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New IC-R5

Winning performance! Compact,
and packed with features!

150 kHz — 1.3 GHz™ o AM, FM, WFM
e 1250 Alphonumeric Memories
o (TCSS/DICS Decode » Weather
Alert ® Dynamic Memory Scon (DMS)
* Preprogrammed TV & Shortwove
o Wenther Resistant @ 7 AA Ni(ds

* P Programmauble

s

Pull aut the weak signals!

® 30 kHz- 60.0 MHz* = AM, FM, SAM, USB, LSB, CW, RTTY = 101 Alphanumeric Memary Channels ® Twin o 100 khz -
Passband Tuning (PBT} @ Commercial Grude ® Synchronous AM Detection (S-AM) ® Dplional DSP with Noise

Reduction Auto Notch Filter ® Triple Conversion  Up to Twa Opfional Filters  Front Mounted Speaker » Large

IC-R3

See & Heor all the action!

* 500 kHz — 2.45 GHz™ = AW,
FM, WEM, AMTV, FMTV e 450
Alphanumeric Memories ® CTCSS with
Tone Scan * 4 level Attenuator
® Telescoping Antenna with BNC
Connector = 2 Color TFT Display with
Video/Audio Qutput * Lithium lan

Power » PC Programmable

IC-R75

IC-R10

Advanced performance!

500 kHz — 1.3 GHz* = AM, M,
WEM, USB, LSB, (W 1000
Alphanumeric Memories = Attenuater
@ Bocklit Disploy & Key Pod  VSC
(Voice Scan Control) 7 Different
Scan Modes = Beginner Mode
« Band Scope = Includes A4 Ni-Cds &

Chorger ® PC Programmuble

New Software IC-PCR1000 BON

Tum your P into a wide band receiver! Compatible with most PCs and
laptops, the PCR1000 connects externally- in minutes! Now with
Bonifo™ software! Updated ICOM software compatible with later ver-
sions of Windows™ 05 is also now ovailable!

® 100 kkz — 1.3 GHz™ « AM, FM, WFM, USB, LSB, CW ® Unlimited Memory
Channels » Real Time Bond Scope # IF Shift ® Noise Blonker e Digital AFC ® Yoice
Scan Control @ Attgnuator ® Tunable Bandposs Fillers @ AGC Function @ S Meter

Squelch = CTCSS Tone Squelch ® Computer Controlled DSP w/opfional U104
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IC-R8500

The experts choica!

Display  Well Spaced Keys ond Diols @ PC Remote Contral with ICOM Software for Windows® (RSR75)

*Callulor freguencies bocked.

@003 feom Americe Inc. The Ieom logn is o registerad rademark of Icom Inc. All specifications are subiect to chunge without natice or abligation, 4166

Find out more!

2.0 GHz® = AM, FM, WEM, USB, |SB, CW = 1000 Aphanumeric Memories ® Commercial
Grade » IF Shift ® Noise Blunker ® Audio Peck Filler (APF) » Selectuble AGC Time Constant ® Digita! Direct

Synthesis (DDS) # RS-232C Port for PC Remote Control with COM Software for Windows® (RSR8500)

[ www.icomumericu.comj
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Buy'a New PRO Series Rig - Save S200fa{CE KalfirieelizS 725 M.

TUO25.000

7500

W - 75%6PROO

IC-756PROII ADDITIONAL FEATURES
5" TFT Color Display # Separate RX Only Antenna Jack ® Transverter |/0 Port # Live Band Scope * Digital & Analog Meter # Dual Receive # Digital Voice Recorder
* 32 Bit Floating Point IF DSP & 24 Bit AD/DA Converfer ® Selectuble Digital IF Filter
Shages For SSB & CW ® Improved 3rd Order Intercept Point ® All Mode ® CW Memory
Keyer ® VOX © Auto Antenna Tuner @ AGC Loop Management ® Auto & Manual Nofch

Let the power of 32 Bit DSP show you how to pull signals out of the dirt
that old analog rigs can’t. Icom’s PRO series makes the difference
between a successful QSO and a lost opportunity. See your authorized

lcom dealer today to rediscover the fun & excitement of omateur radio. ~  Digitol Twin Passband Tuning # Builtin RTTY Demodulator & Decoder ® And More

IC-746PRO ADDITIONAL FEATURES
LCD Display = 9600 Baud Packet Capable # Digital Meter = RX Audio Equalizer « SWR Analyzer ® Sweeping Scope

ACCESSORIES

IC-PWT TkW Linear Amplifier
# Remiote Control Head

 [00% Duty Cycle

* Auto Antenna Tuner

Can be used with ANY HE, 6M, or
HF/6M transceiver.

PS-125 DC Power Supply

* 75 Amps Confinuous
*13.8V0C

* Quieter RF Operation

Smaller footprint - takes up less
space, matches newer ICOM rigs.

§P-20 External Speaker SM-20 Deskiop Mic

Provides high quality oudio fo the
tansceiver. Equipped with low
frequency cut copability.

Fquipped with four selectoble
audio filters. Can be connected fo
two fransceivers.

Why not? You deserve it!

O .w
[www.itomumericu.com ) I C O M

“LIMITED TIME OFFER, SEE PARTICIPATING AUTHORIZED DEALER FOR DETAILS.

72003 lcorm Ameriea Inc. The lom logo s o registored frodemark of kom Inc. Al specificufions are subject fu change without natice or obfigution. 6171
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Summer
Deals!

MH-C204F Kit

Empowering Your Digital Life. Smart Char ger
Advantages:

® Microprocessor driven intelligent @ Charge two or four AA/AAA NiMH
rapid charger. or NiCD rechargeable batteries.

® Charge most batteries ® Condition and rejuvenate batteries.
in about three hours.

Includes:

@ One Smart Charger. @ One Car charger.
@ EIGHT PowerEx AA 2200mAh ® Two battery carrying cases.
NiMH rechargeable batteries.

@ One AC adapter.

MH-C401FS Kit

Empowering Your Digital Life. 100 Minute Cool Charger

Advantages:

® Charge AA | AAA NiMH or NiCD @ Charge 1, 2, 3 or 4 batteries.
batteries in 100 Minutes Accurately
and Cooly.

@ Unique FLEX negative pulse
® Manually switch between 100 minute
fast charge and 5 hour gentle charge. charging algorithm allows the

/ 7 to accept a more
Includes: complete charge.
® One 100 minute cool charger. ® One Car charger.

® Four PowerEx AA 2200mAh NiMH
rechargeable batteries.

P/N: MH-C401FS4AA22 ® One AC adapter. 49-95
Available at: @€ M‘ - AEs >

AMATEUR ELECTROMIC SUPPLY

SEREX www. hamradno com www.AESham.com
PB“E PR s fro™
d ® ompam Austin Amateur Radio Supply  http://www.aaradio.com/

® One battery carrying case.

Mﬂwmn“‘

Associated Radio http:/iwww.associatedradio.com/

ount OF ComDaC Radio http://www.comdac.com/

Durham Radio http://iwww.durhamradio.com/

Jun's Electronics http://www.juns.com/

Lentini Communications, Inc. http://iwww.lentinicomm.com/

Radio City. Inc. http://www.radioinc.com/

Radioworld Inc. http://www.radioworld.ca/

Universal Radio, Inc. http://www.universal-radio.com/

and other participating dealers

http:/ham.mahaenergy.com ® MAHA Energy Corp. 2003



DIAMOND'’S STATE-OF-THE-ART

DIAMOND

ANTENNA

VHF/UHF And HF/VHF Mobile Antennas-

Maximum Performance Without Compromise

You’ve seen the rest...now own the BEST!

HV7A Mobile Antenna System
For New HF/VHF transceivers NE\N"
(Such as: IC706 series and FT100)

Optional Loading Coils  The NEW HV7A has 5 band capability:
o 40m ’ 70cm, 2m, 6m, and 2 HF bands through
| HvCl4 20m | use of loading coils. Foldover feature
' I HvClg 17m |, allows for easy access into low over-
i | Hvc21 15m i]- head buildings. Ideal for users of 1C706
{ | Recommended Antenna [ series and FT100 radios.
4 Mounts: K400C or K600M
[ r Bands Supplied: 10m/6m/2m/70cm
2 MX62M Duplexer |  Opt. Loading Colls:  40m/20m/17m/15m
7] Specifications: ! Power, P.EP.: HF 120w/VHF 200w
| HF/6m & 2m/70cm bands | Mount Connection:  UHF
1.6-56 MHz LPF | Lengih: 547
1 ‘ L 76470 MHz HPF | SWR: 1.5:1 nominal
' (76120 receive only)
Watts: 600 PEP - A MX62M
loss 02 :n 19f F /\%Z Use vith HF/VHF mobile
0.3 dB HPF L transceivers such os 1C706
| kol: 008 e — series, FT100, or combine
I ‘ 2m/70cm and HF rigs.
| ||| | D
SEMOMD SO SGroon  N72BMO Nersmwo  wRac RO WCTFONAD CREEER
SPECIAL FEATURES: FOLD-OVER
* Factory pre-tuned/no adjustment * 24 Kt gold plated connector pin Patented One-Touch Fold-over Feature
* Highest Performance antennas » No grounding required unless noted L (Not available on NR72BNMO, NR73BNMO,
* NMO and UHF (PO) base styles ¢ Fold-over feature on most models i & NR7705A.)
MODEL | BAND(MH:) | WATS | CONN. [ IN. | .  MODEL | BAND (MHz) | WATIS | CONN. | IN. | PHASING
NR72BNMO*S 2m/70cm 100 NMD 138 1/4%, 1/2% NR2C Im 150 UHF 555 1/20+1/4%
NR73BNMO Im/70cm 100 NMO 35 1/24, 1-5/8A $G2000HD* 2m 250 UHF 62.6 1/20+3/8A
NR770HA7 2m/70am 200 UHF 402 | 1/20. 25/80 SG600ONMO*69 tm 150 NMO kL] 1/40,
NR770HNMOS Im/70cm 200 NMO 38.2 1/2h, 2-5/8% (R224A%6 2m/1-1/4m 150 UHF 68.5 7/8h, 2-5/83.
NR770RA Zm/70cm 200 UHF 38.6 1/2., 2-5/8). CR320A%6 2m/1-1/4m 200 UHF 34 174, 1/
70cm 100,200 2-5/8)
SG7000A*6 Im/70am 100 UHF 18.5 1/4, 6/8%
CR627B769 bm/2m/ 120 UHF 60 | 1/45,1/241/40/
SG7500A Im/70m 150 UHF 40.6 1/, 2-5/8)
CR627BNMO*67 T0cm 120 NMO 60 2-5/8n
SG7500NMO 2m/70m 150 NMO 410 | 1/, 2.5/80
1/42. rated in dBi.
SG7900A* 2m/70m 150 UHF 62.2 7/83, 3-5/8)

Not recommended for Magnet Mount
6 Grounding required.
7 NR770HB some specifications but in bluck finish.

Diamond Antenna Division of RF Parts Co. Tel: (760) 744-0900 « FAX: (760) 744-1943 * E-mail: rfp@rfparts.cor

8 NR770HBNMO same specficafions but in black finish.
9 52-54MHz only

www.rfparts.com/diamond
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Technical

An Easy to Build, Dual-Band Collinear Antenna  Dan Friedrichs, KOIPG
It's not a new design, but it's effective on 2 meters and 70 cm.
Understanding and Testing Capacitor ESR Jim McClanahan, W4JBM
Just what is equivalent series resistance, and why does it matter?

Amplifier Care and Maintenance H. Ward Silver, NOAX

If you haven't taken the covers off your linear lately, it may well be time to give
its innards the brush-off. How to do it—safely and effectively.

Solid-State Those Pilot Lamps Phil Salas, AD5X
Brighten the lights in your older gear by replacing those old incandescents
with ultra-bright white LEDs. They'll also last much longer.

Product Review Brennan Price, N4QX
Yaesu VXA-700 Spirit 2 meter handheld transceiver; Yaesu VR-500 all-mode
wideband receiver; ICOM IC-R10 all-mode handheld receiver.

WaJsM
ESR Test Adaptor

Device Under Test

‘Ueg reug

Oscilloscope

News and Features
“It Seems to Us..” A WRC Makes History

ARRL in Action Dave Hassler, K7CCC
Success at WRC-03; ARRL Board meets; League sides with Cingular on

RFI, zoning issue; section managers get around on Field Day; Florida PIO
promotes Amateur Radio on monthly AM radio show; more.

WRC-03 from the Amateur Radio Perspective David Sumner, K12Z
Start spreadin’ the news: Amateurs will have a new 200 kHz wide exclusive
40 meter allocation in Regions 1 and 3.

ARRL Board Requests Policy Recommendations to Implement
WRC-03 Results Dave Patton, NT1N, and Rick Lindquist, N1RL
The ARRL Board tackled a variety of matters July 18-19.

ARRL Award Winners for 2002
Jean Wolfgang, WB3I0S, Steve Ford, WB8IMY and Dave Hassler, K7CCC
The ARRL Board bestowed 10 different awards to deserving hams.

Happenings Rick Lindquist, N1RL
“BPL is Pandora’s box of unprecendented proportions,” ARRL tells FCC;
amateurs part of early disaster response, DHS official says; dean of section
managers steps down, SM appointments made; more.

QST (ISSN:0033-4812) is published monthly as its official journal by the American Radio
Relay League, 225 Main Street, Newington, CT 06111-1494, USA. Periodicals postage paid
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48 The Doctor is IN
Antenna gain figures in QST ads; is a direct impedance match necessary for
headphones?; interfacing your radio and computer; more.

50 An Easier Way to Build PC Board Enclosures Bob Kopski, K3NHI
Use PC board material to house your PC boards.

53 Hands-On Radio H. Ward Silver, NOAX
Experiment #8—The Linear Regulator

55 Short Takes Steve Ford, WB8IMY
Maldol HVU-8 Base-Station Antenna

56 Hints & Kinks Robert Schetgen, KU7G

TS-850 tuner mod; mobile and portable logging hints; more.

Operating
46 Jamboree on the Air 2003 Jean Wolfgang, WB3I0S
Bring scouts into the Amateur Radio fold October 18-19.
47 2003 Simulated Emergency Test Steve Ewald, WV1X
97 2003 ARRL International DX CW Contest Results  Scott Robbins, W4PA
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104 2003 ARRL International EME Competition Announcement
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An easy“}b build’

VHF/UHF collinears" / (_ﬁ:‘

Our Cover

Whether solid-state or tube, VHF or HF,
newer or older, amplifiers need periodic TLC.
Prolific author H. Ward Silver, NOAX, shares
his techniques for keeping amplifiers in top
condition. The article begins on page 33.
Photo by Bob Schetgen, KU7G.
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in rotators are the first choice of hams around the world!

Hy-Gain’s world famous Bell Shaped Rotator™ design is the standard
that other rotators are measured against. -

Its bell construction gives you total weather protection for super reli-
able operation. Its super heavy duty steel gear drive gives you years of
superior and trouble-free performance. Many Hy-Gain rotators still
provide excellent service after over 25 years of outstanding performance.

The last thing you want to fall apart is your rotator that’s mounted on
the top of your tower. You won’t make any compromises when you buy
and install high quality Hy-Gain rotators.

And we’re the only manufacturer to offer a full line of rotators that
are completely MADE IN THE USA.

HAM-IV, $559.95. The heavy duty Ham-1V is the most popular
rotator in the world! 1t is designed for medium size antenna arrays up (o
15 square feet wind load area when mounted in-tower, or 7.5 square feet
when mast mounted with an optional lower mast bracket. New alloy ring
gear gives extra strength up to 100,000 PSI for maximum reliability. New
low temperature grease permits normal operation down to -30 degrees
Fahrenheit. New wire-wound potentiometer gives reliable and precision
directional indication, new ferrite beads reduce RF susceptibility, new
Cinch plug connector plus 8-pin plug at control box (no screwdriver need-
ed). Dual 98 ball bearing race for load bearing strength. Strong electric
locking steel wedge brake prevents wind induced antenna movement.
Easy-to-use Control Box has illuminated directional meter with North or
South center of rolation scale, separate snap-action brake and rotation
switches. Uses low voltage control for safe operation. Accepts masts up
to 2'/is inches diameter. Rotator size is 13'/:Hx8D inches.

T-2X, $649.95. Extra heavy duty Tailtwister antenna rotator! For
large antennas up to 20 square feet wind load when mounted in-tower, or
10 square feet when mast mounted with optional support bracket. Triple
138 ball bearing race, strong electric locking steel wedge brake. Control
Box has an illuminated directional indicator with North or South center of
rotation scale, separate snap-action brake and rotation control switches.
Accepts masts up to 2'/w inches diameter. Rotator size is 14'/1Hx9%:D in.

CD-45I1, $389.95. Medium duty antenna rotator. Handles anten-
na arrays up to 8.5 square feet windload area when mounted in-tower, or 5
square feet when mast mounted with supplied lower support. Dual 48 ball
bearing race, disc brake system. Control Box has an illuminated direction-
al indicator with North or South center of rotation scale, separate snap-
action brake and rotation control switches with disc brake release.

Accepts mast sizes up to 2'/s diameter. Includes light duty lower mast sup-
port, Rotator size is 17'4Hx8 D inches.

AR-40, $289.95. Lightweight antenna rotator. Handles smaller
ham antennas and large TV/FM antennas up to 3.0 square feet windload
area when mounted in-tower, or 1.5 square feet when mast mounted using
the supplied lower support bracket. Dual 12 ball bearing race, disc brake
system. Silent, automatic control box -- just dial and touch for desired
direction. Accepts mast sizes up to 2'/x diameter. Includes light duty mast
support. Rotator size is 17'4Hx8D inches.

Call your dealer for your best price!

| Rotator Specifications T2X HAM-1V | CD-4511 AR-40
| Wind Load capacity (inside tower) 20 sy, 11 15 ). ft. ~ B5sq.fi. | 30sg. fi
Wind Load (with mast adapter) 10 8. 1. 7.5 8q. f1 5.0 sq. It .
| lurning Power {in Imum_l.\‘: Il}pu ____ 8(]{); I {:ﬂll_ 715()
Brake Power (in pounds) 9000 5000 B0 450 |
_ Bruke Construction Electric wedge Electric wedge Disc brake Dise brike
| Bearing Assembly/How many | Tripl race/138 | Dual Race/96 Dual race/d8 | Dual race/12 |
[ _Mounting Hardware Clamp plate ('ITunp plate Clamp plate Clamp pl;l__lu_
Control Cable Conduc 8 H | 8 5
Shipping Wuighlf_p L 8 24 2 14
™ Effective Moment (in tower) MO0 fbs. | 2800 fibs. | 1200 1uibs 300 [/lbs,

S 5 5995

Suggested Retail

T-2X
*649°

Suggested Retail

*389°°

Suggested Retail

$289°*

Suggested Retail

Free Hy-Gain Catalog

Nearest Dealer/Free Catalog . . . 800-973-6572

-
&
Anfennas, Rotators & Towers
308 Industrial Park Road, Starkville, MS 39759 USA

Toll-free Customer Sales Hotline: 800-973-6572
« TECH: 662-323-9538 = FAX: 662-323-6551

hitp://www.hy-gain.com

Prices and specifications subject to change without aotice or obligation. "' Hy-Galn", 2000,
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» Way Cool Optional Backpack.

A must hove accessory! With room for
b eur. Hos a helt clip for
ffie sl 50 you can operote on Ihe go.

A
|

{So cool, even 706 owners want or

The Ultimate Portable QRP Rig!

Reasons why you will call the ‘703 the ultimate portable QRP rig!

o |(-706MKIIG Operations. Anyone who has a ‘706 will know how to operate without the manuol!

© HF or HF & 6M. Icom’s engineers focused on the bands that really mean the most to QRF operatars.

© Internal Antenna Tuner. 160-10M or 160-6M. Intemal, cutomatic and designed with latching relays so no current draw when the match is achieved.
» DSP. That's right, Automatic Notch and Noise Reduction is included.

® Smart Power Mode. The "703 is one smart radio! It knows when to throttle buck the current to prolong the life of your batfery.

* Low Current Consumption. This QRP rig will rival some handheld radios, os the current drain is os low os 300mA when on 9.6VDC

® (W Memory Keyer. Confest ORP is so sweet with the intemal CW Memory Keyer. 3 memories capable of holding 50 choracters each.

* Big Ears. Sensifivity of 0.16uV at 10dB S/N rivals some of the big rigs. This helps compensate for antenna compromises when you're in the field!

* Cold Hands. Don’t wory, the ‘703 comes with the TXCO, so your frequency will not drift when you touch the knob with cold hands. Ready for autdoors!

* No Assembly Required. The ‘703 is ready to go when you ore!

Call your authorized Icom dealer for details!

Why not? You deserve if! .
*Depending on version. [ WWW.i(Umeeri[ﬂ.(Dm] I ‘ O M




hy-gain HF BEAMS...

.. . are stronger, lighter, have less wind surface and last years longer.
Why? Hy-Gain uses durable tooled components -- massive boom-to-mast bracket,
heavy gauge element-to-boom clamps, thick-wall swaged tubing -- virtually no fallures’

The broadband five element
TH5-MK2 gives you outstand-
ing gain.

Separate air dielectric Hy-Q
traps let you adjust for maxi-

The super popular TH-3MK4
gives you the most gain for your
money in a full-power, full-size
durable Hy-Gain tri-bander!

You gel an impressive average
gain and a whopping average
front-to-back ratio. Handles a
full 1500 Watts PEP. 95 MPH
wind survival.

Fits on average size lot with

The 2-clement TH-2MK3 is Hy-
Gain’s most economical full power

(1.5kW PEP) full size tri-bander.

For just $339.95 you can great-
ly increase your effective radiat-
ed power and hear far better!

TH-5MK2, $759.95. 5-element, 1.5 kW PEP, 10,15,20 Meters

mum F/B ratio on each band.

Also standard is Hy-Gain's
exclusive BetaMATCH™, stainless
steel hardware and compression
clamps and BN-86 balun.

TH-3MK4, $469.95. 3-element, 1.5 kW PEP, 10,15,20 Meters

room (o spare -- turning radius is
just 15.3 feet. Four piece boom is
ideal for DXpeditions. Rotates with
CD-4511 or HAM-IV rotator.
Features Hy-Gain BetaMatch™
for DC ground, full power Hy-
O™ traps, rugged boom-to-mast
bracket and mounts on standard
270.D. mast. Stainless steel hard-
ware. BN-86 balun recommended.

TH-2MK3, $369.95. 2-element, 1.5 kW PEPF, 10,15,20 Meters

Ruggedly constructed, top-
performing. compact 6 foot
boom, tight 14.3 foot turning
radius. Installs almost anywhere.
Rotate with CD-45I1 or HAM-
IV. BN-86 balun recommened.

| EXP-14, $599.95. 4-element, 1.5 kW PEP, 10,15,20 Meters

TH-11DX, $1159.95. 11 —elemem

The choice of top DXers.
With 11-elements, excel-
lent gain and 5-bands, the
super rugged TH-11DXis the
“Big Daddy”of all HF beams!
Handles 2000 Watts con-
tinuous, 4000 Watts PEP.
Every part is selected for
durability and mggedness for
years of trouble-free service.

TH-7DX, $869.95. 7-¢lement, 1.

7-Elements gives you the
highest average gain of any Hy-
Gain tri-bander!

Dual driven for broadband op-
eration without compromising gain.
SWR less than 2:1 on all bands.

Uniquely combining monoband

40kWPEP 10,12,15, I720M

Features a low loss log-
periodic driven array on all
bands with monoband reflec-
tors, BN-4000 high power
balun, corrosion resistant wire
boom support, hot dipped gal-
vanized and stainless steel parts.

Stainless steel hardware
and clamps are used on all
electrical connections.

5 kW PEF, 10,15,20 Meters
and trapped parasitic elements
give you an excellent F/B ratio.
Includes Hy-Gain's diecast
aluminum, rugged boom-to-mast
clamp, heavy gauge element-to-
boom brackets, BN-86 balun. For
high power, upgrade to BN-4000.

Revolutionary 4-element
compact tri-bander lets you add
40 or 30 Meters! Has 14 foot
boom and tight 17.25 feet turn-
ing radius. Fits on roof tri-pod,
mast or medium duty tower.

Hy-Gain’s patented broad-
banding Para Sleeve gives you

less than 2:1 VSWR. 1.5kW PEP.
BetaMATCH™ provides DC
ground to eliminate static. Includes
BN-86 balun. Easily assembled.
Truly competitive against giant
tri-banders at half the cost!
QK-710, $179.95. 30/40
Meter option kit for EXP-14.

Compact 3-element 10, 15, 20 Meter Tri-Bander

For limited space .
radius . . . we:ghs 21 Ibs.

Fits on light tower, suitable

. Installs anywhere 3
. Rotate with CD-45H HAM-1

TH-.')'JRS $359.95. Hy-Gain's most
popular 3-element 10, 15, 20 Meter tri-
bander fits on most lots! Same top per-
formance as the full power TH3MK4 in a
compact 600 watt PEP design.

Excellent gain and F/B ratio let you
compete with the “big guns”.

Tooled manufacturing gives you Hy-Gain

. 14.75 ft turnin

guyed TV pole, roof tri-pod durability with 80 MPH wind survival.

Model | No. of |avg Gain| avg F/B [MaxPwr| Bands | Wind |Windm| Boom | Longest | Turning | Weight |Mast dia| Recom. | Retail
No. |elements| dBd dB | wattsPEP | Covered |sq.ft. arca | Survival | (feet) |Elem. (fy|radiusay| (Ibs.) |0.D.(in.) | Rotator | Price
TH-11DX 11 For Gain and 4000 | 1042151720 12,5 100 24 37 22 88 1.9-2.5 T2X $1159.95
TH-7DX 7 F/B ratio—-See...| 1500 _|10,15,20] 9.4 100 24 3l 20 75 1.5-25 |HAM-IV | $869.95
TH-5MK2| 5 N 1500 [10.15.20] 74 100 9 3L5 18.42 57 1.52.5 | HAM-IV | $759.95
TiLaMK4| 3 |° WWwhy-gaincom—yEgi—0 15,20 4.6 95 14 27.42 15.33 33 1.9-25 | CD-4511 | $469.95
TH-3JRS 3 * Hy-Gain catalog 600 10,15, 20| 3.35 80 12 27.25 14.75 21 1.25-2.0 | CD-45IT | §359.95
TH2MEK3| 2 = Call toll-free 1500 |10, 15, 20 32& 80 6 273 14.25 zo 1.9-2.5 | CD-4511 | $369.95
EXP-14 4 800-973-6572 1500 [10.15.20 0 100 315 17.25 1.9-2.5 | HAM 1V | $599.95
Tooled Manufacmnng - nghest Qual:ty Matenals ree HX Gam Catalo
Tooled manufacturing is the difference and Nearest Dealer . . . 800-973-65

1. Hy-Gain’s
famous super
strong rooled
die cast
Boom-to-
Mast Clamp |

between Hy-Gain antennas and the olhers
-- they just don’t have it (it’s expensive!).
Die-cast aluminum boom-to-mast bracket
and element-to-boom compression clamps
are made with specially tooled machinery.
Hy-Gain antennas feature tooled swaged

Call your dealer for your best pnce [

hy-gain

2. Tooled tubing that is casily and securedly clamped

Boom-io- in place. All tubing is deburred and

Element cleaned for smooth and easy assembly. Antennas Rotator s & Towers

Clam Durable precision injection molded parts. 308 Industrial Par RDEI.CI Std.l'kvllle, MS 39759 USA
amp p! ] P

2 Thi all ; Hy-Gain antennas are stronger, lighter, Toll-free Customer Sales Hotline: 8(’;0 -973-6572

;“',l‘h c;l’(-u‘;vu_ have less wind surface area, better wind — ° TECH:_ 662-323-9538 » FAX: 662-323-6551
vage fiibitiie survival, need no adjustments, look pro- http .//W ww. hy-gaf n.com

minum ubimg . -I.‘gl"ls‘f[)’lfl! and last years lon e Prices and specifications subject to change without nerice or obligation. * Hy-Gain’, 2001



THE AMERICAN RADIO
RELAY LEAGUE INC

The American Radio Relay League Inc is a
noncommercial association of radio amateurs,
organized for the promotion of interest in
Amateur Radio communication and experimenta-
tion, for the establishment of networks to provide
communication in the event of disasters or other
emergencies, for the advancement of the radio art
and of the public welfare, for the representation of
the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high
standard of conduct.

ARRL is an incorporated association without
capital stock chartered under the laws of the
State of Connecticut, and is an exempt
organization under Section 501(c)(3) of the
Internal Revenue Code of 1986. Its affairs are
governed by a Board of Directors, whose voting
members are elected every three years by the
general membership. The officers are elected or
appointed by the directors. The League is
noncommercial, and no one who could gain
financially from the shaping of its affairs is eligible
for membership on its Board.

“Of, by, and for the radio amateur,” the ARRL
numbers within its ranks the vast majority of active
amateurs in the nation and has a proud history of
achievement as the standard-bearer in amateur
affairs.

A bona fide interest in Amateur Radio is the
only essential qualification of membership; an
Amateur Radio license is not a prerequisite,
although full voting membership is granted only to
licensed amateurs in the US.

Membership inquiries and general correspon-
dence should be addressed to the administrative
headquarters; see pages 14 and 15 for detailed
contact information.

Founding President (1914-1936)
Hiram Percy Maxim, W1AW

Officers

President: JIM D. HAYNIE,* W5JBP,

3226 Newcastle Dr, Dallas, TX 75220-1640;
(214-366-9400); wsjbp@arrl.org

First Vice President: JOEL M. HARRISON,*
W52ZN, 528 Miller Rd, Judsonia, AR 72081;
w5zn@arrl.org

Vice President: KAY C. CRAIGIE, N3KN,
5 Faggs Manor Ln, Paoli, PA 19301; (610-993-9623);
n3kn@arrl.org

Vice President: FRIED HEYN, WA6WZO,
962 Cheyenne St, Costa Mesa, CA 92626;
(714-549-8516); wabwzo@arrl.org

International Affairs Vice President:
RODNEY STAFFORD, W6ROD, 5155 Shadow
Estates, San Jose, CA 95135; (408-274-0492);
w6rod@arrl.org

Chief Executive Officer: DAVID SUMNER,* K1ZZ
Secretary: DAVID SUMNER, K12z

Treasurer: JAMES McCOBB Jr, W1LLU

Chief Financial Officer: BARRY J. SHELLEY, N1VXY
Chief Operating Officer: MARK WILSON, K1RO
Chief Development Officer: MARY HOBART, KIMMH

Staff
Technical Relations Manager
Paul Rinaldo, W4RI

General Counsel
Christopher Imlay, W3KD

Production & Editorial Department
Manager: Steve Ford, WB8IMY

Sales and Marketing
Manager: Dennis Motschenbacher, K7BV
Debra Jahnke, Sales Manager
Bob Inderbitzen, NQ1R, Marketing Manager

Membership Services Department
Manager: Wayne Mills, N7NG

Field & Educational Services Department
Manager: Rosalie White, KISTO

Volunteer Examiner Department

Manager: Bart Jahnke, W9JJ
Business Staff
Business Manager: Barry J. Shelley, N1VXY
Comptroller: LouAnn Campanello
Information Services: Don Durand, Manager
Office Manager: Robert Boucher
*Executive Committee Member

“IT SEEMS TO US...”

A WRC Makes History

Every World Radiocommunication Con-
ference (WRC) makes history. The interna-
tional Radio Regulations define the
obligations of telecommunications adminis-
trations to manage the use of the radio spec-
trum in their jurisdictions so as not to cause
harmful interference to radio services in
other countries. Every WRC amends the
Radio Regulations to accommodate new uses
of radio or to provide greater protection or
flexibility for existing uses. Sometimes,
what seems like a minor change has great
implications for the commercial exploitation
of the spectrum. On other occasions, mas-
sive revisions are pushed through—at con-
siderable expense—in order to accommo-
date new services that are massively hyped
but (in the case of satellite services, quite
literally) never get off the ground.

Even against this background, there was
something special about WRC-03. As re-
ported in this issue beginning on page 40,
the conference decided that—for the first
time in history—an HF broadcasting allo-
cation would be moved in order to accom-
modate the needs of another service. HF
broadcasters follow a coordinated seasonal
schedule that changes on the last Sunday of
March and October. When the Summer
2009 schedule takes effect on March 29 of
that year, 7100-7200 kHz will no longer be
available to broadcasters. Instead, for the
first time in decades, radio amateurs in
Regions 1 and 3 will be able to use this
frequency range and those of us in Region
2 should be free of the interference from
high-powered broadcasting stations that
has plagued us for as long as most of us can
remember. The conference was not able to
resolve the problem completely—the sta-
tus quo prevails at 7200-7300 kHz—but it
is undeniable that when WRC-03 ended, the
amateur service was a lot better off at 7 MHz
than when it began.

Amateurs in Regions 1 and 3, and espe-
cially in Europe, are the biggest beneficia-
ries; their 40-meter band will double in size.
Here in Region 2, anyone who has ever lis-
tened to 40 meters at night can readily ap-
preciate how nice it will be to say goodbye
to the broadcasters in that 100 kHz.

Nighttime 40-meter phone operation has
never been for the faint of heart. For those
of us in the 48 contiguous states to be heard,
we must find a slot in between AM trans-
mitters running hundreds of kilowatts into
huge antennas. Listening from Europe or
Asia for 40-meter phone signals from the
U.S. requires good equipment and a high
threshold of pain. Where it’s permitted,
operating phone below 7100 kHz is no pic-
nic, either; the band is much too narrow for
anything resembling a clear frequency to
be available. Nowhere else in the congested
amateur HF bands are the problems of in-

terference between amateurs as great as
they are here. At last, some relief is on the
horizon.

So we have the first half of the loaf. What
about the second?

As you will read when you come to page
40, getting broadcasting cleared from the
first 100 kHz was difficult. Many broad-
casters came to the conference confident
that they would not have to move; after all,
they never had. A number of fixed and
mobile service representatives—mostly
military—lobbied strongly for no reduction
in the utility of their allocations around
7 MHz. Persuading both groups to take the
second step at WRC-07 will not be easy. If
broadcasting is shifted up there is an impact
on the fixed and mobile services, who will
also be under pressure to relinquish spec-
trum for broadcasting expansion elsewhere
between 4 and 10 MHz. We will have to
justify our requirements all over again, us-
ing the post-2009 scenario as the new
baseline. We will have to counter the argu-
ment, “Let’s see how much improvement
results from what WRC-03 has already done
for amateurs before we do any more.”

Before leaving WRC-03 to the judgment
of history  must say a word about the people
who made it possible for Amateur Radio to
gain ground at WRC-03 in the face of such
strong competition for spectrum. Three of
us who were in Geneva on your behalf—
Paul Rinaldo, W4RI, Jonathan Siverling,
WB3ERA, and [—are professional employ-
ees of the ARRL. Walt Ireland, WB7CSL,
another member of the ARRL staff whose
past experience as an HF broadcaster has
been invaluable to us, also worked tirelessly
during conference preparations. Many
other ARRL staff members contributed in a
variety of ways. But we were just doing our
jobs. The real heroes are the many volun-
teers who have contributed countless hours
of their personal time to the same endeavor,
through either the International Amateur
Radio Union or their national member-
societies (of which the ARRL is but one).
Some of their contributions are mentioned
in this month’s article, but many are not. In
particular, there are many past volunteers
whose work laid the foundation for our
current success.

These volunteers are radio amateurs who
have chosen to spend time that they might
otherwise have devoted to their families,
their careers, or simply to their on-the-air
operating so that your own operating time
could be a bit more fulfilling. Even after
working with them for more than 30 years
I cannot explain their motivations. All I can
do is marvel, express gratitude on behalf of
the entire Amateur Radio community, and
pray that we never take such dedication for
granted.—David Sumner, K1ZZ
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AMERITRON Trve Legal Limit™ Tuner

Easily handles 1500 Watts continuous carrier even on 160 Meters . . . High-cur-
rent edge-wound silver plated Roller Inductor . . . Two 500 pf high capacitance

tuning capacitors with 6:1 vernier reduction drives . . . 3 core choke balun . . . Six
position antenna switch . . . True peak reading Cross-Needle S WR/Wattmeter. -

o

Call your dealer for your best price!
AMERITRON ATR-30

‘599 [T

Suggested Retail

® Handles 1500 Watts carrier

* Super High Current edge-wound
silver plated Roller Inductor

® 500 pf tuning capacitors with 6:1
vernier reduction drives

* 3 core choke balun

* 6 position antenna switch

* True peak reading meter

AMERITRON’s ATR-30 True Legal tremendous heat that’ll melt or burn ordi- Read frue Peak Power

Limit™ roller inductor antenna tuner is ham  nary roller inductors. Ameritron’s active electronic true peak
radio’s toughest! It'll handle 1500 Watts A gear driven turns counter and crank reading meter accurately reads forward and
continuous carrier output on all modes and  knob gives you precise inductance control. reflected power and SWR simultaneously on
all HF bands into most antennas -- even on Two 500 pf Tuning Capacitors a lighted Cross-Needle meter.
160 Meters where most antenna tuners fail. Two 500 pf -- the highest of any antenna Roomy Cabinet maintains High-Q
It’s perfect for Ameritron’s most powerful tuner -- variable transmitting capacitors give Roomy extra-strong .080 inch thick alu-
amplifiers where the ATR-30 just loafs. you no-arc wide range impedance matching minum cabinet gives highest efficiency and
All band coverage lets you operate 1.8-30  for true high power performance. lowest loss. 13'/4Wx5°/sHx17'/:D inches.
MHz including all MARS and WARC bands. 6:1 vernier reduction drives makes capac- \\ll'RI I R()‘\ ATR-15 Antenna Tuner
Super High Current Roller Inductor itor tuning smooth and easy. e ATR-20, $459. Handles
You’ll see Ameritron’s new super high Super Balun, 6 position Antenna Switch a full 1.2 kW SSB and 600
current air core roller inductor. It’s edge Super heavy duty three core choke Watts CW. It’s designed to
wound from a thick solid copper strip and balun lets you match virtually any balanced ™ ; safely handle the full SSB
silver plated. This produces a large surface  feedline antenna without core saturation. power of Ameritron’s AL-811/811H/80B,
area and a massive conductor. It can carry A 6 position antenna switch lets you ALS-500M/600 and other 1.2 kW SSB
huge circulating RF currents and withstand  select your desired operating antenna. amplifiers. Compact all metal cabinet.

Ameriiron has the best selection of TruclegalLimit™ HF Amplifiers

AMERITRON s legal limit amplifiers use Peter Dahl super heavy duty Hypersil power transformer capable of 2500 Watts!

Ameritron’s most powerful Amp Amerifron’s foughest Amp Ameritron’s classic Amp
with Eimac® 8877 ceramic tube with Eimac® 3CX1200A7 tube with 2 graphite p.’(m Amperex* 3-500ZG tubes
AL-1500 s AL-1200 AL-82
S2905 ™ B 2545 2495
Suggested Retail | Suggested Retail Suggcslcd Retail

TrueLe ealLimit™ TrueLegalLimit™ TrueLegalLimir™

Ameritron’s Get ham Most linears
i most powerful radio’s toughest . y using 3-500s
amplifier uses tube with AL- e can’t give you
the herculean Eimac* 8877 ceramic tube, 1200. The Eimac® 3CX1200A7 has a 50 ISOO Watts because their lightweight power
It's so powerful that 65 Watts drive gives Watt control grid dissipation and the lowest  supplies can’t use these tubes to their full
you the full output power -- and it’s just history of field replacement of any modern  potential. AL-82 is ham radio’s only super
loafing because the power supply is capable transmitting tube that we use. 90 Watts in ~ 3-500 amp! 100 Watts in gives you full
of 2500 Watts PEP. All HF bands, all gives you full power out. All HF bands, all  power out. All HF bands, all modes. Hefty

modes. 77 pounds, 18'/-Dx17Wx10H in. modes. 76 pounds, 18'/2Dx17Wx10H in. 76 pounds, 18':Dx17Wx10H inches.

1.5 plus kW SSB HF Amp Nearlegallimif™ Amp 1 kW Desldop HF Amp m Precision SWR/Watimeter
with 2 Eimac* 3CX800A7 tubes  with four Svetlana® 5728 tubes with Amperex* 3-5002G tube m . AWM-30, $149 Sugge‘ited retail.
e . . i oW A ctive circuit gives frue peak/average
28 rcadings on lighted Cross-Needle
meter, 3000/300 Watt ranges. Remote sensor.

Call your dealer for your best price!
- ‘ ' - (_Free Catalog: 800-713-3550 )
AL-800H, $2595 suggest-  AL-572, $1395 suggested AL-80B, $1299 suggested E ‘-..‘

ed retail. Two Eimac® retail. New class of Near retail. Gives you full kilowatt a B. TB 0
3CXB00AT tubes produces  Legal Limi™ amplifier gives SSB PEP output (85 Watts in)

150;) Splu‘.;] Watts SSB PEP  you 1300 Watts SSB PEP  from a whisper quiet compact  « - -]f’ga{ !ﬁﬂﬂg Sdh;tgf; power 5%”:
with 55 Watts drive. 52 lbs., power output (70 Watts desk- top linear. 8':x14x LEOW. 5000, alALEVETE I oiell o
81:Hx16/:Dx14/W in. AL~ drive) for 63% of price of 15V in, Plugs into 120 VAC L e g o e
800, $1775 suggested retail,  full legal limit amps! Instant  outlet. Graphite plate Classic®  por pj:v[;:. Al hﬁﬁ"c’lmp;,mmf Emi’{ﬁ;zﬁfﬁ’sm
single 3CX800A7, 1250 Watts 3-second warm-up. 40 Ibs. 3-500Z tube. Nearly 70% n‘[ /I www.ameritron.com
out with 70 Watts dTiVC. B/:Hx1 5'/:DXI4'/2W inches. Cfﬁciency. welgh‘\ 48 1bs. Prices um:':_muf{ ations subject to change without netice. 2000 Ameritron
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INTRODUCING YAESU'S ALL NEW HF MOBILE

Blending Ieadmg edge technologies developed on the FT-897 and MARK-VFT-1000MP transceivers,
the FT-857 is the world's smallest* HF/VHF/UHF Multlmoda@scewer and it's available now!

*Jan. 2003

FT-857 DESIGN HIGHLIGHTS

The FT-857 is a high—perfnrrnance, uItra-compact transceiver
operating on the 160-10 meter HF bands, plus the 50, 144,
and 430 MHz VHF/UHF bands. Providing 100 Watts of power .
on HF/6 meters, 50 Watts on 2 meters, and 20 Watts on 70 cm,
the FT-857 is ideal for mobile, vacation, DX-pedition, or home
use when space is at a premium. <

Utilizing the renowned receiver performance of the FT-897 .
and MARK-VFT-1000MP, the FT-857 features wide dynamic
range, optional Digital Signal Processing, and outstanding
audio.

The wide array of convenience features includes a 32-color 1 ol
display; Spectrum Scope; built-in keyer with memory and - F R
beacon mode; U.S. Weather Band reception; 200 memories I
with Alpha-Numeric labels; AM Aircraft reception; detachable
front panel (optional YSK-857 required); and much, much more.

You've asked for it, and it's here today:

the FT-857 New Mobile. . .from T
the engineers at Yaesu! a8 b\
Ed o
izh \
48 'g : |

FJFDa USE
21,295,080,
DHE DHF DBF

Actual Size

March 2003 VP6DIA Ducie Island Expedition

5. Utilizing Mark-V Field, FT-857, FT-847 FT 857
- —-—
The 2nd Ducie Island DX-pedition (VPEDIA) was active March
M 5 - 13, 2003 from this rare DXCC Entity near Pitcairn Island. 3
Operators VPEMW, VPEDB, VPGAZ, JATSLS, DKSKX, JR2KDN, ULTRA' COMPACT HFNHFlUHF
DJYON, N6TQS, and FO3BM generated over 25,000 QSOs 100 W* ALL-MODE TRANSCEIVER
on SSB, CW, and RTTY using YAESU Mark-V Field and FT- (HF/6 m 100 W, 2 m 50 W, 70 cm 20 W)

B57 rigs, and provided the first-ever AO-40 Satellite contacts

using the FT-847. The excellent ergonomics, high performance,

and compact size of the FT-857s yielded no-compromise “ l ’
@ Pile-up performance on all HF bands. ce of l Wi m op m "
- QSL via JR2KDN. VPEDIA Home Page: hitp://www.gsl.net/wd4ngb/ducie.htm Ve rte X Stan d afd

US Headquarters
o ecessonea e ctera e/ 10900 Walker Street
Cypress, CA 90630 (714)827-7600

For the latest Yaesu news, visit us on the Internet: | Soec’catons &

’1!'\13 rd in cerain

http//www.vxstdusa.com your local Yaes De
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League Sides with
Cingular on RFl, Zoning Issue

What at first glance may seem non-ham flotsam
on the sea of FCC dockets can sometimes turn out
to be of serious interest to Amateur Radio. That’s
why ARRL representatives in Washington, DC, are
always on the lookout for FCC petitions and leg-
islative bills that could impact Amateur Radio, pro
or con.

ARRL weighed in on a Cingular Wireless peti-
tion last year that reaffirmed federal preemption
over local attempts to regulate cellular tele-
phone radio frequency interference (RFI). ARRL
HQ Regulatory Information Specialist John
Hennessee, N1KB, underscored the significance
of such a strong statement from the FCC on fed-
eral preemption regarding the operation of radio
equipment: “This decision states FCC policy—that
they are the only body that has jurisdiction on
RFI—very clearly, and that’s important,” he said.

The League supported the position of Cingular
Wireless that Anne Arundel County, Maryland,
could not include RFI concerns in a zoning ordi-
nance regarding antenna towers. The FCC granted
Cingular its Petition for Declaratory Ruling and
affirmed that the Communications Act gives the
FCC authority over RFI problems and that the
Supremacy Clause of the US Constitution (Article
VI) gives the federal government the power to su-
persede a state or local law.

“This decision, running 17 pages, is as thorough
a statement of FCC RFI preemption as has come
from the Commission in many years,” said ARRL
General Counsel Chris Imlay, W3KD, who filed
the League’s comments with the FCC. “While the
case law has been consistently favorable, the FCC
has been sparse in saying much since a case called
960 Radio in 1985. This is a very good defense
tool in RFI cases, especially in problem states.”
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YOUR membership at work

By Dave Hassler, K7CCC, dhassler@arrl.org

Success at WRC-03, ARRL July Board Meeting

As part of the IARU observer team, ARRL CEO David Sumner, K1ZZ,
attended the World Radiocommunication Conference 2003 in Geneva,
Switzerland in June and July. When the dust settled, Amateur Radio had
received a worldwide 200 kHz allocation at 40 meters, effective in 2009,
doubling the worldwide ham allocation while maintaining the 300 kHz
Region 2 band. A number of other decisions were made that also affect
Amateur Radio. Sumner’s full report of the proceedings starts on page 40.

July always finds the League’s officers converging on Connecticut for the
semi-annual ARRL Board of Director’s meeting. The complete recap of the
meeting begins on page 58.

Ham Radio Gets “On the Radio” in Florida

Down in West Central Florida, ARRL Public Information Officer Mike Swiader,
KA9WIE, never misses a chance to promote the League and ham radio, so it’s a
double bonus when once a month he talks about Amateur Radio on WENG-AM’s
ham radio call-in show in Englewood.

“I’ve been in business and advertising all my adult life, and I know that when
you want to get the word out about a product or service, you go to the media,”
Swiader said. While promoting Amateur Radio at a county fair, he ran across Ken
Kuenzie, KAGPGO, co-owner of WENG, and pitched the idea of a call-in show
on 1530 AM, which covers Sarasota and Charlotte counties. “He said it was a
great idea and that he’d clear some time,” Swiader said. West Central Florida PIC
Jack Doyle, WX1JAD, added that he thought the ability to communicate with a
large segment of the community all at once was a gem of an idea. “The radio call-
in show has helped us make the community aware of what emergency communi-
cations services Amateur Radio provides to our communities,” he said.

So far, the topics have
covered Amateur Radio’s
role in a local disaster op-
erating drill, hurricane
tracking, ARES/RACES
and a number of public
safety topics. Swiader
also hosted a show about
how the League fits into
the world of Amateur
Radio. “It’s been work-
ing great,” Swiader re-
ported. “A lot of our
callers don’t even know
that Amateur Radio is
still around, but once

JACK DOYLE, WX1JAD

Once a month, Mike Swiader, KAOWIE (left), and Jack

they understand that
we’re here and what it is
we can do for the com-
munity, they think it’s

Doyle, WX1JAD (right), come into the studios of WENG-AM
to cohost a call-in show about Amateur Radio. Topics have
ranged from public safety to severe weather response to
ARRL:s field organization, and the shows have left a very
favorable impression in the community. Scott Holcomb of

great. This is a good way
to get Amateur Radio
back in the forefront of things. The whole goal here is encourage the public to
develop an interest in Amateur Radio.”

Swiader, the president of the Peace River Radio Association and also an Assis-
tant Emergency Coordinator, added that he makes sure to include the contact in-
formation for area clubs, so that interested persons can take the next step. A side
benefit is WENG’s willingness to provide some space on a broadcast tower for
ham antennas!

WENG Radio is at the center of the photo.



Section Managers Get Around on
Field Day

While Field Day is far
and away the most popu-
lar ARRL operating
event, many section-level
volunteers use the week-
end to make field trips of
a different sort. Personal
contact with clubs leaves
an impression that won’t
soon be forgotten. A
couple of examples
follow:

In South Carolina,
Section Manager Jim
Boehner, N277, and Sec-
tion Emergency Coordi-
nator Charlie Miller,
AE4UX, took an 11-hour,
500-mile tour of the
lower part of the state, while Roanoke Division Vice Director Les Shattuck, K4NK,
visited Field Day sites in three northern counties.

Boehner and Miller had breakfast with the Aiken Contest Group and then went
over to The Ridge Amateur Radio Club in Batesburg-Leesville, where the Ridge
gang had homebrewed a lawnmower engine/modified alternator emergency power
supply. Next up, a visit to the Columbia and Palmetto Amateur Radio Clubs at a
joint site, and then it was off to the Florence ARC at Lake Darpo, where a barbeque
lunch was on the slate. About three hours later, Miller and Boehner were in Myrtle
Beach to see the Grand Strand ARC’s use of a public park’s large flagpole to
create an emergency vertical antenna for 40 meters. With a set of radials unrolled
around it, the pole exhibited a near-flat SWR along the entire band! Finally, bat-
tling a pounding downpour, the duo arrived at the USS Yorktown, where the
Charleston Amateur Radio Club was set up.

In Southern Florida, Assistant Section Manager Jeff Beals, WA4AW, went on
a two-day excursion, visiting nine Field Day sites in seven counties. Beals’ first
stop was at the Fort Myers Amateur Radio Club. He then went to the Amateur
Radio Association of Southwest Florida’s site, the North Naples Red Cross. Af-
ter some time spent with the Big Lake ARC in Clewiston, Beals ended his first
circuit with a visit to the West Palm Beach ARC. The next day saw Beals at the
Okeechobee ARC, Fort Pierce ARC, Martin County ARA/ARES and Tequesta
Repeater Group sites.

MYRA KITCHEN, K3PHG

: e PN
At left, Assistant Section Manager Jeff Beals, WA4AW,
stands inside the big canopy at the Field Day location of the
Fort Pierce (Florida) ARC. Taking a quick break from
operating is Pete Amar (center), KD4SPW, while an
unidentified ham at right makes another contact.

RAMON KOLB, KX1T

From left, Boston ARC’s Bill Ricker, N1VUX, goes over assignments as Eastern
Massachusetts Section Manager Phil Temples, K9HI; club member Paul Olivieri,
N1ZKR, and EMA PIO Bill McIninch, KATMOM, look on at the Boston Amateur Radio
Club’s Field Day site.

“Harmonics” Web Page
Debuts

Imagine it: an 8-
year-old kid’s first f
crystal set, built
with the help of his <
grandfather. Wow!
People talking on the radio “without electricity”!
That was this author’s introduction to the magic of
radio in the early 1970s. But in this century, there
are many avenues through which to experience the
magic. One way the thrill of radio can be transmit-
ted to youth is via the Internet and to that end, ARRL
Educational Program Coordinator Jean Wolfgang,
WB3IOS, has created a kids’ Web page called
Harmonics.

Youth Amateur {Ham) Radio Page

Hae Do v

The new “Harmonics” Web page features a
number of fun ham-related activities that will
both entertain and inform youngsters in the
ways of Amateur Radio. On this page, kids can
click on a picture and explore various types of
ham activity. For example, clicking on the key
will start a Morse code sound file and selecting
the base transceiver will play a phone QSO.

“The mission of the new kids’ page is to expose
children to the possibilities of Amateur Radio, not
clobber them over the head with a pile of technical
information,” Wolfgang said. The Web pages, located
at www.arrl.org/FandES/ead/youth/—and as the
first item on the ARRL home page “Educational”
drop-down menu—feature the first of a number of
age-appropriate activities for kids. Web visitors can
play games, print out activity coloring pages, read
news about other kids involved with ham radio, work
puzzles, click on live links, listen to audio samples
of Morse code and space station contacts, and much
more. Throughout the site, kids are greeted by color-
ful cartoon ham-sters, who explore the world of Ama-
teur Radio along with the children visiting the site.

The pages target kids aged 5-15, inviting them to
get acquainted with the basic ideas of Amateur Radio
through immediate personal interaction and discov-
ering how other kids are using ham radio to further
science exploration and personal communication.
“This is just the start, the first incarnation of the
pages,” Wolfgang said. “In the near future, we’re
planning more games, a QSL card template with
drag-and-drop interactive design, and more ham-ster
cartoon adventures.”
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www.arrl.org/services.html/

Technical and Regulatory
Information Services

A wealth of problem-solving information is available to
you on the ARRLWeb at www.arrl.org/tis/. Can’t find the
answer there? Call the Technical Information Service at
860-594-0214 from 9 AM to 4 PM Eastern Time, or e-mail
tis@arrl.org.

Do you have a question about FCC Rules or local
antenna restrictions? See the Regulatory Information
Branch on the Web, call 860-594-0236 or e-malil
reginfo@arrl.org.

ARRLWeb www.arrl.org

Log on for news, information and ARRL services. Members
have access to special ARRL Web site features. Place free
classified ads. Download and view QST product reviews and
search the on-line periodicals index.

ARRL E-mail Forwarding

Life in cyberspace is easier when you have your own
arrl.net e-mail address. When you switch Internet Service
Providers, all you have to do is let us know and we’ll
change your e-mail forwarding automatically. You're spared
the hassle of having to tell everyone that you’ve changed
addresses! Sign up on the Web at www.arrl.org/
members-only/emailfwd.html.

ARRL News

The ARRL News service is the most credible source of
news for the amateur community. Breaking stories are
available on the ARRLWeb. You can also listen to ARRL
Audio News on the Web, or by telephone at 860-594-0384.
Have a news tip? E-mail n1rl@arrl.org.

QSL Service

The most economical way to send and receive QSL cards
throughout the world is through the ARRL QSL Service.

Educational Materials

A complete line of educational materials are available to
schools, clubs and individuals.

Write for QST

We’re always looking for articles of interest to amateurs. See our
Author’s Guide at www.arrl.org/qst/aguide/. If you have questions,
or wish to submit an article for consideration, send an e-mail to
qgst@arrl.org or simply mail your article to QST c/o ARRL Hq.
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Guide to ARRL Member Services

ARRL, 225 Main Street, Newington, CT 06111-1494

Books, Software and Operating Resources
You can rely on ARRL for the very best publications
and products: license manuals, circuit design and
project resources, antenna construction ideas, and
more. Shop online or locate a dealer near you at
www.arrl.org/shop. What'’s the secret for making great
publications even better?—We listen to you! E-mail
your publications feedback, suggestions and product
ideas to pubsfdbk@arrl.org.

Insurance

The ARRL “All Risk” Ham Radio Equipment Insurance
Plan provides protection from loss or damage to your
amateur station and mobile equipment by theft,
accident, fire, flood, tornado, and other natural
disasters. Antennas rotators and towers can be
insured too. Call 860-594-0211.

DXCC/VUCC

The DX Century Club and VHF/UHF Century Club
award programs are among the most popular Amateur
Radio awards in the world.

Volunteer Examiner Coordinator (VEC)
Are you looking for a place to take your license exam?
Do you have questions about the examination process?
The ARRL VEC network is the largest in the nation.

Trust in Advertising

ARRLs advertising acceptance process is a unique
and respected service provided to both members
and advertisers. The ARRL Lab regularly evaluates
products for acceptable construction quality, safety,
compliance with FCC requirements and performance
claims. Members rely on QST and other ARRL
publications to locate reputable suppliers of
Amateur Radio equipment and services.

ARRL Foundation

This is your source for scholarships and other
financial grant programs to support Amateur Radio.
See www.arrl.org/arrlf/ on the Web or call
860-594-0230.

Interested in Becoming a Ham?
Phone toll free 1-800-326-3942, or e-mail newham@
arrl.org. We'll provide helpful advice on obtaining an
Amateur Radio license. See www.arrl.org/
hamradio.html.



We’re at your Service

ARRL Headquarters is open from 8 AM to 5 PM Eastern Time, Monday through Friday, except
holidays. Call toll free to join the ARRL or order ARRL products: 1-888-277-5289 (US), M-F
only, 8 AM to 8 PM Eastern Time.

If you're in Connecticut, stop by ARRL Headquarters for a visit and tour. Located at 225 Main St,
Newington, CT 06111, HQ offers tours at 9, 10 and 11 AM, and 1, 2 and 3 PM Monday through Friday,
except holidays. Bring your license and operate W1AW anytime between 10 AM and noon, and 1 to

3:45 PM.

If you have a question, try one of these ARRL Headquarters departments . . .

Joining ARRL

QST Delivery
Permission Requests
Publication Orders
Amateur Radio News
Regulatory Info
Exams

Educational Materials
Contests

Technical Questions
DXCC

Awards/VUCC
Development Office
Advertising

Media Relations

QSL Service
Scholarships
Emergency Comm
Clubs

Hamfests

Write for IGEl=

Contact
Membership Desk
Circulation Desk
Maty Weinberg
Sales Desk

Rick Lindquist, N1RL
John Hennessee
VEC

Educational Services
Dan Henderson
ARRL Lab

Bill Moore

Eileen Sapko
Mary Hobart
Advertising Desk
Jennifer Hagy
Martin Cook

Mary Lau

Steve Ewald

Field Services
Gail lannone

Joel Kleinman

Telephone

860-594-0338
860-594-0338
860-594-0229
860-594-0355
860-594-0222
860-594-0236
860-594-0300
860-594-0267
860-594-0232
860-594-0214
860-594-0234
860-594-0288
860-594-0397
860-594-0207
860-594-0328
860-594-0274
860-594-0230
860-594-0265
860-594-0267
860-594-0262
860-594-0273

Electronic Mail
membership@arrl.org
circulation@arrl.org
permission@arrl.org
pubsales@arrl.org
nirl@arrl.org
reginfo@arrl.org
vec@arrl.org
ead@arrl.org
contests@arrl.org
tis@arrl.org
dxcc@arrl.org
awards@arrl.org
mhobart@arrl.org
ads@arrl.org
newsmedia@arrl.org
buro@arrl.org
foundation@arrl.org
emergency@arrl.org
clubs@arrl.org
hamfests@arrl.org
gst@arrl.org

The ARRL
Diamond Club
Includes

ARRL membership
Plus new yearly benefits!

Support ARRL’s work
for Amateur Radio!

Contribute today by mail,
Online at:
www.arrl.org/diamondclub

Can't find the department you're looking for? Call 860-594-0200 or e-mail hq@arrl.org. Sending
e-mail to any ARRL Headquarters staff member is a snap. Just put his or her call sign (or first initial
and last name) in front of @arrl.org. For example, to send mail to Martin Cook, QSL Service
Manager, use nifoc@arrl.org or mcook@arrl.org. If all else fails, send a message to hq@arrl.org

and it will get routed to the right person or department.

ARRL Division Directors

As an ARRL member, you elect the directors and vice directors who represent your division on ARRL policy matters.
If you have a question or comment about ARRL policies, contact your representatives at the addresses shown.

Atlantic Division

BERNIE FULLER, N3EFN*

17668 Price Rd, Saegertown, PA 16433
(814-763-1529); n3efn@arrl.org

Vice Director: Bill Edgar, N3LLR

22 Jackson Ave, Bradford, PA 16701
(814-362-1250); n3lir@arrl.org

Central Division

GEORGE R. ISELY, W9GIG

736 Fellows St, St Charles, IL 60174
(630-584-3510); w9gig@arrl.org

Vice Director. Howard S. Huntington, K9KM
25350 N Marilyn Ln, Hawthorn Woods, IL 60047
(847-438-3452); k9km@arrl.org

Dakota Division

JAY BELLOWS, K@QB

997 Portland Ave, St Paul, MN 55104
(651-238-4444); kOgb@arrl.org

Vice Director: Twila Greenheck, NOJPH

3333 Owasso Heights Rd, Shoreview, MN 55126
(651-483-1214); nOjph@arrl.org

Delta Division

RICK RODERICK, K5UR*

PO Box 1463, Little Rock, AR 72203
(501-988-2527); k5ur@arrl.org

Vice Director: Henry R. Leggette, WD4Q
7335 Ginger Snap Cove, Memphis, TN
38125-4732 (901-757-0444); wd4q@arrl.org

Great Lakes Division
JIM WEAVER, K8JE

5065 Bethany Rd, Mason, OH 45040-9660
(513-459-0142); k8je@arrl.org

Vice Director: Richard Mondro, W8FQT
800 Dover St, Dearborn Heights, MI 48127
(313-730-2111); w8fqt@arrl.org

*Executive Committee member

Hudson Division

FRANK FALLON, N2FF

30 E Williston Ave, East Williston, NY 11596
(516-746-7652); n2ff@arrl.org

Vice Director. Stephen A. Mendelsohn, W2ML
318 New Milford Ave, Dumont, NJ 07628
(201-384-0570); w2ml@arrl.org

Midwest Division

WADE WALSTROM, WQEJ

7431 Macon Dr, Cedar Rapids, IA 52411
(319-393-8982); wOej@arrl.org

Vice Director. Bruce Frahm, KOBJ

PO Box DX, Colby, KS 67701
(785-462-7388); kObj@arrl.org

New England Division

TOM FRENAYE, K1KI*

PO Box J, West Suffield, CT 06093
(860-668-5444); k1ki@arrl.org

Vice Director. Mike Raisbeck, KITWF
85 High St, Chelmsford, MA 01824
(978-250-1235); kitwf@arrl.org

Northwestern Division

GREG MILNES, W70Z

740 SE 24th Ave, Hillsboro, OR 97123-7286
(503-648-6990); w70z@arrl.org

Vice Director. Jim Fenstermaker, KQJF
10312 NE 161st Ave, Vancouver, WA 98682
(360-256-1716); k9jf@arrl.org

Pacific Division

BOB VALLIO, W6RGG

18655 Sheffield Rd, Castro Valley, CA 94546
(510-537-6704); wérgg@arrl.org

Vice Director: Andy Oppel, N6AJO,

1308 Burbank St, Alameda, CA 94501-3946
(510-864-2299); n6ajo@arrl.org

Or call:
Mary Hobart, K1IMMH
Chief Development Officer
860-594-0397

Roanoke Division

DENNIS BODSON, W4PWF*

233 N Columbus St, Arlington, VA 22203
(703-243-3743); wapwf@arrl.org

Vice Director. Rev Leslie Shattuck, K4ANK
2312 E Ashton St, Seneca, SC 29678
(864-882-3985); kdnk@arrl.org

Rocky Mountain Division

WALT STINSON, W@CP

5295 E Evans Ave, Denver, CO 80222-5221
(303-770-3926); wOcp@arrl.org

Vice Director. Warren G. “Rev” Morton, WS7W
1341 Trojan Dr, Casper, WY 82609
(307-235-2799); ws7w@arrl.org

Southeastern Division

FRANK M. BUTLER JR, W4RH

323 Elliott Rd SE, Ft Walton Beach, FL 32548
(850-244-5425); w4rh@arrl.org

Vice Director. Sandy Donahue, W4RU

222 Briarhill Ln, Atlanta, GA 30324
(404-315-1443); w4ru@arrl.org

Southwestern Division

ART GODDARD, W6XD

2901 Palau PI, Costa Mesa, CA 92626
(714-556-4396); wéxd@arrl.org

Vice Director: Tuck Miller, NZ6T

3122 E 2nd St, National City, CA 91950
(619-434-4211); nz6t@arrl.org

West Gulf Division

COY C. DAY, N50K

RR 1, Box 254, Union City, OK 73090-9726
(405-483-5632); n50k@arrl.org

Vice Director: Dr David Woolweaver, KSRAV

2210 S 77 Sunshine Strip, Harlingen, TX 78550
(956-425-3128); kbrav@arrl.org
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ARRL Section Managers

The 15 divisions of ARRL are arranged into 71 administrative sections, each headed by an elected section manager (SM). Your
section manager is the person to contact when you have news about your activities, or those of your club. If you need assistance
with a local problem, your section manager is your first point of contact. He or she can put you in touch with various ARRL
volunteers who can help (such as technical specialists).Your section manager is also the person to see if you'd like to become
a section volunteer. Whatever your license class, your SM has an appointment available. Visit your section page on the Web at
www.arrl.org/sections/.

Atlantic Division (DE, EPA, MDC, NNY, SNJ, WNY, WPA)
Delaware: Randall K. Carlson, WBQJJX, 121 Scarborough Park Dr, No. 10,
Wilmington, DE 19804 (302-655-6179); wb0jjx@arrl.org

Eastern Pennsylvania: Eric Olena, WB3FPL, 284 Blimline Rd, Mohnton, PA 19540
(610-775-0526); wb3fpl@arrl.org

Maryland-DC: Tom Abernethy, W3TOM, PO Box 73, Accokeek, MD 20607
(301-292-6263); w3tom@arrl.org

Northern New York: Thomas Dick, KF2GC, 4 Jenkins St, Saranac Lake, NY 12983
(518-891-0508); kf2gc@arrl.org

Southern New Jersey: Jean Priestley, KA2YKN, 7158 Chandler Ave,

Pennsauken, NJ 08110 (856-662-3587); ka2ykn@arrl.org

Western New York: Scott Bauer, W2LC, 1964 Connors Rd, Baldwinsville, NY 13027
(315-638-7551); w2lc@arrl.org

Western Pennsylvania: John V. Rodgers, N3MSE, 803 S Main St,

Butler, PA 16001-6326 (724-287-0424); n3mse@arrl.org

Central Division (IL, IN, WI)

lllinois: Sharon Harlan, N9SH, 5931 Alma Dr, Rockford, IL 61108

(815-398-2683); n9sh@arrl.org

Indiana: James S. Sellers, K9ZBM, 54676 County Road 8, Middlebury, IN 46540-8710
(574-825-5425); k9zbm@arrl.org

Wisconsin: Donald Michalski, W9IXG, 4214 Mohawk Dr, Madison, WI 53711
(608-274-1886); w9ixg@arrl.org

Dakota Division (MN, ND, SD)

Minnesota: Randy “Max” Wendel, KM@D, 8539 Bryant Ave S,

Bloomington, MN 55420-2147 (952-888-5953); km0d@arrl.org

North Dakota: Kent Olson, KAGLDG, 7702 Forest River Rd, Fargo, ND 58104-8004
(701-298-0956); kaOldg@arrl.org

South Dakota: Richard L. Beebe, NOPV, 913 S Gordon Dr,

Sioux Falls, SD 57110-3151 (605-332-1434); nOpv@arrl.org

Delta Division (AR, LA, MS, TN)

Arkansas: Dennis Schaefer, W5RZ, 181 Schaefer Dr, Dover, AR 72837-7923
(479-967-4372); w5rz@arrl.org

Louisiana: Mickey Cox, K5SMC, 754 Cheniere-Drew Rd, West Monroe, LA 71291
(318-397-1980); kbmc@arrl.org

Mississippi: Malcolm Keown, W5XX, 14 Lake Circle Dr, Vicksburg, MS 39180
(601-636-0827); whsxx@arrl.org

Tennessee: Terry Cox, KB4KA, 110 Fisherville Rd, Collierville, TN 38017
(901-854-4191); kb4ka@arrl.org

Great Lakes Division (KY, MI, OH)

Kentucky: John D. Meyers, NB4K, 218 Cory Ln, Butler, KY 41006-9740
(859-472-6690); nb4k@arrl.org

Michigan: Dale Williams, WABEFK, 291 Outer Drive, Dundee, M| 48131
(734-529-3232); wa8efk@arrl.org

Ohio: Joseph J. Phillips, KBQOE, 2800 Jupiter Dr, Fairfield, OH 45014-5022
(513-874-0006); k8qoe@arrl.org

Hudson Division (ENY, NLI, NNJ)

Eastern New York: Pete Cecere, N2YJZ, 378 Ohayo Mtn Rd, Woodstock, NY 12498
(845-679-9846); n2yjz@arrl.org

NYC-Long Island: George Tranos, N2GA, PO Box 296, Bellport, NY 11713
(631-286-7562); n2ga@arrl.org

Northern New Jersey: William Hudzik, W2UDT, 111 Preston Dr, Gillette, NJ 07933
(908-580-0493); w2udt@arrl.org

Midwest Division (IA, KS, MO, NE)

lowa: Jim Lasley, N@JL, PO Box 5, Chillicothe, IA 52548 (641-935-4337);
nOjl@arrl.org

Kansas: Ronald D. Cowan, KB@DTI, PO Box 36, LaCygne, KS 66040
(913-757-4455); kb0dti@arrl.org

Missouri: Dale C. Bagley, KOKY, PO Box 13, Macon, MO 63552-1822
(660-385-3629); kOky@arrl.org

Nebraska: Bill McCollum, KEOXQ, 1314 Deer Park Blvd, Omaha, NE 68108
(402-734-3316); keOxq@arrl.org

New England Division (CT, EMA, ME, NH, RI, VT, WMA)
Connecticut: Betsey Doane, K1EIC, 92 Mohegan Rd, Shelton, CT 06484-2448
(203-929-7759); kleic@arrl.org

Eastern Massachusetts: Phil Temples, K9HI, Apt. 803, 125 Coolidge Ave,
Watertown, MA 02472-2875 (617-331-0183); k9hi@arrl.org

Maine: William Woodhead, N1KAT, 68 Madison St, Auburn, ME 04210
(207-782-4862); n1kat@arrl.org

New Hampshire: Al Shuman, N1FIK, PO Box 119, Goffstown, NH 03045-0119
(603-487-3333); n1fik@nhradio.org

Rhode Island: Bob Beaudet, W1YRC, 30 Rocky Crest Rd, Cumberland, Rl 02864
(401-333-2129); wlyrc@arrl.org

Vermont: Paul N. Gayet, AA1SU, 124 Macrae Rd, Colchester, VT 05446
(802-860-1134); aalsu@arrl.org

Western Massachusetts: William Voedisch, W1UD, 240 Main St,

Leominster, MA 01453 (978-537-2502); wiud@arrl.org
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Northwestern Division (AK, EWA, ID, MT, OR, WWA)
Alaska: David Stevens, KL7EB, PO Box 113242, Anchorage, AK 99511
(907-345-6506); kl7eb@arrl.org

Eastern Washington: Kyle Pugh, KA7CSP, 5006 W Houston Ave,

Spokane, WA 99208 (509-327-5039); ka7csp@arrl.org

Idaho: John J. Cline, K7BDS, 1475 Oriole Way, Boise, ID 83709 (208-376-6045);
k7bds@arrl.org

Montana: Doug Dunn, K7YD, 216 Fiddle Creek Rd, Livingston, MT 59047-4116
(406-686-9100); k7yd@arrl.org

Oregon: Randy Stimson, KZ7T, PO Box 1302, Beaverton, OR 97075-1302
(503-641-3776); kz7t@arrl.org

Western Washington: Edward W. Bruette, N7NVP, 305 NW Paulson Rd, Poulsbo,
WA 98370-8112 (360-698-0917); n7nvp@arrl.org

Pacific Division (EB, NV, PAC, SV, SF, SJV, SCV)

East Bay: Ti-Michelle Connelly, NJ6T, 14490 Hemlock St, San Leandro, CA 94579
(510-483-6079); nj6t@arrl.org

Nevada: Dick Flanagan, W6OLD, 2851 Esaw St, Minden, NV 89423 (775-267-4900);
wéold@arrl.org

Pacific: Bob Schneider, AH6J, PO Box 131, Keaau, HI 96749 (808-966-8146);
ah6j@arrl.org

Sacramento Valley: Jettie Hill, W6RFF, 306 Saint Charles Ct,

Roseville, CA 95661-5008 (916-783-0383); wérff@arrl.org

San Francisco: Leonard Gwinn, WABKLK, 2960 Blackhawk Dr,

Willits, CA 95490-9704 (707-459-1871); wa6klk@arrl.org

San Joaquin Valley: Charles P. McConnell, W6DPD, 1658 W Mesa Ave,

Fresno, CA 93711-1944 (559-431-2038); w6édpd@arrl.org

Santa Clara Valley: Glenn Thomas, WB6W, 502 Walnut Dr, Milpitas, CA 95035-4133
(408-263-9450); whéw@arrl.org

Roanoke Division (NC, SC, VA, WVA)

North Carolina: John Covington, W4CC, PO Box 1604, Belmont, NC 28012
(704-577-9405); wicc@arrl.org

South Carolina: James F. Boehner, N2ZZ, 525 Barnwell Ave NW,

Aiken, SC 29801-3939 (803-641-9140); n2zz@arrl.org

Virginia: Carl Clements, WACAC, 4405 Wake Forest Rd, Portsmouth, VA 23703
(757-484-0569); w4cac@arrl.org

West Virginia: Hal L. Turley, KC8FS, 6 Ives Dr, Huntington, WV 25705
(304-736-2790); kc8fs@arrl.org

Rocky Mountain Division (CO, NM, UT, WY)

Colorado: Jeff Ryan, KORM, 6721 Northface Ln,

Colorado Springs, CO 80919-1508 (719-260-6826); kOrm@arrl.org

New Mexico: Bill Weatherford, KM5FT, 540 Mesilla NE, Albuquerque, NM 87108
(505-254-2299); km5ft@arrl.org

Utah: Mel Parkes, AC7CP, 2166 E 2100 North, Layton, UT 84040 (801-547-1753);
ac7cp@arrl.org

Wyoming: Jay Ostrem, W7CW, PO Box 1993, Gillette, WY 82717-1993
(307-682-7839); w7cw@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: Bill Cleveland, KR4TZ, 2113 Wildwood PI, Mobile, AL 36609-2583
(251-661-3892); krdtz@arrl.org

Georgia: Susan Swiderski, AF4FO, 772 Camelot Way, Norcross, GA 30071
(770-449-0369); af4fo@arrl.org

Northern Florida: Rudy Hubbard, WA4PUP, PO Box 843, Milton, FL 32572-0843
(850-626-0620); wadpup@arrl.org

Puerto Rico: Victor Madera, KP4PQ, PO Box 191917, San Juan, PR 00919-1917
(787-789-4998); kp4pq@arrl.org

Southern Florida: Sharon T. "Sherri" Brower, W4STB, 736 34th Ter,

Vero Beach, FL 32968-1226 (772-562-3240); w4stb@arrl.org

Virgin Islands: John Ellis, NP2B, PO Box 24492, Christiansted, St Croix, VI 00824
(340-773-9643); np2b@arrl.org

West Central Florida: Dave Armbrust, AE4AMR, 3024 Salem Ave, Sarasota, FL 34232
(941-685-2081); aedmr@arrl.org

Southwestern Division (AZ, LAX, ORG, SDG, SB)
Arizona: Clifford Hauser, KD6XH, 8741 N Hollybrook Ave, Tucson, AZ 85742
(520-744-9095); kdéxh@arrl.org

Los Angeles: Phineas J. Icenbice Jr, W6BF, 19323 Halsted St,

Northridge, CA 91324 (818-349-3186); wébf@arrl.org

Orange: Joe H. Brown, W6UBQ, 5444 La Sierra, Riverside, CA 92505
(909-687-8394); wéubq@arrl.org

San Diego: Kent Tiburski, K6FQ, 1405 Greenbay St, San Diego, CA 92154
(619-575-1964); k6fq@arrl.org

Santa Barbara: Robert Griffin, KEYR, 1436 Johnson Ave,

San Luis Obispo, CA 93401-3734 (805-543-3346); kéyr@arrl.org

West Gulf Division (NTX, OK, STX, WTX)

North Texas: Roy Rabey, AD5KZ, 600 Morning Glory Ln, Bedford, TX 76021-2207
(214-507-4450); ad5kz@arrl.org

Oklahoma: John Thomason, WB5SYT, 1517 Oak Dr, Edmond, OK 73034-7408
(405-844-1800); wb5syt@arrl.org

South Texas: E. Ray Taylor, N5SNAV, 688 Comal Ave, New Braunfels, TX 78130
(830-625-1683); n5nav@arrl.org

West Texas: John C. Dyer, AE5B, 9124 CR 301, Cisco, TX 76437-9525
(254-442-4936); ae5b@arrl.org



Take to the air
and lake to the
road. Be ready
for action when

the bands
are red-hot. With

Alinco mobile

fransceivers, you
get superh audio
quality and low
noise. Whether
you’re a county-
hunter, contester,
DX chaser or just
looking for a
pleasant QS0
with a new
contact, Alinco
delivers extreme
performance in
value-packed
mobhile radios.

DR-135T Mkll VHF
FM Mobile/Base Transceiver

Like You!

High flying HF

DX-70TH
HF + 6M Mobile/Base Transceiver

For Demandmg Amateurs

Put a praven performer to work for you! 100 watts output and a “no nonsense” design that’s easy to use at home or on
the go. “All mode” performance on all bands including 6m. Removable, remote mount control head, big display, wide
choice of operator parameters and full QSK CW operation. Getting on HF has never been so easy, and if you haven’t
tried 6 meters, you're missing a lot of fun. Why wait? With a DX-70 you're ready for action!

Daring dual bands

DR-620T VHF/UHF
Mobile/Base FM Transceiver with Wide Band Receive

Dare to be different with this “new breed” mobile. VHF and UHF
operations are a snap but there’s a lot more. Listen to wide band
broadcast FM signals, AM Airband, monitor weather and other public
safety frequencies and keep track of it all with the large alphanumeric
display that lets you change display colors! You can add the optional
internal TNC for packet or APRS® operations or be among the first to
enjoy digital voice communications with the optional digital module.
Removable remote-mount head also allows you to invert the transceiver
for the best speaker placement,
illuminated mic, internal
duplexer, CTCSS
encode+decode,
DCS and more!

Py ——

DR-235T 222 MHz
FM Mobile/Base Transceiver

This rugged 2 meter mobile is ready for the “real
world” of heavy use in demanding conditions.
Whether you're chasing storms or chatting through
the commute, you'll appreciate the large
alphanumeric display, the big illuminated mic and
the well designed functions that are easy to use.
100 memories, AM Airband receive, high stability
TCXO, ignition key on/off
feature, theft alarm, direct
frequency input & optional
internal TNC or optional
internal digital voice
module and more!

If you're not yet on 222 MHz, you're not
using all your privileges. From voice
contacts to remote control of
repeaters and more, now you
can get on 222 MHz at ’
a reasonable price.
Enjoy 100 memories,
alphanumeric -

channel labels, ignition key on/off operation,
large illuminated mic, autodial memories,
CTCSS encode+decode, DCS, wide/narrow
FM operation, optional internal TNC and a
host of features.

www. ALINGO com

Distributed in North Ametica by ATOC Amateur Distributing LG + 23 5. High S, Covington, OH 45318 = (937) 473-2840. Products Intendsd for properly licensed operators. Parmits required for MARS use. CAP use
subject 10 equipment approval. Specifications subject to change without natice or obligation. Performance specifications only apply fo amateur bands. APRS Is a registered trademark ot Bob Bruniga. WB4APR

DR-605TQ VHF+UHF
Dual Band Mobile FM Transceiver
Whao said dual-banders had to be
expensive? Dual band, dual watch and
crossband repeat at a price that's amazingly
low. CTCSS encode+decode, 50 memories
per band, internal duplexer, large controls.
Massive heatsink for quiet, fan-free
operation. Reviewers loved this radio;

you will too!

DR-435T Mkll UHF

FM Mobile/Base Transceiver

There are many reasons you might want

a monoband 440 MHz iransceiver and the

DR-435 is ready for whatever job you have in mind.
From working repeaters, UHF satellites, remote
command and control, data or simplex voice, and
more; you'll find the 100 memories, large
alphanumeric display, mic with illuminated keys all
well designed to suit your purposes. Packed with
features like CTCSS encode+decode, DCS, tone
bursts, theft alarm, alphanumeric
display, autodial memoaries, high
stability TCXO and more. r




MF ] tiny Travel Tuner

Tiny 4'/:x2'/ix3 inch tuner handles full 150 Watts! Covers 80-10
Meters, has tuner bypass switch, tunes nearly anything!

MF] brings you the world’s small-
est full power 150 Watt 80-10 Meter
Antenna Tuner. Extra wide matching
range lets you tune nearly any antenna.

It’s no toy, its got guts! Built with
real air variable capacitors (600 Volt,
322 pF) and three stacked powder iron
toroids to handle real power — not just
QRP. Bypass switch lets you bypass
tuner when you don’t need it.

You can use nearly any transceiver
at full power with nearly any coax fed
or random wire antenna for portable,
home or mobile operation.

It’s perfect for compact rigs like
Icom 1C-7T06MKIIG. Yaesu FT-100D,
Kenwood TS-50, QRP rigs and others

MFJ All-Band G5RV Antenna

@ Covers all bands.

tuner. 102 feet long.
Has super strong cus-
tom fiberglass center
insulator that provides
stress relief for 450
MFJ-1778 Ohm ladder line. Use
$399 horizontally or as a compact

inverted vee or sloper. Use on
160 Meters as Marconi with tuner and
ground. Handles full 1500 Watts. Add
coax, rope and you 're on the air!

MF ] G5RY Junior, covers 40-10 Meters
MFJ-1778M, $34.95. Half-size 52 foot

long GSRV Junior covers 40-10 Meters
with tuner, handles 1500 Watts.

Long 10/12 foot
Telescoping Whips
MFI-1954 10 foot extended,
$ 95 19 inches col-
10 Feer lapsed, MFJ-1954,
ke $19.95. 12 foot
J-1956 extended, 22.5
$2995 inches collapsed.
12 Feet  MFJ-1956. $29.95.
Standard 3/8 inch
by 24 threaded stud for use
with all standard mounts.
Durable 1/2 inch diameter
plated brass. Telescopes for
full 1/4 wave operation 2 to
12/15 Meters. Cover 17, 20,

phone

or turn

30, 40, 60, 80, 160 Meters  things even blow your car com- Collapses to

with loading coil. Use two  puler. Clear up these problems, 38 inches by

for multi-band dipoles. plug an MFJ-915 between your 4 inch

Replace screwdriver antenna  4ntenna il"!"i [l'ﬂnscm’vc;. l‘?}f’” I diameter.

whip for highly efficient operate withour one! Sx1'/: 6  mfjenterpri
Jixed mobile operation. inches. For 1.8 to 30 MHz. pounds. -

Glazed Ceramic Antenna Insulator

MEI-16C01 Authentic glazed MFEI-1934  Durable four foot
- 69 ¢ ceramic antenna insula- $495 copper bonded steel earth
. each (or, Extra-strong -- will ground rod is a tough 3/8 in.
(MFJ-16C06, not break with long diameter that will last and last. Sharp
$3.95. 6-Pack) antennas and will not arc [l pointed end makes it easy to drive
< over or melt even under into the ground. Use it to tie your

6 160-10 M with antenna

MFJ-915 prevents unwant-
$2995

side of your coax shield
into your transceiver. This
unwanted stray RF can
cause painful RF “bites™
when you touch your micro-

your display or settings to go
crazy, lock up your transceiver

In mobile installations, stray RIF
could cause your car to do funny

with a built-in SWR meter. MFI-902 l
Operate anywhere, anytime with a o5
quick easy set-up! Tune out SWR on 569 ew.

your mobile whip from inside your car.
Operate in your apartment with a wall-
to-wall antenna or from a motel room
with a wire dropped from a window or
from a mountain top with a wire over a
tree limb, Great for DXpeditions or field
day. Be prepared for emergencies.

MFJ-902 is so small and handy,
you'll rely on it wherever you go! It's
easy to pack away in your briefcase,
suitcase, backpack, glove compart-
ment or desk drawer. It's tiny enough
to slide in your back hip pocket!
45Wx2%Hx3D in.

MF] Single Band Dipoles

Ultra - MFJ-1779A
high $599%
quﬂ‘nyf J ° 265 fi.. 160M
center fe -1
dipoles Msrl ”;gB
will give you trouble-free opera- .
tion for years. Custom injec- 135 150 408

MEJ-1779C

tion-molded UV-resistant center
insulator has built-in coax con- L
nector and hanging hole. Heavy 335 ft., 20-6M
duty 7-strand, 14-gauge hard copper antenna
wire. Extremely strong solderless crimped
construction. Authentic glazed ceramic end
insulators. Use as horizontal or sloping
dipole or inverted vee. Handles full 1500
Watts. Simply cut to length for your favorite
frequency with cutting chart.

MF ] RF Isolator
MFEJ-915 RF Isolator
Holds 66

pounds of anten-
na steady. Black

ed RF from trav-
eling on the out-

or volume control, cause
base and mast locks.
Easily add antenna
mount or mast
extension for
greater heights.

off your power supply.

ANTENNHA

MFJ Travel Tuner

80 -
e
=N

Portable Collapsible
Antenna Tri-Pod
MEJ-1918

53995

steel base forms strong
braced equilateral triangle
40 inches on a side. Non-
skid feet. One inch diam-
eter steel mast extends

height to six feet. Strong

For more info, v

TRANSMITTER INDUCTANCE

(BN ]
K " te
[
|

- g P

10 Meters | 150 Watts MODEL MFJ-502

e

Current Balun/Center Insulator
True /:1 Current Balun/
Center Insulator forces
equal antenna currents  MFJ-918
in dipoles for superior $2495
performance. Reduces
coax feedline radiation and
field pattern distortion -- your
signal goes where you want it.
Reduces TVI, RFI and RF hot
spots in your shack. Don't build a
dipole without one! 50 hi-permeability fer-
rite beads on high quality RG-303 Teflon™
coax and Teflon™ coax connector handles
full 1500 Watts 1.8-30 MHz. Stainless
steel hardware with direct 14 gauge strand-
ed copper wire connection to antenna.
5x1'/2 inches. Heavy duty weather housing.

1.5 kW Lightning
Surge Protectors
Protect your
expensive
HF/VHF/UHF
transceiver from
static electricity
and lightning induced
surges with an ultra-fast
gas discharge tube. Plug
between transceiver and antenna
coax, attach ground.
MFJ-272, $39.95. SO-239s.
MFJ-272N, $44.95. N
Connectors.

MF J-272MF, $44.95. SO-
239/PL-259.

MFJ-97H, $19.95. 1.5
kW Gas Replacement

MFJ-272

53995

isif .« -

ses.com MFI-272/N/MF.

4 Foot Ground Rod

C

Free MFJ Catalo

and Nearest Dealer . . . 800-647-1800

Discharge tube for

full legal power. Molded ridges give

extra-long high voltage path to prevent

high-voltage breakdown. Smooth wire holes
prevent wire damage. Use as center or end
insulator for dipoles, doublets, G5RVs, guy

equipment to a single earth ground
to help bleed off static and RFI and
prevent RF hot spots. Use several

to form a good RF ground for ran-

http://www.mfjenterprises.com

« | Year No Matter Whar™ warranty * 30 day money
hack guaraniee (less s/h) on orders direct from MFJ

ME

FAX:(662)323-6551 8-4:30 CST. Mon.-Fri. Add shipping.

MFJ] ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

dom, long wire and vertical antennas.  Prices and specifications subject to change. (¢) 2003 MET Enterprises, .

MF] . .. the world leader in ham radio accessories!
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(Mission Complete)
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The Ghosen Few | P .,

Kenwood is proud to be the only company chosen as a participant in both the IHT!IIIIA'HOHAI.

SPACE STATION (I1SS) and MIR space programs. The TM-V7A received awards from the Russian

Space Agency for its flawless performance aboard MIR. The KENWOOD TM-D700A 144/440MHz FM

Dual Bander is scheduled to join the International Space Station in orbit later this year. But is it any
wonder? This world class voice and data communicator has technologies which are perfect for any mission,

whether on planet earth or in outer space. This all goes to show that operating a Kenwood Amateur Radio is
out of this world.

AMATEUR RADIO PRODUCTS INTERNET = 150 9001
3975 Johns Creek Court, Suwanee, GA 3()024 K Wobwite @ JOA-1205
P.O. Box 22745, Long Beach, CA 80801-5745, U.S.A. hittp./ww et

COMMUNICATIONS Customer Support: (310) 39-4200 Fax: (J10; 537-8235  npomp kenwodnct e

O3ARD-225;




BOB FARMER, W9BG

New affiliation: In
June, this impressive
award was presented
to ARRL President Jim
Haynie, W5JBP, by Ron
Castleman of the US
Department of
Homeland Security.

It recognizes the

The Department of Homeland Security ?rg‘;')voarradnrl:gll;‘t,ionship
welcomes the support of f between ARRL and
the Am ican Radio R,elay L.eague DHS—ARRL is now an
T Y 4 official affiliate pro-
gram of Citizen Corps,
an initiative within
DHS. For more
information, see
“Happenings,”’ JON CAERY, KC5LVW
elsewhere in this
issue.

Why use a crane? Bob Farmer, WI9BG, of North
Barrington, lllinois, seems to have found a new
way to hoist his antennas.

We'll let Mark Beckwith, N5OT, of Bartlesville, Oklahoma, explain this
one: “l am an old bike racer. Oklahoma has an annual event called the
‘Freewheel’ where hundreds of cyclists ride about 700 miles from border - — - -
to border across the state. | was going to have done it this year, but my While on vacation in Branson, Missouri, Jon
plans changed. The route was scheduled to go right by N5OT. Naturally, Sse;‘r’iof(ig';Yi‘é":‘fs‘?“m"ﬁ'etxh,?sfaﬁ?k'es far
| felt inclined to show all my friends | was thinking of them, even though P P ’
| wasn’t out riding with them. | bolted the bike on at about 7 AM, and the
riders started coming by at about 7:45. | was tickled to see more than one ARTHUR Z. ROWE, N1ORC
stop to take a photo.

“The bike is the first nice bike | ever had—it was given to me in about
1984 by my lifetime pal David, N6AN (AABRX). | have gotten other bikes
since, so | figured it was a fitting retirement for Dave’s bike on my tower.”

Sm thﬁeld Vlrglma
in Isle of Wight Ctnty

A ham is a ham...: Makes sense for a
promotional ad for the town calling itself “The
Ham Capital of the World” to feature some
familiar phrases. Arthur Rowe, NTORC, of
Lawrence, Massachusetts, notes: “The com-
munity is very thankful to the Amateur Radio
- groups that assisted their area in the recent
Ridin’ high: A California ham came across this unusual sight while visiting floods, when cell phones could not handle the
northeastern Oklahoma. Look carefully near the top of the tower. emergency traffic.”
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BUDDY CLIFTON, N7HD BERNIE PARKER, K5BP

WBG6ACU at W1AW/5: Eagles guitarist Joe Walsh, WB6ACU,
was among the guest ops at the station set up in conjunction
with June’s Ham-Com/ARRL National Convention in Arlington,
Texas. There was a vintage AM station inside the commercial
exhibits area (courtesy of QCWA Chapter 27 and AM Interna-
tional) and a CW/SSB/satellite station in the outside flea
market. Among the other visitors was the DeGolyer Elemen-
tary Amateur Radio Club, K5DES, a “Big Project” school.
Dallas County REACT provided the CW and SSB stations,

and Keith Pugh, W5IU, of AMSAT, set up the satellite station.

JACK CANTRELL, ABZOX

Wind damage brings repair solution: After ferocious winds
bent an element of Buddy Clifton’s M? antenna at 25 feet, he
came up with a clever way of making future repairs. “After
considerable thought,” he writes, “| found a 12 foot handicap
ramp on an auction site and purchased the pallet rack
material to construct the extended work platform. | will now
be able to repair any part of the antenna without dropping it
to the ground.” Pirate and Smoky consider their options.

MARK HARLACHER, MD, KF6YMT

TONY GALLUCCI, N8VR

i N

One weekend a month, the Great Lakes

The Harris family of Ventura, California, is into ham radio in a big way. Live Steamers give rides to young rail
Clockwise from top left: Theory instructor Robert Lavin, KEBOB, of Uncle fans at Starr Park in Royal Oak, Michigan.
Bob’s Radio School; dad David Harris, KD6LET; Jonathan Fleischer, AC6GS, Bob Winkel, KG8DD, is one of the several
part of the VE team; Wesley Harris, KG6QHT, age 7; mom Desireé Domingo hams in the ranks of the group. He’s
Foraste, KD6LEW; and Ryan Harris, KG6QHU, Wesley’s twin brother. riding a '/s scale 1830s locomotive.
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ORION represents the culmination of 35 years of Ten-Tec radio .

munufactunng experfise.

Our goal was fo combine the very best receiver performance of

any amateur fransceiver fo date with cutfing edge high-tech
features to provide active hams with THE top of the line HF
transceiver available today.

Take a look at some of what s included in this revolutionary

new radio:

* Dual 32-bit floating point ADI?HAR( DSPs. Two 32-bit
processors deliver significantly more processing
 "horsepower” than a single 32-bit radio can provide.

o Unniotched close-in HF receiver performance on the main
receiver. Very high receiver intercept points and superior
dynamic ronge are made possible by an industry-best low
phase noise synthesizer, selectable crystal roofing filters and

" dual 32-bit DSP processing power.

* Tw receivers, with.an amateur-bands-only main receiver and
general coverage subreceiver. Each receiver has fully
~ programmable AGC characteristics and 590 IF-DSP filters
sfandard. Receivers can be used separately or in tandem for
diversity Teception on any frequency with no compromise in
RX performance. Use both receivers on a single antenna, or
hoth on separate antennas.

MADE IN THE USA

RFGAIN

o QORION is equipped with dual antenna outputs, two linear
amplifier keying outputs, two band-data connections. This
allows two sets of amplifiers and antennas to be connected to
the radio simulfaneously to take full advantage of both
receivers’ capabilities.

* (ontinuous feal-fime specirum display with 5 selectable
widths.

* Adaptive DSP noise reduction filtering available in 9 stages.
** Dual noise blankers, both DSP and ‘analog’ are provided.

o Optional heavy-duty internal automatic antenna tuner
matches up fo 10:1 SWR (8 to 600 ohms load impedance).

* Panoramic Stereo™ receive. PS receive allows signals heard
through headphones to ‘move’ across the spectrum spafially
as they are tuned across. Makes copying a single signal in
the presence of multiple signals on the same frequency (like
a contest or DX pileup) much easier than with ‘mono’ output.

o SSB audio receive and fransmit controls. 18 fransmit
handwidths to a maximum of 3.9 kHz are provided along
with equalization on both fransmit and receive. Bass and
treble response can each have their own EQ setting.

e Flash-ROM update capability allows an ORION owner to
instantly upgrade their radio to the latest version by
downloading a file from the Internet — free of charge.
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ORION uses both crystal rooflng filters and IF-DSP bandwidih
fltering as part of the main receiver. The usual pitfall for top-nofch
performance in a modern HF receiver is the use of a 15- to 20-kHz
wide roofing filter at the 1st I-F stage. This wide filter will allow .
unwanted signals outside of your receiver's passhand to compromise
receiver performance. By using crystal filters as selectable roofing
filters at the 1t I-F, undesirable signals are kept out of the receiver
chain and do not compromise close-in receiver performance.

Any s:gnul that appegrs inside the roofing filter — even if you
do not hear-it in your receiver passhand — will have a negative
impact on receiver performance. Loud sugnuls inside a roofing filter
lead fo a foss of dynurmc range and receiver sensitivity. Consult any
ARRL product review from the past o years and look at the
difference in receiver performance numbers for 20-kHz spacing and
5-kHz spacing two-tone dynamic range and third-order infercept.
The 5-kHz spucing numbers.are ulwoys significantly worse than the

[IPTII]NA[ EQUIPMENT

Heil /Ten-Tec
Studio One
| Microphone

L $129.95
(cable und stand sold

963 Switching
| Power Supply

| $169.00

Not shown. #21 7-218-219 Opﬂonal Roofmg Fllters - $109.00

.‘g 1185 Dolly Parton Parkway
iy Sevierville, TN 37862

TEN-TE

Sales Dept.: 800-833-7373

. Sales Dept.: sales@tentec.com
Office: (865) 453-7172
FAX: (865) 428-4483

For the complete
technical description
of the ORION and/or
to download the#
operator manual in
.pdf format, visit our :
wehsﬂe at

WY, tenfec com.

20-kHz numbers for our-competitors transceivers — this is because
of the presence of the loud test signals under their wide roofing -
filters. Imagine how much worse it is if you have several loud -
signals within 15 kHz rather than just two used for festing! The
optimum receiver set up is to use high-rejection, very narrow crystal
filtering up front, and brick“Wall DSP filtering at the end of the .
chain at the 3rd I-F. o receiver system can fop this! There are six
crystal roofing filter positions fn ORION. Three roofing filters at 6
kHz, 2.4 kHz, and 1 kHz are standard; three at 1.8 kHz, 500 Hz,
and 250 Hz are®htional. ORION’s roofing filters are not to be
confused with traditional crystal bandwidth filiers — for bandwidth
filtering, ORION has 590 built in DSP filters from a minimum of

* 100 Hz to a maximum of 6 kHz. What is the result? Receiver

performance specifications that are significantly better than any
other fransceiver on-the market to date.

Microphone
$99.95

310 Fan Kit
$39.95

302R Remote
Encoder Keypad

| $139,00

Repair Dept.: (865) 428-0364 (8 - 5 EST)
Repair Dept.: service@tentec.com
Monday - Friday 8:00 - 5:30 EST

. We accept VISA, Mastercard,
Discover, and American ﬂ‘pre\\'



CORRESPONDENCE

Your opinions count! Send your letters to “Correspondence,” ARRL, 225 Main St, Newington, CT 06111.
You can also submit letters by fax at 860-594-0259, or via e-mail to: gst@arrl.org.
We read every letter received, but we can only publish a few each month. We reserve the right to edit your letter for clarity,
and to fit the available page space. Of course, the publishers of QST assume no responsibility for statements made by correspondents.

A GREAT HOBBY

@ Prior to the fall of 2001, I had never
heard the term “ham radio.” One day in
early September, I noticed my husband
on the ARRL Web site taking a practice
exam for his Technician license. When I
asked him what he was doing, he briefly
explained Amateur Radio to me, and ex-
pressed his long desire to become a ham.
It sounded interesting enough, so it
wasn’t long before I went out and bought
Now You’re Talking! and started study-
ing for my license. I received my first
ticket in October 2001, and was on the
radio the day I received my call sign,
KG6IDV. With much coaxing from my
Elmer (Dave Mangels, AC6WO), I stud-
ied hard for my upgrade and four months
later, I went from Technician to Extra,
all at one session. Again, with the per-
suasion of Elmer Dave, I became a VE
representing the ARRL in Stanislaus
County, California.

In February 2003, at a Stanislaus
ARA interactive workshop, with the help
of Chuck Marble, KE6OAG, I had my
first satellite contact, UO-14, and was
able to talk with a fellow ham in British
Columbia. That was an exciting accom-
plishment.

Amateur Radio has been an interest-
ing experience and I’m proud to be in-
volved in such a great hobby. I’d like to
thank my husband Jim for introducing
me to Amateur Radio, and Dave
Mangels, AC6WO, for encouraging me
to go all the way to the top.—Laurie J.
Warren, AE6CL, Modesto, California

REDUCE THE POWER OF BPL

@ 1 just read through the article on the
Broadband over Power Line proposal
(“ARRL in Action,” July 2003, p 12) and
I have to say I'm amazed and dismayed
at such a proposal—amazed that compa-
nies would even consider such a method
given the sorry state of so many power
lines in the US, and dismayed at the pos-
sible interference it could cause.

Ed Hare’s statement about ““...Many
hams have a power line within 30 feet of
their house” is close to the mark, but un-
fortunately for most of us here in older
portions of overcrowded Southern Cali-
fornia its more like 20 feet. That’s
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right—here in Downey the required
minimum setback from the back of a
home to the property line is only 20 feet.
Same for most of the older surrounding
cities built before underground utilities
came into vogue (and then it’s even less
in a lot of cities). Yes, some homeowners
are lucky in that they live on yet older,
deeper or larger lots (like the house
where I grew up), but they are in the mi-
nority.

The condition of the power lines
themselves leads to noise and degrada-
tion of signals of any kind. For example,
when one of the 120 V feeds at the trans-
former down the street fried due to over-
loading, did Edison’s crew replace the
high voltage to transformer feed line?
No! I actually saw the lineman pull hard
on the wire to make it reach the trans-
former. He then sanded the burned end
to clean it, and clamped it back on the
transformer. Voila—the power was back
on. But for how long? What about noise
due to arcing? Who knows; who cares?
It sure appears that Edison doesn’t.

Add to that the numerous old baked
transformers, strange collections of feed
wires, “singing” high voltage lines and
just the age of the lines themselves (most
have been in place in our city since about
1950), and you’ve got a sure-fire recipe
for noise of all kinds.

Sorry, but BPL is just a bad idea. I
hope we and the ARRL can convince the
FCC of this.—John Powell, KF6EOJ,
Downey, California

[Editor's Note: There’s more about the BPL
issue in this month’s “Happenings” column.]

WILL CODE DIE?

¢ With the demise of the mandatory
Morse code requirement, it is very pos-
sible that our most reliable mode, very
possibly useful even in the event of a
nuclear attack, will lose popularity to
modes that do not require a learning pro-
cess, such as voice and digital modes, to
operators like me, who will want to get
right on the HF bands we’ve heard so
much about.

Now, don’t get me wrong. I’m all for
the removal of the Morse requirement,
and I’m not prophesying the Doom of
CW. I do not look forward to a day when

Amateur Radio is not able to provide as-
sistance in an emergency. I do not want
the Morse requirement completely elimi-
nated, either. I believe that the Morse
requirement should hold for the highest
license class, such as Extra in the US. It
should still be viewed as an important
skill, if not an essential one.

Morse code is still the best way to
pass data reliably, despite recent ad-
vances in digital modes. I will learn
Morse code eventually, and so should
anyone truly serious about this hobby.
—Joseph Harrison, WN5FIZ, Renton,
Washington

HALF A LOAF

@ 1 have been only half a ham.

Over 25 years ago I got my first li-
cense—Novice-WD@AEW. But I never
made a CW contact.

After a while I struggled through 13
WPM CW so I could upgrade to Gen-
eral. I very quickly upgraded to Ad-
vanced—KB@SP. Yet I never made a
satisfying CW contact.

After few years I organized and taught
a number of ham classes. I specialized
in taking the new student all the way to
General class. I had great success in
teaching CW to beginners and was
named as Western Pennsylvania Educa-
tor of the year by the ARRL. But I still
had never made a satisfying CW contact.

Restructuring came along and the Ex-
tra class license I had longed for became
mine at 1 minute past midnight on April
15, 2000. But I still had made no satis-
fying CW contacts. I still believed I
would thoroughly enjoy CW if I could
get my competency and speed up to
something in excess of 20 WPM, but it
had not happened.

Oh, how I wish I had learned CW the
way I had learned to teach it (at high
speed, no “lookup table”, software that
avoided the memorized code tape and a
variety of drills that kept the learning in-
teresting). But I relegated myself to us-
ing the microphone and being half a ham.

Well, that is changing. The QRP bug
bit me. I read about the Rock-Mite in
QST and decided that I had to build one.
It is too cute to relegate to a conversa-
tion piece. So now I have gof to get com-
petent so I can use it on the air. Besides,



people always want to know how far I
have “talked” with it!

I am on course to learn CW the right
way. And I have found some new tools:
the Morse Code Teaching Machine (free
software at www.c2.com/~ward/), the
Koch method (free software at www.
sdc.org/~finley/finley.morse. html), and
Morse Pilot 3.1 (free software for your
PALM at www.spectrum.uni-bielefeld.
de/~gibbon/), which is helping me learn
to copy behind and hold the characters
in my head—something that has always
been a problem for me.

The other night I did make a couple of
CW contacts. Oh, my CW was not perfect.
I don’t have a clue how fast (slow) it really
was. I miscopied a few characters and one
whole thought was too garbled to make out.
My fist was a bit shaky—my most fre-
quently sent character was a series of
eeeeees. But it was fun and I know I will
persevere to become a whole ham.
—Leonard Budd, WSLWB, Cincinnati, Ohio

YOU’RE WELCOME!

@ [ have meant to compose this letter for
some time. I have been a member of
ARRL for a few years now, and have al-
ways considered QST as one of the pre-
mier benefits of membership. It is a clean
magazine; I can leave my copy anywhere
in the house and not worry about my 6
year old son or pre-teen daughter picking
it up. Now, I know that the vast majority
of hams are not spring chickens, but nei-
ther are they dead, and they are still pre-
dominantly male. If you look at other pub-
lications aimed at male hobbyists, the ads
are full of bikinis (or less), the articles
with crude humor. Not so with QST. I am
certain this is increasingly the result of
vigilance and enforcing of standards, and
I want to encourage this with all my heart.
Thank you for your efforts in the past, and
keep up the good work!—Howard Parks,
AB9FH, West Allis, Wisconsin

LET’S USE 222

@ Since 9-11 the government has urged
all American families to take certain pre-
paredness steps, including having a fam-
ily communications plan—a means of
getting in touch with family members
who may be separated during their nor-
mal daily activities.

We all know that any emergency com-
munications plan which doesn’t include
Amateur Radio will come up short be-
cause conventional “consumer grade”
communications methods always jam
up and busy out. And with hams taking
a more active role than ever in Civil
Defense, the 2 meter and 70 cm repeat-

ers are sure to be heavily occupied with
emergency nets.

This would leave little opportunity for
family members to pass important mes-
sages such as “I’m okay. Grab your go-
packs, get Joey and I’'ll meet you at...”
There simply aren’t enough wide-cover-
age repeaters to accommodate this kind
of not-quite-emergency traffic. But there
is a solution to this potential problem.

Designate 222 MHz as the “family lo-
gistics band”—a place where family mem-
bers will meet if there is an emergency.
This one move alone would generate more
usage of a band that has been underu-
tilized for decades. Clubs would be en-
couraged to maintain 222 repeaters, and
the sales of 222 MHz radios would go
through the roof.

Some non-hams would even be at-
tracted to the hobby when they see how
reliable ham radio is during an emergency.
And there would be plenty of room for
them, and the rest of us too, up on 220—
away from the RACES and ARES nets.
—James Alderman, KFSWT, Dallas, Texas

WE’RE PROS

@ I've read with interest NE2Q’s per-
spective on what we call ourselves as
well as the comments (“Op-Ed,” Feb
2003, p95). As far as ARES and RACES
volunteering is concerned, I'm for re-
moving the “amateur” descriptor for
what it conveys to the uneducated pub-
lic. In our little corner of the world (Santa
Cruz County, California), in direct sup-
port of public safety agencies during very
large events we state several times a year
that we are professionals (albeit unpaid)
in every sense of the word. I’'m sure, like
every other ARES and RACES group in
the country, we bring the seriousness,
dedication and practice to radio commu-
nications that paid professionals do.

Emblazon “Volunteer Radio Commu-
nication” across the backs of our ARES
and RACES vests, please.—Jim Piper,
NO6MED, Aptos, California

LET’S GIVE OURSELVES CREDIT

@ 1 fully agree with the article entitled
“Are We Really Amateurs?” We really
need to change our name from a 1900
misnomer to a 2003 name. Radio Opera-
tors of America sounds a lot more pro-
fessional and may finally attract a few
more people below the age of 50. Have
you noticed how few new young opera-
tors there are?

Let’s give ourselves the credit we
deserve and stop calling ourselves ama-
teurs.—Dr Marc G. Lewey, KA2YFI,
Tarrytown, New York
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By Dan Friedrichs, KOIPG

An Easy to Build, Dual-Band

Collinear

Antenna

Get some gain on 2 meters and 70 centimeters, without a beam. Collinear
verticals have been used for years in commercial and government
services; KGIPG shows how to build one for the amateur bands.

hy collinear? The simple an-
swer is gain. Most /4 wave
antennas radiate some of your

signal energy up into the clouds. They
have gain, but unless you’re trying to talk
to the space shuttle, that gain is going in
the wrong direction. [Quarter-wave an-
tennas don’t work very well without a
counterpoise—whether that’s a car body,
radials or the ground. While a vertical
antenna does have some high-angle
radiation components, its low-angle com-
ponent is greater than a horizontal dipole
of equivalent length, provided both are
operated suitably above ground.—Ed.] A
collinear antenna provides a lower angle
of radiation, meaning more of your sig-
nal energy will go “out” instead of “up.”

What Do | Need to Build It?

This antenna was designed to be
simple and inexpensive to build. All you
need are the following components:

e A 10 foot length of ¥4 inch PVC pipe

® A 3/4 inch PVC end cap for the top
of the PVC pipe (to keep the rain out)

e A '/>» inch wood dowel, about 1'/2
inches long

e 4 feet of 20 gauge solid, insulated
copper wire

e 7 feet of 12 gauge solid, insulated
copper wire

e 20 inches of 300 Q twin-lead (avoid
the foam type)

e A small piece of copper-clad printed
circuit board material

I was able to obtain all of the supplies
in one trip to my local hardware store, at a
cost of about $5. Of course, the proverbial
well-stocked junk box can lower that cost.

Building the Matching Section

First, we’ll assemble the matching sec-
tion shown in Figure 1. This will require
the 20 inches of twin-lead and whatever
coaxial line you are going to feed the an-
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tenna with. Start by removing !/2 inch of
insulation from each of the twin-lead con-
ductors, at the bottom. Twist these exposed
wires together and solder. From your sol-
der joint, measure up 1'/> inches and mark
that spot. Measure up an additional /s inch
from the mark and make another wire
mark. Remove all the insulation between
those two marks, making sure not to dam-
age the conductors in the process.

Once you have that completed, it’s
time to attach your feed line (the coax

cable). I used a long piece of cable, with
a PL-259 type connector attached that
could connect directly to my transceiver.
You may choose, instead, to use a shorter
piece with an SO-239 type coaxial socket
that you can mount at the antenna’s base.
In any case, you’ll need to separate the
center conductor from the shield braid of
the coax, leaving about 1 inch of each
side exposed. You’ll now connect the
coax cable ends to the !/s inch wire areas
that you previously removed insulation

300 Q
Twin - Lead —

16 - 11/16"

J-‘/ 1/2" Exposed on One Side Only

Expose 1/8" —— %
on Both Sides

Braid of Coax
Connects to
This Side

1-1/2"

/ Connects to This Side
5

| «— Shorted End

Center of Coax

Coaxial Cable
Feed Line

Figure 1—The matching section for the dual-band collinear is constructed of
300 Q twin-lead. The coaxial feed line connects directly to it.
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Figure 2—A look at
the coaxial feed line,
which is soldered to

the bottom end of the
matching section. The
details are shown in
Figure 1.

DAN FRIEDRICHS, K@IPG

Figure 4—The
decoupling coil is
wound on a wooden
dowel form. The
radiating elements
are then soldered to
the coil.

from. Solder the braid to one side of the
exposed twin lead and the center to the
other side (which side connects to which
isn’t important at this time). Now, mea-
sure up 16'"/16 inches from the bottom of
the twin-lead and cut off any excess from
the top. Finally, at the top of the twin lead,
remove '/> inch of insulation from the side
of the twin lead that you connected the
center of the coax to. The matching sec-
tion is now completed. A view of the bot-
tom of the matching section can be seen
in Figure 2.

The Radiating Element

Although the matching section was
somewhat difficult to assemble, you’ll
find that the radiating element is much
easier to construct. Its construction is
shown in Figure 3. Start by cutting 2
pieces of the 12 gauge wire to 38'/2 inches
long. These will form the top and bottom
of the radiating element.

For the coil, you’ll need the /2 x 1'/2
inch wood dowel and the 20 gauge wire.
Start by drilling two holes in the dowel,
each /s inch in diameter and 1'/s inch
apart. Insert the end of the wire through
one of the holes, leaving about 1 inch
sticking out the hole. Hold this end and
using the remaining wire, wind 13 turns
tightly onto the dowel. Then, holding the
coil so it doesn’t unwind, insert the re-
maining wire through the other hole and
pull it tight. Bend the wire 90° as both
sides of the wire exit the dowel to keep
the coil from unwinding. Once again,
leave about 1 inch of wire free at this end.
Strip the insulation off the wire ends,
close to the coil. Now strip about /4 inch
off the end of each of the 12 gauge wire
radiators (top and bottom). Wrap and sol-

der each end of the coil leads to the top
and bottom of the 12 gauge radiators. You
may want to pass the 12 gauge wire
through the coil holes as a convenient
anchor point before soldering. You’ve
now completed the radiating element. A
close-up of the coil is shown in Figure 4.

Connecting It All Together

Remember the '/2 inch of insulation
we removed from one side of the twin-
lead earlier? You’ll need to remove /4
inch of insulation from the end of the
bottom 38'/> inch radiator section and
solder it to the exposed twin-lead of the
matching section.

The printed circuit board will be used
to support the antenna in the PVC pipe.
Make sure you use real copper-clad PC
board material, not perf board. The board
will be used to support the antenna and
it will also serve as a capacitance hat. Cut
a circle in the board that’s marginally
larger than the inside diameter of the
PVC, but smaller than the outside diam-
eter; drill a small hole in the center of
the board and solder the end of the top of
the radiating element to the copper. Now
you’ll be able to insert the whole assem-
bly into the PVC pipe (twin-lead end
first) supported by the PC board holder.
You can now put the PVC end cap on the
top (over the board). The end cap can be
glued to the PVC pipe, if desired, but
make sure the antenna works first!

Some tuning of the antenna may be
necessary. If you have problems getting the
antenna to work on your desired frequency,
try adjusting the lengths of the 38'/> inch
sections (they should be /> wavelength
long at your frequency). Be sure to adjust
them both equally. You might also try con-

Figure 3—The collinear radiating element
and its decoupling choke are both built
from solid copper wire. The coil is wound
on a wood dowel form for support.
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necting the coax slightly higher or lower
on the twin-lead matching section.

If you feel really ambitious, you can
increase the gain even further by adding
additional coils and '/> wave radiating sec-
tions. The antenna begins to get quite long,
however, and you’ll reach a point of di-
minishing returns. The physical support of
a long piece of PVC pipe can be difficult.
[Two additional radiators should give the
antenna another 3 dB of gain, but that will
make this antenna about 16 feet long. An-
tenna gain does come at the expense of
length and/or size! This antenna operates
on its third harmonic on the 70 centimeter
band; hence it has a higher high-angle
radiation component there. The relative
increase in gain due to the compression of
the vertical (high angle) component
will be more apparent on 2 meters than on
70 centimeters.—FEd. |

Finally, you’ll probably want to fill the
bottom end with silicone sealant or an-
other waterproof material to protect it
from the elements. And there you have
it.... This antenna will provide you with
both 2 meter and 70 centimeter capabili-
ties as well as significantly increased gain
at the lower radiation angles.

Dan Friedrichs, KOIPG, is a 17 year old high
school student who’s been a ham for about
3 years. Dan has an Extra class ticket and
enjoys contesting, DXing, operating VHF and
UHF, and homebrew building. He plans a
future study of engineering. He can be reached
at 1616 7th Av SE, Le Mars, IA 51031 or at
danf@frontiernet.net.
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By Jim McClanahan, W4JBM

Understanding and Testing
Capacitor ESR

High ESR is a common cause of failure with electrolytic capacitors.
Enhance your troubleshooting skills, learn about ESR and build a
simple adapter that will let you test for it.

ventually everyone who repairs
Eelectronic gear will encounter a

“tough dog”—some piece of
equipment with an intermittent problem
that can’t seem to be fixed. Sometimes
these end up being set aside and never
repaired. At other times, a scattered ap-
proach to component replacement fixes
the problem, but the real cause is never
isolated or understood.

Over time, most technicians find that
replacing electrolytic capacitors in a sus-
pect section or in the unit’s power sup-
ply often fixes these problems. But
testing the replaced capacitors typically
fails to show any specific problem. In the
end, it’s not very satisfying to finish a
repair and not be able to pick up one com-
ponent and say, “This was bad...”

Are these capacitors really the cause
of the problem? If so, what is wrong with
them? And more importantly, is there a
way they can be tested?

Traditional Capacitor Testing

Testing electrolytic capacitors can be
a challenge. While a visual inspection
may find a leaky capacitor, most other
testing requires that the capacitor be re-
moved from the circuit. Sometimes it is
even difficult to do a through visual in-
spection without removing the capaci-
tor—capacitors with radial leads can
rupture through the bottom (circuit board
side) in a way that is difficult to see with
the capacitor installed.

Once a capacitor is isolated from the
circuit, an ohmmeter can often be used
to check for shorts or for excessive leak-
age resistance. There is the old trick of
using an analog volt-ohmmeter to watch
the capacitor charge on the resistance
scale. And, you can use an RCL bridge
or one of the new digital meters to actu-
ally measure the capacitance. You may
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Figure 1—An ideal capacitor is shown

at A. ESR can be modeled as an ideal
resistor in series with an ideal capacitor,
as shown in B. More complex models are
sometimes used when considerations
like leakage resistance and series
inductance are important.

BNC
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Oscilloscope
Output
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Figure 2—The simple ESR test adapter
circuit.

find, however, that the capacitor can pass
all of these tests and still be defective.

The Problem Identified

So just what does go wrong with the
electrolytic capacitors that are at the heart
of these problems? First, it is important
to realize that real-world components dif-
fer from the ideal components that we
study. Sometimes those differences are
subtle. At other times they are significant.

Figure 1A shows an ideal capacitor.
Real capacitors have a characteristic

called equivalent series resistance (ESR).
Figure 1B shows an easy way to model
this—the ESR is shown as an ideal resis-
tor in series with an ideal capacitor. A
number of things contribute to ESR losses,
including the connections internal to the
capacitor, plate losses, leakage and other
factors. The typical ESR of an electrolytic
capacitor will be so low (a few tenths of
an ohm) that it is usually ignored.

ESR increases as a capacitor ages and
begins to dry out or corrode. [Electrolytic
capacitors usually have a wet-paste elec-
trolyte.—FEd.] Once the problem begins,
it tends to accelerate—higher ESR leads
to capacitor heating, and this heating fur-
ther dries the electrolyte, which increases
the ESR. This is especially a problem in
demanding applications such as switch-
ing power supplies.

It’s not unusual to find a capacitor that
has an ESR in the tens of ohms yet tests
good in all other respects. While this may
not seem significant, this increased resis-
tance can lead to a wide array of prob-
lems—many of which are often difficult
to isolate and track down.

How Common Is It?

Look in an electronics parts catalog
at Panasonic M-Series electrolytic ca-
pacitors, for example, and you will find
that the rated life for a capacitor operat-
ing at +85°C is 2000 hours. That may
sound like a long time, but think about a
typical home appliance, the VCR. Its
LED clock is always on, which means its
power supply is operating continuously...
24/7. There are 8760 hours in a year—so
in these “always-on” applications, a ca-
pacitor that runs hot (because of bad ther-
mal design or an adverse operating
environment) will last only a few months.

Reducing the operating temperature
below the rated maximum helps tremen-



dously and capacitor manufacturers have
certainly made progress in extending the
life of capacitors. The life of electrolytic
capacitors in demanding applications,
however, is still typically years, not
decades.

Think about the extreme environment
that mobile radio transceivers endure. The
miniaturization of equipment implies
lower air circulation, which certainly leads
to greater thermal stress. The switching
power supplies so common today are rough
on capacitors and are very sensitive to in-
creases in ESR." With our gear, like most
other electronic devices, electrolytic ca-
pacitor failure is one of the leading causes
of equipment problems.

The Basics of ESR Testing

As we go through the next few para-
graphs, keep in mind an engineering “rule
of thumb” about capacitors: At low fre-
quencies, capacitors look like open cir-
cuits. At high frequencies, they look like
short circuits.

A normal ohmmeter uses dc from a
battery to measure resistance. Since a ca-
pacitor looks like an open circuit at dc
(that’s as low a frequency as you can
get!), we should read infinite resistance
on the ohmmeter. (What we’ll actually
see is any leakage resistance and the read-
ing of our ohmmeter may vary as the ca-
pacitor charges, but let’s ignore those
effects for now.)

But what if our ohmmeter used ac
instead of dc? If the frequency is high
enough and the capacitance is large
enough, the capacitor begins to look like
a short circuit. So, using an ac ohmmeter
we would measure just the ESR of the
capacitor.

We have made two assumptions
here—one about the frequency and one
about the capacitance. We want as high a
frequency as practical, but not so high
that we have to worry about stray capaci-
tance or lead length. For the moment, let’s
consider a frequency of 50 kHz.

The other assumption was that the ca-
pacitance was high enough. ESR prob-
lems typically manifest themselves in
electrolytic capacitors; these can run any-
where from several thousand microfarads
down to values lower than a microfarad.
So, for argument’s sake, let’s consider a
5 uF capacitor.

"The high ripple frequencies seen in switching
power supplies (often 500 kHz or more
because of the switching frequencies) result
in a capacitive reactance that is very much
influenced by the capacitor's ESR. The
capacitor’s ESR can often be higher than
its intrinsic reactance at these frequencies
and low ESR capacitors are usually used
for these demanding applications.—Ed.

How does a 5 uF capacitor look at
50 kHz? For an ideal capacitor, the imped-
ance will be determined by the equation:

X, = 1/[2nfC]

where
X, = capacitor impedance in ohms
f = frequency in Hz
C = capacitance in farads.

Solving for X, shows us that our 5 uF
capacitor will have an impedance of around
0.6 Q when measured at a frequency of
50 kHz. As mentioned earlier, ESR val-
ues can be less than 1 Q, so the capacitor’s
impedance of 0.6 Q shouldn’t overwhelm
our ESR measurement.

What if we had used a different fre-
quency? Say, for example, we wanted to
use 60 Hz since it’s the readily available
ac power line frequency. In this case, the
impedance of an ideal 5 uF capacitor
would be over 500 Q. Measuring an ESR
of less than an ohm in series with this
would prove to be a challenge. This same
challenge exists when we try to measure
the ESR of capacitors smaller than a few
microfarads.

ESR testing can typically be performed
without removing the capacitor from the
circuit. If we use very low voltage ac
signals for our testing (say less than
0.1 V), we won’t have to worry about
active components (transistors and diodes)
turning on. Most passive components in

parallel with the capacitor under test will
have high impedances when compared
with the expected ESR of the capacitor.

An ESR Test Adapter

So what have we learned? To measure
ESR we need, in simplified terms, an
ohmmeter that uses an ac voltage to make
its measurements. That ac voltage needs
to have a frequency that is high enough
to reduce the impedance of an ideal
capacitor to a few ohms (at most) to mea-
sure the ESR of capacitors in the micro-
farad range and higher.

Several commercial products fit the
bill, but what if you don’t want to invest
in an ESR-meter? If your bench is
equipped with an oscilloscope and a func-
tion generator (or an audio signal gen-
erator) you can use the adapter shown
schematically in Figure 2 to check capaci-

W4JBM
ESR Test Adaptor

Device Under Test

“ueg [eublg

Figure 3—The ESR test adapter built by
the author.

Figure 4—A view inside the ESR test adapter.
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(B)

Figure 5—Test results of a new 10 uF capacitor are shown in A. Notice the relatively
large drop in voltage indicating low ESR. A bad 330 pF capacitor having high ESR is

shown in B.

tor ESR. Basically, a signal generator is
terminated into a 1010 Q load that is made
up of R1 and R2 in series. The device under
test is placed in parallel with R2 while we
note the change in voltage drop on an
oscilloscope.

Figures 3 and 4 show the test adapter
built by the author. The adapter is housed
in a small project box. BNC jacks are used
for the connections to the signal generator
and the oscilloscope. Banana jacks are on
the top of the adapter, although 5-way
binding posts could also be used. Test
leads can be used to troubleshoot in-
circuit components, but they should be
kept short. The test leads I use show about
1 Q of series resistance at 100 kHz—a sig-
nificant (but not overwhelming) amount
when measuring ESR.

In operation, the signal generator is set
between 50 kHz and 100 kHz with an
output voltage of about 1.0 V.. The
oscilloscope is then adjusted so that the
signal trace fills the display.

Remember our observation that a ca-
pacitor looks like a short at high enough
frequencies? When X is a good capaci-
tor, this short-circuit will reduce the volt-
age seen by the oscilloscope. Figure SA
shows the results of testing a good 10 uF
capacitor. Actually, the oscilloscope is
showing the effect of the 1 Q test-lead
impedance mentioned earlier. When mea-
sured with a calibrated ESR meter, the
ESR of this capacitor was about 0.1 €.

In a capacitor with high ESR we will
see a smaller change. Figure 5B shows the
results of testing a bad 330 uF capacitor I
found in my junk box. The ESR of this
capacitor was measured to be around
25 Q and was clearly defective.

While most of the commercial testers
have “expected readings” tables or “pass-
fail” indicators, it’s important to realize
that there is no definitive line between
good and bad readings. So, while our test
adapter is more “qualitative” than “quan-
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titative,” this doesn’t turn out to be a se-
rious shortcoming. The best approach is
to compare the results you see from a
capacitor under test to the results you see
with a known good capacitor of similar
value and type. Also keep in mind that
ESR is a dynamic quantity and can vary
with frequency, temperature and other
factors.

Typically, we are only interested in
measuring ESR in electrolytic capacitors
down to about 1 uF. But the test adapter
can still provide useful information be-
low this limit. For example, I recently
used my ESR test adapter to identify a
failed-open 0.1 uF ceramic disc capaci-
tor used in the construction of an audio
oscillator circuit. I was also able to
quickly check other capacitors from the
same batch that had already been in-
stalled and satisfy myself they were
good.

How sensitive is our tester? Figure 6
shows what you can expect in terms of
changes in voltage the oscilloscope sees
for various values of ESR. With an ESR
of around 90 Q, you’ll see the voltage
measured by the oscilloscope drop by
about 10 percent. Since most ESRs
are less than 1 Q, you will usually be
looking at significant changes on the
oscilloscope.

You can also change the sensitivity
by using different values of R2. For
larger capacitors (like 1000 uF) you
might want to use a lower value of R2
(say 5 Q or perhaps less) so you can
measure very low ESRs. Conversely, if
you want to do a qualitative check of
ceramic disc capacitors, you might want
to increase the value of R2.

As discussed earlier, most capacitors
can be tested while still installed in the
circuit, but make sure the power has been
disconnected and the capacitor is fully
discharged. Failure to do so could lead
to damage to the test equipment or even
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Figure 6—The change of voltage seen by
the oscilloscope gives an indication of
the ESR value. This graph shows the
percentage (of the initially calibrated full
screen voltage) expected for various
values of ESR. The greatest change
occurs with good capacitors—those
having low ESR.

injury to the person doing the testing.
Remember that high-value electrolytic
capacitors can store lots of energy!

And...In Conclusion

Spend a bit of time testing old capaci-
tors from your junk box or check out the
filter capacitors in some of the old power
supplies you have lying around. After you
get some hands-on experience with ESR
testing, you’ll develop a “feel” for what’s
“good” and what’s not.

Your ESR tester isn’t the answer to all
possible problems, however. For example,
capacitors that fail shorted can still exhibit
a low ESR. Fortunately, failures of this
type typically exhibit symptoms very dif-
ferent than ESR problems and tend to be
easier to diagnose.

There are other uses for your ESR
tester. You can easily test transistors for
shorts since the low voltage won’t cause
P-N junctions to turn on. Small inductors
can be tested, too. Don’t be afraid to ex-
periment with it and see what other appli-
cations you can find. But even without
other applications, the ESR test adapter
can save hours of frustration when track-
ing down one of the leading causes of
problems with electronic equipment—bad
electrolytic capacitors. Pull those “tough-
dogs” off the shelf and get to work!

Jim McClanahan, W4JBM, was first licensed
in 2001, but his interest in radio dates back
more than 30 years ago when he built his first
crystal set. Jim operates CW although he says
that he feels more comfortable with a solder-
ing iron in his hand than a key. He has an
Amateur Extra class ticket and enjoys
homebrewing QRP gear. Jim is a telecommu-
nications consultant and has a BSEE from the
University of Tulsa and an MBA from Okla-
homa State University. He can be reached at
300 Relais Trace, Alpharetta, GA 30004 or at
w4jbm@arrl.net.



By H. Ward Silver, NOAX

Amplifier Care and
Maintenance

With few moving parts, your amplifier can be easy to overlook.
Here are some ideas for taking care of amplifiers.

mplifiers come in all shapes and
Asizes, large and small, light or

heavy, tube or solid-state, VHF or
HF. Regardless, they all need a little TLC
from time to time. They can cost as much
as top-of-the-line radios, so it’s important
that they get a little maintenance on a
regular basis.

While this article focuses on amplifi-
ers that use vacuum tubes, many of the
ideas presented here can and should be
applied to any amateur amplifier—HF or
VHF/UHF. Solid-state amplifiers operate
at lower voltages and generally have fewer
points of failure, but they still need occa-
sional maintenance.

Safety First

It is important to review good safety
practices.! Tube amplifiers use power sup-
ply voltages well in excess of 1 kV and
the RF output at full throttle can be hun-
dreds of volts, as well. Almost every volt-
age in an amplifier can be lethal! Take
care of yourself and use caution!

® Power Control—Know and control
the state of both ac line voltage and dc
power supplies. Physically disconnect line
cords and other power cables when you
are not working on live equipment. Use a
lockout on circuit breakers. Double-check
visually and with a meter to be absolutely
sure power has been removed.

® /nterlocks—Unless specifically in-
structed by the manufacturer’s procedures
to do so, never bypass or “rig” an inter-
lock. This is rarely required except in
troubleshooting and should only be done
when absolutely necessary. Interlocks are
there to protect you.

® The One-Hand Rule—Keep one
hand in your pocket while making any
measurements on live equipment. The

"Notes appear on page 37.

hand in your pocket won’t give current a
chance to flow through you. It’s also a
good idea to wear shoes with insulating
soles and work on dry surfaces. Current
can be lethal even at milliampere levels—
don’t tempt the laws of physics.

® Patience—Repairing an amplifier
isn’t a race. Take your time. Don’t work
on equipment when you’re tired or frus-
trated. Wait several minutes after turning
the amplifier off to open the cabinet—
capacitors can take several minutes to dis-
charge through their bleeder resistors.

® A Chicken Stick—Make this simple
safety accessory shown in Figure 1 and
use it whenever you work on equipment
in which hazardous voltages have been
present. The ground wire should be heavy
duty (12 gauge minimum) due to the high
peak currents (hundreds of amperes)
present when discharging a capacitor or
tripping a circuit breaker. When equip-
ment is opened, touch the tip of the stick
to every exposed component and connec-
tion that you might come in contact with.
Assume nothing—accidental shorts and
component failures can put voltage in
places it shouldn’t be.

® The Buddy System and CPR—It’s
always a good idea to use the buddy sys-
tem when working around any equipment
that has the potential for causing serious
injury. The buddy needn’t be a ham, just
anyone who can be nearby in case of
trouble. Your buddy should know how to
remove power and administer basic first
aid. Since hams work around electrical
equipment frequently, it would be a good
idea to have your buddy or someone in
the household know CPR, as well.?

Cleanliness

The first rule of taking good care of
an amplifier is cleanliness. I realize that
90 percent of ham shacks have just failed
the first rule. Amplifiers need not be kept
sparkling new, but their worst enemy is
heat. Excess heat accelerates component
aging and stresses those expensive tubes
and transformers. There are two areas to
keep clean—the inside and the outside.

Outside the amplifier, you need to pre-
vent dust and obstructions from blocking
the paths by which heat is removed. This
means keeping all ventilation holes free
of the ever-present dust bunnies, pet hair

Heavy, Flexible Wire
(12 Gauge Minimum)

# 10 Eye - Bolt
Solder Lug and Nut 3/4" PVC Pipe, 12 inches Long
9/ A f
4
/|
3/4" PVC /
Pipe Cap 2 - 3 Feet of

Heavy - Duty
Alligator - Type Clip

Figure 1—The “chicken stick” is a great way to ensure that everything inside the
amplifier that should be discharged actually is. It can be a life saver.
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and insects. Fan intakes are particularly
susceptible to inhaling all sorts of “goop.”
Get out the vacuum cleaner and clean not
only the amplifier, but the surrounding
areas. Don’t even think about letting
liquids anywhere near the amplifier. One
spilled cup of coffee can cause hundreds
of dollars of damage.

Keep papers or magazines off the
amplifier—even if the cover is solid
metal. Paper acts as an insulator and keeps
heat from being radiated through the
cover. Amplifier heat sinks must have free
air circulation to be effective. There
should be at least a couple of inches of
free space surrounding an amplifier on
its sides and top. If the manufacturer
recommends a certain clearance, mount-
ing orientation or air flow, follow those
recommendations.

Just as the outside needs to be kept
clean, so does the inside. High voltage
(HV) circuits attract dust like crazy. The
dust slows heat dissipation and will even-
tually build up to the point where it arcs
or carbonizes. Our friend the vacuum
cleaner should make another appearance
to remove any dust or dirt. If you find in-
sects (or worse) inside the amp, try to
determine how they got in and plug that
hole. Window screening works fine to al-
low airflow while keeping out visitors.
While you’re cleaning the inside, this is a
great time to perform a visual inspection
as described in the next section.

Vacuuming works best with an attach-
ment commonly known as a “crevice
cleaner.” Figure 2 shows a crevice clean-
ing attachment being used with a small
paintbrush to dislodge and remove dust.
Don’t use the vacuum cleaner brush at-
tachment; they’re designed for floors, not
electronics. Some vacuums also have a
blower mechanism, but these rarely have
enough punch to clean as thoroughly as a
brush. Besides, that dust you blow all over
is going to wind up in some other equip-
ment, so it’s best to take it out of circula-
tion, so to speak. The brush will root dust
out of tight places and off components
without damaging them or pulling on con-
necting wires.

If you can’t get a brush or attachment
close enough, a spray can of compressed
air will usually dislodge dust and dirt. If
you use a rag or towel to wipe down pan-
els or large components, be sure not to
leave threads or lint behind. Never use a
solvent or spray cleaner to wash down
components unless the manufacturer
advises doing so—you might leave behind
a residue or damage the component.

Visual Inspection

Once the amplifier has been cleaned,
it’s time for a visual inspection. Remove
any internal covers or access panels
and...stop! Get out the chicken stick, clip
its ground lead securely to the chassis and
touch every exposed connection. Now,

S. COHEN, N1SC; R. SCHETGEN, KU7G
= ; = S

Figure 2—A small paintbrush and a vacuum cleaner crevice attachment make dust

removal easy.
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using a strong light and possibly a mag-
nifier, look over the components and
connections. Amplifiers have far fewer
components than transceivers do, so it’s
quite feasible to look at every component
and insulator. Look for cracks, signs of
arcing, carbon traces (thin black lines),
discoloration, loose connections, melting
of plastic, and anything else that doesn’t
“look right.” This is a great time to be sure
that mounting and grounding screws are
tight. While you’re in there, does anything
smell burnt? The nose can quickly detect
the odors of toasted transformer, cooked
capacitor or roasted resistor. Learn the
smells of healthy and not-so-healthy com-
ponents.

Make a note of what you find, repair,
or replace—even if it’s absolutely noth-
ing. If you don’t keep a shack notebook,
start one. A simple spiral notebook with
notes about maintenance, wiring, color
coding, antenna behavior and so forth can
be a big time-saver.

Electrical Components

An amplifier contains many heavy-
duty HV and RF components. These can
be expensive and hard to replace, so it’s
important that you take good care of them.
Let’s start with the power supply.

There are three basic parts to ampli-
fier power supplies—the ac transformer
and line devices, the rectifier/filter and the
metering/regulation circuitry. Transform-
ers need little maintenance except to be
kept cool and be mounted securely. Line
components such as switches, circuit
breakers and fuses, if mechanically sound
and adequately rated, are usually electri-
cally okay, as well.

Rectifiers and the capacitors that fil-
ter the HV dc require occasional clean-
ing. Look for discoloration around
components mounted on a printed circuit
board (PCB) and make sure that all wire
connections are secure. HV capacitors are
generally electrolytic or oil and should
show no signs of leakage, swelling or
outgassing around terminals.

Located at the output of the filter, com-
ponents that perform metering and regu-
lation of voltage and current can
be affected by heat or heavy dust. If
there has been a failure of some other
component in the amplifier—such as a
tube—these circuits can be stressed se-
verely. Resistors may survive substantial
temporary overloads, but may show signs
of overload, such as discoloration or
swelling.

Amplifiers contain two types of re-
lays—control and RF. Control relays
switch ac and dc voltages and do not
handle input or output RF energy. The
usual problem encountered with control
relays is oxidation or pitting of their con-



tacts. A burnishing tool can be used to
clean relay contacts. In a pinch a strip of
ordinary paper can be pulled between con-
tacts gently held closed. [Avoid the temp-
tation to over-clean silver-plated relay and
switch contacts, as the author points out
later. It is easy to remove contact plating
with excessive polishing and while silver-
plated relay and switch contacts may ap-
pear to be dark in color, oxidized silver
(black) is still a good conductor. Once the
silver’s gone, it’s gone; contact erosion
will then be pervasive.—Ed.] If visual in-
spection shows heavy pitting or discolora-
tion or resistance measurements show the
relay to have intermittent contact quality,
it is best replaced.

RF relays are used to perform transmit-
receive (TR) switching and routing of RF
signals through or around the amplifier
circuitry. Amplifiers designed for full
break-in operation will usually use a high-
speed vacuum TR relay. Vacuum relays are
sealed and cannot be cleaned or main-
tained. When you replace RF relays, use a
direct replacement part or one rated for RF
service with the same characteristics as the
original.

Cables and connectors are subjected to
heavy heat and electrical loads in ampli-
fiers. Plastics may become brittle and con-
nections may oxidize. Cables should
remain flexible and not be crimped or
pinched under clamps or tie-downs. It’s a
good idea to gently wiggle cables while
watching the connections at each end for
looseness or bending. Connectors can be
unplugged and reseated once or twice to
clear oxide on contact surfaces. Carefully
inspect any connector that seems loose.
Be especially careful with connectors and
cables in amplifiers that have RF decks
that are in separate enclosures from those
of their power supplies. Those intercon-
nects are susceptible to both mechanical
and electrical stress and you don’t want
an energized HV cable loose on the oper-
ating desk. Check both the soldered elec-
trical integrity and the mechanical
stability of those cables and make sure
they are tightly fastened.

As with relays, switches found in am-
plifiers are either control function orien-
tated or RF routers. Adequately rated
control switches, if mechanically sound,
are usually okay. Bandswitches are the
most common RF switch—usually a ro-
tary phenolic or ceramic type. A close
visual inspection should show no pitting
or oxidation on the wiper (the part of the
switch that rotates between contacts) or
the individual contacts. Arcing or over-
heating will quickly destroy rotary
switches. Figure 3 is a photo of a heavy-
duty band switch that has suffered severe
damage from arcing. Slight oxidation is
acceptable on silver-plated switches.

Phosphor-bronze contacts can sometimes
be cleaned with a light scrub from a pink
pencil eraser, but plating can be easily
removed, so use caution with this method
and be sure to remove any eraser crumbs.
Rotary switch contacts cannot be replaced
easily although individual wafer sections
may be replaced if an exact matching part
can be obtained.

Amplifiers use all types of capacitors
and resistors. When replacing them, be
sure to use a part rated for the use to which
it will be put. Voltage and power-handling
ratings are particularly important, espe-
cially of those handling high RF currents.
An RF tank capacitor replacement should
be checked carefully for adequate RF volt-
age and current ratings, not just dc. HV
resistors are generally long and thin to
prevent arcing across their surfaces. Even
if a smaller (and cheaper) resistor has an
equivalent power rating, resist the temp-
tation to substitute it. In a pinch, a series
string of resistors of the appropriate com-
bined value can be used to replace one
HV unit. Don’t use carbon resistors for
metering circuits, use metal or carbon film
types. The carbon composition types are
too unstable.

If you are repairing or maintaining an
old amplifier and manufacturer-specific
parts are no longer available, the ham
community has many sources for RF and
HV components. Fair Radio Sales and
Surplus Sales of Nebraska are familiar
names.® Hamfests and Web sites such as
www.eham.net or www.kldwu.net/
hamtrader often have amplifier compo-
nents for sale. You might consider buy-

ing another amplifier of the same type in
non-working condition for parts use.

Tubes

The single most expensive component
in an amplifier is usually the vacuum tube
that performs the amplification. Good
maintenance of tubes starts with proper
operation of the amplifier. Follow the
manufacturer’s instructions for input drive
levels, duty cycles, tuning and output
power level. Frequently check all metered
voltages and current to be sure that the
tubes are being operated properly and giv-
ing you maximum lifetime. Penta Labs
has an excellent Web page on maintain-
ing power tubes.*

The internal mechanical structures of
tubes generally do not deal well with
mechanical shock and vibration, so be
gentle. The manufacturer may also
specify how the amplifier is to be
mounted, so read the operating manual.

Tubes generate a lot of heat, so it’s
important that whatever cooling mecha-
nism employed is kept at peak efficiency.
Airways should be clean, including be-
tween the fins on metal tubes. All seals
and chimneys should fit securely and be
kept clean. Wipe the envelope of glass
tubes clean after handling them—finger-
prints should be removed to prevent bak-
ing them into the surface.

On metal tubes that use finger-stock
contacts, be sure the contacts are clean
and make good contact all the way around
the tube. Partial contact or dirty finger
stock can cause asymmetric current and
heating inside the tube, resulting in warp-

H. WARD SILVER, NGAX

Figure 3—The band switch section on the left clearly shows the signs of destructive
arcing.
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ing of internal grids and possibly causing
harmonics or parasitics.

Plate cap connections and VHF parasitic
suppressors should be secure and show no
signs of heating. Overheated parasitic sup-
pressors may indicate that the neutraliza-
tion circuit is not adjusted properly. Inspect
socket contacts and the tube pins to be sure
all connections are secure, particularly high-
current filament connections. Removing
and inserting the tubes once or twice will
clean the socket contacts.

Adjustments to the neutralizing net-
work, which suppresses VHF oscillations
by negative feedback from the plate to
grid circuit, are rarely required except
when you are replacing a tube or after you
do major rewiring or repair of the RF
components. The manufacturer will pro-
vide instructions on making these adjust-
ments. If symptoms of VHF oscillations
occur without changing a tube, then per-
haps the tube characteristics or associated
components have changed. Parasitic os-
cillations in high-power amplifiers can be
strong enough to cause arcing damage.
Perform a visual inspection prior to re-
adjusting the neutralizing circuit.

Metering circuits rarely fail, but they
play a key part in maintenance. By keep-
ing a record of “normal” voltages and
currents, you will have a valuable set of
clues when things go wrong. This is per-
fect information for the shack notebook.
Record tuning settings, drive levels, and
tube voltages and currents on each band
and with every antenna. When things
change, you can refer back to the note-
book instead of relying on memory.

Mechanical

While the amplifier is primarily an elec-
tronic beast, it has a significant number of
mechanical parts that affect its well-being.
Thermal cycling and heat-related stresses
can result in mechanical connections loos-
ening over time or material failures.

Switch shafts, shaft couplings and
panel bearings all need to be checked for
tightness and proper alignment. All
mounting hardware needs to be tight, par-
ticularly if it supplies a grounding path.
Examine all panel-mounted components,
particularly RF connectors, and be sure
they’re attached securely. BNC and UHF
connectors that are mounted with a single
nut in a round panel hole are notorious
for loosening with repeated connect/dis-
connections.

Rubber and plastic parts are particu-
larly stressed by heat. If there are any
belts, gears or pulleys, make sure they’re
clean and that dust and lint are kept out
of their lubricant. Loose or slipping belts
should be replaced. Check O-rings, grom-
mets and sleeves to be sure they are not
brittle or cracked. If insulation sleeves or
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sheets are used, check to be sure they are
covering what they’re supposed to. Never
discard them or replace them with im-
properly sized or rated materials.

Enclosures and internal shields should
all be fastened securely with every re-
quired screw in place. Watch out for
loosely overlapping metal covers. If a
sheet metal screw has stripped out, either
drill a new hole or replace the screw with
a larger size, taking care to maintain ad-
equate clearance around and behind the
new screw. Tip the amplifier from side to
side while listening for loose hardware or
metal fragments, which should all be
retrieved.

A great time to clean the front and back
panels and get gummy finger deposits off
before they cause permanent finish dam-
age is during maintenance. If the amplifier
is missing a foot on the cabinet or an inter-
nal shock mount, replace it. A clean unit
with a complete cabinet will have a sig-
nificantly higher resale value than a dirty,
grubby one, so it’s in your interest to keep
the equipment looking its best.

Shipping

When you are traveling with an am-
plifier or shipping it, some care in pack-
ing will prevent needless damage.
Improper packing can also result in diffi-
culty in collecting on an insurance claim,
should damage occur. The original ship-
ping cartons are a good method of pro-
tecting the amplifier for storage and sale,
but they were not made to hold up to fre-
quent shipping. If you travel frequently,
it is best to get a sturdy shipping case
made for electronic equipment.’

Some amplifiers require the power
transformer to be removed before ship-
ping. Check your owner’s manual or con-
tact the manufacturer to find out. Failure
to remove it before shipping can cause
major structural damage to the amplifier’s
chassis and case.

Tubes should also be removed from
their sockets for shipment. It may not be
necessary to ship them separately if they
can be packed in the amplifier’s enclosure
with adequate plastic foam packing ma-
terial. If the manufacturer of the tube or
amplifier recommends separate shipment,
however, do it!

Cleaning and Maintenance Plan

This discussion should have given you
plenty to think about. It’s easy to defer
maintenance, but as with a vehicle, per-
formance and lifetime are improved if a
regular program is put into place. For
amateur use, there is little need for main-
tenance more frequently than once per
year. If there is a period of the year in
which you are most active, put a note on
the calendar about six weeks in advance

to “open the hood,” giving you time to
obtain and replace any components.

Consider the maintenance require-
ments of your amplifier and what its
manufacturer recommends. Sit down with
your amplifier’s manuals and make up a
checklist of what major steps and tools
are required. When maintenance time
rolls around, you’ll be prepared and be
able to perform the job in the most effi-
cient manner.

Troubleshooting

A benefit of regular maintenance will
be familiarity with your amplifier should
you ever need to repair it. Knowing what
it looks (and smells) like inside will give
you a head start on effecting a quick
repair.

The following discussion is intended
to illustrate the general flow of a trouble-
shooting effort, not be a step-by-step
guide. Figure 4 shows a moderately-high-
level troubleshooting flow chart. Before
starting on your own amplifier, review the
amplifier manual’s “Theory of Operation”
section and familiarize yourself with the
schematic. If there is a troubleshooting
procedure in the manual, follow it, of
course.

You might be surprised how many
“amplifier is dead” problems turn out to
be simply a lack of ac power. Before even
opening the cabinet of an unresponsive
amplifier, be sure that ac is really present
at the wall socket and that the fuse or cir-
cuit breaker is really closed. Assuming
that ac power is present, trace through any
internal fuses, interlocks and relays all the
way through to the transformer primary
terminals.

Hard failures in a high voltage power
supply are rarely subtle, so it’s usually
clear if there is a problem and what com-
ponents are involved. When you repair a
power supply, take the opportunity to
check all related components. If all de-
fective components are not replaced, the
failures may be repeated when the circuit
is re-energized.

Rectifiers may fail open or shorted—
test them using a DVM diode checker. An
open rectifier will result in a drop in the
HYV output of 50 percent or more but will
probably not overheat or destroy itself. A
shorted rectifier failure is usually more
dramatic and may cause additional recti-
fiers or filter capacitors to fail. If one rec-
tifier in a string has failed, it may be a
good idea to replace the entire string as
the remaining rectifiers have been sub-
jected to a higher-than-normal voltage.

High voltage filter capacitors usually
fail shorted, although they will occasion-
ally lose capacitance and show a rise in
ESR (equivalent series resistance). Check
the rectifiers and any metering compo-
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OK, but Amplifier
has Zero Output

Is Input
SWR to the
Amp OK?
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Figure 4—This moderate-level flow chart is a good way to identify amplifier problems
quickly in lieu of a misplaced or nonexistent manufacturer’s troubleshooting

procedure.

nents—they may have been damaged by
the current surge caused by a shorted fil-
ter. Power transformer failures usually
manifest themselves by insulation failures
with consequent arcing of the windings.
Either can result in the unmistakable
aroma of overheated transformer. A failed
transformer is generally not repairable.

Along with the HV plate supply, tet-
rode screen supplies occasionally fail, too.
The usual cause is the regulation circuit
that drops the voltage from the plate level.
Operating without a screen supply can be
damaging to a tube, so be sure to check
the tube carefully after repairs.

If the power supply checks out okay
and the tube’s filaments are lit, check the
resting or bias current. If it is excessive
or very low, check all bias voltages and
dc current paths to the tube, such as the
plate choke, screen supply (for tetrodes)
and grid or cathode circuits.

Having exhausted power supply and dc

problems, you will then turn to the RF
components or “RF deck.” There is a natu-
ral tendency to forge ahead and swap in a
known-good tube or tubes. Don’t! Tubes
are expensive and if the problem is else-
where, you may damage the spares. Wait
to swap tubes until you are sure that the
tube is likely to be defective.

Check the input SWR to the amplifier.
If it has changed (you did write down the
normal SWR and drive levels, didn’t
you?) then you likely have a problem in
the input circuitry or one or more tubes
have failed. Perform a visual check of the
input circuitry and the band switch, fol-
lowed by an ohmmeter check of all input
components.

If input SWR is normal and applying
drive does not result in any change in plate
current, you may have a defective tube,
tube socket, or connection between the
input circuits and the tube. Check the TR
control circuits and relay. If plate current

changes, but not as much as normal, try
adjusting the output tuning circuitry. If
this has little or no effect, the tube may
be defective or a connection between the
tube and output circuitry may have
opened. If retuning has an effect, but at
different settings than usual, the tube may
be defective or there may be a problem in
the tuning circuitry. A visual inspection
and an ohmmeter check are in order.
The key to finding the trouble with your
amplifier is to be careful and methodical,
and to avoid jumping to false conclusions
or making random tests. The manufac-
turer’s customer service department will
likely be helpful if you are considerate and
have taken careful notes detailing the
trouble symptoms and any differences from
normal operation. There may be helpful
guidelines on the manufacturer’s Web
pages or from other Internet resources.
Sometimes there is more than one prob-
lem—they work together to act like one
very strange puzzle. Just remember that
most problems are very simple and can be
isolated by careful, step-by-step tests.

Summary

Amplifiers have been part of ham ra-
dio for many years. They are simple, re-
liable pieces of equipment that respond
well to basic care and common sense.
Take the time to know your amp—inside
and out. If you take care of it, it will re-
ward you with reliable service and maxi-
mum tube lifetime.

Notes

'Chapter 9 of the current ARRL Handbook for
Radio Communications is an excellent
source of safety information. Available from
your local dealer or the ARRL Bookstore.
Order no. 1921 (softcover), no. 1948 (hard-
cover). Telephone toll-free in the US 888-
277-5289, or 860-594-0355, fax 860-594-
0303; www.arrl.org/shop/; pubsales@
arrl.org.

2Instructions for CPR can be found at: about-
the-web.com/spiritworks/web/Kaiser/
html/adult.htm.

3Two sources of HV and RF parts include Sur-
plus Sales of Nebraska (www.surplussales.
com) and Fair Radio Sales (www.fairradio.
com). Others can be found atthe ARRL Tech-
nical Information Service database (www.
arrl.org/tis/tisfind.html).

‘Penta Labs, “Tube Maintenance & Education”
(www.pentalaboratories.com/
maintenance.asp).

SPelican (www.pelican-shipping-cases.com)
and Anvil (www.anvilsite.com) make excel-
lent shipping cases suitable for carrying am-
plifiers and radio equipment.

H. Ward Silver, NOAX, was first licensed in
1972 as WNOGQP. He is an engineer, an author
and a teacher and enjoys contesting and
DXing, while furnishing help to prospective
and new hams of all ages. A frequent contribu-
tor to QST, Ward is the author of the current
QST series, “Hands-On Radio.” He can be
contacted at 22916 107th Ave SW, Vashon, WA
98070 or at n0ax@arrl.org.
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By Phil Salas, AD5X

Solid-State Those Pilot

Lamps

l ately, I’ve been really getting into
restoring old boatanchor radios,
my latest project being the resto-

ration of an older Johnson Viking Ranger

transmitter. Along with that older equip-
ment, even relatively recent pieces of ham

gear use the popular #44, #47 and #51

pilot lamps that operate at voltages of

about 6 V ac. The Johnson Ranger uses
five 6.3 V ac pilot lamps, each drawing
about 250 mA, for a total draw of about

8 W of power, with much of that going

into heat. Three of those lamps are en-

closed in difficult-to-replace areas on the

Ranger: the dial (two lamps) and the

meter (one lamp). Long-term exposure to

the approximately 1.5 W per lamp of heat
in these enclosed places was a concern
to me. [In many cases it also accounts for
the dial and meter face discolorations in
older equipment. Prolonged heat and
plastics do not mix well.—Ed.]
Recently, the prices of ultra-bright

white LEDs have dropped significantly.!
These LED lamps are actually three times
brighter than the incandescent pilot lamps
used in the Johnson Ranger. LEDs do
have a narrow viewing range, however,
so they can normally only be used when
the lamp is configured so that the LED
faces forward. In the three enclosed pilot
lamps of the Ranger, the pilot lamps do
face forward, so I thought these would
be perfect for LED replacements.

Making the LED Pilot Lamps

Most ultra-bright LEDs have normal
operating currents of about 20 mA. To
set this current properly, I put a 1 kQ
potentiometer in series with a 6.3 V ac
source and measured the current on a
multimeter. Remember that LEDs are di-
odes, so they rectify the ac voltage and
LED polarity doesn’t matter when they
are used on an ac source. (Polarity does
matter if the LED is driven from a dc
voltage source; the anode of the LED
should then go to the positive side of the
supply voltage.) Using this methodology,

"Notes appear on page 39.
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I determined that the series dropping re-
sistors necessary to provide 20 mA from a
6.3 V ac source for most ultra-bright LEDs
is as shown in Table 1. [Ohm’s Law works
just as well here. Just remember that the
voltage is ac, which is then rectified by
the LED. We are interested in the average
ac voltage and current and E,,=0.9E, .
For a current of 20 mA, R=E; /I, where
Ey=5.67 — Vgoqe and I = 0.02 A. So, for
the white LED, which requires a forward
voltage of 4 V, R = 1.67/0.02 = 83.5 Q.
Close enough!—Ed.]

Building a pilot lamp substitute is easy
if you build the LED and dropping resis-
tor directly into the associated pilot lamp
socket. In my case, the pilot lamps all
used bayonet bases. I chose to purchase
some #47 bulbs? and sacrifice them for
this purpose. If you have some used bulbs
in your junk box, so much the better.

To prepare the LED lamp base, do the
following:

® Put on safety glasses!

® Wrap the pilot lamp in a small plas-
tic sandwich bag and gently crush the
glass part with pliers.

e Using the pliers, gently squeeze and
rotate the base. This should break up the
remainder of the glass and cement in the
base. When complete, ensure that the
base is as round as possible.

e Shake out the glass, and then use a
solder sucker or wick to remove the sol-
der from the tip of the base.

e Using needle nose pliers, pull the
remaining pieces of bulb and wiring
out of the base. If necessary, use the
solder sucker or wick to clear out any
remaining solder.

The bulb retrofit circuit is shown in

Table 1

Dropping Resistors to Provide 20 mA
LED Voltage Resistor

White 4V 82 Q

Green 3V 120 Q

Amber 3V 120 Q

Blue 3V 120 Q

Red 2V 160 Q

Tired of replacing pilot lamps in your radio gear?
Use light-emitting diodes (LEDs) instead.

Figure 1. Let’s build it! In my case, I used
the 3000 mcd ultra-bright white LEDs dis-
cussed earlier with a '/2 W, 82 Q series
resistor.? A !/4+ W resistor is fine, but
RadioShack didn’t carry 82 Q resistors in
that size. Figure 2 shows two completed
LED pilot lamps, and the parts for a third
lamp.

Cut one lead of the resistor, and one
lead of the LED to /s inch. Overlap these
short leads and solder them together. The
use of a desktop “helping hand” is great

R (Current Limit Resistor)
6.3V ac
Ultra Bright LED

N

Figure 1—The LED lamp replacement
circuit.

Figure 2—The LED and its associated
current limit resistor. Some completed
LED bulb assemblies can be seen to the
rear.

Figure 3—A completed LED and its
current limiting resistor ready to be
soldered into the bulb base. Note how the
leads are positioned for soldering.



for holding these parts together while
soldering. Now bend the remaining LED
lead over and up as seen in Figure 3.

Insert the long resistor lead through
the hole in the base until the body of the
resistor bottoms out in the base. Solder
the resistor lead in place. Solder the bent-
up LED lead to the side of the lamp base.
If you’d like, you can fill the base with
epoxy or hot glue to give it some stabil-
ity. I didn’t find this necessary. Clip off
excess lead lengths and you’re done.
You’ve now decreased the current drain
by at least a factor of 10, and significantly
increased the reliability of the lamp. In
most cases, the intensity will also be no-
ticeably brighter.

The remaining two lamps used in the
Johnson Ranger mount vertically in their
holders. The light projects from the lamp
sides, through two jewel assemblies to the
front panel. The jewel assemblies happen

NEW PRODUCTS

DSP OPTION AVAILABLE
FOR THE ELECRAFT K2

¢ Elecraft has introduced another optional
accessory for their K2 transceiver kit line.
The KDSP2 brings digital signal process-
ing (DSP) technology to the K2. Up to four
programmable filter selections are available
for each mode, as well as noise reduction
and notch filtering. All parameters are ad-
justable by the operator. Also included is a
clock/calendar and backup battery, which
can replace a separate timepiece for field
operation. The module plugs into the K2’s
control board; no wires are involved in the
installation.

Price: $219. For more information, con-
tact Elecraft, PO Box 69, Aptos, CA 95001;
tel 831-662-8345; fax 831-662-0830;
sales @elecraft.com; www.elecraft.com.
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SCILUX LASER-ENGRAVED CALL
SIGN PRODUCTS

¢ Scilux is offering novelty call products
using subsurface laser engraving and LED
illumination. A laser beam split in two pen-
etrates a piece of glass and causes internal
damage at a fine point when the laser beam
recombines under computer controlled fo-
cus. This process is used to create a 3D or

to have an inside diameter of 5 mm; there-
fore the 5 mm ultra-bright LEDs will fit
tightly into these assemblies. I soldered a
1 kQ series resistor from the applicable
6.3 V ac source to one lead of each LED,
and a ground wire to the other lead of each
LED. These two jewelled LEDs were too
bright with the 82 Q resistor and the
current had to be reduced considerably.

In Conclusion...

Building LED replacement lamps for
normal incandescent pilot lamps is not
difficult.* It’s also no longer expensive,
due to the improved prices on ultra-bright
LEDs. You will probably never have to
replace a pilot lamp again after making
this conversion.

Notes

TAIl Electronics (www.allelectronics.com)
sells 5 mm 3000 mcd (ultra-bright) white
LEDs for $2 each (catalog no. LED-75).

2D image inside the glass.

A QSL card image can be permanently
etched inside a piece of 4x6x3/8 inch op-
tic crystal and is displayed using super-
bright LEDs in wood presentation bases.
Call signs are suspended inside a 60x60x80
mm optic crystal cube or inside a crystal
key chain. Lighted display bases can be left
on continuously, as the LEDs are low volt-
age with no heat build- up and have a rated
life of 100,000 hours.

For more information, contact Scilux,
Inc; tel 937-252-6000; www.scilux.com.

ACE-HF PROPAGATION PREDICTION
SOFTWARE VERSION 2

O ACE-HF has recently announced the re-
lease of version 2 of its propagation predic-
tion software. The new version features many

151243 UIC
Bants

160 € 20
cn oo

2All Electronics (www.allelectronics.com)
catalog no. LP-47.

SRadioShack catalog no. 271-1107 (www.
radioshack.com).

4Complete LED lamp assemblies are also com-
mercially available in various bulb bases
from the following sources: Ledtronics Inc,
23105 Kashiwa Ct, Torrance, CA 90505; tel
800-579-4875; www.ledtronics.com and
Lumex Inc, 290 E Helen Rd, Palatine, IL
60067; tel 847-359-2790; www.lumex.com.
Although more expensive, they are finished
lamp assemblies and ready to use.—Ed.

Phil Salas, AD5X, licensed since 1964, en-
Jjoys operating CW on the HF bands. He has
a BSEE from Virginia Tech and an MSEE
from Southern Methodist University and is
currently the Vice President of Engineering
for Celion Networks in Richardson, Texas.
Phil lives with two very understanding fam-
ily members—his wife, NSUPT, and daugh-
ter, ACSNF. He can be contacted at 1517
Creekside Dr, Richardson, TX 75081 or at
adSx@arrl.net.

new capabilities including reverse area cov-
erage, circuit group and NCDXF beacon pre-
dictions, and an all-new antenna selection
facility that contains many antenna array
models. The popular animated features of the
previous version are retained.

Price: ACE-HF Version 2 PRO, $99. Dis-
counts on upgrades from previous versions
are available. For additional information con-
tact ACE-HF, 2218 N Tuckahoe St, Arling-
ton, VA 22205; tel 703-241-2661, fax
703-241-5809; www.acehf.com; orders@
acehf.com. ACE-HF products are also avail-
able from Array Solutions, 350 Gloria Rd,
Sunnyvale, TX 75182; tel 972-203-2008; fax
972-203-8811; www.arraysolutions.com;
wx0b @arraysolutions.com.

FEEDBACK

¢ In the article “Put a Big Dish on AO-40—
“The EZ BUD” (July 2003 QST), the
microammeter shown in Figure 7, page 31,
should have its polarity reversed. Also, with
apologies to Bob Bruninga, the WB4APR
Web site (Note 2, page 32) should be
web.usna.navy.mil/~bruninga/
ao40ant.html.—Clair Cessna, K6LG

O In the July 2003 article “Radio Camp”
(pages 41-42), 1 was surprised to see that
unlicensed persons were talking to a ham
in Italy. Since we do not have third party
agreement with Italy, this is not legal.
—Brian Harrington, WD8MXR

¢ In the article on the new 60 meter band
(“60 Meters: Frequently Asked Questions,”
Aug 2003), there was a typographical error
in the list of authorized channels in the
sidebar on page 45. The list on page 44 is
correct. The channels are at 5332, 5348,
5368, 5373 and 5405 kHz.—Tnx Michael
Toia, K3MT
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By David Sumner, K122

WRC-03 from the Amateur

Perspective

he long-awaited 2003 World
I Radiocommunication Conference
(WRC-03) is now history, and for
the amateur service it was indeed historic.
Among the four dozen agenda items were
several of vital interest to radio amateurs,
including realignment of the 7-MHz band,
a complete revision of the international
Radio Regulations that apply specifically
to the amateur and amateur- satellite ser-
vices, and the introduction of a new sci-
ence service into the 70-cm band—with
appropriate safeguards for amateurs.

WRCs are conducted by the Interna-
tional Telecommunication Union, a spe-
cialized agency of the United Nations. The
telecommunications administrations of the
ITU Member States gather every few years
to amend the international Radio Regula-
tions, which have the force and effect of a
treaty. Other organizations interested in
telecommunications, including the Inter-
national Amateur Radio Union (IARU), are
invited to participate as observers and may
submit information documents, but only
administrations may make proposals and
vote.

The big news from WRC-03 is that in
5'> years—half a sunspot cycle—the
worldwide portion of the 7-MHz amateur
band will double in size, to 200 kHz! This
was achieved without losing anything in
Region 2, where amateurs will continue to
enjoy the full 300-kHz allocation. The in-
compatibility between amateurs in Region
2 and broadcasters in Regions 1 and 3 will
be cut in half, with an opportunity to re-
visit the issue at WRC-07 (but with the
gains we have already made “locked in”
for that conference). Thus, in a few short
years our 40-meter band will become much
more useful at night here in the Americas
and during both day and night elsewhere
in the world.

This marks the first time that a high-fre-
quency (HF) broadcasting allocation has
been relocated in order to meet the needs
of another service. Other matters on the

40 September 2003 Q51

The initial debates on 7-MHz realignment were held in Sub Working Group 4C1 on

Amateur Radio scores gains at its most
important worldtelecommunication
conference since 1979!

June 17 with an overflow crowd of more than 100 delegates present.

WRC-03 agenda may have had more com-
mercial significance, but none represented
a greater milestone in the decades-long his-
tory of radio conferences.

Three Years of Preparations

Preparations for WRC-03 began even
before the final gavel fell at the previous
WRC, held in Istanbul in May-June 2000'.
A WRC doesn’t just happen; technical
studies and other “homework” must be
done beforehand. Beginning in September-

"Notes appear on page 45.

TIM TOTTEN, N4GN

(L-R) IARU team members Wojciech
Nietyksza, SP5FM, Michael Owen, VK3KI,
David Sumner, K1ZZ and Robert W.
Jones, VE7RWJ. Jones served as a
consultant to the IARU. IARU President
Larry Price, W4RA, headed the IARU
observer team.

October 2000, according to a plan worked
out in Istanbul, the ITU-R Working Par-
ties charged with WRC-03 preparations
each met several times to develop draft text
for a Conference Preparatory Meeting
(CPM) Report. The TARU is a Sector
Member of ITU-R and its representatives
participated fully in this process on all of
the issues of concern to amateurs. In addi-
tion, the ARRL and other IARU member-
societies were able to place delegates on
their national delegations to these meet-
ings. The CPM was held in Geneva in
November 2002; its Report contained more
than 700 pages on technical, operational,
and regulatory/procedural matters to be
considered at WRC-03.2

Proposals Drive the WRC Process

The CPM Report is useful to the con-
ferees, but the fuel that feeds a WRC is
proposals from administrations. In recent
years, regional telecommunications orga-
nizations have played an increasingly im-
portant role as administrations set out to
develop proposals that will be supported
by their neighbors. The European Confer-
ence of Postal and Telecommunications
Administrations (CEPT) is the most so-
phisticated of these organizations. Through
a highly structured process, CEPT devel-
oped European Common Proposals (ECPs)



on every agenda item. [ARU Region 1 was
allowed to participate fully in this process,
which involved its volunteers attending
more than a dozen meetings held all over
Europe. Similarly, IARU Region 2 was able
to participate in preparations by CITEL, the
telecommunications entity of the Organi-
zation of American States, and IARU Re-
gion 3 had a similar opportunity within the
Asia-Pacific Telecommunity (APT). A pre-
paratory meeting by the African Telecom-
munications Union (ATU) held in
Libreville, Gabon, also proved to be very
important.

Conference decisions relating to Article
25 (the service rules for the amateur and
amateur-satellite services) and to an allo-
cation for satellite-borne Synthetic Aper-
ture Radars (SARs) in the 70-cm band are
described in sidebars written by Michael
Owen, VK3KI, and J. Kenneth Pulfer,
VE3PU. Michael and Ken handled these
issues as volunteers for the IARU over a
period of several years and were on hand
in Geneva to help ensure successful out-
comes. The body of this article will focus
on 7-MHz realignment, a vitally important
issue for amateurs worldwide that was
known to be one of the most difficult and
controversial issues facing WRC-03.

The Genesis of a Conundrum

The CPM Report provides a thumbnail
history of how the 7-MHz allocations to
the amateur and broadcasting services
came to be what they are today and a brief
explanation of the problems that result:

The purpose of carrying out a realign-
ment of the bands around 7 MHz is to
remedy the long-standing difficulties ex-
perienced by the amateur service and the
limitations placed on the broadcasting
service as a result of the changes made
to the frequency bands around 7 MHz at
the Atlantic City WARC in 1947.

Historically until the 1938 Cairo
Conference the band 7000-7300 kHz
was allocated exclusively to the amateur
service. Conditions in Europe and Asia
led to the reduction to 7000-7150 kHz
in ITU Regions 1 and 3. A final reduc-
tion to 7000-7100 kHz took place at
WARC-59. The Region 2 allocation re-
mained unchanged at 7000-7300 kHz
amateur exclusive.

For the amateur service the useful-
ness of the allocations around 7 MHz for
worldwide links is limited because only
100 kHz of spectrum between 7000 and
7100 kHz is common to Region 2 and
Regions 1 and 3. The 7100-7300 kHz
band is allocated exclusively to the
broadcasting service in Regions 1 and
3, and exclusively to the amateur service
in Region 2. Given the large disparity in
signal levels between the two services,
broadcasting transmissions cause inter-
ference to the sensitive receivers used in

Alan Ashman of the Australian Communi-
cations Authority chaired both Working
Group 4C and Ad-Hoc 2 of the Plenary.

In both groups he helped delegates
understand the need for compromise.

Jan Verduijn of the Radiocommunications
Agency, The Netherlands, was the CEPT
coordinator for the 7-MHz agenda item.
His determination to find a solution
satisfactory to all of his “clients” —
amateurs, broadcasters, and military —
was an important element in the
conference’s success.

the amateur service during periods of
good propagation between Regions 1
and 2. The degree of interference expe-
rienced in Region 2 varies with the time-
of-day, season, solar activity and
distance from broadcasting stations in
other regions.

The CPM Report does not recite the
more recent history of attempts to resolve
the amateur/broadcasting incompatibility.
The 1979 World Administrative Radio
Conference (WARC) tried and failed; the
fixed service was unwilling to give up the
spectrum that realignment would have re-
quired. Indeed, for about 24 hours of that
11-week conference the 40-meter amateur
band had been cut back to 100 kHz to pro-
vide a worldwide broadcasting allocation!
It took the unanimous and determined op-
position of the administrations in Region
2 and support from other parts of the world

to restore the 300-kHz amateur allocation.?
The 1992 WARC also tried, but all that
could be accomplished was a 50-kHz ex-
pansion of the broadcasting allocation (ef-
fective in 2007) and Recommendation 718
that a future conference should “consider
the possibility of aligning the allocations
to the amateur service around 7 MHz, with
due regard to the requirements of other ser-
vices.” There matters lay until WRC-00,
which agreed to place the following item
on the WRC-03 agenda: “to consider re-
alignment of the allocations to the amateur,
amateur-satellite and broadcasting services
around 7 MHz on a worldwide basis, tak-
ing into account Recommendation 718
(WARC-92).”

At the time of WRC-00 it seemed as if
the fixed service interests might finally be
willing to acknowledge that their HF re-
quirements had diminished over the years.
Satellites, fiber optic cables, and other me-
dia had reduced their dependence on HF.
At least, that’s how it looked until Septem-
ber 11, 2001. Suddenly, military and other
government agencies with responsibility
for national security—not just in the
United States but in other countries as
well—began to look at HF with new ap-
preciation. As we radio amateurs know
very well, HF covers long distances with-
out the need for infrastructure. If you’re
responsible for providing communications
“no matter what,” HF is going to be in your
tool kit. So, as we prepared for WRC-03
we found that once again it was a three-
way problem, with amateurs, broadcasters,
and the military as the principal players.

It is important to remember that spec-
trum access is a zero sum game. For you
to win, someone else has to lose. The only
exception is if a compatible sharing sce-
nario can be developed. It is also impor-
tant to bear in mind that with few
exceptions, ITU decisions are made by
consensus. Everyone must be willing to
live with the result, because no one can
force an administration to accept a result
it doesn’t like. Thus there is overwhelm-
ing pressure on conferees to compromise,
even when they are in the majority on an
issue.

The Opening Bell

WRC-03 opened on Monday morning,
June 9, with about 2,000 people present
including an experienced IARU team
headed by President Larry E. Price, W4RA.
The core IARU team included Wojciech
Nietyksza, SP5SFM, Michael Owen,
VK3KI, J. Kenneth Pulfer, VE3PU, David
Sumner, K177, and Consultant Robert W.
Jones, VE7RWIJ. Bob Jones is a familiar
face around the ITU, having just retired as
Director of the ITU Radiocom-munication
Bureau; it was enormously valuable to have
him in Geneva on our behalf. Also present
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New Regulations for the Amateur Services
By Michael Owen, VK3KI

On July 4, the 2003 World Radiocommunication Confer-
ence ended. On the following day the revised Article 25 of the
Radio Regulations, the international regulations governing the
amateur and amateur-satellite services, came into effect.
Some of the provisions of these regulations date back to
1927! What follows is a summary of changes likely to be of
greatest interest to amateurs. A more detailed paper is avail-
able at the IARU Web site, www.iaru.org/
rel030703att3.html. The paragraph numbering is provisional
and is subject to change when the new edition of the Radio
Regulations is published.

Content

The old regulations limited international amateur
radiocommunication to “plain language” and to “messages of
a technical nature relating to tests and to remarks of a per-
sonal character for which, by reason of their unimportance,
recourse to the public telecommunications service is not
justified.” This was both vague and uncertain, and certainly
reflected a time, now well past, when in most countries the
common carrier was a government monopoly. So, the old
provision was replaced by a new one as follows:

25.2 Transmissions between amateur stations of different
countries shall be limited to communications incidental to the
purposes of the amateur service, as defined in No. 1.56 and
to remarks of a personal character.

The definition of the amateur service remains unchanged.

It is assumed that the phrase in the old provision requiring
transmissions to be in “plain language” meant something
transmitted by either voice or Morse that anyone could hear
and understand. But today amateurs use many codes, and so
what is meant by the phrase “plain language” could become a
question in some countries. So, the simple phrase in the old
regulation was replaced by a new provision, as follows:

25.2A Transmissions between amateur stations of different
countries shall not be encoded for the purpose of obscuring
their meaning, except for control signals exchanged between
earth command stations and the space station in the amateur
satellite service.

“Third party Messages”

One of the most difficult areas was the old provision
dealing with so-called “third party messages.” The provision
that dated back to 1932 read as follows:

It is absolutely forbidden for amateur stations to be used
for transmitting international communications on behalf of
third parties.

That prohibition of international communication on behalf of
third parties is very wide. What is a communication on behalf
of a third party? School children speaking to an astronaut is a
communication on behalf of a third party, as is participation in
the Jamboree on the Air. The provision inhibited preparation
for disaster communication and international disaster relief
communications unless special arrangements were in place
between the two countries concerned.

The new provision reads as follows:

25.3 Amateur stations may be used for transmitting inter-
national communications on behalf of third parties only in the
case of an emergency or disaster relief. An administration
may determine the applicability of this provision to amateur
stations under its jurisdiction.

The exception to the blanket prohibition for cases of emer-
gency and disaster relief is important, and when read with the
new provision (see below) intended to encourage emergency
communication by amateur stations it may lead administra-
tions to adopt new regulations to facilitate such activities.

Also significant is the fact that bilateral agreements are no
longer required in order for international third party messages

were IARU Vice President David Wardlaw,
VK3ADW, serving on the Australian del-
egation as he has done frequently since
1979; IARU Region 2 Vice President Dario
Jurado, HP1DJ; and IARU Region 1 Vice
Chairman Tafa Diop, 6W1KI, serving as
an observer for the ATU. A number of other
amateurs were present on their national
delegations, either to represent the amateur
services under the sponsorship of their na-
tional JARU member-society or in a pro-
fessional capacity (see Table 1).

The first order of business was the elec-
tion of Dr. Veena Rawat of Canada as Con-
ference Chairman. The work was assigned
to committees according to a previously
agreed structure. Most of our critical
agenda items went to Committee 4 chaired
by Eberhard George, DL7IH. The SAR
issue went to Committee 5.

The key committees held their organi-
zational meetings on Monday afternoon
and their work was further parceled out to
Working Groups. Most of our items went
to Working Group 4C, chaired by Alan
Ashman of Australia and with about 200
participants. WG 4C in turn set up three
Sub-Working Groups, two of which were
of interest to us. SWG 4C1 chaired by Don
Messer of the United States had about 120
regular participants and was responsible
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for items relating to HF broadcasting, in-
cluding 7-MHz realignment. SWG 4C3
chaired by Keigo Komuro, JA1KAB, of the
delegation of Japan (who happens to be
Secretary of IARU Region 3) was respon-
sible for Article 25 and had about 35 regu-
lar participants.

WG 4C itself took care of Article 19,

Table 1
Radio Amateurs at WRC-03

relating to the construction of amateur call
signs, and was able to dispose of this mi-
nor item without too much difficulty. The
result is that administrations will have
greater flexibility in assigning call signs
to amateur stations, including the option
of using up to four characters in the suffix
(the last of which shall always be a letter)

In addition to those mentioned in the body of the article, the following are among the
radio amateurs who attended WRC-03 and played a role in our success.

Representing IARU member-societies

on national delegations:

Oyekunle B. Ajayi, 5SNOOBA, Nigeria

Jim Dean, VE3IQ, Canada

Arie Dogterom, PAGEZ, Netherlands

Ole Garpestad, LA2RR, Norway

Fred Johnson, ZL2AMJ, New Zealand

Keith Malcolm, VK1ZKM, Australia

Jay Oka, JA1TRC, Japan

Y. S. Park, HL1IFM, Republic of Korea

Dr Rhee Joong Guen, HL1AQQ,
Republic of Korea

Paul Rinaldo, W4RI, USA

Pedro Seidemann, YV5BPG, Venezuela

Jon Siverling, WB3ERA, USA

Colin Thomas, G3PSM, United Kingdom

Roman Tomas, RZ3AA, Russian
Federation

National delegates in a professional

capacity (partial list):

Moshe Ben-lsaac, 4X4PG, Israel

John Breen, EI7BV, Ireland (head of
delegation)

Sergiy Bunin, UR5UN, Ukraine
Eberhard George, DL7IH, Germany
(head of delegation, chairman of

Committee 4)
Pekka Lansman, OH2NCS, Finland
Trond Olsen, LA8XM, Norway
Chris Slomczynski, SP5HS, Poland
Hans Blondeel Timmerman, PA7BT,
Netherlands
Frank Williams, N4FK, United States

Special thanks to Gerald Lander, HB9AJU, for logistical support of the IARU.



to be permitted. Each administration can decide for itself what
its amateur stations will be allowed to do in this regard. Of
course, for such messages to be exchanged outside of emer-
gencies or disaster relief, the administration at each end of the
circuit must have decided to allow it.

Operator Qualifications

The old regulation that Morse was a requirement for the
operators of amateur stations below 30 MHz was replaced with
a provision giving each administration the right to decide
whether Morse is a required qualification as follows:

25.5 Administrations shall determine whether a person seek-
ing a license to operate an amateur station shall demonstrate the
ability to send and receive texts in Morse code signals.

Morse code is no longer an internationally required qualifi-
cation for an Amateur Radio license, though an administration
may still require it.

Aside from the Morse code, the only statement of operator
qualification in the old regulations was that “Administrations
shall take such measures as they judge necessary to verify the
operational and technical qualifications of any person wishing
to operate the apparatus of an amateur station.” After some
debate, this was replaced with:

25.6 Administrations shall verify the operational and techni-
cal qualifications of any person wishing to operate an amateur
station. Guidance for standards of competence may be found
in the most recent version of Recommendation ITU-R M.1544.

The reference to the Recommendation is a non-mandatory
reference. That is, an administration is not bound to follow it,
but it is expected that all administrations will take the Recom-
mendation into account when setting the qualification for an
amateur licensee.

The Recommendation, which was adopted in 2001, is quite
general and simply provides a list of topics about which a

licensee shall demonstrate a “theoretical knowledge.”
That accords with the IARU position that the Radio Regu-
lations should give some guidance as to the qualification
appropriate for an amateur license, but should not attempt
to set a syllabus, as the diversity of environments for
which a standard must be set is very great.

Emergency Communications

A new provision reads:

25.9A Administrations are encouraged to take the
necessary steps to allow amateur stations to prepare for
and meet communication needs in support of disaster
relief.

It is hoped that administrations will make regulations
that facilitate amateurs preparing for emergencies and
providing communications in emergencies and for disas-
ter relief. This was an important IARU objective. While
this capability is taken for granted in some countries, that
is not the case everywhere.

Conclusion

The Radio Regulations are the written result of the
welding together of the different views of different people
with different languages and from different cultures. It is
no doubt easy to say that some of the provisions could
be expressed more elegantly, and that some of the provi-
sions are not necessary.

The meaning of the new Article 25 is clear and the
changes accomplish all of the objectives of the IARU,
even if expressed in language different from that origi-
nally suggested. The changes and additions to Article 25
by WRC-03 should meet the needs for the future of the
amateur service.

as well as the option to use even more than
four characters temporarily for special
occasions.

SWG 4C1 was also responsible for
changes necessary to implement digital
sound broadcasting (called DRM, for the
French term “digital radio mondiale”) in
the HF bands and did not consider the
7-MHz issue until Tuesday, June 17. From
the first debate that morning it was clear
that coming to agreement would not be
easy.

From Many Proposals, Four...Then
Three...Then...?

There were at least eight different pro-
posals for the 7-MHz agenda item. The
strongest support was for the ECP, which
was backed by 31 European administra-
tions plus a couple outside of Europe. The
ECP called for 7000-7200 kHz to become
exclusively amateur worldwide, with
7200-7300 kHz to be shared between the
amateur, fixed, and mobile services in
Regions 1 and 3 and to remain exclusively
amateur in Region 2. It also called for
7300-7550 kHz to become a worldwide
broadcasting band. Implementation would
be in two stages.

There were 15 administrations in the
Americas supporting the Inter-American

Proposal (IAP) from CITEL. The IAP
called for 7000-7300 kHz to become ex-
clusively amateur worldwide, by virtue of
broadcasting in Regions 1 and 3 being
shifted upward by 200 kHz. The IAP was
thus very attractive to amateurs but had
nothing for broadcasters. Israel made a
proposal similar to the IAP but with
250 kHz worldwide for broadcasters.

Ten African administrations supported
providing 100 kHz for amateurs now with
another 100 kHz at a future WRC, and
through the ATU spokesman (Oyekunle B.
Ajayi, SNOOBA) expressed a willingness
to be flexible.

The APT had been unable to reach
agreement on a common proposal. The
various Asia-Pacific administrations of-
fered a variety of proposals ranging from
the ECP to no change. Japan and the Re-
public of Korea submitted a joint proposal
providing 100 kHz on a shared basis for
amateurs, in the year 2015.

One of the last proposals to reach
Geneva, just a few days before the open-
ing of the conference, was from the United
States. After considerable internal debate
and negotiation the U.S. proposed a modi-
fied version of the ECP, with just 50 kHz
additional for broadcasting in Region 2 and
worldwide sharing of 7200-7300 kHz by

the amateur, fixed, and mobile services.

The Arab Group, Iran, Indonesia, Aus-
tralia, and several others proposed “no
change.”

On June 18 SWG 4C1 set up a drafting
group chaired by Fred Johnson, ZL2AM]J,
who is Chairman of IARU Region 3, to try
and amalgamate as many of the proposals
as possible. Fred reported the following
day that his group had managed to whittle
the proposals down to four, although there
was not complete agreement within the
group favoring the greatest change (CEPT,
CITEL, ATU, and the U.S.). Another at-
tempt eventually resulted in SWG 4C1 be-
ing able to report to WG 4C on June 23
that the number of alternatives was down
to three. A key player in achieving this step
was CITEL coordinator Barry Isherwood
of Industry Canada. However, time was
running out. WG 4C finished without re-
solving the remaining differences and re-
ported to Committee 4 that it had been
unable to reach agreement.

On Thursday evening, June 26, the
Conference Chairman met with regional
coordinators to come to agreement on how
five difficult issues including 7 MHz would
be handled. There it was agreed that at this
conference amateurs in Regions 1 and 3
would receive 100 kHz with an opportu-
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The 70-cm SAR Story

By J. K. Pulfer, VESPU

The story of SAR begins with the United Nations Con-
ference on Environment and Development held in
Rio de Janeiro in 1992. The conference identified an urgent
need for systematic observations of forest cover. The require-
ment for a spaceborne Synthetic Aperture Radar (SAR) trans-
mitting in the UHF range between 420-470 MHz has been
justified on the basis that it is the best method to conduct
these observations.

The question of a possible SAR allocation in the amateur
70-cm band has been with us since WRC-95. It was finally
resolved at WRC-03 with a secondary allocation, subject to
constraints, from 432-438 MHz.

What is a SAR and Why Should it Operate at 432-438 MHz?

Synthetic Aperture Radar, SAR, uses a pulsed transmitter.
The radiated signal is swept over a wide bandwidth (as much
as 30 MHz) during each 50 uS pulse. The return echo is
compressed, simulating a short re-
ceived pulse that gives high-range
resolution. Using sophisticated digital
signal processing, the receiver also
combines echoes from many succes-
sive pulses. This means that radar on a
moving satellite behaves as if it had a
long antenna along the orbit trajectory,
and can therefore produce very high-
resolution images.

The depth of penetration of a SAR
signal below the surface of the Earth
changes with frequency and is on the
order of one wavelength in soil. This
means that a SAR can detect objects
that are hidden from normal satellite photographs. A proposal
for an allocation at 430 MHz for a spaceborne earth-penetrat-
ing SAR was introduced by The Netherlands at WRC-95.
Such a SAR could “see” far enough into soil to detect mois-
ture around the roots of trees in tropical forests. Before the
radar could be permitted to operate, however, the question of
interference to existing spectrum users needed to be evalu-
ated. This resulted in Resolution 712 that called for “sharing
studies.”

Ken Pulfer, VE3PU

Sharing with SAR

From the Amateur Radio point of view, there were two as-
pects to the sharing problem: one technical and one political.

The technical problems were complex, because a SAR is a
sophisticated imaging radar, but we knew how to deal with
them. The studies took place in ITU-R Study Group 7 and its
Working Party 7C beginning in 1996.

The political aspect was more difficult. The proposed SAR
allocation was justified by the perceived need to respond to
the loss of tropical forests and related global warming. It was
difficult to get any administration to publicly oppose it.

To complicate matters, almost all attendees involved in the
Study Group worked in some aspect of remote sensing, an
aspect of environmental monitoring. They were also unwilling
to oppose the proposal. The IARU and the ARRL were the
only “bad boys” in the discussions.

The IARU decided to oppose the allocation on purely tech-
nical grounds, demonstrating that a SAR could not share with
existing services without severe restrictions on the design and
operation of the radar transmitter and antenna.

For amateur CW, SSB, FM and digital receivers, it is pos-
sible to calculate and confirm the degree of interference ex-
pected from a wideband SAR signal. The initial calculations
were done by VE3PU, supported by technical assistance and
laboratory measurements performed at ARRL Headquarters.

It was shown that EME (moonbounce) and amateur satel-
lite reception between 430 and 440 MHz would be subject to
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interference any time a SAR was above the horizon (for the
SAR designs being proposed). This would amount to almost
one hour in 24 for a SAR in a polar orbit, which was consid-
ered completely unacceptable.

The US Department of Defense also showed that The
Netherlands SAR designs were incompatible with Space
Object Tracking Network radars in the band 420-450 MHz
located in North America and some other countries including
Greenland and Turkey. NASA’s Jet Propulsion Laboratory
developed more sophisticated SAR designs that used much
less transmitter power and antennas with lower sidelobe
levels, and were therefore more suitable for sharing than
earlier versions.

The studies resulted in a complete rewrite of
Recommendation ITU-R SA.1260 by defining the constraints
under which SARs must operate in order to protect
incumbent services, including the amateur and amateur-
satellite services. WRC-03 made the SAR allocation subject
to the condition that its use shall be in accordance with
revised version, Recommendation ITU-R SA.1260-1.

What Will Be the Impact of SARs on Amateurs?

The decision taken at WRC-03 allocates the band from
432-438 MHz to the Earth-exploration satellite service
(active) as a secondary allocation to be used by satellite
borne synthetic aperture radars. The secondary allocation
means that a SAR may not interfere with, and must accept
interference from, an amateur station in Region 1 and those
countries in Region 2 where amateurs have a primary alloca-
tion. In addition, it means that SAR operators must coordi-
nate with the amateur service in those countries where
amateurs also have a secondary allocation.

In addition, the allocation approved at WRC-03 will be
subject to a number of constraints, including the following:

® When taking measurements, a SAR will not be permit-
ted to operate for more than 15 percent of the time. In addi-
tion, unless it has a nuclear power source, it will have to be
off the air for extended periods to recharge its batteries.

o A SAR will not be permitted to operate within line of
sight of the NASA Space Object Tracking radars, and will not
be permitted to operate over China. This means that it will
not operate over North and Central America, Europe, and
most of Asia north of 20 degrees northern latitude.

e A SAR operating within line of sight of terrestrial sta-
tions of the amateur service in Region 1 (Europe, Africa,
Russia, Northern Asia, much of the Middle East and part of
Antarctica) and several countries in South America where
amateurs have a primary allocation from 430-440 MHz, must
not produce interference in an amateur receiver using an
omni directional antenna, which exceeds a level 6 dB below
receiver noise, for more than 1 percent of the time. To hear
the SAR, an amateur in these regions would have to point a
directional antenna towards the satellite. This threshold of
interference is based on a low-noise CW or SSB receiver.
The FM and digital receivers commonly used with repeaters
at 70 cm are much less sensitive to interference, and are
unlikely to be affected at all.

e A SAR will not be permitted to operate within line of
sight of any amateur satellite capable of receiving in the
70-cm band, unless the interfering signal produced is less
than a specified amount for more than 99% of the time. The
interference level for a satellite is set at 10 dB higher than
that for a ground station.

These constraints should result in a situation where most
of the world’s amateurs will rarely, if ever, experience inter-
ference from a SAR. Needless to say, without the involve-
ment of the IARU over a period of years, there would be
little, if any, protection of the amateur and amateur-satellite
services.



nity to revisit the issue of another 100 kHz
at the next conference. Broadcasting would
shift upward by 100 kHz in Regions 1 and
3 and would receive an additional 50 kHz
in Region 2. The implementation date,
sharing arrangements, and other details
were left to be worked out by the experts.

Friday, June 27, saw furious work be-
ing done among the concerned parties to
nail down the details. CEPT coordinator
Jan Verduijn of The Netherlands was the
focal point. Committee 4 finished on Mon-
day, June 30, without being able to take
up the subject. That evening, Alan Ashman
was tasked with chairing an Ad Hoc of the
Plenary to finish the work on 7 MHz. The
Ad Hoc met until 1:40 AM but there was
still too much divergence; administrations
were far apart on implementation dates
(dates as far out as 2033 had been sug-
gested) and a few among the “no change”
group were standing fast (although several,
including Australia, were willing to accept
the compromise).

All day Tuesday, July 1, regional and
national coordinators were busy circulating
revisions to the package in an attempt to
reach consensus. The issue came up in Ple-
nary at 11:00 PM and used an hour and 10
minutes of precious meeting time. In the end,
the Chairman guided a fragile, tentative
agreement through a very contentious meet-
ing; however, it was not clear that the Arab
Group and Iran would accept the result. Work
on footnotes to accommodate their stated
needs occupied much of Wednesday, and a
document setting out the result (with some
“square brackets” indicating incomplete
agreement) was distributed to delegates that
evening. The Plenary met until 3:30 AM
Thursday without reaching the 7-MHz item.

A few hours later the Plenary was back
in session for its final hours. At 10:17 AM
the 7-MHz item was taken up, the remain-
ing details were nailed down, and 10 min-
utes later we had an agreement! Some
countries, mostly in Region 3 and the
Arab Group, insisted on providing addi-
tional allocations in their countries for the
fixed and mobile services at 7100-7200
kHz by footnote. The footnote does not
include any countries in Region 2, where
the entire 300-kHz band remains exclu-
sively amateur, or in Europe. The imple-
mentation is in one stage, on 29 March
2009, which coincides with a planned
schedule change for broadcasters.

The WRC-07 Agenda

The ITU is in the midst of a budget cri-
sis. As aresult there was considerable pres-
sure to limit the agendas of the next two
WRCs, now scheduled for the first half of
2007 and (very tentatively) 2010.

There are two items on the WRC-07
agenda that are important to the amateur
service:

SHOZO HARA, JATAN

Three Australians caught in the act: Michael Owen, VK3KI, David Wardlaw, VK3ADW,
and Keith Malcolm, VK1ZKM, share a moment with IARU President Larry Price, W4RA,
during the IARU reception June 18. Michael handled Article 25 for the IARU team,
completing an assignment that began in 1996 when he was IARU Vice President and
served as Chairman of the IARU Future of the Amateur Service Committee. David is
the current IARU Vice President and served with Keith, who represented the Wireless
Institute of Australia, on the Australian delegation.

1.13: “taking into account [three Reso-
lutions], to review the allocations to all
services in the HF bands between 4 MHz
and 10 MHz, excluding those allocations
to services in the frequency range 7000-
7200 kHz and [the aeronautical and mari-
time service bands that are subject to
planning], taking account of the impact of
new modulation techniques, adaptive con-
trol techniques and the spectrum require-
ments for HF broadcasting;”

1.15: “to consider a secondary alloca-
tion to the amateur service in the frequency
band 135.7-137.8 kHz;”

The first of these provides an opportu-
nity for additional realignment of 7200-
7300 kHz without risking the loss of what
we have already gained at 7100-7200 kHz
(although 7200-7300 kHz in Region 2 is
by no means secure). It may also provide
an opportunity to pursue a 5-MHz alloca-
tion of some kind. However, the reference
to “the spectrum requirements of HF
broadcasting” is significant. Working Party
6E, made up mostly of broadcasters, will
be taking the lead on the technical studies
relating to this agenda item. For WRC-03
the lead Working Party on the 7-MHz
agenda item was 8A, which is “home” to
the amateur and amateur-satellite services.
So we face some significant hurdles, not
the least of which is that many broadcast-
ers did not expect 7-MHz realignment to
take place at WRC-03 and are unhappy at
having to move. On the other hand, by the
time of WRC-07 much more should be
known about the future prospects for HF
broadcasting; even the broadcasters them-
selves admit that there is a lot riding on
whether listeners are attracted to DRM.

The second item arose from a CITEL
proposal championed by Canada for WRC-

03 to provide an amateur LF secondary al-
location. The matter was not on the con-
ference agenda and several administrations
objected to taking action without the op-
portunity for technical studies, so it was
placed on the WRC-07 agenda instead.

Thanks For Your Support!

Attending dozens of preparatory meet-
ings all over the world and sending a team
of experienced volunteers and ARRL staff
to Geneva for a month is not something
that the ARRL and our sister [JARU mem-
ber-societies can afford to do as a matter
of routine. As an ARRL member, your
dues help—but dues alone are not enough.
Voluntary contributions to the ARRL Fund
for the Defense of Amateur Radio Fre-
quencies were an essential element in our
success in Geneva. If you are an ARRL
member, and especially if you also con-
tributed to the Fund, thank you! You were
an important member of Amateur Radio’s
team in Geneva.

Now for 2007!

Notes
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David Sumner, K1ZZ, is Chief Executive
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By Jean Wolfgang, WB3I0S

Jamboree on the Air 2003

A look at the FCC Rules governing JOTA, to be held this year October 18-19.

year old tradition. If you haven’t par-

ticipated in this annual October event,
you’re missing a great weekend. Offer a
Boy Scout or Girl Scout leader (Cubs and
Brownies included) the opportunity for
their troop to participate in this world-
wide scouting tradition. If you need a
little help or more information, please
visit www.arrl.org/FandES/ead/#scout.

In 2000, Les Mitchell, G3BHK, the
founder of JOTA, said, “Little did I think
when I drew up the plans and rules for the
first event in 1958 that its popularity would
increase and spread around the world.
Even more astonishing is the fact that af-
ter all this time it still holds its popularity
and now has a participation of some half a
million Scouts and Guides in over 100
countries involving some 10,000 amateur
radio stations. In fact it has become the
largest international Scout event ever.”

Each year the ARRL HQ receives
questions about third party regulations,
frequencies, control operators and how
nonhams can make contacts. Putting kids
on the radio is no different than allowing
your neighbor to make a contact. All the
FCC rules must still be observed.

Here, John Hennessee, N1KB, ARRL
Regulatory Information Specialist, inter-
prets a few regulatory points to keep in
mind.

JOTA, Jamboree on the Air, is a 46

Which countries can a US ham contact?

A licensed amateur can make contact
with any other amateur provided that the
US amateur is operating on a frequency
permitted by his or her license. There are
no “banned countries” for US amateurs.

Which countries can a nonham
contact from the US?

Any time a nonham (the “third party”)
is participating in a conversation with a
foreign country, the US must share a third
party traffic agreement with that country.
If this agreement does not exist, the com-
munication cannot take place. Readers
can find the third party country list in The
ARRL FCC Rule Book, The ARRL Oper-
ating Manual or on the ARRLWeb at
www.arrl.org/FandES/field/regula-
tions/io/recip.html. Some countries have
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Bill Wetherill, N2WG, assists an unidenti-
fied Tiger Cub during JOTA 2002. The BSA

Cape Fear Council held JOTA at a public
park in Wilmington, North Carolina.

When and Where

JOTA 2003 begins Saturday, October
18, at 0001 local time and ends on
Sunday, October 19, at 2359 local time.

Suggested Worldwide Scout
Frequencies

Band Phone cw
(meters) (MHz) (MHz)
80 3.740, 3.940 3.590
40 7.270 7.030
20 14.290 14.070*
17 18.140 18.080
15 21.360 21.140
12 24.960 24.910
10 28.390 28.190

Go to www.arrl.org/FandES/ead/
#scout for more information.

*14.070 is generally in use for PSK31.
Consider operating CW below this
frequency.

special exceptions for events like JOTA,
but the US does not.

How do stations identify when third
parties are involved?

When an international third party con-
tact is made, both the call signs, that of
the US station and the foreign station, must
be exchanged at the end of the contact
[97.115(c)]. There are two possibilities for
station identification. If the station opera-
tor holds a lower class license than the
control operator the call of the control
operator follows the call of the operator
[97.119(e)]. If the station licensee gives
permission for his or her call to be used,

that single call and frequency privileges
can be used exclusively, provided that a
control operator is present [97.119(a)].
However, a club call sign does not have
assigned frequency privileges. Unless a
control operator is present, each ham may
only use the frequencies allotted to his
license.

The published frequencies are a start-
ing point. During JOTA you will find Scout
contacts all over the band. It is important
that you listen to the frequency before you
begin calling CQ or sending a signal. Re-
member that a single group cannot own
a particular ham radio frequency. The
Worldwide Scout frequencies listed are not
specific to the USA. Consequently, a mode
that we would expect to find on a particu-
lar frequency in the US may not be on the
same frequency in another country.

Surveying the JOTA Scene

You can register your JOTA event at
www.arrl.org/FandES/ead/youthskeds/.
Some Scout troops are very small or may
want to check out JOTA before setting up
one of their own. Registering will help
them locate the closest JOTA event.

Whether this is your first JOTA or your
10th, please complete the simple survey
at www.arrl.org/FandES/ead/jotalog/
after JOTA. Completing this form will help
ARRL monitor the growth and identify the
needs of this activity. Last year we re-
ceived twice as many surveys as the year
before, representing 44 states. We did not
receive surveys from Arizona, Hawaii,
Idaho, Mississippi, Utah or Wyoming, and
so we have no way to verify that there was
JOTA activity from those states.

For some clubs, October 18-19, 2003
means big plans, lots of Scouts, radios,
antennas, modes, contacts and teaching
a merit badge. For others, JOTA means
simply getting a few Scouts together to
talk on the radio. I don’t think the num-
ber of Scouts or contacts made is an ac-
curate measure of JOTA success. Perhaps
a better gauge is the answer to a simple
question: How much curiosity has been
stirred up in the Scouts?

Jean Wolfgang, WB310S, is ARRL Educational
Programs Coordinator. She can be reached at
jwolfgang@arrl.org or 860-594-0219.05%]



By Steve Ewald, WV1X

2003 Simulated Emergency Test

What role will you play this October 4-57

a sense, the very first Basis and

n Purpose for the Amateur Radio

Service in the FCC Rules and
Regulations—97.1 (a)—provides a mis-
sion statement:

“Recognition and enhancement of the
value of the amateur service to the pub-
lic as voluntary noncommercial commu-
nications service, particularly with
respect to providing emergency commu-
nications.”

An important annual event to assist in
supporting this Basis and Purpose is com-
ing October 4 and 5, 2003. It’s the ARRL
Simulated Emergency Test (SET), and
it’s designed to test Amateur Radio emer-
gency-operating skills and procedures
and to check the readiness of emergency
equipment and antennas. If an emergency
were to occur in your vicinity, how would
you respond? What role would you play
in a communications emergency?

Additions/Corrections to
2002 SET Results
Please note the following additions and

corrections to the 2002 SET Results that
appeared in the July 2003 issue of QST.

Area Reporter Score
ARES Activity

North Carolina

Carteret Co WOEF 269
North Texas

Wichita Co W5GPO 1150
Oregon

Oregon District 3 N7ZHG 158
Sacramento Valley

Siskiyou/Modoc Co K6SOJ 157
Santa Clara Valley

Monterey Co W6FDO 262
South Texas

NW Harris Co KK5CA 190
Western Pennsylvania

Blair Co KA3EJV 221
Net Activity

North Carolina

Carteret Co WOEF 129
Oregon

UMERSO Net N7ZHG 42
Western Pennsylvania

Blair Co KA3EJV 176

Field Organization Ready to Help

The ARRL Field Organization Lead-
ers and many volunteers who are active
in public service and emergency commu-
nications are busy preparing the frame-
work for this year’s SETs. Groups, such
as the Amateur Radio Emergency Ser-
vice, the National Traffic System (NTS),
the Radio Amateur Emergency Service
(RACES), and other members of the
ARRL Field Organization like Net Man-
agers (NMs), Emergency Coordinators
(ECs), District Emergency Coordinators
(DECs) and Section Emergency Coordi-
nators (SECs) all play a leadership role.

To find out what’s going on in your
area, contact one of these officials. More
information may be obtained by logging
onto your ARRL Section’s Web page at
www.arrl.org/sections. This will lead
you to a listing of your Section Leaders
and pertinent news and links. See page

Revised 2002 SET Top Ten

In consideration of the additions/correc-
tions to the 2002 SET Results, here is a
revised Top Ten list of sections in the
2002 SET.

Section Points
ARES Activity

Michigan 4937
North Carolina 4266
Western New York 2696
Ohio 2180
North Texas 2106
Western Pennsylvania 1952
Oregon 1895
New Hampshire 1628
lllinois 1411
Mississippi 1400
Section/Local Nets

North Carolina 3279
Connecticut 1770
Michigan 1577
Western New York 1230
Ohio 749
Western Pennsylvania 835
Oregon 575
Orange 522
New Hampshire 521
Eastern New York 420

BRIAN HOULAHAN

One tornado near Monett, Missouri,
during the severe weather outbreak this
past spring.

16 of QST for a listing of all ARRL Sec-
tion Managers.

Community Involvement

The SET is a great chance to show-
case the capabilities of Amateur Radio
and to improve them when necessary. It’s
also an opportunity to work and practice
with community and public service
agency officials to learn what their com-
munication needs may be before an emer-
gency strikes.

The ARRL has national Statements
and Memoranda of Understandings with
several organizations such as American
National Red Cross, Salvation Army, the
National Weather Service, National Com-
munications System, and Association of
Public Safety Communication Offi-
cials—International. This past June, the
League also signed a Statement of
Affiliation with the Department of Home-
land Security.

Your local SET might involve the lo-
cal branch or chapter of any of these na-
tional agencies. In consideration of local
schedules of these agencies and others,
ARRL Field Organization Leaders may
wish to conduct the local or sectionwide
SET on another weekend in the Fall.
Specific SET guidelines and reporting
forms for these Field Leaders will be
forthcoming and will also be posted on

the ARRLWeb at www.arrl.org/
FandES/field/forms/.
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PROJECTS AND INFORMATION FOR THE ACTIVE AMATEUR

The Doctor is IN

From Jack, WITEC, comes this: I had always thought

that the ARRL had a policy of not allowing antenna
gain values to be published as part of advertisements pub-
lished in QST. In a full page ad on page 8 of the July 2003
issue there are free-space gain values given in dBi for each
band. Is this a change in policy I have missed, or, since they
specify gain in dBi, is that acceptable?

That advertiser was kind enough to provide the informa-

tion needed for the ARRL Lab to employ computer an-
tenna modeling techniques to verify the gain figures claimed
in that ad. This is in accordance with the ARRL’s advertise-
ment acceptance policy. Several other antenna manufacturers
have also met this requirement. For the complete text of our
Advertising Acceptance Policy (AAP) and for further infor-
mation on how it is applied in the case of antenna gain fig-
ures, please see AAP (www.arrl.org/ads/#policy) and
“Antenna Ads in ARRL Publications” (www.arrl.org/ads/
antenna). It is worthwhile to quote a portion from these: “...at
least one fundamental property must be shown if any perfor-
mance claims are made—the gain in free space at a specified
frequency. This must always be shown referenced to a free-
space isotropic antenna, meaning that gain must be shown in
dBi. If the advertiser wishes to show, in addition, the gain with
reference to a half-wave dipole in free space, he can do so by
showing both dBi and dBd...”

Of course, the advertiser is free to, and encouraged to, pro-
vide more than this basic data to enable a member to make an
intelligent decision on a purchase. Performance claims must
be verifiable by accepted modeling software or by actual mea-
surement on a certified antenna test range. That test range must
meet EIA standard RS-329, Part 1. In lieu of RS-329 certified
results, the advertiser may advertise performance figures de-
rived from specific antenna modeling programs and all adver-
tising performance claims derived from antenna modeling must
indicate that they are calculated.

ham radio-computer interfaces address the incompat-
ibility of TTL (+5 V) radio serial ports with computer serial
ports (-9 V) as a problem (see The ARRL Handbook, 1995
edition, p 22.11). I have seen several such items use the
printer parallel port (LPT1) rather than the serial port for
connections between the radio transceiver and the com-
puter. Does this circumvent the problem?

Yes, the printer port is TTL level compatible. A lot of soft-

ware for communications, however, is written around the
serial port because it gives the program more control capabil-
ity (if desired, although some serial port software doesn’t need
it). Also, it is sometimes nice to be able to use both ports at
the same time. Some contest logging software makes use of
the parallel printer port for CW keying while the serial port is
used for transceiver control.
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QHere’s a question from John, KE4QK: Most previous
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Roy Burris, N4NYJ, writes the following: My cousin

wants to have a working computer; the big problem is
that something is causing the lights in her house to flicker
too often. About 2!/ months ago, she was using her com-
puter when the house lights started to flicker more than she
had ever seen them do before. The computer and the moni-
tor both went dead and neither has worked since. Do you
have any idea how the voltage from the wall outlet to her
outlet strip could be stabilized, so her computer or monitor
would not be affected?

My primary concern would be an intermittency within

the house wiring. One of several failure modes can occur.
Should the connection to the neutral wire be compromised at
the service entrance, voltages on a 115 V ac circuit can rise to
dangerous levels, as the 230 V ac service input is intermittently
applied across two load branches on either side of the neutral,
which now may not be connected to ground and/or to the center
tap of the service transformer. In older services, a local ground
may not be present and the only ground wire is the neutral con-
nection, which is usually grounded at the service entrance. These
intermittent conditions can damage appliances such as a com-
puter, but more importantly, they can present a potentially seri-
ous shock hazard. One telltale symptom occurs when the lights
flicker—they can actually get brighter (rather than dimmer) than
their normal “on-state.” My suggestion would be to have the
house wiring checked by a licensed electrician as soon as pos-
sible. Do not, unless you are

qualified to do so, get into
the sub-panel service
entrance...those voltages
can be lethal and are always
“hot.”

A good idea would be to
purchase an electrical out-
let checker and polarity

tester, as shown in Figure 1.
These can be obtained at
most electrical or building
supply houses for a few dol-
lars. They will warn you about crossed neutral-ground connec-
tions, switched hot-grounds, open neutrals and grounds and other
local service wiring problems.

As far as protection for computer gear is concerned, try an
ac line transient suppressor, otherwise known as a “surge sup-
pressor.” It can protect the equipment from excessive “spike”
voltages on the ac line, but will do nothing for the intermittent
house wiring we spoke about. Nor will it protect against low
line voltages (so-called “brownouts”). The Doctor also needs to
caution you about using light-duty computer “surge suppres-
sors” with high current amateur transmitters. These devices are
frequently not robust enough to handle the ac current demands
of higher power amateur gear and may be built with poorly con-
structed ac outlets designed for relatively low current loads. Look

Figure 1—A simple electrical
outlet tester can identify many
local ac wiring problems.



for one that has at least a
15 A load rating.

An excellent stabiliza-
tion technique for computer
equipment (and amateur
equipment, for that matter,
if the rating is high enough)
is an Uninterruptible Power
Supply or UPS. These will
produce an ac output volt-
age of the correct (115 V¢
ac) level, regardless of in-
put line level fluctuations.
They are usually designed
as “zero-crossing” devices,
which means they switch
on at the input sine wave
polarity transition and
there’s no output voltage
turn-on “glitch” (thus the
term “uninterruptible”).
Good ones produce a sine-wave or a near sine-wave output wave-
form synchronized to the ac line frequency and they generally
have transient suppression built in. Figure 2 shows a high qual-
ity UPS. Try to stay away from those that generate a modified
square wave output and test any prospective UPS candidate for
RFT susceptibility. Some of these can be affected by RF energy
from nearby transmitters and antennas. Good luck!

WEortress

Figure 2—An Uninterruptible
Power Supply (UPS) can correct
for many line voltage level
changes, spikes, line transients
and outages. The better ones
produce a sine waveform.

aren’t made any more, but it amazes me that they seem
to have no history, either. I have searched the Web for the
following:
SN72747, Texas Instruments, 10 pin can
SN75138, Texas Instruments, 18 pin DIP
SD12386, National, 14 pin DIP

I’m hoping you can find me a source of data on these. I
have many of the 72747s and am hoping they are good for
something. Can you direct me to something, hopefully on
the Web, that I can read and copy?

I'll try to answer your question as best as I can, Ralph,

but information on older ICs is not easy to come by. I'd
guess that the 747s are TI’s equivalent of the Fairchild
WA 747, a popular dual operational amplifier. If you have a lot
of them, it might be worthwhile to put one in a test circuit and
see if it works.

The SN75138 appears to be a quad TTL data transceiver,
and you can find a data sheet at www.scanti.ru/docs/
datasheets/slls079b.pdf. I typed SN75138 into my Web search
engine and it came up with several sources.

I don’t recognize the National chip. One possibility is that
the number is a special proprietary house number. Semicon-
ductor house numbers are fairly common and are not easily
deciphered. They are often assigned to custom circuits made
for a particular customer. The Art of Electronics by Horowitz
and Hill, has a useful guide on deciphering part numbers. Look
at Appendix J of the first edition and good luck!

QRalph, W6DYV, poses the following: I know a lot of chips

A note from Bill Turini, KA4GAYV, asks: How impor-

tant is the impedance match between your radio and
your headphones? I know that, with RF, impedance is very
important for power transfer, but is a direct impedance
match necessary for headphones? I noticed that when I use
headphones of higher than 8 Q impedance the only notice-
able change is in volume. Can other changes occur, such as

distortion, sensitivity and damage to the audio output cir-
cuitry?

In conventional amateur equipment headphone, imped-

ance matching is not normally of concern. There’s enough
audio output power available to drive any reasonable load im-
pedance at ample volume levels and, as long as the level doesn’t
approach clipping, distortion won’t be a problem. Most equip-
ment includes a current limiting resistor in series with the head-
phone jack to preclude damage to both the audio output
circuitry of the equipment and the attached output device.

Headphone impedance is important, however, if the output

device can’t source very much audio output current like an RF
field strength meter, a grid-dip oscillator or a crystal set. In that
situation, the higher the impedance the better, as you’d want to
minimize the current drawn by the headphones. So-called “high-
sensitivity” headphones with impedances in the range of 2000
to 10,000 € are typically used with the devices mentioned. They
are called high-sensitivity because they require very little cur-
rent to produce a given audio sound pressure level in dB. Recall
that P=I’R (W), so the higher the R or Z, the greater the output
power for a given current. Headphones in the low to mid imped-
ance range (8 to 600 Q) are commonly available for use with
modern day amateur equipment, although high impedance head-
phones can be used, too. Notice that I said “modern day” equip-
ment. Amateurs of the teens and early 1920s used crystal
detectors and battery power for their receivers, and their head-
phones (Baldwin, Brandes and Trimm were some of those early
manufacturers) had to be of the “high-sensitivity” and high im-
pedance type. A pair of high impedance, high sensitivity head-
phones is shown in Figure 3.

Figure 3—An older pair of high impedance headphones
(Baldwin). These are also known as “high-sensitivity” types.

There is another factor to be considered when using head-
phones. The impedance level is generally indicative of the fre-
quency response of the headphones. Generally, low impedance
headphones have a wide, “high-fidelity” type response whereas
high impedance headphones tend to have a communications type,
narrow response. That may be something to consider, especially
if you’re using them for CW, as the narrow response would be
better suited to noise cancellation. Also, remember that a low
impedance output circuit, as found on most modern amateur gear,
will support both low and high impedance headphones, but the
converse is not true. A high impedance output circuit will not
be capable of driving low impedance headphones. As you can
see (or hear), there’s more to headphones than meets the ear!

Do you have a question or a problem? Ask the Doctor! Send
your questions (no telephone calls, please) to: “The Doctor,”
ARRL, 225 Main St, Newington, CT 06111; doctor@arrl.org;
www.arrl.org/tis/. Add your comments: “The Doctor is
On-line” at www.arrl.org/members-only/qst/doctor/.
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By Bob Kopski, K3NHI

An Easier Way to Build PC
Board Enclosures

Can't find a chassis or cabinet for your latest project? K3NHI shows
you how to build effective and attractive enclosures...easily,

inexpensively and quickly.

circuit (PC) board stock as raw material from which to

build custom electronic enclosures. It is readily avail-
able, not too expensive and fairly easy to work. Popular base
materials include phenolic or the stronger G-10 glass epoxy
material. This approach is especially popular for RF circuit
enclosures where a leak-free enclosure is desired. One classic
example is the step attenuator project in some earlier editions
of The ARRL Handbook (1992 edition, p 25-38).

As easy as it is to do, there are some aspects of working PC
material that can be challenging. For example, while the ma-
terial can be cut with a stationary sheet metal sheer, few of
us have access to one. A hacksaw or coping saw can do the
job, but it’s more difficult to get a quality edge cut straight.
Also, uniformly cut pieces of identical size, such as desired
for box sides and partitions, require considerable measuring
and cutting care. I decided there had to be a way to ease these
tasks, and I set about to find one.

Homebrewers often use single and double-sided printed

Simple Wood Fixtures and Other Tools

After some thought and trial and error, it seemed clear that
only a few very simple tools were needed to do a really good
job. Figure 1 shows it all. The items needed include two simple
wooden fixtures, some straight edge metal pieces and a hobby
knife. Not shown is some sandpaper for final touches on the
cut edges.

The first wood fixture needed is a “cutting jig.” Mine is
simply a piece of white pine about 4'/2 inches wide and 1 foot
long. The exact dimensions are not critical but the wood should
be warp free. I glued an equal length of '/sx%/4 inch pine trim
material along one edge, forming a full length “dog.” This
becomes a simple resting edge during material cutting and it
must be a straight piece. The fixture itself can be seen in
Figure 2 and the technique for scoring the work is shown in
Figure 3.

I call the second fixture the “break tool.” Mine consists of
two pieces of 1x2x12 inch maple stock separated but fixed to
each other at the ends by '/i6 inch thick double-sided foam
tape. My break tool began life in the local hardware store as a
1x2x24 inch piece of quality maple, which I selected for
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Figure 1—These are some of the simple fixture parts needed to
build functional, good looking enclosures from printed-circuit
material. A few dollars’ worth of wood and metal are all that are
needed.

Figure 2—Ready to score a /s inch wide printed circuit strip.
Here a metal scale gauges the width; the simple cutting jig
assures accurate, uniform dimensions piece to piece.
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Figure 3—Keep everything snugly in place and against fixture
dog, keep fingertips in back of the gauge edge, then score the
material several times on both sides with a hobby knife.

straightness and then cut in half. It cost less than $2 and can
be seen in Figure 4.

It’s important to use a hard wood for the break tool (not
pine). While I chose maple, I think birch or oak would do the
job just as well. It’s also important when taping the pieces
together to make sure they are exactly even along the long
edges. Choose a good quality double-stick foam tape similar
to the 3-M brand—easy to get in most hardware and variety
stores. One-sixteenth thick tape is just the right size to work
/16 inch PC board material.

Cutting Gauges

Begin your project by knowing what it is you want to as-
semble and the dimensions of the PC board pieces needed to
do it. It helps to have a dimensioned sketch. It’s also best to
choose dimensions that equal readily available metal straight
edges like those shown.

Examples of the latter include metal drafting scales, which
are readily available in a variety of widths and lengths. An even
larger variety of metal straight edge material can be found in
hobby and craft stores. These stores usually have a “Metal
Center” display stand holding many different brass sheet strips
and rectangular sections. If the exact width you seek is not avail-
able, simply “parallel” narrower pieces and “build up” to the
desired dimension. For example, a !/s inch square tube and a '/»
inch wide flat strip “add up” to a width of %/s inch. These chosen
strips become “cutting gauges”; this will become clearer later.

Cutting and Tools

I have used a variety of hobby knives for this task, although
I tend to favor the huskier types like the one shown in Figures
2 and 3. Whatever your choice, be sure to have some spare
blades on hand. “Box cutters” with snap-off blades may be a
good choice too, although I’ve not tried these.

Now the fun part begins. Since most enclosures have all
sides and may have internal partitions that require the same
width material, it makes sense to cut lengths of this particular
width first. Simply place the PC board material on the cutting
jig snugly against the dog, lay the selected metal gauge on top
of the work and against the dog, and draw the knife along the
gauge edge scoring the board material several times. Flip the
work over, and do the same thing on the other side.

It’s important to cut completely through the copper, and to
have at least some scoring of the base material on both sides of
the PC board. Some extra slices are recommended for material
like G-10, since this is a bit tougher to work with. Notice that
using the width gauge ensures that the score marks on both sides

Figure 4—Scored piece of printed-circuit board material held in
/16 inch break fixture slot. Phenolic based board snaps right off
with a little push; G-10 type material requires some back and
forth “push-pull” motion.

of the work are located exactly opposite each other.

Now insert the scored board material in the break tool. It
should slide in snugly between the two wood pieces. Locate
the score marks exactly at the edges of the wood rails, and
snug the whole works in a bench vise as shown in Figure 4.

At this point all you need do is push on the material outside
the wood rails and snap—off comes the exposed piece of board.
Depending on the size of the work, you may want to use a spare
piece of wood as a “push piece” to get uniform pressure along
the work edge. Also, that “snap” is actually the case for phe-
nolic based PC material. Tough stuff like G-10 will break less
dramatically and usually needs some “back and forth” push and
pull on the exposed piece. Both materials will come apart with
nice straight edges with only a little sanding needed to de-burr
and smooth the final edges. I prefer to use a sanding block—
sandpaper tacked to a wood block—to get the best edges. This
method allows repeatable, accurate widths to be cut and requires
only a little care in the overall task to achieve.

Cutting the resulting PC strips to length is done in much
the same way. Place the just-cut strips in end-to-dog fashion,
lay in place a gauge of width equal to the desired finished
piece length and score both sides of the work as described
above. Depending on the exact dimensions of all involved, it
may be helpful to use a small drafting triangle to ensure
squareness. Just place one edge of the triangle against the dog,
nest the PC strip against both the dog and the other triangle
edge, and then place the gauge. Here again, similarly cut PC
pieces come out uniformly dimensioned—very nice when it
comes to accurate, good looking final box assembly. The en-
closure top and bottoms are
handled the same way.

While obvious, I want to
include this advisory any-
way: Hold everything snugly
while doing the scoring—no
slipping allowed. Be abso-
lutely sure your fingertips
do not overhang the gauge
edge! (Guess how I found out
that this is a good idea?)

Figure 5 shows an addi-
tional trick for achieving
accurate box assembly. Using
the cutting jig and an addi-
tional small, squarely cut
wood block, place the enclo-
sure base plate against the dog

N5+

Figure 5—Use one hand to
hold the printed circuit board
pieces and small wood block in
the cutting jig. Two '/s inch
lengths of solder are
strategically placed at the
board intersection. Use the
other hand to bring an iron in
and tack the pieces together.
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Figure 6—Two examples of simple printed circuit board
structures made as described herein. The temporarily
uncovered box is a 50 Q power splitter. The “U” shaped
assembly is a component test jig.

and put the small block on top also against the dog. Place a PC
board sidepiece on the previously marked board material base
against both the dog and the block. Adjust all for proper relative
position and hold firmly. Using tweezers or similar, drop some
precut '/4 inch lengths of solder right at the interface edge of the
PC board pieces. Now bring to bear a suitable iron to spot sol-
der or “tack” the pieces. (Yes, it requires only two hands!) When
this cools, the work can be separated from the wood tooling and
the corner soldering completed. [It should be easy to “drag” a
bead of solder (while feeding solder) along the joint with the
soldering iron tip when the work temperature is proper. Allow a
sufficient, but not excessive, time for heating. It’s a good idea to
use flux remover to clean the joint after soldering. As with any-

NEW PRODUCTS

I-MATE MICROPHONE INTERFACE FOR ICOM
TRANSCEIVERS

¢ Designed for operators who
work contests, chase DX or
frequently have the need to
transmit prerecorded
messages, [-MATE has 4
been released for the g
IC-756PROII  and §f
IC-746PRO transceiv-
ers. The I-MATE ac-
commodates  both
ICOM and Heil micro-
phones and has a jack for
inserting digital audio into the MIC input of the transceivers.

I-MATE is designed and manufactured by Gerry Smith,
W6TER, and Jim Van Putten, W8QT, of The Better RF Com-
pany. I-MATE is priced at $74.95 plus $5 s/h ($10 foreign).
For more information, see www.betterRF.com or contact
woéter @betterRF.com.

CUTTING EDGE ENTERPRISES GEARHARNESS

¢ Cutting Edge Enterprises has recently added the PowerPort
GearHarness to its line of radio packs, pouches and travel cases.
The GearHarness is constructed of medium weight, lightly
padded nylon, and features a mesh backing that allows air to
circulate between your body and the harness.

There are three main pockets. Two are designed to fit
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thing else, “practice makes perfect” and the technique is easily
learned. The editor has built many enclosures this way and can
say that it works well!—Ed.]

While these procedures may seem intrinsically simple, in-
tuitive and inexpensive, you’ll get better results with a little
practice. I suggest trying this on some PC scraps before you
undertake a “real” project. Of course, all the normal adviso-
ries and precautions apply. For example, I like to drill any
holes in the pieces before assembling them. Also, shiny and
clean copper solders a whole lot better than any other kind.
Similarly, a clean and tinned, proper temperature, adequate
mass soldering tip makes the solder seams look truly profes-
sional. Two examples of finished enclosures can be seen in
Figure 6. Happy box building!

All photos were taken by the author.

Bob Kopski, K3NHI, has been licensed since 1959. Having a
strong interest in aeromodeling and electronics, he has
homebrewed extensively in the radio control field and flies
R/C aircraft routinely on 6 meters. He has also operated both
fixed and mobile on that band. Bob writes at length on the
R/C modeling field for a model aviation magazine and his mod-
eling and R/C interests date back to the early 1950s with a
specialty in electrically powered R/C models. He has published
many articles covering model aircraft design and electronics.
Bob is the author of “An Advanced VHF Wattmeter,” which
appeared in the May/June 2002 issue of QEX. He’s a retired
senior design engineer and has BSEE and BSEP degrees from
Lehigh University. You can reach him at 25 W End Dr,
Lancaster, PA 19446.

handheld-sized radios or GPS devices, and a larger
horizontal pocket sports a hook and loop rain flap
that offers added protection for sensitive elec-
tronic gear, such as digital cameras or PDAs.
Two additional narrow vertical pockets are
intended for holding pens, spare [errorig
antennas or even glow '
sticks for night work.

Price: $36.95 plus
shipping and handling.
For further details, visit
www.powerportstore.com
or contact Cutting Edge Enterprises, 130 Anacapa Cir, San
Luis Obispo, CA 93405; tel/fax 800-206-0115; orders@
powerportstore.com.

3-DIMENSIONAL FOLDED LOOP ANTENNAS FROM
NANTENNA

¢ Designed to enhance the perfor-
mance of handheld 2 meter radios,
the 3-DFL is a full one-wavelength
loop folded in three dimensions.
This ground-independent, verti-
cally polarized antenna is omnidi-
rectional and covers the entire
2 meter band. At 9x9x17 inches,
this antenna is designed with port-
ability in mind.

Price: $39.95. Contact Nantenna
LLC, PO Box 141, 3313 W Cherry
Ln, Meridian, ID 83642: tel 208-
898-3410; www.nantenna.com.




HANDS-ON RADIO

Experiment #8—The Linear Regulator

Voltage regulators provide stable power for sensitive elec-
tronic circuits. In our final power supply experiment, we com-
bine our experience with transistor amplifiers, op-amps and
Zener diodes into a linear voltage regulator.

Terms to Learn

® Linear—a circuit in which the current and voltage can take
on any value within a continuous range

® Regulate—to control a voltage or current such that it matches
an established level

e Setpoint—the desired level at which the regulator output is
to be maintained

® Pass transistor—the transistor in a regulator circuit through
which current flows to the output circuit

The Linear Regulator

Figure 1A shows the block diagram of a pass-type voltage
regulator. The control element is the decision-maker. It com-
pares the output with its setpoint and varies the control signal
to the pass element so that the output matches the setpoint. A
simple example is squirting water from a hose with your thumb.
The setpoint is where your eyes tell you the water is supposed
to go. Your thumb is the pass element and your brain is the
control element, constantly monitoring where your eyes say
the water is actually going.

The control element in a linear regulator is a high-gain
amplifier with one input connected to the setpoint and the other
to the output. Any imbalance results in a strong response at
the amplifier’s output that causes the pass element to restore
the output to the expected value. In our experiment, the con-
trol element will be an op-amp with the setpoint provided by a
Zener diode. Figure 1B shows the complete circuit.

We can break this circuit down into three familiar parts—a
Zener diode reference, an amplifier and an op-amp. The Zener
diode that supplies the setpoint is the same one that we used
in experiment #6 with an extra 0.1 UF capacitor to filter high-
frequency noise. The pass transistor circuit is just an emitter-
follower (EF) amplifier (Experiment #2) turned on its side!

The EF’s input is the control signal and its output is the load
current. It is the job of the op-amp to supply enough base cur-
rent (I,) to the pass transistor so that its emitter current (I,)
can drive the load to the desired voltage, balancing the output
and setpoint voltages at its inputs.

Testing the Linear Regulator

e The object is to design a fixed-voltage regulator that sup-
plies 10 mA to a 470 Q load at 5.1 V dc.

e Using Experiment #6’s Zener (1N4733A) circuit and assum-
ing that the load current going into the op-amp is very small,
we can use the same 330 Q resistor for R, to supply current
to D,, which then supplies a 5.1 V dc setpoint.

e How much base current is needed for the transistor to drive
the load?

I.=1, (B+1),so I, =1,/ (B+1) [Eq 1]

The 2N4401 transistor’s data sheet shows that its minimum
dc current gain (B or hgg) is 80 for an emitter current of 10 mA.
That means I, must be 125 pA or more to drive the transistor
hard enough to allow I to reach 10 mA. This is well within the
op-amp’s capability.

e Take particular care to connect the op-amp’s inverting (—)
and noninverting (+) terminals correctly.

e Supply 12 V dc to the regulator’s input—the Zener diode
and output voltages should be almost identical and close to
5.1 V dc. The output of the op-amp should be about 0.7 V
greater than the load voltage. How much power is the tran-
sistor dissipating?

P=I,%x(Vyy— Vieae) and I, =V, .,/ 470 Q

e Vary the input voltage up and down by 3 V. What is the effect
on load voltage? How low can the input go before the out-
put voltage drops?

Variable Regulators

In many cases a variable output voltage is needed. Figure 2
shows two types of variable regulators that use a single

Pass Element
2N4401

L~
Input(

) Pass
I Element

Rz

Control Signal Setpoint |

|

. Control |
Setpoint i Output i Dz
L——

Load
(A)
|
r77

Control
Element

2N4401

741
Operational C
Amplifier B F

(B) iLoad

Figure 1—A: The block diagram for a pass regulator. B: The pass regulator implemented with actual components.

H. Ward Silver, NOAX 4 22916 107th Ave SW, Vashon, WA 98070 0 nOax@arrl.org
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Vioap > Vz Vioap < Vz
741
+ 1
v | Ra [37 2
—VW—e
0.1 uF Rg §Load 0.1 uF Rg §Load
r77 r77
(A Ry= Rg= 4.7kQ (B)

Figure 2—A: The voltage divider of R, and R, causes the
op-amp to drive the pass transistor so that the load
voltage is higher than the Zener voltage, V,. B: Performing
the same trick for load voltages lower than V,.

reference Zener diode. The 0.1 UF capacitors remove high-
frequency noise from the control voltages.

To regulate at load voltages greater than that of the Zener
diode, a resistive voltage divider reduces the load voltage so
that a fraction of the actual load voltage is supplied to the
op-amp’s inverting (—) terminal in Figure 2A.

V—=V,.a Rz /7[Ry +Rg])
In order to balance its input voltages, the op-amp must drive

the transistor until the load voltage is greater than the setpoint
by the inverse of this fraction.

Vieaa = V7 (IR + Rg] / Rp) [Eq 2]

To obtain load voltages less than the Zener’s voltage, use
the circuit of Figure 2B. The voltage divider to reduces the
Zener voltage, causing the setpoint to be reduced.

Vload = VZ (RB / [RA + RB]) [Eq 3]

Testing a Variable Regulator

® Add two 4.7 kQ resistors for R, and Ry as shown in Figure
2A. The output voltage should change to nearly 10.2 V dc
and the op-amp’s output to around 10.9 V dc.

® Move the 4.7 kQ resistors to divide the Zener voltage as in
Figure 2B. Now the output voltage should be about 2.5 V
dc and the op-amp’s output about 3.2 V dc.

e Create an adjustable output regulator by replacing the two
4.7 kQ resistors with a 10 kQ potentiometer. Keep the
0.1 uF capacitor at the midpoint of the divider.

The Three-Terminal Regulator

There are many integrated regulators available for fixed and
variable positive and negative voltages. These generally have
three terminals—input, output and ground—thus creating the
generic term “three-terminal regulator.”

The most popular IC regulator family is the 78xx, where
“xx” denotes the output voltage. A type 7805 delivers 5 V dc
output, a 7812 supplies 12 V dc, and so on. The 79xx regula-
tor series regulates negative voltages. The 78Lxx and 79Lxx
are low-power regulators. There are also numerous adjustable
integrated regulators, such as the LM317 shown in Figure 3.
One of the earliest IC regulators was the Fairchild uA723; it’s
still in use. It’s possible to regulate up to 10 A with an IC
regulator (the TO-3 type LM396).

These packages have numerous useful features. The volt-
age drop from input to output can be up to 40 V dc. They can
sense when they’re getting too hot and shut themselves down.
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Figure 3—The LM317 adjustable three-terminal regulator is
very versatile and rugged. The capacitors are required to
ensure that the regulator’s internal amplifiers remain stable
under all conditions. The 240 Q resistor limits the current
through the 5 kQ potentiometer. This regulator has an
adjustable output from 1.2 V to a maximum that is about 3V
lower than the input voltage.

They’re protected against short circuits. They have excellent
regulation. You can see why they’re so popular!

Two caveats, however. The regulators use high-gain ampli-
fiers. These amplifiers can oscillate under some conditions and
input and output capacitors are sometimes required, as shown
in Figure 3. If overloaded, the regulators will temporarily shut
themselves off until they cool, then turn back on. If the over-
load is persistent, this cycle can repeat as fast as tens of times
per second. On a ’scope this appears as high-frequency “noise”
from oscillation or a repeating “hiccup” as the chip switches
between overheating and shutdown.

Try a 7805 or LM317 and learn how to use these valuable
parts. Keep the current to 500 mA or less to avoid overheating
the prototype board terminals.

Suggested Reading

Chapter 11 of The ARRL Handbook has a substantial dis-
cussion of power supply regulation. The Art of Electronics, by
Horowitz and Hill, really shines, with page after page of Chap-
ter 6 devoted to regulators and an excellent discussion of the
723 regulator IC.

Shopping List

e 2N4401 NPN transistor (RadioShack 276-2058)

© 470 Q,2-4.7kQ, 1 kQ, 2.2 kQ, '/4+ W resistors

¢ 10 kQ potentiometer

®2—0.1 uF, 50 V ceramic capacitors and a 1 uF, 35 V tanta-
lum capacitor

e 741 op-amp (RadioShack 276-007)

e .M317 adjustable regulator (RadioShack 276-1778)

Next Month

Let’s get back to basics next month with an experiment that
shows how to design driver circuits for heavy loads.

This month brings a generous contribution from Steve Alpert,
WI1GGN. He constructed a spreadsheet that performs all the nec-
essary calculations for the common emitter amplifier in our first
experiment. It also includes a nifty lookup table for standard
resistor values. It’s available on the Hands-On Radio Web site:
www.arrl.org/tis/info/html/hands-on-radio/.



3y Steve Ford, WBSIMY
ST Editor

The Maldol HVU-8 is an unusual creature. It looks like a
ertical ground-plane antenna, especially with its complement
f radial elements at the base. The inductively loaded “radi-
1s” and “radiators” share a common feed line. Thanks to the
lement design and configuration, the result is an antenna that
oasts the ability to operate on 80, 40, 20, 15, 10, 6 and 2
neters, as well as 70 cm, without taking up a great deal of real
state. The HVU-8 is about 9 feet tall and its width from tip to
ip of the longest radiators is approximately 5 feet. It is rated
t 150 W continuous power.

The challenge with a limited-space antenna of this type is to
ncorporate multiband operation without grossly sacrificing ef-
iciency. The HVU-8 attempts to wring as much efficiency as it
an from its design by making the 2:1 SWR bandwidths quite
arrow. On 80 through 6 meters, the specified bandwidths are:

3.5 MHz + 11 kHz

7 MHz + 25 kHz
14 MHz + 26 kHz
21 MHz + 67 kHz
28 MHz + 130 kHz
50 MHz + 660 kHz

On 80 and 40 meters, the HVU-8 covers only 3.5 to 3.575
nd 7 to 7.10 MHz, respectively. If you plan to use the
{VU-8 on these bands, plan to operate CW or digital.

Although the HVU-8 is advertised as a “base-station” an-
enna, you can also use it in temporary applications. For this
eview, [ set up an HVU-8 in a portable tripod mount.

nstallation and Tuning

You begin the installation by clamping a short support pipe
o the mast. The main body of the HVU-8 fits into this support
ipe and is held in place with several screws. Next, you screw
n the various elements to either the top or bottom of the main
ody as instructed. I’d strongly recommend eye protection dur-
ng installation. Total assembly time in my test was 15 minutes.

I approached the tuning phase with some trepidation. The
1VU-8 instructions warn you to be patient, which is like a
loctor telling you, “This may sting a little.” I used an antenna
nalyzer to tune the HVU-8 and that turned out to be a wise
lecision. The analyzer allowed me to easily sweep through
he bands and determine where the antenna was resonant. If
ou don’t own an antenna analyzer, buy one, pester your club
nto buying one or chip in with some ham friends and pur-
hase one to share. You don’t need an analyzer to tune the
1VU-8, but it makes the process much easier.

When I did my first sweep through the bands, I was sur-
rised to find that the HVU-8 was resonant either within the
ands, or just outside. With the help of analyzer, it took about
0 minutes to tweak the antenna. This involved loosening
\llen-head screws that held the radial and radiator whips in
lace, moving the whips ever so slightly and then tightening
he nuts once again. Part of the time was also consumed by
:aving to climb a stepladder to reach the upper elements, move
he ladder, take measurements, replace the ladder and so on.

SHORT TAKES
Maldol HVU-8 Base-Station Antenna

The Maldol HVU-8 in a temporary test installation.

This could be a serious hassle if you install the HVU-8 on
pitched roof.

How Well Did It Work?

A number of contacts revealed that the HVU-8 performe:
essentially like a mobile antenna. As you’d expect, perfor
mance was mediocre on 80 and 40 meters and improved as
moved to higher bands. On 15 through 6 meters, it was com
parable to a low wire dipole. Two meter and 70-cm perfor
mance seemed to be similar to a ground plane or J-pole.

The strength of the HVU-8 is that it offers multiband capa
bility to hams with very little room to erect antennas. The weak
nesses are its limited bandwidths and difficult tuning, but that’
the trade-off for preserving as much efficiency as possible.

Manufacturer: Hokushin Industry Company, Chiba City
Japan. Distributed in the US by NCG Companies, 1275 Nortl
Grove St, Anaheim, CA 92806, tel 714-630-4541. Availabl
from various Amateur Radio dealers. Suggested list price
$349.95. M5+

Steve Ford, WB8IMY @ QST Editor € sford@arrl.org



HINTS & KINKS

KENWOOD TS-850 AUTOMATIC ANTENNA TUNER
MODIFICATION

¢ T am one of many proud owners of a Kenwood TS-850SAT.
I really believe that, for the money, it’s one of the best rigs
available for either casual or contest use. I also use a multi-
band “non-resonant” antenna: a 550-foot horizontal loop fed
by 450-Q ladder line with a remote balun at its lower end,
then a short length of low-loss coax. The antenna works nicely
on all bands, but it requires an antenna tuner. The TS-850SAT
has an internal antenna tuner that is fast and has memories
that enable it to quickly retune itself when the operator changes
bands. Unfortunately, as designed, the internal antenna tuner
is completely bypassed when the rig is in receiving mode. For
me, this was enough of a drawback for me to purchase an ex-
ternal, manually operated antenna tuner, which would be in-
line for both transmit and receive. Anyone who has ever used
a “hunk of wire” (non-resonant) antenna on a receiver knows
that receiver performance is enhanced noticeably when a tuner
is inserted to match the antenna. Sensitivity is increased, and
front-end selectivity is improved with a tuner.

The external tuner served me well, but I soon grew tired of
retuning when moving quickly up and down the bands during
contests—particularly on the lower HF bands. If only the TS-
850’s internal autotuner worked on receive! After all, many of
the newer rigs boast this seemingly simple feature.

Calls to Kenwood and Internet research unearthed no docu-
mented modifications for the TS-850’s internal tuner. But one
evening, while thumbing through my QST collection, I came
upon an entry in the July 1994 “Hints and Kinks” column writ-
ten by Dave DeCoons, KE2SL, which told how to perform a
similar modification on the TS-850’s little brother, the TS-450.
Surely, given the basic design similarities between the 450 and
the *850, this modification must be adaptable to my TS-850.
After e-mail conversations with Clif Holland, KE2SL, of AVVid
and Randy Starace of KK7TV Communications, and after care-
ful examination of the TS-850’s schematic and circuit boards, I
came up with a relatively simple modification that puts the in-
ternal tuner in line during both transmit and receive.

As designed by Kenwood, the internal automatic antenna tuner
sits between the output of the Filter Unit (at the transmitter out-
put) and the input of the antenna relay. The input to the *850
receiver is cabled directly to the antenna relay. There is no path
from the antenna jack through the tuner and into the receiver.

The goal of this modification is to reposition the antenna tuner
in the circuitry so that it is in-line while both transmitting and
receiving. This feat is accomplished by placing the tuner be-
tween the antenna jack (the SO-239 on the back of the rig) and
the antenna relay. Once you move the tuner from its original
position, the connection from the output of the filter unit to the
input of the antenna relay must be reestablished by replacing
the jumper that makes this connection in the absence of the tuner.

A few cautions: First, do not perform this modification if
you intend to work cross-band split with the antenna tuner in-
line. The antenna is tuned based on transmit frequency. Work-
ing cross-band, the antenna would not be correctly tuned on
the receive frequency. Second, use a low-wattage soldering
iron and exercise great care around sensitive components.
Third, find or obtain the short coaxial jumper that is installed

in the absence of the internal tuner. Once you reposition the
tuner, you cannot transmit without that jumper in place, even
if you choose to bypass the tuner via the button on the front
panel! If you do not have this jumper, you can probably get it
from Kenwood. The part number is E31-2088-05.

To perform this modification, first disconnect all power and
other cables from the rig. Next, remove the top cover and lo-
cate the Filter Unit. There is a shield over the filter board.
Remove the shield and set it aside with its screws.

Remove AT-1 and AT-2 cables from connectors CN2 and
CNS respectively. Do not unplug the cables from where they
connect inside the tuner. Carefully label each so that they are
connected properly in the steps below.

Replace the coaxial-cable jumper between CN2 and CNS5.
(This is the jumper that is installed in the absence of the auto-
matic tuner, mentioned above. It jumpers the output of the Filter
Unit to the input of the antenna-relay circuit.)

Unsolder jumper W3 that connects to the SO-239 on the
back of the rig.

Cut off the small connectors on the ends of the AT-1 and
AT-2 cables that you removed from CN2 and CNS5. Prepare
the ends of AT-1 and AT-2 so that you have about '/s inch or so
of center conductor and braid available for the connections
mentioned in the following steps.

Solder the center conductor of AT-2 (tuner output) to cen-
ter of the antenna jack (SO-239) on the back of the rig. Be
very careful not to burn any of the wiring.

Solder the center conductor of AT-1 (tuner input) to the end
of the W3 jumper that you unsoldered from the SO-239 (above).

Solder the braids of AT-1 and AT-2 together and ground
them to ground lug of the SO-239.

Make sure your connections are mechanically and electri-
cally solid and that the connections you made are not touch-
ing any other existing connections on the board. Replace the
cover of the filter unit, and re-assemble the radio.

The automatic tuner is now between the antenna port
(S0-239) and the antenna relay. The THROUGH-AUTO switch
still works K1 in the autotuner and still bypasses the tuner if
desired. The replacement of the jumper between CN2 and CN5
sends the output of the filter unit to the antenna-relay circuit.

The repositioning of the tuner does not affect its ability to
intelligently tune. In fact, when the radio is tuned to a fre-
quency remembered by the tuner, you can hear the receiver
sensitivity peak as the tuner automatically adjusts to the
proper setting. This improvement in receiver performance is
alsoheard when the TUNE button is depressed.—Steve
Scheinberg, W3SY, 4209 Madonna Rd, Jarrettsville, MD 21084,
w3sy @arrl.net

MOBILE AND PORTABLE LOGGING HINTS
A Custom Log

O I recently acquired one of those new MF/HF/VHF/UHF all-
mode boxes. As a result, I have been doing a lot more portable
and mobile operating lately. I have the rig, mic, key, tuner,
antenna, battery and other accessories organized into a couple
of packages so that everything is easy to grab when I suddenly
decide that I want to get on the road or out in the field. The
one shortcoming that I encountered was my station log. I was

Bob Schetgen, KU7G @ Senior Assistant Technical Editor ¢ h&k@arrl.org
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Figure 1—The ARRL
Mini Log Book
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not willing to risk taking my ARRL Log Book with me, as it
represents an irreplaceable record of station activity, QSLs sent
and received, DXCC countries worked, Maidenhead grids con-
tacted and so on. I usually ended up keeping mobile and por-
table log data on scraps of paper and transferring it to my per-
manent log later. This was a haphazard approach at best, and
sometimes resulted in my forgetting to note one or more im-
portant pieces of information such as frequency or time.

In response to this problem, I decided to make up a conve-
nient paper log form on my computer. I used Microsoft Works
to do this, but any spreadsheet and/or word processing pro-
gram should do the job.! I started by using the spreadsheet
function to make up a log form that duplicates the data fields
in the ARRL Log Book. The only difference is that the QSL
Sent and Received columns are replaced by a column labeled
“M/P” to indicate mobile or portable and another labeled “X,”
which I use to flag when the entry has been transferred to my
permanent station log. I designed the form to exactly fill one
standard page in landscape format, and formatted the spread-
sheet cells with a solid line border. Next, I used my printer’s
“two-up” and two-sided printing functions to print several
sheets of paper with four such log pages per sheet (two per
side). The two opposite sides are printed “head to tail” instead
of the usual “head to head” format. Finally, I printed one sheet
with two log pages on one side and a blank page on the other
side. This sheet is run through the printer one more time, with
“KR8L MOBILE/PORTABLE LOG” printed in 36-point type
on the bottom half of the blank page using the word processor.

When the sheets are stacked in the proper order and folded
in half, the result is a 5'/2x8'/>-inch booklet. Three staples along
the folded top edge keep everything together. There is a title
page on the front and a blank page on the back, and all of the
log pages are oriented the same way as you page through the
booklet. I now have a handy, neat, and good looking log book-
let that I can keep in a side pocket of the camera bag that I use
to carry the rig and accessories. Because the format duplicates
that of my ARRL Log Book, it is a simple matter to transfer
data to my permanent station log when I return home.
—William A. Parmley, KRSL, 4540 S Ammon Rd, Idaho Falls,
ID 83406, kr8l@arrl.net

[This is a fine idea for a customized radio log. You may prefer the
smaller, more finished ARRL Mini Log Book published for just this
purpose. See Figure 1.—Ed.]

An Audio Log

O An easy method of logging those oh-so-sweet DX mobile
contacts is to use one of the many digital voice recorders avail-
able at business and electronics stores. Without fumbling for
paper and pencil, you can keep your eyes safely on the road.

The cost of these miniature units has dropped significantly
in the past few years. I purchased the model DR-32 from
RadioShack on sale for $39.95. It contains two folders of 15
minutes recording time each. This allows me to keep personal
notes and QSOs in one folder and work-related memos in the

You can download Works and Excel worksheets from the ARRLWeb
at www.arrl.org/files/qst-binaries/. Look for 03HK09.ZIP.

.
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Figure 2—K0OVQ checks packaging issues with a paper and
cardboard circuit.

other. This arrangement has proven very convenient.

The features and prices vary considerably. Key-chain mod-
els with less than a minute of recording time can be had for
under $10. Professional units capable of downloading two
hours of recording to a PC and taking digital photos can cost
$200. Serviceable units with multiple folders and 30 minutes
of recording time cost $40 to $50.

This method has allowed me to safely log many great mo-
bile QSOs that would have been otherwise forgotten or lost. A
great side benefit is retaining all items on the grocery list that
the spouse just relayed on your way home from work!
—Robert G. Hunt, KY7C, 926 Copper Basin Rd, Prescott, AZ
86303; robthunt@hotmail.com

WILL IT FIT?

¢ Before committing a PC-board design to copper, I often print
a component-side view on plain paper and glue it to a sheet of
thin cardboard. I then punch holes with a sharp stylus and
mount the major components (using TTL ICs as stand-ins for
any CMOS devices).

This helps me verify that there’s adequate clearance be-
tween components and between components and the enclo-
sure. The method is particularly helpful when reusing an old
enclosure. I can make sure that switches and control shafts
line up with existing holes. Figure 2 shows a mock-up of a
frequency counter that I wanted to mount in a case from a
defunct calculator. The mock-up demonstrated that one of the
switches had to be moved to line up with a hole in the case. It
also disclosed a problem I wasn’t even looking for: The crys-
tal was too tall. I wouldn’t have been able to close the case!
Fortunately, I discovered both problems at a point where they
were very easy to fix.—Roy A. Raney, KOOVQ, 600 Jackson
St, Denver, CO 80206; kOovq@arrl.net

Hints and Kinks items have not been tested by QST or the ARRL
unless otherwise stated. Although we can’t guarantee that a given hint
will work for your situation, we make every effort to screen out harmful
information. Send technical questions directly to the hint's author.

QST invites you to share your hints with fellow hams. Send them to
“Attn: Hints and Kinks” at ARRL Headquarters, 225 Main St, Newington,
CT 06111, orvia e-mail to h&k@arrl.org. Please include your name, call
sign, complete mailing address, daytime telephone number and e-mail
address on all correspondence. Whether praising or criticizing an item,
please send the author(s) a copy of your comments.
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By Dave Patton, NT1N, and Rick Lindquist, N1RL

ARRL Board Requests
Policy Recommendations to
[mplement WRC-03 Results

he ARRL Board of Directors has
I called on ARRL Chief Executive
Officer David Sumner, K1ZZ,
General Counsel Chris Imlay, W3KD and
the Executive Committee to develop
ARRL policy recommendations for an
FCC filing to implement the results of
World Radiocommunication Conference
2003 (WRC-03). ARRL President Jim
Haynie, W5JBP, chaired the July 18-19
Board session in Windsor, Connecticut.

“The League, as the Amateur Radio
representative in the United States, will,
through its democratic process, review
input from its members as to the impact
and implementation of these results to the
Part 97 rules,” the Board’s resolution de-
clared. The Board is to hear a report on
the policy recommmendations at its
January 2004 meeting. The Board also
expressed gratitude to the TARU and
ARRL WRC-03 team for its “tireless and
dedicated efforts in promoting Amateur
Radio” and congratulated it for achiev-
ing the IARU’s goals at the month-long
international conference that wrapped up
in Geneva July 4.

Delegates to WRC-03 reached a com-
promise on a 200-kHz worldwide allo-
cation—7000 to 7200 kHz—effective in
2009, with no change to the existing
300-kHz allocation in the US or else-
where in Region 2. The conference also
eliminated the requirement that admin-
istrations make license applicants prove
Morse code proficiency to operate below
30 MHz. That action left it up to indi-
vidual administrations to retain or drop
Morse code as an examination element
for HF access. Decisions made at WRC-
03 also resulted in a wide variety of
changes to other sections of Article 25
of the international Radio Regulations
affecting international communications
involving third-party traffic, international
recognition of the licenses of visiting
amateurs and communication with so-
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President Jim Haynie, W5JBP, presents Vice President Fried Heyn, WA6WZO, with a

long-term membership award. Heyn has served the Board for 20 years.

Awards and Recognition

See page 61 for more on the Award Winners.

Minute Award Action
18 2002 Herb S. Brier Instructor of the Year Award to

Ed Weiss, WI1NXC Conveyed
19 2002 Hiram Percy Maxim Award to Ben Schupack, NW7DX Conveyed
20 2002 Excellence in Recruiting Award to Joe Giraudo, N7JEH Conveyed
21 2002 Doug DeMaw ,W1FB, Technical Excellence Award to

Gerald Youngblood, AC50G Conveyed
22 2002 Professional Educator of the Year Award to

Bruce Watson, AA3LX Conveyed
42 Lifetime Achievement Award to Dave Bell, W6AQ Conveyed
46 2002 Microwave Development Award to Barry Malowanchuk,

VE4MA Conveyed
47 2002 Technical Innovation Award to Jonathan P. Taylor, KIRFD Conveyed
48 2002 Technical Service Award to Dan Hampton, K4ITL Conveyed
54 First Knight Distinguished Service Award to Joe Knight, W5PDY Conveyed

called “banned countries.”

The Board also implemented some of
the recommendations contained in a
wide-ranging Final Report of the Volun-
teer Resources Committee to the ARRL
Board of Directors—an Evaluation of the

ARRL’s Field Organization. It left other
recommendations for Sumner to study
and determine by the Board’s next
meeting what’s needed to put them into
effect. ARRL Midwest Director Wade
Walstrom, WQEJ, chairs the VRC. The



committee study concluded that the especially at the national level.”
state of the ARRL Field Organization is s .
“fair” but not what it should be to The “Minute 56” Report

9 66

meet the League’s “overall obligations to During its two-day session, the Board
provide emergency communications, also reviewed a major study, commis-

Summary of Major Board Actions

The complete Minutes of the Second Meeting of the Board, Moved and Seconded,
are now published only on the ARRLWeb (www.arrl.org/announce/board-0307).
If you do not have Internet access you may request a written copy of the Minutes
by writing to: ARRL Secretary, 225 Main St, Newington, CT 06111.

Minute Action
25 Ad-hoc committee for ARES emergency communications Approved
Ad hoc committee of members to develop a comprehensive program to

enhance the current ARES emergency communications capability.
26 No new Bulletin Manager or Official Bulletin Station

appointments Approved
Existing BMs and OBSs will continue at discretion of cognizant Section Manager
27 SECs to develop Section Emergency Plans Approved

Section Emergency Coordinator (SEC) in all seventy one (71) American
Radio Relay League Sections shall develop, implement, and maintain a
comprehensive Section Emergency Plan no later than December 31, 2003.

28 Enhanced leadership training for SMs Approved
EVP to determine how best to improve leadership training for Section Managers
29 Implementation of VRC report recommendations To CEO

Chief Executive Officer is directed to study and determine the necessary
action to implement the recommendations contained in the “Volunteer
Resources Committee Final Report to the ARRL Board of Directors, An
Evaluation of the ARRL’s Field Organization” not otherwise specifically
addressed by separate motion to the Board of Directors. Action plan to Board
by December 31, 2008.

31 Standing Orders 3, 6, 7, 20, 116, 83-2.20, 84-2.25, 98-1.47 Deleted
Eliminates obsolete Standing Orders

32 New committee to revise band plans for the bands between
902 MHz and 24.25 GHz President
New band plans will be developed using as a goal the full Amateur deploy-
ment of each band. The President is authorized to appoint a band plan
committee of volunteers and staff for the purpose.

33 Explore partnering possibilities with NPSTC Approved
The President, with assistance from the General Counsel and Technical
Relations Manager, is directed to explore specific terms of expanded
partnering plans with the National Public Safety Telecommunications Council
(NPSTC) looking toward greater integration of Amateur operation in the
bands 902 MHz to 24.25 GHz in public safety and homeland security

communications.

43 New Public Relations Committee Mission Statement Approved
Updates 10 year old Mission Statement

52 Article 4 Amended
Updates Article 4 to delete reference to “two-year” terms for Directors

53 By-law 23 Amended
Updates election schedule for Divisions

54 Knight Distinguished Service Award Conveyed

New award established to recognize exceptionally notable contributions by a
Section Manager to the health and vitality of the League.

55 ARRL Web Privacy Policy Amended
Directors and Section Managers may communicate with members in their
divisions and sections, respectively, on ARRL business unless the member
has opted out of receiving such communication.

56 ARRL Volunteer Mentor Program To VRC
VRC to develop two or more viable options for a program that will establish
an ARRL Volunteer Mentor (Elmer) program providing for the promotion,
support and growth of mentoring in Amateur Radio.

58 ARRL President’s Award Created
New award for ARRL members who have shown long-term dedication to the
goals and objectives of ARRL and Amateur Radio, and whose support of
individual programs and/or goals has been above and beyond normal efforts.

59 Review of MOU with National Frequency Coordination Council To EC
Executive Committee is tasked to review and recommend any changes it
determines necessary

60 Filing with FCC after results of WRC-03 To EC
Will develop recommendations on ARRL policy for an FCC filing to implement
the results of WRC-03.

sioned at last July’s Board meeting, of
the bands from 902 MHz to 24.25 GHz.
ARRL Technical Relations Manager Paul
Rinaldo, W4RI, General Counsel Chris
Imlay, W3KD, and First Vice President
Joel Harrison, W5ZN, prepared the so-
called “Minute 56 report.

Last year, the Board had concluded
that since Congress was reviewing spec-
trum management policy, it was “vitally
important” for ARRL to evaluate spec-
trum use policies in the upper-UHF bands
with an eye toward developing options to
protect the allocations and to make
greater amateur use of those frequencies.

At this summer’s meeting, the Board
voted to initiate a process to revise ARRL
band plans for amateur allocations be-
tween 902 MHz and 24.25 GHz. “New
band plans will be developed using as a
goal the full amateur deployment of each
band,” the Board said. “The President is
authorized to appoint a band plan com-
mittee of volunteers and staff for that
purpose.”

The Board further voted unanimously
to authorize President Haynie—with as-
sistance from Imlay and Rinaldo—*to
explore specific terms of expanded
partnering plans with the National Pub-
lic Safety Telecommunications Council
(NPSTC) looking toward greater integra-
tion of amateur operation in the bands
902 MHz to 24.25 GHz in public safety
and homeland security communications.”

Board Mandates Nationwide ARES
Communications System, Section
Emergency Plans

In another response to the VRC Final
Report, the Board called for a program to
provide a comprehensive interstate, na-
tional and international system to enhance
the communications capability of the
Amateur Radio Emergency Service
(ARES). The Board’s resolution cited “fu-
ture expectations of ARES for such a na-
tionwide emergency message-handling
capability” in light of the League’s new

The new Pacific Division Team: Vice
Director Andy Oppel, N6AJO, and Director
Bob Vallio, W6RGG.
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President Jim Haynie, W5JBP, presents Rosalie White, K1STO, with a long-term
membership award. White, Headquarters’ Field and Educational Services Manager
has been a member for 31 years.

Citizen Corps partnership with the Depart-
ment of Homeland Security. There are situ-
ations, the Board said, when ARES “must
have the capability to pass traffic across
the nation quickly and accurately.”

The Board established an ad hoc com-
mittee of members to develop the
comprehensive ARES communications
capability in coordination with ARRL
Field and Educational Services and the
VRC. The ad hoc panel will present a
preliminary plan at the Board’s January
2004 meeting and a final plan at its July
2004 meeting.

The VRC Final Report cited “several
shortcomings” to the National Traffic Sys-
tem (NTS) overall “that diminish its ef-
fectiveness as a viable emergency backup
nationwide communications system.” The
VRC said deficiencies included delivery
delays, an “overall reluctance to embrace
newer communications technologies” and
a “lament” in some responses from Sec-
tion Managers that ARES was not utiliz-
ing NTS capabilities. “Part of that lament
could be alternately phrased that ARES
is not coming to NTS to use NTS in its
function,” the VRC Final Report said. The
study also noted a dwindling interest in
NTS.

The VRC Final Report recommended
that ARRL discontinue financial support
to the NTS at the national level; that Sec-
tion Traffic Managers obtain Amateur
Radio Emergency Communications Level
1, 2 and 3 certification and Net Man-
agers earn at least Level 1 and 2 certifi-
cation as soon as possible, if NTS is to
be a viable emergency communications
option; that STMs “strongly encourage”
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NTS members to earn Level 1 certifica-
tion; and that NTS operators “acquaint
themselves with ARES and its leaders.”

The VRC Final Report said the abil-
ity to pass emergency traffic within sec-
tions “seems to be reasonably well in
place in most sections.”

In an additional action related to the
VRC Final Report, the Board called on
the Section Emergency Coordinator
(SEC) in each of the 71 ARRL sections
“to develop, implement and maintain a
comprehensive Section Emergency Plan
no later than December 31, 2003.” Cop-
ies of the plans would be filed by each
SEC, with the Section Manager and with
Field and Educational Services at ARRL
Headquarters. Plans would be reviewed
and updated annually.

BM, OBS Appointments to Phase Out

The Board also decided that no new
Bulletin Manager or Official Bulletin Sta-
tion appointments would be granted, al-
though BM and OBS appointments may
be renewed at the discretion of the Sec-
tion Manager. The action also was rec-
ommended in the VRC Final Report.
While these appointments were important
in the past, the Board said, ARRL Web
and e-mail news and bulletins have re-
placed their function, and many SMs no
longer support them. The designations
will be dropped from the Field Organi-
zation once there are no longer any ac-
tive BM and OBS appointees.

Section Manager Training Augmented

New ARRL Section Managers already
attend an SM training workshop and ori-

entation session at League Headquarters.
In a move to boost the leadership ability
of the SMs, the Board—again in response
to a recommendation in the VRC Final
Report—called on Sumner to formally
establish courses to convey leadership
training as a part of the SM’s orientation
sessions.

“Such courses may take the form of
resident training at ARRL Headquarters;
on-line Web-based courses; or correspon-
dence courses,” the Board resolved. “Par-
ticipation in leadership training courses
is considered an essential element of the
duties and responsibilities of all Section
Managers.”

Board Okays Elmering Resolution

Citing the Amateur Radio tradition of
Elmering (mentoring) new and prospec-
tive amateurs, the Board okayed a resolu-
tion instructing the VRC to develop two
or more viable options for an ARRL Vol-
unteer Mentor program that would provide
for “the promotion, support and growth of
mentoring in Amateur Radio.” The VRC
is to present its options at the Board’s
January meeting.

“One of the most critical points in a
new licensee’s career is the transition
from license study to on-the-air opera-
tion,” the Board said. “A newcomer’s in-
terest in Amateur Radio has the best
chance of flourishing under the guidance
and encouragement of one or more expe-
rienced radio amateurs.”

New Awards Created

The Board also created two new
awards —the Knight Distinguished Ser-
vice Award and The President’s Award.
The Distinguished Service Award’s
namesake—ARRL New Mexico Section
Manager Joe T. Knight, W5PDY—also
was selected to be its first recipient.
Knight served for 27 years as SM and,
the Board said, “has distinguished him-
self as a leader among leaders” who of-
ten has “gone above and beyond the call
of duty” by volunteering to train and ori-
ent new SMs. The award will recognize
“exceptionally notable contributions” to
the “health and vitality” of the League
by an SM. Knight, who stepped down
recently for health reasons, received an
in absentia standing ovation.

The new President’s Award will go to
an ARRL member or members who “have
shown long-term dedication to the goals
and objectives of ARRL and Amateur
Radio” and who have gone out of their
way to support individual League pro-
grams and goals. Nominations will come
from directors with approval by the
ARRL President and the Executive Com-
mittee.



By Jean Wolfgang, WB3I10S, Steve Ford, WB8IMY, and Dave Hassler, K7CCC

ARRL Award Winners

for 2002

ach year at its July meeting, the
EARRL Board of Directors conveys

a number of awards to recognize
xcellence in technical innovation, pub-
ic service and education. This year there
s one new award: the Joe Knight,
N5PDY, Distinguished Service Award.
.et’s meet the winners for 2002:

'he Knight Distinguished Service
\ward

The inaugural ARRL Knight Distin-
uished Service Award was given to the
itation’s namesake, retired New Mexico
yection Manager Joe Knight, W5PDY.
(night stepped down July 2 after serving
s New Mexico’s SM for 27 years.

Knight guided a New Mexico section
hat is high on public service and emer-
ency preparedness. He helped to main-
ain the WASIHL Megalink Repeater
yystem, which al-
ows a ham with an
‘M handheld radio
0 communicate any-
vhere in the vast and
ugged state, and he
dvocated for APRS
nd SKYWARN ties
nto the system. In
ddition, Knight
versaw many HF
ets and tirelessly
romoted the ARRL field organization and
he League, helping to create a cadre of
nowledgeable and enthused volunteers in
New Mexico.

rofessional Educator of the Year
\ward

Bruce Watson,
\A3LX, of Butler,
ennsylvania, is the
002 ARRL Pro-
essional Educator
f the Year. This
ward is presented
o a teacher who
ises Amateur Radio
vithin a curriculum.

'he Lambda Ama-
a11r Radio Clih of

Philadelphia is the award cosponsor.

Watson is a seventh grade science teacher
at Mars Area Middle School and has used
Amateur Radio in his curriculum for about
nine years. He also started a “lend-a-radio”
program at his local club to temporarily pro-
vide new hams with a radio.

Currently, Watson is designing a pre-
sentation showing the positive effects of
teaching and using Amateur Radio in the
classroom.

The Lifetime Achievement Award

Famed DXer and filmmaker Dave Bell,
W6AQ, has been honored with an ARRL
Lifetime Achievement Award. The ARRL
Board of Directors noted Bell’s many sig-
nificant contributions to the ARRL, in-
cluding his recent work as director on the
new Amateur Radio Today video CD and
his production on the ARRL films The
Ham’s Wide World, Moving up to
Amateur Radio and The New World of
Amateur Radio, as well as Ham Radio
Olympics. He made his first film for the
League, This is Ham Radio, in 1970.

Bell has also produced a number of
television shows, documentaries and TV
movies. Bell recently produced the Danny
Glover-directed film Just a Dream
(2002).

The winner of both an Emmy and
Peabody award, Bell has also served the
League as Chairman of the Public Rela-
tions Committee and has written many
articles in support of Amateur Radio.

Excellence in Recruiting Award

Joseph Giraudo, N7JEH, of Elko, Ne-
vada, is the recipient of the 2002 ARRL
Excellence in Re-
cruiting Award. The
award is cospon-
sored by the Carson
Valley Radio Club
of Minden, Nevada.

“Joe has done
more to recruit new
hams and ARRL
members in Eastern
Nevada than anyone
elee From i1in<fall-

ing highway signs, publishing newslet
ters, working with the Boys Scouts, set
ting up public displays, arranging fo
PSAs and newspaper coverage, Joe doe:
it all,” said Dick Flanagan, W6OLD
ARRL Nevada Section Manager.

The Doug DeMaw, W1FB, Technical
Excellence Award

Gerald Youngblood, AC50G, receive
the 2002 Doug DeMaw, WI1FB, Tech
nical Excellence Award for his ground
breaking articles in the July/August an
September/October
2002 issues of QEX:
“A Software-De-
fined Radio for the
Masses.” The ar-
ticles describe the
development of the
SDR-1000, one of
the first multimode
software-defined
transceivers with
HF capability.

Youngblood is a member of the ARRI
SDR Working Group and currently en
joys software radio development, 6 mete
DX and satellite operation.

Youngblood lives in Austin, Texas anc
is currently CEO of Sixth Market, Inc, -
hedge fund that trades equities using ar
tificial intelligence software. In Apri
2003, he founded FlexRadio Systems tc
market Software Defined Radio product
to the Amateur Radio market.

The Microwave Development Award

Barry Malowanchuk, VE4MA, is th
winner of the ARRL 2002 Microwav
Development Award. After several years o
hard work, Malowanchuk and Al Ward
WSLUA, completed the world’s first 2
GHz Earth-Moon-Earth contact on Aug 18
2001.

Notable among his technical achieve
ments, Malowanchuk developed th
VE4MA Feedhorn. He has also mad
contributions in the field of preamplifier
and high-power amps for 1.3, 2.3 anc
3.3 GHz. Malowanchuk and Ward ar

cnrrentlvy workino on comnletino at



EME contact at 47
GHz.

For all the tech-
nical achievements,
Malowanchuk said
he cherishes his
work in EME
because of the
close and enduring
friendships he’s
made.

"he Technical Service Award

Danny Hampton, Jr, K4ITL, of Raleigh,
North Carolina is the recipient of the
\RRL 2002 Technical Service Award.
Tampton is the architect of the Piedmont
“oastal Repeater Network, established in
he early 1970s, a network that today
ports over 40 machines in North Carolina.

The system is heavily used for public
ervice work. The North Carolina Office
f Emergency Management and
 KYWARN have recognized the network’s
ital role in emergency communication.
ecently, Hampton helped coordinate the
levelopment of a local hospital-based
\mateur Radio emergency repeater system
ying 10 facilities together.

A ham since 1958, Hampton is the
echnical committee chairman of the
youthEastern Repeater Association as
vell as ARRL North Carolina Section
‘echnical Coordinator.

"he Technical Innovation Award

Jonathan Taylor, KIRFD, of
idgefield, Connecticut, is the winner of
he ARRL 2002 Technical Innovation
\ward. Taylor is the developer of the
‘choLink voice-over-Internet Amateur
adio repeater linking system. Since May
002, over 75,000 hams worldwide have
egistered their call signs with the free
ystem; typically, 1500 stations are on-
ine at once in 300 simultaneous QSOs.

Taylor built nearly all of the software
rom the ground up, including the VolP
rotocols, digital mixing, user interface
nd Web server.

The public service and emergency
ommunication applications of EchoLink
re valuable, allowing repeaters not
vithin range of each other to be linked to
orm an ad-hoc network for a public ser-
ice event or in an emergency. EchoLink
Iso allows hams who cannot have out-
loor antennas to still have worldwide
ontacts with other amateurs.

"he Hiram Percy Maxim Award

Eighteen-year-old Ben Schupack,
NW7DX, of Sammamish, Washington is
he winner of the 2002 ARRL Hiram Percy

Vlaxim Award, acknowledging an excep-

‘aonal ham nnder 21 An avid Morce on-

ARRL 2003 Technical Awards Call for Nominations

ARRL members are encouraged to send nominations to ARRL Headquarters.
Please include basic contact information for both you and the nominee. Submit
support information along with a nomination letter, including endorsements of
ARRL affiliated clubs and League officials. Nominations should thoroughly docu-
ment the nominee’s record of technical service and accomplishments. The nomi-
nation form for these awards can be found at www.arrl.org/ead/award/

application.html.

ARRL Technical Service Award is to be given annually to the licensed radio
amateur whose service to the amateur community and/or society at large is of the
most exemplary nature within the framework of Amateur Radio technical activities.

These include, but are not limited to:

® | eadership or participation in technically oriented organizational affairs at the

local or national level.

® Service as an official ARRL technical volunteer.
® Service as a technical advisor to clubs sponsoring classes to obtain or upgrade

amateur licenses.

The Technical Service Award winner will receive an engraved plaque. In addi-
tion, the winner may request ARRL publications of a value up to $100.

ARRL Technical Innovation Award is granted annually to the licensed radio
amateur whose accomplishments and contributions are of the most exemplary
nature within the framework of technical research, development and application of
new ideas and future systems. These include, but are not limited to:

® Development of higher-speed modems and improved protocols.

® Promotion of personal computers in Amateur Radio applications.
® Activities to increase efficient use of the amateur spectrum.

@ Digital voice experimentation.

The Technical Innovation Award winner will receive a cash award of $500 and

an engraved plaque.

ARRL Microwave Development Award is given each year to the amateur (indi-
vidual or group) conducts research and application of new and refined uses and
activity in the amateur microwave bands. This includes adaptation of new modes
both in terrestrial formats and satellite techniques.

The Microwave Development Award winner will receive an engraved plaque. In
addition, the winner may request ARRL publications of a value up to $100.

Nominate Now!

Send nominations to: ARRL Technical Awards, 225 Main St, Newington, CT
06111. Nominations must be received at Headquarters by March 31, 2004. Send
any questions to Headquarters or e-mail jwolfgang@arrl.org.

erator, Schupack
won first place in the
2001 World Wide
WPX Contest, in the
Low Power Rookie
category, copying
CW at speeds near
45 wpm.

An Extra class
licensee, Schupack
is the Northwest Di-
vision manager for
the League of Young Radio Amateurs
(LYRA) and belongs to several Western
Washington radio clubs. He enjoys QRP
radio construction and recently designed
an HF bicycle mobile station. He is also
involved with music, running and com-
munity service work.

He will attend Whitman College in
fall, majoring in chemistry on his way to
a career in dentistry.

The Herb S. Brier Instructor of the
Year Award

Fdmind Weice WINXC of A<hland

Massachusetts, received the 2002 ARRI
Herb S. Brier Instructor of the Yea
Award. The Lake County Amateur Radi
Club of Crown
Point, Indiana co-
sponsors the award.

After years of
teaching Morse
code and several li-
cense classes, Weiss
is now the Director
of Training for the
Framingham ARA
in Masachusetts. In
1995, Weiss orga-
nized and held the
“License-in-a-Weekend” class for th
Technician license. He also has conducte
several courses for Advanced, Extra, an
General class licenses.

Weiss, a former teacher, said, “Dur
ing my earlier Novice classes, student
ranged from 9-80. The teaching style ha
to be adjusted to compensate for this dif
ference in not only learning ability, bu
aleo attituide 05~




“BPL is a Pandora’s Box of Unprecedented Proportions,’

ARRL Tells FCC

Citing the potential for interference to
and from Amateur Radio, the ARRL has
called on the FCC to “take no steps” to
permit Broadband over Power Line
(BPL)—a form of power line carrier (PLC)
technology. The League’s 120-page re-
sponse—including studies—came July 7 in
response to the FCC’s BPL Notice of In-
quiry (NOI) in ET Docket 03-104. The NOI
asking how the FCC should regulate the
delivery of broadband services to homes
and businesses using electrical wiring to
distribute high-speed digital signals at-
tracted some 1900 comments—many from
the amateur community—by the filing
deadline. Comments continued to arrive
after the deadline had passed.

“ARRL is unwilling to have the Ama-
teur Service gored with the double-edged
sword of an incompatible service that will
at once (1) cause widespread interference,
and (2) preclude any future changes in the
amateur HF allocations,” the ARRL said in
its comments. The League concluded that,
based on “diligent and exhaustive research,”
BPL must avoid any and all amateur MF,
HF and VHF allocations without exception.
“This interference potential, as a matter of
both law and fact, disqualifies access BPL
as a potential future competitive broadband
delivery system,” the ARRL said.

So-called “access BPL” would use ex-
isting overhead medium-voltage power
lines to distribute Internet and broadband
services to homes and businesses. The
League said that while it’s aware that cur-
rent Part 15 rules permit BPL, its interfer-
ence potential remains untested and
unrealized, since access BPL systems are
not yet deployed. BPL proponents would
prefer that the FCC authorize even higher
power levels for such systems, however.

“BPL is a Pandora’s Box of unprec-
edented proportions,” the ARRL declared.
It asked the FCC to modify its Part 15 rules
to prevent interference to users of the HF
and low-VHF spectrum from the outset and
“to prevent consumers’ reliance on BPL as
an interference-free broadband delivery
system.”

In announcing its BPL initiative earlier
this year, members of the FCC could barely
contain their enthusiasm for the technol-
ogy. As the League’s comments point out,
however, the FCC acceded to the utility
industry by citing potential interference to
and from unlicensed power company PLC

BPL would use “medium-voltage” power
lines like these, found in a typical
residential area.

power-grid control systems in turning
down ARRL’s petition for a 136 kHz ama-
teur allocation. ARRL had asked that hams
be permitted to transmit on 136 kHz at less
than 2 W effective isotropic radiated power
(EIRP); the FCC had proposed 1 W EIRP.

“Yet, the same industry, together with
BPL manufacturers, is apparently contend-
ing now that at HF and VHF, where the
power lines are better antennas than they
are at LF, that BPL can co-exist with ama-

teur stations using more than 10,000 watts
EIRP,” the League said. “Both arguments
cannot be valid.”

League studies suggested that received
signal levels of BPL broadband noise at
typical amateur stations would be any-
where from 34 to 65 dB higher than typi-
cal ambient noise levels in the worst-case
situations. “BPL cannot be deployed using
amateur allocations in the MF, HF and VHF
bands without severely high interference
potential,” the ARRL reiterated.

Electric utility companies would oper-
ate many, if not most, BPL systems, but
the ARRL noted that some power compa-
nies have demonstrated a less-than-stellar
record of cooperation in resolving com-
plaints of power line noise to hams. “Itis a
very substantial problem now for the Ama-
teur Service, without the addition of BPL
to the mix,” the League said.

The ARRL concluded by urging the
FCC to ensure that BPL “is not permitted
to operate in or near any Amateur Radio
allocations.” In addition, the ARRL said,
spurious emissions from BPL facilities
must be substantially attenuated below cur-
rent Part 15 requirements.

The League has initiated an important
Spectrum Defense Fund campaign to sup-
port activities to educate government
officials on the potential threat that BPL
poses to Amateur Radio. To find out more,
or to support ARRL’s efforts in this area, visit
the ARRL’s secure BPL Web site, www.arrl.
org/forms/development/donations/bpl/.

Amateurs Part of Early Disaster Response,

DHS Official Says

ARRL now is an official affiliate pro-
gram of Citizen Corps, an initiative within
the Department of Homeland Security to
enhance public preparedness and safety.
ARRL President Jim Haynie, W5JBP,
signed the formal Statement of Affiliation
between DHS and ARRL during the ARRL
2003 National Convention June 21 in Ar-
lington, Texas. Chief Operating Officer of
the Emergency Preparedness and Response
Directorate (FEMA) Ron Castleman rep-
resented Under Secretary for Emergency
Preparedness and Response Michael D.
Brown at the signing.

Citizen Corps Liaison to the White
House Liz DiGregorio urged amateurs to

explore ways to expand their role in the
community beyond being a last resort when
other communication systems fail.

“You are there. You are part of that very,
very first response when it happens lo-
cally,” especially in the initial stages of an
emergency or disaster, DiGregorio told the
overflow audience. “You need to show your
community that you’re engaged,” she said.

Castleman noted that hams have a “long
and distinguished history” of assisting
and cooperating with FEMA and said the
agency wants to continue to work with
Amateur Radio operators as partners and
expand hams’ community safety role. “We
also want to help prepare every citizen

Rick Lindquist, NTRL 4 Senior News Editor

¢ nirl@arrl.org
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FEMA official Ron Castleman (left) and ARRL President Jim
Haynie, W5JBP, sign the Statement of Affiliation.

across our country before disaster strikes,”
Castleman said.

The League joins the National Safety
Council, Points of Light Foundation, Na-
tional Voluntary Organizations Active in
Disaster, National Volunteer Fire Coun-
cil, National Fire Protection Association,
Save A Life Foundation and The Jaycees
as Citizen Corps affiliate programs.

The SoA calls on DHS and ARRL to
raise public awareness of Amateur Radio
as a safety resource. “That’s what you are
all about, and we need a safer America,”
DiGregorio said.

In addition, DHS and ARRL will co-
operate in providing training and accredi-
tation for Amateur Radio emergency
communications. They also will work to-
gether to promote the formation of local
Citizen Corps councils and assist them
with education, training and volunteer
service opportunities “that support first
responders, disaster relief organizations
and community safety efforts.” As an
affiliate, ARRL will be linked from the
FEMA and Citizen Corps Web sites.

“We need you, and you need us, and
we want to work together with you to
make this all happen,” DiGregorio con-
cluded, “because we all share the same
goal, and that goal is a better, stronger,
more secure America.”

The ARRL National Convention 2003
was held in conjunction with Ham-Com
in Arlington, Texas. FEMA also an-
nounced the SoA signing on its Web site,
www.fema.gov/nwz03/nwz03_138.
shtm.

ARISS LOGS ITS 100th SCHOOL
GROUP CONTACT

The Amateur Radio on the Interna-
tional Space Station (ARISS) program
has reached a milestone with its 100th
school group contact. Expedition 7 NASA
Science Officer and Flight Engineer Ed

64 September 2003 Q5%

Citizen Corps White
House Liaison Liz
DiGregorio.

Lu, KC5WKJ, took the controls of
NAI1SS aboard the space outpost to an-
swer a dozen questions June 12 from
grade 7-12 students gathered at Lively
District Secondary School in Sudbury,
Ontario, Canada.

“I would choose to go on a mission to
Mars,” Lu told the students, “because I
think that’s the place in our solar system
that has the best chance of having life be-
sides our Earth, and I would love to go
there to try and find that.” Lu said that
while a human spaceflight mission to
Mars is not yet on NASA’s schedule, he
hopes to one day have the opportunity to
journey there. “Maybe one of you kids
down there will get a chance to do it if |
don’t get to go,” he added.

Lu says he sees a lot of things that are
“incredibly interesting” from his vantage
point in space, including looking down at
Earth and viewing the northern and south-
ern lights. But he said he hasn’t been in-
spired to want to live in space indefinitely.

Asked whom he would like to have ac-
company him into space if he could pick
one person, Lu replied, “If I could bring

Natalie Sgoifo asks her question, while
Steve Gorecki, VE3CWJ, holds the
microphone.

one person with me, it would be my
fiancee, and if I said anything else, boy
would I be in trouble.”

Aboard the ISS since late April, Lu—
who turned 40 July 1—is part of the first
two-person crew headed by Expedition 7
commander Yuri Malenchenko, RK3DUP.
The Expedition 7 crew is scheduled to re-
turn to Earth in October.

On Earth, Steve Gorecki, VE3CW]J,
served as control operator. He had assis-
tance from members of the Sudbury Ama-
teur Radio Club. ARISS is an
international project with participation by
ARRL, NASA and AMSAT.

CALIFORNIA GOVERNOR SIGNS
AMATEUR ANTENNA BILL

Efforts by proponents of California’s
Amateur Radio antenna bill apparently
paid off July 14 when Gov Gray Davis
signed Assembly Bill 1228. The measure,
which cleared both legislative houses with
unanimous votes, incorporates the essence
of the limited federal preemption known
as PRB-1 into California law.

“Amateur Radio’s message got through
‘the pileup’ in Sacramento,” said ARRL
Southwestern Division Director Art
Goddard, W6XD. “Thanks to all the hams
in California who wrote cards, letters and
e-mails urging their representatives and
their governor to pass this legislation,”

In a statement, Davis cited the “thou-
sands of hours of volunteer service” Ama-
teur Radio operators donate in support of
state and local government. Davis said
ham radio volunteers play a crucial role
in times of disasters or emergencies. “By
providing a reliable communication sys-
tem during an emergency situation, such
as a terrorist attack, Amateur Radio sta-
tions provide an invaluable service to the
state of California,” Davis added.

AB 1228 was sponsored by freshman
Assembly member Bob Dutton (R-Rancho
Cucamonga). Mike Mitchell, W6RW, spear-
headed the Amateur Radio community’s
efforts to promote the bill. “Great news
that Governor Davis signed AB 1228!” a
delighted Mitchell reacted. “Congratula-
tions to the hams of California!”

Goddard expressed similar elation.
“This bill will give hams in California a
fighting chance to have a reasonable an-
tennas,” he said. He also congratulated
Dutton and his staff for shepherding the
bill through committees and both legisla-
tive branches without a single dissenting
vote. California’s ham community also
owes its appreciation to Mitchell for be-
ing “our sparkplug” on the bill, Goddard
said. He also cited ARRL staffer Dean
Straw, N6BYV, and Pacific Director Bob
Vallio, W6RGG, for speaking on behalf
of the bill in hearings.

The bill went to Davis for his signa-



FCC News

FCC PUTS BANDWIDTH PETITION
ON PUBLIC NOTICE

The FCC accepted comments during
July on a Petition for Rule Making from
two amateurs calling on the FCC to es-
tablish SSB and AM bandwidth standards.
The petition, designated RM-10740 by
the FCC, was filed May 27 by Michael
Lonneke, W@YR, and Melvin Ladisky,
W6FDR. The deadline to file comments
was July 26. The FCC may address the
petition in a future Notice of Proposed
Rule Making that includes other Amateur
Radio-related regulatory issues.

Referencing four Enforcement Bureau
letters (one of which was included in the
petition as an exhibit) sent to amateurs and
alleging overly wide SSB signals, the pe-
tition asks the FCC to “remove the ambi-
guity” in the Part 97 rules and establish
SSB and AM transmission bandwidth
standards.

On HF frequencies below 28.8 MHz,
it recommended a maximum 2.8 kHz
bandwidth for SSB (J3E) emissions and
a maximum 5.6 kHz bandwidth for AM
(A3E) emissions.

FCC ATTEMPTING TO RECTIFY
CALL SIGN GOOF

The FCC issued a Memorandum Opinion
and Order (MO&O) July 3 in an effort to
rescind a vanity call sign it had issued
erroneously to a Virginia amateur. Last
August, the FCC’s Licensing and Tech-
nical Analysis Branch of the Public Safety
and Private Wireless Division (within the
Wireless Telecommunications Bureau)
erroneously granted the request of Rich-
ard L. Smith of Chesapeake, Virginia, to
have the call sign KC4USH. The Branch
is responsible for issuing all amateur
license and call sign grants.

The Commission says that since the

KC4USA through KC4USZ call sign
block has been reserved for US Navy
amateur stations in Antarctica, the
KC4USH call sign should not have been
issued to Smith, a General-class licensee
who used to be KG4UKV. The FCC wants
Smith to take back his former call sign.

The FCC said it would not issue a
modification order until Smith had re-
ceived notice of the proposed action and
had a chance to protest.

Amateur Enforcement

¢ FCC again warns former amateur
about unlicensed operation: The FCC
again has Richard Allen Burton, ex-
WBG6JAC, in its sights. FCC Special Coun-
sel Riley Hollingsworth sent a Warning
Notice to the former amateur licensee July
3 citing monitoring information alleging
that Burton had operated on 2 meters “on
numerous occasions” in the Los Angeles
area since January. Burton, who lost his
General ticket in 1981 and has a lengthy
history of alleged unlicensed operation—
most or all of it on amateur frequencies—
already has served time behind bars for his
offenses, most recently in 2001.

“You are advised that additional in-
stances of unlicensed operation on any fre-
quency for which a license is required will
lead to the same result,” Hollingsworth
wrote.

Hollingsworth noted that FCC records
indicate Burton has an application under
review for a General Mobile Radio Ser-
vice license. “Issues surrounding the 2003
unlicensed radio operation will be made
a part of that proceeding,” Hollingsworth
told Burton. The FCC wrote a Los Ange-
les-area repeater owner late last year to
warn him about allowing Burton to use
his repeater.

As part of a plea agreement, Burton

spent three months in a federal prison in
Texas in 2001 following his arrest and in-
dictment the previous year for Commu-
nications Act violations.

@ FCC sets aside California ham’s
ticket while it investigates false distress
calls: The amateur application of a Cali-
fornia man is pending while the FCC
looks into allegations that the individual
may have made false marine distress calls.
The FCC’s Wireless Telecommunications
Bureau (WTB) had granted Michael V.
Swift of San Ramon a Technician ticket,
KG6QOB, on May 1 but set it aside on
May 29.

The FCC’s Riley Hollingsworth wrote
Swift June 3 about the matter, warning
him that he no longer had authority to
operate Amateur Radio transmitting
equipment. The FCC’s San Francisco
Field Office followed up June 20 with a
more detailed letter to Swift that cites
complaints from the US Coast Guard
about false distress calls last May.
Using direction-finding techniques,
Commission agents tracked the signals to
Swift’s residence. During the inspection,
FCC agents determined that transmissions
on 157.100 MHz (Marine Channel 22A)
had come from a Yaesu FT-2500M
amateur transceiver operated by Swift.

“Unlicensed operation of this radio sta-
tion must be discontinued immediately,”
FCC San Francisco District Director
Thomas Van Stavern told Swift.

The FCC official directed Swift to
“have the transceiver returned to the
original manufacturer’s specifications.”

Van Stavern further asked Swift to
explain under what authority he operated
on marine channels, who modified the FT-
2500M to enable operation outside the
amateur bands and where he obtained the
transceiver.

ture on July 3, and Goddard and Vallio
promptly mounted a campaign to have
amateurs contact Davis and urge him to
sign it. Davis had vetoed a similar bill in
2000, in part citing the cost for studies
the legislature had required. The 2003 bill
contained no such provisions.

The new law requires any ordinance
regulating Amateur Radio antenna struc-
tures not to preclude but to “reasonably
accommodate” Amateur Radio communi-
cations, to allow amateur station antenna
structures “at heights and dimensions suf-
ficient to accommodate Amateur Radio
Service communications” and to consti-
tute “the minimum practicable regulation
to accomplish the legitimate purpose

of the city or county.”

The most ham-populated state in the
US, California becomes the 20th state to
adopt PRB-1 legislation. The state is
home to some 100,000 amateur licens-
ees—almost 15 percent of the US total.

DEAN OF SECTION MANAGERS
STEPS DOWN, SM APPOINTMENTS
MADE

The dean of ARRL Section Manag-
ers—New Mexico’s Joe Knight,
WS5PDY—stepped down July 2 after serv-
ing for nearly 27 years—Ilonger than any
other sitting SM. Knight cited poor health
in his decision to retire from the volun-
teer position. ARRL Field and Educa-

tional Services Man-
ager Rosalie White,
K1STO, named New
Mexico Assistant SM

Bill Weatherford,
KMS5FT, of Albuquer-
que, to fill out

Knight’s term, which
ends December 31.
“It hurts me deeply
to step down, but af-
ter almost 27 years in
this position, all good
things must come to
an end,” said Knight,
who urged support for his replacement.
A Life Member and an Assistant SM,
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Weatherford is the trustee of Albuquer-
que Amateur Radio Club’s N5VA.
Weatherford already has indicated plans
to run for the SM job in his own right.

Among those praising Knight was
Bernalillo County Emergency Manage-
ment Coordinator Don Scott, NSUJT, who
cited Knight’s many years of “tireless
effort” in coordinating and promoting
Amateur Radio in New Mexico. “As an
emergency manager, the services of Joe
and Amateur Radio as a whole cannot go
unnoticed,” Scott said.

Knight was the focus of an article in
the January 2003 issue of QST, “The
Luckiest Man Alive,” which outlined the
vast emergency communication resources
that Knight and hundreds of other dedi-
cated volunteers have built up over the
years in New Mexico.

ARRL Field and Public Service Team
Supervisor Steve Ewald, WV1X, said
Knight provided a fount of valuable ex-
perience that he was happy to share with
others during the ARRL Section
Manager’s Workshops. The ARRL Board
of Directors established the Knight Dis-
tinguished Service Award at its July meet-
ing, as reported elsewhere in this issue.

¢ Former Michigan SM Dale Williams,

WARSEFK, has picked up the reins from
Debbie Kirkbride, KA8YKK, who
stepped down June 17 for health rea-
sons but who hopes to remain active in
the section. Kirkbride became SM last
July after former SM Dick Mondro,
WS8FQT, became the Great Lakes Vice
Director. Williams served as Michigan
SM from 1992 until 1996 and is heavily
involved in emergency communica-
tions.

¢ Ed Bruette, N7NVP, has replaced vet-

eran ARRL Western Washington Sec-
tion Manager Harry Lewis, W7JWJ,
who stepped down July 1. Bruette—an
Assistant Section Manager and the only
candidate who had filed to succeed
Lewis this fall—will fill the remaining
three months of Lewis’s term. White
praised Lewis’s work as SM since Janu-
ary 1991. Lewis will continue as Tech-
nical Coordinator. Lewis’s wife, former
Northwestern Division Director Mary
Lewis, W7QGP, also has resigned as a
Western Washington Assistant Section
Manager. Bruette was Section Emer-
gency Coordinator from 1998 through
2002 and is Washington’s State RACES

White also announced leadership officer.

changes in four other ARRL sections:

¢ In the East Bay Section Ti-Michelle

Notable Silent Keys

Top 40 meter DXer Al Hix, W8AH, SK: Albert H. “Al” Hix, W8AH, of Charles-
ton, West Virginia, died June 25, after a brief illness. He was 85. A DXCC Honor
Roll member with 388 entities confirmed, Hix also was at the top of the world-
wide 40 meter DXCC pile with 362 entities. ARRL West Virginia Section Man-
ager Hal Turley, KC8FS, said Hix could be tenacious in a DX pileup but was “a
true gentleman” who readily shared his affection for ham radio. Licensed in the
1930s, Hix was an electrical engineering graduate of West Virginia University
and World War II US Army Signal Corps veteran. A past president of the West
Virginia State Radio Council and of the West Virginia Quarter Century Wireless
Association, Hix was voted West Virginia Outstanding Amateur Radio Operator
of the Year in 1986. He was a member of ARRL and of the Kanawha Amateur
Radio Club. The family invites donations to the ARRL Foundation’s pending Albert
H. Hix Memorial Scholarship Fund, 225 Main St, Newington, CT 06111-1484.

Well-known contester, DXer dies in fall from tower: Well-known contester and
DXer Steve Miller, N8SM, of Prosper, Texas, died June 15 as a result of a fall
while working on his Amateur Radio tower. He was 38. An ARRL member, Miller
had extensive experience in tower work and antenna installation and—with help
from several other hams—had erected a 136-foot tower on his property. Accord-
ing to unofficial accounts, Miller was working alone on his tower when he fell.
His wife, Radhicar, found him on the ground, but rescue personnel were unable to
revive him. ARRL antenna specialist Dean Straw, N6BV, was among those ex-
pressing shock and sadness at his death. “Steve always had the most intelligent
comments and questions concerning whatever technical topic we were discuss-
ing,” said Straw. “I will miss his innate, contagious enthusiasm.” First licensed as
WDSIXE in 1977 at age 12, Miller—an Ohio native—was routinely active during
the CW weekends of the CQ World Wide, ARRL International DX and ARRL
November Sweepstakes events. He also had operated on several DXpeditions and
was an ARRL DXCC Honor Roll member with 332 entities confirmed (mixed).
Survivors include his wife and daughter. A Memorial service was held June 19.
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Connelly, NJ6T, has replaced Dennis
Franklin, K6DF, who stepped down ef-
fective June 23 citing health reasons.
Connelly will serve out the remainder
of Franklin’s term, which ends Decem-
ber 31. She has served as an Assistant
SM and Affiliated Club Coordinator for
about three years and as Net Manager
for two years.

¢ Former Oregon Section Manager

Randy Stimson, KZ7T, replaces
Marshall D. Johnson, KK7CW.
Johnson was removed from office in a
June recall election, only the third time
that’s happened in League history. The
audited vote to oust the freshman SM
was 939 to 280. Stimson served as
Oregon SM from 1987 until 1998, and
he’s active in public service activities.
He’ll complete the rest of Johnson’s
term, which ends next June 30.

Media Hits

B An Associated Press story from
Miami called ham radio operators a
“critical component” of hurricane fore-
casting, despite today’s sophisticated
technology used to predict storms and
provide critical information. Amateur
Radio coordinator at the National Hur-
ricane Center in Miami John McHugh,
KU4GY, was interviewed about ham
radio’s role during hurricanes. Also in-
terviewed was ARRL Virgin Islands
Section Manager John Ellis, NP2B.
The AP story was picked up by USA
Today among other news outlets.

M Ten-year-old Ashley Kopacki,
NJ2YL, was featured in a June story
in New lJersey’s Mount Olive
Chronicle. Kopacki “caught the bug”
from her father and quickly was on her
way to getting her Extra class ticket.
The article covered Kopacki’s varied
interests in ham radio, including con-
testing. Chris Linne, N2OPO, submit-
ted the story to the paper, along with a
photo of Kopacki operating, and it ran
just in time to plug ARRL Field Day.

M ZDNet, an on-line technology news
service, ran an editorial on ham radio
by ZDNet’s Anchor Desk Executive
Editor David Coursey, NSFDL. An
ARRL Life Member, Coursey credits
ham radio for his career in the technol-
ogy field. In his editorial, Coursey
plugged ARRL Field Day and told his
readers that he hoped to pique their in-
terest in becoming ham radio operators
themselves. He included his own e-mail
address for further information on li-
cense classes in the San Francisco area
and asked for reader feedback.



PRODUCT REVIEW

Yaesu VXA-700 Spirit 2 Meter Handheld Transceiver

Reviewed by Rosalie White, KISTO
ARRL Field & Educational Services Manager

You’ve probably caught yourself occa-
sionally saying, “Somebody ought to
make [insert contraption here].” Hams
with an interest in aviation have probably
said, “Somebody ought to make a radio
that works on both ham and aviation
bands.” Well, Vertex Standard, which
manufactures and markets amateur equip-
ment under the Yaesu banner, now sells
that one-of-a-kind radio—the VXA-700
Spirit. It’s a diminutive dynamo that re-
ceives and transmits on both the Amateur
Radio 2 meter band and the aviation
bands, and also receives NOAA weather
channels. Before you ask, the packaging
loudly announces that you must have an
Amateur Radio license to transmit on the
ham bands. Normally I refuse to be a test
pilot, but I was a natural, being the one
current pilot on ARRL’s staff, to test-fly
this unit.

As I pulled the VXA-700 out of its
box, it felt really good in my hand.
Rounded edges with rubberized corners
allow a nice grip and fit. My fingers eas-
ily grab hold of the knobs “on the fly”
even during bumpy flights. For size, don’t
even think “bulk.” The handheld weighs
just over 9'/2 ounces, not adding much to
your jump kit or your plane’s weight and
balance. At 2.36x3.78x1.12 inches (ex-
cluding the antenna), you can stash it
handily under the seat. The radio also
comes with a belt clip.

The handheld operates off a recharge-
able lithium-ion battery supplied with the
radio. The manual suggests you charge
the battery for 12 hours, and it is rated at
300 charge cycles. As with other radios,
when the battery icon blinks on the LCD
display, you must recharge the battery
before further use. You don’t want to re-
charge it before that icon indicates it’s
time because it could degrade the charge
capacity—deep cycling helps maintain
longer battery life.

Typical of newer handhelds, you’ll
find the PWR button at the top left corner
near the Spirit’s front keypad. Depress it
for three seconds to turn it on; it has a
bright orange marking. Pressing the
BAND key repetitively switches between
the air bands, 2 meter ham band and FM

broadcast band. The easiest way to tune
in frequencies is to enter the numbers
directly on the keypad.

You may also choose a frequency by
turning the top panel’s DIAL knob. When
you enter a frequency in the usual re-
peater range, the transmit offset is entered
automatically. This Automatic Repeater
Shift feature may be turned off or over-
ridden for machines with nonstandard
repeater frequencies or shifts.

As with the VX-7R, squelch is con-
trolled via a menu option. Press and hold
in the SQ key for three seconds, and this
instantly recalls “Menu Item SQL” on the
AM or narrow FM mode, or “WSQL” on
the wide FM mode. Next press the SEL
key, and you’ll be able to adjust the
squelch. Rotate the DIAL to set the

Bottom Line

If you’re ready to
move up to a good
2 meter hand-held with
one-of-a-kind extras
such as AM and
aviation capabilities,
the VXA-700 Spirit is
worth a close look.
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squelch threshold and press the SEL key
to save that setting. Press PTT repetitively
until the radio exits to normal operation.
Both hams and pilots sometimes will
hear very weak signals from a ground sta-
tion or aircraft. You can disable the
squelch temporarily by pressing and hold-
ing for two seconds the MONITOR key on
the left side of the radio, just below the
PTT button. Press MONITOR to return to
normal operation. Some cars and airplanes
will have impulse noise caused by the
engine’s ignition system. The VXA-700
has an Automatic Noise Limiter feature
that should help reduce ignition noise.

Is One VXA-700 in the Hand Worth
Three in the Bush Pilot’s Plane?

The DIAL serves as the large tuning
knob. A secondary dial is located around
the base of this main knob, and controls
the radio’s volume. The Spirit has sev-
eral “Easy Tuning” special functions. One
of these is the variable frequency oscil-
lator (VFO) tuning system, which allows
you to tune through the air band, 2 meter
band and FM band using the DIAL selec-
tor, the keypad or the scanner. Just press
the BAND key momentarily.

Several keys have triple functions. The
primary functions are labeled on the key
top, and are activated by pressing the key
momentarily. The secondary functions
are labeled in yellow above the top edge
of the key, and are activated by pressing
the F key first, then the indicated key. The
third functions are labeled in black above
the top edge of the key, and are activated
by pressing and holding the indicated
key for two seconds. Once you become
familiar with the radio, you’re fine, but
you’ll need the user’s manual for a
while. Of interest to hams, but especially
to pilots: The radio can be used for
scanning while en route, allowing you
to listen for traffic at nearby airports that
operate on various frequencies.

All in One

Another special function is Memory
Recall. Tt allows you to store and recall
as many as 102 channels in the main
memory bank. You can label these chan-
nels with an alphanumeric name of up to
8 characters for quick identification.

Brennan Price, N4AQX 4 Assistant Technical Editor 0 n4qgx@arrl.org
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Table 1

Yaesu VXA-700 Spirit, serial number 3C030250

Manufacturer’s Claimed Specifications

Frequency Coverage: Receive, 88-108 MHz (WFM),
108-137 MHz (AM), 144-148 MHz, 162-165 MHz;
transmit, 118-137 (AM), 144-148 MHz.

Power requirements: 4.5-15 V dc'; receive, 0.18 A;
transmit, 1.7 A (max, high power).

Size (height, width, depth): 3.8x2.4x1.1; weight, 9.9 ounces.

Receiver

Sensitivity: WFM, 12 dB SINAD, 88-108, 2 uV;
AM, 6 dB S/N, 108-137 MHz, 1 uV; FM, 12 dB SINAD,
144-148 MHz, 0.32 pV; 162.4-162.55 MHz, 0.4 uV.

Blocking dynamic range: Not specified.
AM two-tone, third-order IMD dynamic range: Not specified.
FM two-tone, third-order IMD dynamic range: Not specified.

Adjacent-channel rejection: AM, NFM, 25 kHz offset, 60 dB.
Spurious response: Not specified.

Squelch sensitivity: Not specified.

Audio output: 400 mW at 10% THD into 8 Q (dc).

Transmitter

Power output: 118 MHz, 1.5 W carrier (AM only);
144 MHz, FM, 5.0 W high; AM, 1.3 W carrier;
medium and low power not specified.

Spurious signal and harmonic suppression: 60 dB.

Transmit-receive turnaround time (PTT release
to 50% of full audio output): Not specified.

Receive-transmit turnaround time (“tx delay”): Not specified.

Measured in the ARRL Lab
Receive and transmit, as specified.

Receive (max volume, no signal), 0.19 A battery,
0.48 A external dc?; transmit, 1.4 A (battery and dc).

Receiver Dynamic Testing

AM, 10 dB S+N/N, 120 MHz, 0.56 pV;
WFM, 12 dB SINAD, 100 MHz, 1.0 nV;
NFM, 12 dB SINAD, 144 MHz, 0.17 uV; 162 MHz, 0.17 uV.

120 MHz, 25 kHz spacing, 58 dB.
25 kHz offset from 120 MHz, 58 dB.

20 kHz offset from 146 MHz, 55 dB,
10 MHz offset from 146 MHz, 75 dB.

20 kHz offset from 146 MHz, 64 dB.
IF rejection, 110 dB; image rejection, 76 dB.
At threshold, VHF, 0.13 puV.
605 mW at 12% THD? into 8 Q.
Transmitter Dynamic Testing
120 MHz, 1.4 W (carrier);

146 MHz, 5.0/2.5/1.1/0.38 W;

120 MHz, 62 dB; 144 MHz, 68 dB. Meets FCC requirements.
Squelch on, S9 signal, 167 ms.

94 ms.

'External dc. Battery is 7.2 V.
?Tested at 13.8 V.

3Volume is adjusted in steps; the next lower step produced 2.7% THD (450 mW output).

A third special function is Book
Memories, which are preprogrammed by
the factory or dealer, and include the air
band frequencies used in your area. These
can be changed by the user.

The fourth special function, Weather
Channel Memories, can only be found in
the US version of the radio. For this func-
tion, 10 weather channels are pre-
programmed at the factory. The VXA-700
automatically scans this bank when
“WX” is selected.

Two-Meter AM!

Shortly after getting the VXA-700, I
made 2 meter simplex and repeater QSOs,
and I listened to the NOAA weather
frequencies. I also tried 2 meter AM
QSOs—yes, 2 meter AM! While I sat in
my office during noon hour using the
radio’s 4 W output, Brennan, N4QX,
walked around the whole building, just
as in the TV ads, saying “Do you hear
me now?” We heard each other at every
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spot. Brennan said my audio sounded
fine, and the Spirit’s reception was pleas-
ing to hear, the same as when I made the
2 meter FM QSOs. However, the AM sig-
nal did appear to be more susceptible to
causing problems to an unshielded com-
puter speaker on the desk of another
ARRL staff member.

Hams who are interested in AM op-
eration on 2 meters should check with
their local frequency coordination body
to determine where AM operation is rec-
ommended. The band plan suggested by
ARRL calls for miscellaneous modes,
including AM, between 145.50 and
145.80 MHz. Brennan and I operated in
this frequency range, but your local con-
vention may be different.

The manual describes repeater opera-
tion, including automatic repeater shifts,
manual repeater shift activation, chang-
ing the default repeater shifts, CTCSS
operation and the automatic range tran-
sponder system.

A nice option is the USER key, a user-
programmable key that may be set up for
a pair of functions that you use frequently.
There is a stopwatch timer and count-
down timer—very handy to instrument-
rated pilots who might like a backup to
the timers they use so often.

Red Light, Green Light

You can customize the Spirit’s display,
such as the contrast and the display dim-
mer. Bright red and green lights grace the
radio, and as with the VX-7R, you may
customize the colors via the Menu mode.
The colors tell you such things as whether
the battery is charged or not. Out of the
box, green means a signal is being re-
ceived, while red shows the radio is trans-
mitting. But more important to a pilot is
the blue-violet light.

If a pilot is in dire need of assistance
in a tough flying situation, he or she can
punch in 121.5 MHz, which is monitored
by the Federal Aviation Administration



to help pilots who ask for it. If such a
situation occurs, the last thing a pilot
needs is to have to fumble with a radio.
On the VXA-700, a pilot can push the
clearly marked 121.5 key to transmit in-
stantaneously on this frequency, even
when the keypad lock function is on.

The pilot’s emergency rule is aviate,
navigate, communicate—in that order.
Vertex Standard makes it easy to deal
with the latter after handling the former.
Let’s say a pilot smells something hot.
In my case it was the circuit breaker for
the retractable gear just before making a
landing. The Spirit lets you hit the 121.5
key, you see the friendly blue-violet light
and hear a reassuring tone sing out. You
then ask to be vectored to the nearest air-
port, right now!

The Spirit’s aviation Com band cov-
ers 118.0000 to 136.9750. Its Nav band
covers 108.0000 to 117.9750 MHz. Pilots
can transmit a call to a Flight Service
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Station using the Com band frequencies
while receiving a VOR station in the Nav
band.

The VOR mode displays a course in-
dicator showing the VFO frequency, the
heading and the “to” or “from” flags. Or
you can display the CDI mode, which
reads out your heading, a course devia-
tion needle, and the “to” or “from” flags.

The Spirit’s manual explains how to
use the radio to fly to a VOR station and
know if you are right or left of course,
and by how many degrees. Or the radio
can be configured to indicate the devia-
tion from a desired course. I found that
while flying, the VXA-700 captured the
VOR signals, but reception sometimes
faded, not providing a reading of my
course position. An external antenna is
probably the answer to this problem.

Accessories
Accessories supplied with the VXA-

700 include the lithium-ion battery pack
(7.2 'V, 700 mAh), battery charger, helical
antenna and headset cable. The headset
cable allows you to plug your favorite
aviation headset into the VXA-700. An
optional cable can be purchased to pro-
vide push-to-talk capabilities with your
aviation headset. An optional SMA-to-
BNC adapter is available so that you can
use a different antenna. Also optional are
a dc cable with noise filter, dc cable that
is a plug and wire only, speaker micro-
phone and desktop rapid charger.

If you’re a ham looking for more than
FM in a 2 meter handheld, the VXA-700
will offer you AM. If you’re a pilot, you
can never have enough backup equip-
ment, and the VXA-700 can be your
security blanket.

Manufacturer: Vertex Standard, 10900
Walker St, Cypress, CA 90630; tel 714-
827-7600; fax 714-827-9100; www.
vxstdusa.com. Price: $419.95.

QST Reviews Two All-Mode
Handheld Receivers

Reviewed by Brennan Price, N4QX
Assistant Technical Editor

Continuing our evaluation of handheld
receivers from last month’s QST, we turn
to two recently released all-mode mod-
els, the ICOM IC-R10 and the Yaesu VR-
500. An all-mode, handheld, MF/HF/
VHF/UHF receiver may be useful to
hams operating from a temporary loca-
tion. For instance, an emergency commu-
nicator using a VHF transceiver may want
to monitor his area’s HF emergency net.
An all-mode handheld receiver allows
such a ham to do so without carrying a
significant amount of heavy additional
equipment in his jump Kkit.

Two things about these types of
handhelds should be established up front.
First, the antennas included with the ra-
dios are universally too short for ideal re-
ception below VHF frequencies. You will
hear strong MF and HF signals on the at-
tached rubber ducks, but attaching a more
substantial antenna to the BNC or SMA
connector will aid reception considerably.
Second, with a small size and a small price
tag, receiver performance will not match
that found in higher cost, tabletop mod-
els. The user must adopt realistic expec-
tations on sensitivity and dynamic range.
With these across-the-board limitations in
mind, let’s take a look at how these two
rigs look, feel and perform.

ICOM IC-R10

ICOM’s newest entry into this class
of receiver is its IC-R10, which is
significantly more substantial than the
IC-R5 model reviewed last month. Its size
is reminiscent of handheld transceivers
of a few years ago—not as big as the first
handhelds that came on the market, but
bigger than most current models (such as
ICOM’s IC-T90A). It fits nicely in the
palm of an adult hand, but the hand
doesn’t embrace it completely.

Operation of the nicely sized 20-key
control panel is straightforward, and
direct frequency entry is easy. All fre-
quencies are entered in MHz, so users
will want to be sure to use the decimal
when entering MF or HF frequencies.
Changing from mode to mode is easily
accomplished by clicking the MODE key
on the top row of the keypad. Clearly la-
beled supplemental functions for each
key may be accessed through the FUNC
key, located at the upper left side of the
radio, where the push-to-talk button
might be located on a transceiver. An
experienced user of Amateur Radio
equipment should be able to figure the
basic tuning and mode selection steps on
his or her own, without cracking the 78-
page instruction manual. (Our manual
had a second 78 pages printed in Span-
ish. Multilingual instruction manuals
have long been used in many other areas
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Table 2

ICOM IC-R10, serial number 0501461

Manufacturer’s Claimed Specifications

Frequency coverage: Receive, 0.5-824; 849-869;
894-1300 MHz.

Modes of operation: FM, WFM, AM, SSB, CW.

Power requirements: 0.18 A (rated output),
4.8-16 V dc.

Size (HWD): 5.1x2.3x1.2 inches; weight, 10.9 ounces.

CW/SSB sensitivity (10 dB S/N): 0.5-5, 200-340,
800-1300 MHz, 0.4 pV; 5-200 MHz, 0.25 uV;
340-700 MHz, 0.32 uV; 700-800 MHz, 0.63 uV.

AM sensitivity (10 dB S/N): 0.5-5, 200-340, 800-
1300 MHz, 1.6 uV; 5-200 MHz, 1.0 uV; 340-
700 MHz, 1.4 uV; 700-800 MHz, 2.0 uV.

FM narrow sensitivity (12 dB SINAD): 0.5-5,
800-1300 MHz, 0.5 uV; 5-200 MHz, 0.32 puV;
200-340 MHz, 0.45 uV; 340-700 MHz, 0.35 uV;
700-800 MHz, 0.79 V.

FM wide sensitivity (12 dB SINAD): 75-200 MHz,
1.0 uV; 200-340 MHz, 2.2 pV; 340-700 MHz,
1.3 uV; 700-800 MHz, 2.0 uV; 800-900 MHz,
1.6 uV.

Blocking dynamic range: Not specified.

Two-tone, third-order IMD dynamic range:
Not specified.

Second-order intercept point: Not specified.
FM adjacent channel rejection: Not specified.

FM two-tone, third-order IMD dynamic range:
Not specified.

Squelch sensitivity: AM, 0.5-5, 200-340, 800-
1300 MHz, 1.6 uV; 5-200 MHz, 1.0 uV; 340-
700 MHz, 1.4 uV; 700-800 MHz, 2.0 uV; FM,
0.5-5, 800-1300 MHz, 0.5 uV; 5-200 MHz, 0.32 pV;
200-340 MHz, 0.45 uV; 340-700 MHz, 0.35 puV;
700-800 MHz, 0.79 uV; WFM, 75-200 MHz,
1.0 nuV; 200-340 MHz, 2.2 nV; 340-700 MHz,
1.3 uV; 700-800 MHz, 2.0 uV; 800-900 MHz, 1.6 uV.

Audio output: 0.12 W at 10% THD into 8 Q load.
IF/audio response: Not specified.

Spurious and Image rejection: Not specified.

Measured in the ARRL Lab

Receive, as specified.

As specified.
0.14 A (max volume, no signal), tested at 13.8 V dc.

Noise floor (MDS): 1.0 MHz, —129 dBm; 3.5 MHz, —132 dBm);
14 MHz, —131 dBm; 50 MHz, —132 dBm; 144 MHz, —133 dBm;
222 MHz, —128 dBm; 432 MHz, —128 dBm; 902 MHz,

—131 dBm; 1240 MHz, —126 dBm.

AM, test signal modulated 30% with a 1-kHz tone,
10 dB (S+N)/N: 1.0 MHz, 0.89 uV; 3.8 MHz, 0.6 uV;
53 MHz, 0.58 uV; 120 MHz, 0.59 uV; 146 MHz,
0.62 uV; 440 MHz, 0.93 uV.

FM narrow, 12 dB SINAD: 29 MHz, 0.23 uV; 52 MHz, 0.23 uV;
146 MHz, 0.2 pV; 222 MHz, 0.34 uV; 440 MHz, 0.35 uV;
906 MHz, 0.28 uV; 1296 MHz, 0.39 uV.

100 MHz, 1.1 pV.

CW mode: 3.8 MHz, 54 dB; 14 MHz, 60 dB; 50 MHz, 70 dB;
144 MHz, 73 dB*; 222 MHz, 65 dB; 432 MHz, 66 dB;
902 MHz, 66 dB; 1240 MHz, 78 dB.

CW mode dynamic range and third-order intercept point:

Frequency Dynamic Intercept point'
(MHz) Range (dB) (dBm)
3.8 47 —62
14 50 -56
50 56 —48
144 58 —47
432 54 —47
902 56 —47
1240 64 -30
—19 dBm.

20 kHz channel spacing: 29 MHz, 48 dB; 52 MHz, 47 dB;
146 MHz, 44 dB; 440 MHz, 49 dB; 906 MHz, 51 dB;
1246 MHz, 55 dB.

20 kHz channel spacing: 29 MHz, 45 dB; 52 MHz, 47 dB*;
146 MHz, 45 dB*; 440 MHz, 46 dB; 906 MHz, 46 dB;
1246 MHz, 55 dB*; 10 MHz channel spacing: 52 MHz,
62 dB; 146 MHz, 66 dB; 440 MHz, 66 dB.

At threshold: FM, 29 MHz, 0.14 uV; 52 MHz, 0.14 uV;
146 MHz, 0.11 pV; 440 MHz, 0.18 uV; 906 MHz, 0.16 pV;
1246 MHz, 0.21 pV.

0.11 W at 10% THD into 8 Q.

Range at —6 dB points (bandwidth): CW: 443-3352 Hz
(2909 Hz); USB: 450-3353 Hz (2903 Hz); LSB: 444-
3343 Hz (2899 Hz); AM: 322-3815 Hz (3493 Hz).

IF: 14 MHz, 98 dB; 52 MHz, 88 dB; 144 MHz, 62 dB;
440 MHz, 23 dB; 906 MHz, 97 dB; 1270 MHz, 69 dB;
Image: 14 MHz, 71 dB; 52 MHz, 64 dB; 146 MHz, 76 dB;
440 MHz, 37 dB; 906 MHz, 61 dB; 1270 MHz, 54 dB.

Except as noted, all dynamic range measurements were taken using the ARRL Lab standard spacing of 20 kHz.
TThird-order intercept points were determined using noise floor reference.

*Measurement was noise-limited at value indicated.
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of the electronics industry, but this is the
first time this writer can remember an
Amateur Radio manufacturer adopting
this useful practice.)

As can be expected, reference to the
manual is critical for more advanced uses,
such as programming the 1000 memory
channels distributed through 18 memory
banks. Each memory may contain a name,
mode, attenuator condition, and scanning
condition in addition to the frequency.
The programming steps are described in
detail in the manual, and users familiar
with programming similar types of radios
will have no difficulty whatsoever.

As usual, both spectrum ranges and
memory banks can be scanned. An auto
memory write scanning function allows
the user to scan a spectrum segment and
store each active frequency in a special
100-channel memory bank. This is use-
ful for checking for active frequencies in
an unfamiliar location. Another 100-
channel memory bank serves as a reposi-
tory for “program skip” frequencies,
which can be automatically skipped over
while scanning for different frequencies.

Even though ICOM’s manual is good,
figuring out all of the scanning nuances can
be frustrating. This is true of any such radio,
and ICOM attempts to address this by es-
tablishing what they call an easy mode.
When the user presses the EASY key on the
front panel, 10 pre-programmed spectrum
segments may be selected from the numeric
keypad (which then becomes disabled for
direct frequency entry). However, in order
to get the most use out of this mode, the
programmed frequency ranges may need to
be tweaked. For instance, the 88-108 MHz
FM broadcast band scans in 200 kHz steps.
While this is the correct step, calling up the
band out of the box will set the receiver to
88.0 MHz, and scanning steps will call up
even numbers in the tenths digit. Of course,
United States FM broadcast stations are
centered on odd frequencies. Changing the
band edges to 87.9-107.9 MHz would be
useful for quick scanning of the FM broad-
cast segment.

Editing previously programmed
memories and scanning parameters is
fairly easy as well. The clearly labeled
EDIT key edits the parameters of what-
ever is being displayed on the screen at
the time, whether it’s a memory channel
or an easy mode band segment.

A variety of miscellaneous functions
rounds out the "R10’s operating features.
Users can set display lighting and con-
trast to their liking. If users wish to con-
trol the receiver via computer, the radio
is compatible with ICOM’s optional CT-
17 CI-V interface, which was not tested
in this review.

For a rig this size, the IC-R10 actually
sounded pretty good, surprisingly so on the

FM broadcast band. When some friends
bemoaned the lack of a radio in the office
where we were working, I whipped the
"R10 out of my briefcase and quickly tuned
to the music station of their choice. I didn’t
expect high fidelity reception on the very
modest speaker, and I didn’t get it. But the
audio was considerably more pleasant on
both FM and AM than it usually is on an
all-mode receiver of this size. The CW
sidetone was a little too low in frequency
for my liking, but minor deviations from
the actual frequency can adjust the
sidetone heard by the user. ARRL Lab test
results are in Table 2.

Four 700-mAh NiCd batteries are in-
cluded, as is a wall adapter, with which
the batteries can be charged. My biggest
complaint with ICOM’s R10 offering is
the small capacity of these batteries, par-
ticularly when a plethora of higher ca-
pacity AA cells are on the market. Nev-
ertheless, the user may substitute his or
her own batteries, and the overall perfor-
mance is commendable.

Manufacturer: ICOM America, 2380
116th Ave NE, Bellevue, WA 98004;
tel 425-454-8155; fax 425-454-1509;
www.icomamerica.com. Price: $299.95.

Yaesu VR-500

Yaesu’s VR-500 is much closer to the
size of its modern handheld transceivers,
such as the Vertex Standard VXA-700
reviewed in the preceding pages. It’s just
a little bit bigger than Yaesu’s VX-5R.
Batteries are not included; the user pro-
vides his or her own.

The basic functions are all easily ac-
cessible, and a user wishing to skip the
manual and play can easily select a fre-
quency by direct entry. The 15-key front
panel has rather small buttons, due
largely to the small size of the radio.
Changing the mode requires use of the
FUNC key, located once again where the
push-to-talk key would be on a handheld
transceiver. Holding down the FUNC key
and pressing 0 toggles back and forth
between narrow and broadcast FM, AM,
lower and upper sideband, and CW.

The VR-500 also offers 1000 main pro-
grammable memories, storable in 10
memory banks. Each memory bank con-
tains the memory channels that begin with
its number; for instance, memory bank 1
contains memories 100 through 199. The
user need not designate the channel in
which a frequency is to be stored; the
simple storage feature allows automatic
entry into the next available empty regis-
ter. For those who aren’t picky about the
organization of their frequently used set-
tings (I am not, but your mileage may jus-
tifiably vary), this can be a time saver.
Each memory can store an alphanumeric
label in addition to frequency and operat-

ing mode. The alphanumeric label can be
used to recall the memory channel through
the appropriately named alphanumeric
memory recall feature. If your Amateur
Radio club, the Rotten Amateur Radio
Society, for example, has three repeaters,
you might choose to program them as
ROTTEN1, ROTTEN2 and ROTTEN3.
Doing a search for ROTTEN will recall
these channels.

The VR-500’s manual distinguishes
between searching and scanning. Search-
ing is something you can do in the VFO
mode while hunting for active frequen-
cies. Scanning is something only done in
memory mode, when active memory
channels are sought. The VR-500 makes
extensive use of the FUNC key in access-
ing several functions, and searching and
scanning are no exception. FUNC 3 will
get you started. The nuances are better
described in the manual than I could de-
scribe them here. Individual memory
banks can be designated during scanning,
and other banks can be ignored.

Yaesu also has an easy mode in the
VR-500, but it’s called the preset mode
instead. Holding the FUNC and
CLR(P.SET) keys down momentarily will
turn this on and off. Ten amateur, broad-
cast and weather bands are defined.

A nifty feature carried over from other
Yaesu products is the band scope, which
graphically displays active frequencies
near the currently tuned frequency. A
“channel marker” can be adjusted under-
neath this display in order to zero in on
and snare a new frequency once the band
scope is turned off. Also carried over is
their Smart Search feature, which allows
automatic storage of active frequencies
found during a search. A separate, 31-
channel memory bank exists for this pur-
pose, and is a boon for operators looking
for a few quick frequencies on a particu-
lar band in an unfamiliar place.

An extensive 32-item menu system al-
lows the user to specify a plethora of pref-
erences, including back lighting, auto-
matic mode selection, display language,
on/off timer, scan delay time, and the use-
ful flexible frequency step, where the user
can specify a different step for different
modes. Cloning from one VR-500 to an-
other is possible, but the manual does not
reveal any provision for computer control.

The tiny speaker is adequate, with the
reproduction of broadcast signals slightly
better than expected. Amateur signals
were reproduced in a decipherable man-
ner, but the CW reproduction was some-
what anemic; WI1AW sounded a bit like
a sick duck when I tuned it in. Once
again, the CW sidetone was somewhat
low, but fiddling with the tuning fixes
that.

Receiver performance is summarized
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Table 3
Yaesu VR-500, serial number 3E380060

Measured in the ARRBRL Lab

Receive, as specified.

Manufacturer’s Claimed Specifications

Frequency coverage: Receive, 0.1-824; 849-869;
894-1300 MHz.

Modes of operation: FM, WFM, AM, SSB, CW.
Power requirements: 0.115 A, 9.0-16 V dc.
Size (HWD): 3.7x2.3x0.9 inches; weight, 7.8 ounces.

CW/SSB sensitivity (10 dB S/N): 0.1-5 MHz, 0.6 uV;
5-520 MHz, 0.5 uV; 520-1300 MHz, 0.8 uV.

AM sensitivity (10 dB S/N): 0.5-5 MHz, 1.5 uV;
5-370 MHz, 1.0 uV.

FM narrow sensitivity (12 dB SINAD): 5-520 MHz,
0.5 uV; 520-1300 MHz, 1.2 uV.

FM wide sensitivity (12 dB SINAD): 5-370 MHz,
1.5 nV; 370-520 MHz, 1.8 uV; 520-1300 MHz, 3.0 uV.

Blocking dynamic range: Not specified.

Two-tone, third-order IMD dynamic range:
Not specified.

Second-order intercept point: Not specified.
FM adjacent channel rejection: Not specified.

FM two-tone, third-order IMD dynamic range:
Not specified.

Squelch sensitivity: Not specified.

Audio output: 0.125 W, distortion and load unspecified.
IF/audio response: Not specified.

Spurious and Image rejection: Not specified.

As specified.
0.07 A (max volume, no signal), tested at 13.8 V dc.

Noise floor (MDS): 1.0 MHz, —129 dBm; 3.5 MHz, —128 dBm;
14 MHz, —128 dBm; 50 MHz, —132 dBm; 144 MHz, —131 dBm;
222 MHz, —133 dBm; 432 MHz, —132 dBm; 902 MHz,

—129 dBm; 1240 MHz, —123 dBm.

AM, test signal modulated 30% with a 1-kHz tone,
10 dB (S+N)/N: 1.0 MHz, 0.63 nV; 3.8 MHz, 0.72 uV;
53 MHz, 0.46 uV; 120 MHz, 0.46 uV; 146 MHz,
0.54 uV; 440 MHz, 0.67 puV;

FM narrow, 12 dB SINAD: 29 MHz, 0.29 uV; 52 MHz, 0.22 uV;
146 MHz, 0.27 uV; 222 MHz, 0.2 uV; 440 MHz, 0.27 uV;
906 MHz, 0.08 uV; 1296 MHz, 0.17 uV.

100 MHz, 0.86 V.

CW mode: 3.8 MHz, 66 dB; 14 MHz, 68 dB; 50 MHz, 66 dB;
144 MHz, 75 dB; 222 MHz, 66 dB*; 432 MHz, 69 dB™;
902 MHz, 74 dB; 1240 MHz, 61 dB*.

CW mode dynamic range and third-order intercept point:

Frequency Dynamic Intercept point
(MHz) Range (dB) (dBm)
3.8 54 —47
14 53 —48
50 53 -53
144 57* —46
432 60 —42
902 58 —42
1240 59* -34
—21 dBm.

20 kHz channel spacing: 29 MHz, 44 dB; 52 MHz, 44 dB;
146 MHz, 42 dB; 440 MHz, 47 dB; 906 MHz, 59 dB;
1246 MHz, 55 dB.

20 kHz channel spacing: 29 MHz, 45 dB*; 52 MHz, 44 dB*;
146 MHz, 43 dB*; 440 MHz, 47 dB*; 906 MHz, 59 dB*;
1246 MHz, 56 dB*; 10 MHz channel spacing: 52 MHz,
53 dB; 146 MHz, 57 dB; 440 MHz, 63 dB.

At threshold: SSB, 14 MHz, 0.18 uV; FM, 29 MHz, 0.15 uV;
52 MHz, 0.09 pV; 146 MHz, 0.19 uV; 440 MHz, 0.24 uV;
906 MHz, 0.15 uV; 1246 MHz, 0.38 uV.

0.11 W at 10% THD into 8 Q.

Range at —6 dB points, (bandwidth): CW: 430-2604 Hz
(2174 Hz); USB: 394-2475 Hz (2081 Hz); LSB: 430-
2606 Hz (2176 Hz); AM: 309-2464 Hz (2155 Hz).

IF: 14 MHz, 67 dB; 52 MHz, 75 dB; 144 MHz, 57 dB;
440 MHz, 53 dB; 906 MHz, 78 dB; 1270 MHz, 32 dB;
Image: 14 MHz, 54 dB; 52 MHz, 52 dB; 146 MHz, 44 dB;
440 MHz, 55 dB; 906 MHz, 40 dB; 1270 MHz, 35 dB.

Except as noted, all dynamic range measurements were taken using the ARRL Lab standard spacing of 20 kHz.
TThird-order intercept points were determined using noise floor reference.

*Measurement was noise-limited at value indicated.

in Table 3. It’s a very good receiver for a
handheld of this price class, but the re-
sults come with a caveat. The dynamic
range and FM adjacent channel rejection
measurements were taken with the
receiver running on 3 V dc internal bat-
tery power. When power was applied
from the ARRL Lab’s external power
supply through the EXT DC jack, these
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measurements were almost universally
noise-limited at significantly degraded
values. Under external power, the best-
case values for two-tone, third-order IMD
and third-order intercept point were 35
dB and -70 dB, respectively, at 1240
MHz. For optimum performance in
crowded band conditions, users may wish
to stick with internal batteries.

All in all, Yaesu nicely incorporates
some of its more popular handheld trans-
ceiver functions into this radio, and fans
of those functions will like it. It’s a nice
little rig designed for an uncrowded band.

Manufacturer: Vertex Standard, 10900
Walker St, Cypress, CA 90630; tel 714-
827-7600; fax 714-827-9100; www.
vxstdusa.com. Price: $299.95.



TECHNICAL CORRESPONDENCE

RE “THE ST LOUIS SWITCHER”

By Steven D. Katz, WB2WIK, 20510
Malden St, Winnetka, CA 91306;
wb2wik @aol.com

¢ Tread “The St Louis Switcher,” by Matt
Kastigar, NOXEU (May 2002 QS7, pp 35-
38) with interest and offer some follow-
up information that may save readers
some trouble.

First, the resulting item from the article
is labeled a “13.6-V 20-A Power Supply,”
when, in fact, it isn’t. By the author’s ad-
mission, and apparently confirmed in the
ARRL Lab, the power supply blew a line
fuse at 17.5 A dc output from the +12 V
bus, and the regulation was poor enough
that with a 20 A load the output voltage
dropped 6%, down to 12.77 V dc.

Being intimately familiar with PC
power supplies over a period of many
years, [ suspect the “output ac ripple”
quoted on page 38 of the article isn’t quite
as low as stated (15 mV) if measured at
full load. Is that 15 mV RMS? 15 mV
peak? 15 mV P-P? At 20 A? At what fre-
quency? Was the entire spectrum from dc
to the 10x harmonic of the switch
scanned? The number sounds far too low
for a power supply that is obviously drop-
ping out of regulation.

These issues are all relatively minor in
the big picture. The power supplies
discussed in the article are PS/2 types, hav-
ing the features indicated. PS/2 power sup-
plies are technically obsolete and at their
“End of Life” for the PC industry, which
adopted the ATX standard more than four
years ago. ATX power supplies, which are
available from 100 W to 600 W+, are quite
different animals and they are commonly
found in most all PCs disposed of or re-
cycled today. PS/2 power supplies most
commonly yielded 230 W maximum, ar-
ranged as follows: +5 V@23 A, +12 V@
9A,-5V@05A,-12V@0.5 A.

This totals 231.5 W and represents about
the “best of breed” PS/2 power supplies
used in PCs. Larger power supplies were
used in servers having multiple CPUs.
Other PC supplies get more interesting.

For one thing, the Intel ATX standard
came along with Pentium-class CPUs,
which operate on a bus voltage of 3.3 V.
The ATX standard also requires that the
power supply never fully shuts down: that
it always provides a source of +5 V dc,
called “standby” voltage, so that ground-
ing a single pin on the 20-pin ATX con-
nector “soft starts” the power supply and

allows it to provide power to the other
rails. That pin is 14, which must be tied
to a common connection to make the
power supply function for bench use,
such as powering amateur gear. This im-
portant piece of data appears to be miss-
ing from the subject article.

I pulled three ATX 2.04 compatible
power supplies and derived vastly differ-
ent results. All are “new” power supplies
that meet their published specifications.
None of them can provide 20 A dc at
+12 V with transient response times that
would permit CW operation. In all cases,
I loaded the +5 V bus as stipulated for
“minimum load” by the manufacturer
(typically, 2 A dc, which required a
2.5 Q, 20-W resistor).

The 3P Pacific Power Products
KPP400J-4B, a very good (one of “best of
breed”) ATX power supply, is rated
14.0 A at +12 V (although it can provide
42.0 A at +5 V and 20.0 A at +3.3 V, as
well as other outputs). I was able to crank
the voltage up to 12.6 V, not quite 13.8, but
better than 12.0 and seemingly sufficient
to power my test transceiver, a Kenwood
TS-850S/AT. As long, that is, as I used the
TS-850S/AT at about 50 W of output power
in a steady-carrier mode such as FM or
RTTY. When switched to CW and sending
dits at 30 WPM, the TS-850’s transmitted
signal exhibited some very undesirable
traits, including chirp. Increasing the power
to 100 W output and sending more dits
caused the 6 A ac-line fuse to blow.

The other two power supplies failed
the “CW?” test almost immediately and
did not fare as well as the 3P model.

A “best of breed” PS/2 power supply
taken from a last-generation AT chassis is
Seventeam model ST-300WHT, which is
rated 15 A at +12 V (as well as 23 A at
+5 V, and small currents at —12 and -5 V).
It’s called a “300 W” power supply, and
thus has about 70 W more capacity than
the typical 230 W PS/2 unit. Loading the
+5 V bus with the resistor as stated ear-
lier, I ran the “CW” test with the TS-850S/
AT and not only did the rig chirp and sput-
ter, but the power supply failed altogether.

A more common PS/2 power supply,
a 230 W model, is Powertech’s CK-
4250DE, found in many PCs. It is only
rated for 9 A at +12 V and could not mus-
ter enough output to run the TS-850 at
anything more than about 40 W of RF
output power.

While PS/2 power supplies remain
abundant, especially in recycling centers

(and literally in dumps!), they are not well
suited to conversion to bench supplies or
for powering Amateur Radio equipment at
the 20 A level. I notice the N2APB model
shown in the photograph is sitting along-
side an FT-817 (5 W rig which requires no
more than 2 A dc). This seems like a more
appropriate load for the power supply.

I recommend that readers carefully
select a suitable candidate supply for con-
version and stress several points not men-
tioned in the article:

1. Since the ATX standard is more than
four years old, most PC power supplies
on dealer’s shelves today will be “ATX”
not PS/2. Many in recycling centers are
already ATX as well, I have found. These
are a better choice than PS/2 power
supplies, because they tend to have more
+12 V power available.

2. Remember, if you do use an ATX
power supply, you must jumper pins 13
and 14 of the 20-pin motherboard con-
nector to turn the power supply on. Sim-
ply plugging in the supply is not enough,
and most ATX power supplies don’t even
have a power switch.

3. If you can, use a power supply that
has Active Power Factor Correction, usu-
ally indicated as PFC. Reason: To meet
the requirements of the European Union
regulations concerning Information Tech-
nology Equipment that can carry the CE
Mark, active PFC is a given. Power sup-
plies not using PFC won’t meet a require-
ment called European Norm (EN) 61000-
3-2 for line power harmonic reduction.
Here in the States, this is not a require-
ment (yet), but the benefit of a good PFC
circuit is that it tends to additionally fil-
ter and smooth noise that might normally
be conducted back from the power sup-
ply into the ac line. This reduces con-
ducted RFI a great deal, making almost
any PFC power supply a better choice for
use around radio equipment.

4. If you want to power QRP gear at
less than 5 A dc load current or FM gear
(constant-carrier) at less than 10 A dc
load current, a PC power supply can make
an ideal, very inexpensive source. But for
modes that tax the power supply’s abil-
ity to hold up during rapidly switching
loads, such as CW, and to a lesser extent
SSB, especially if the load current ex-
ceeds 10 A dc, I have yet to find a suit-
able PC power supply for the application.
The larger Enterprise (server) class power
supplies, frequently in the 500-600 W
range, might do it; but the smaller 230-
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300 W units found in surplus PCs may
not be worth converting.

CURRENT FLOW

By Professor Dean S. Edmonds, Jr, KIQCI
1019 Spyglass Ln, Naples, FL 34102

¢ Once more the old physics professor
is inspired to write you by one of your
answers. This time it’s the question about
which way electrons flow that appeared
in a recent [Sept 2001, p 56—FEd.] issue
of OST. Of course you’re quite correct in
stating that the conduction electrons in a
complete circuit move from the negative
battery terminal around the circuit to the
positive terminal, just as you would ex-
pect from the ideas that electrons are
negative and like charges repel while un-
like charges attract. And indeed, this di-
rection of flow is opposite to the so-called
conventional direction, usually assumed
in circuit analysis that does not consider
the mechanism of conduction. But I'd go
easy on this hole-flow bit.

In the first place, in the normal conduc-
tion of electricity by metallic conductors,
which is what the questioner is talking
about, the flow of charge is known to be
by electrons. Conducting metals are char-
acterized by a crystal lattice in which the
outer, or valence, electrons are free to
move through the crystal structure. In the
language of solid-state quantum mechan-
ics, metals have a continuum of allowed
energy states called the conduction band
lying above the Fermi sea (the inner
electron states) but with no energy gap
separating the two. The objection that the
electrons do not move fast enough “to cre-
ate the behavior we observe” is really not
valid, although the fact that a circuit comes
alive the instant the switch is turned on has
bothered students of electricity for genera-
tions. For the actual speed with which
electrons move down a current-carrying
wire—the so-called drift velocity—is
indeed very slow. An example given in a
well-known physics text! shows that the
electrons in a length of #14 (AWG) cop-
per wire carrying a current of 10 A is only
0.036 cm/s. That means it takes 28 sec-
onds for any given electron in this wire to
move | cm along the wire! How, then, can
a whole circuit, that could involve miles
of wire, start up all at once?

I’ve always answered this question by
considering a long garden hose attached
to a bib tap. If the hose is full of water,
water shoots out the open end as soon as
the tap is turned on. It’s not the same wa-
ter as is coming through the tap at that in-
stant, but who cares? If you’ve seen one
bit of water, you’ve seen them all. Of
'Halliday, D., and R. Resnick, Fundamentals

of Physics (New York: John Wiley & Sons,
1970), pp 509-510.
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course the hose had to be full initially, but
a metal wire is always full of free elec-
trons, and we have it on the authority of
Wolfgang Pauli himself that all electrons
are identical. In a circuit, when the switch
is turned on, the electrons passing through
the switch contacts are not the same as
those further around the circuit, but you
can’t tell the difference. Again, if you’ve
seen one electron, you’ve seen them all!

So why is the direction of conventional
current flow opposite to that of electron
motion? Never mind hole flow, it’s be-
cause Benjamin Franklin made a mistake:
As early as 1733, the French physicist C.
F. duFay had postulated that there were
two kinds of electricity (what we would
call electric charge). One was obtained by
rubbing a plastic (amber or sealing wax
or what we would call hard rubber) with
wool and was therefore called resinous
electricity. The other was obtained by rub-
bing glass with silk and was called vitre-
ous electricity. DuFay also established
that like charges repel and unlike charges
attract. Franklin then observed that since
in algebra, if you multiply two positive
or two negative quantities together you get
a positive quantity (which he thought of
as indicating repulsion), whereas if you
multiply a positive by a negative or a
negative by a positive you get a negative
quantity (signifying attraction), better
names for the two kinds of electricity
would be plus and minus. It was then up
to him to determine which was which, and
because he was working from a somewhat
different basis than duFay (and of course
knew nothing about the existence of elec-
trons), he got it wrong in the light of sub-
sequent developments.

It’s just a shame that the electron, the
principal charge carrier in ordinary con-
duction, turned out to carry the type of
charge that Franklin had called negative.
He could perfectly well have made the
opposite choice, in which case none of
the confusion about the direction of cur-
rent flow would have arisen. Thus an
important bit of modern nomenclature
stems from a mere quirk of history—the
arbitrary choice by a pioneer in the field.

NEW OLD DATA ON BEACONET*31

By Ed Sack, W3INRG, 1780 Avenida del
Mundo #404, Coronado, CA 92118-4011;
esack @pacbell.net

¢ Our article, “Collecting Propagation
Data on 10 Meters using BEACONet"31”
(June 2002 QST, pp 37-39) attracted the
attention of Robert Gonsett, W6VR. Bob
brought to our attention an abstract from
the publication “Radio Wave Propagation,
Consolidated Summary Technical Report
of the Committee on Propagation of the
National Defense Research Committee,”

Charles R. Burrows, Chairman, which was
published by Academic Press, Inc, in 1949.

During the early years of World War 2,
government researchers had set up a sta-
tion in San Diego (not all that far from the
author) and in San Pedro (not all that far
from KF6XA whose BEACONet transmis-
sions provided the data we submitted in
the OST paper). Those stations gathered
both HF and VHF propagation data. We
repeat here some of the findings reported
in the Summary Technical Report:

The meteorological conditions at San
Diego during most of the year are charac-
terized by the presence of a high-pressure
area and high-level subsidence. In more
concrete terms, there is a surface stratum
of comparatively cool and moist air on top
of which there is a layer of very dry, warm
air. The transitions between the two strata
are as sharp as can be found anywhere, and
the transitional layer is often no more than
a few hundred feet thick. The height of the
transition layer above the ground is usually
between 1000 and 3000 ft and sometimes
as much as 4000 ft.

Summarizing the results of this experi-
ment, it may be said that the phenomenon
of reflection from an elevated layer has been
well established qualitatively and, in some
respects, quantitatively. The meteorological
conditions at San Diego are rather singu-
lar, and so far such reflection occurring in
a systematic fashion has not been described
elsewhere though indications of similar ef-
fects have occasionally been reported.

Bottom line, it looks as if the propa-
gation effects we reported in our June
2002 QST article had been noticed and
explained some 60 years ago. Once again,
the pioneering work that was done in “ra-
dio” and “radar” during World War 2
turns out to have enduring value.

We now have thousands of KF6XA
BEACONet data points at W3NRG, with
equipment kept constant. The peaks and
valleys in Figure 3 of our article become
very muted during the summer months.
The sharp layer transition suggested by the
WW2 data apparently remains distinct and
at a height for strong propagation of
KF6XA'’s signal to W3NRG nearly around
the clock. The high capture rate experi-
enced at night in the winter months occurs
in daylight as well during summer months.

Technical Correspondence items have not
been tested by QST or the ARRL unless oth-
erwise stated. Although we can’t guarantee
that a given idea will work for your situation,
we make every effort to screen out harmful
information.

Letters for this column may be sent to
Technical Correspondence, ARRL, 225 Main
St, Newington, CT 06111, or via e-mail to tc
@arrl.org. Please include your name, call
sign, complete mailing address, daytime tele-
phone number and e-mail address on all
correspondence. Whether praising or criti-
cizing a work, please send the author(s) a
copy of your comments. The publishers of
QST assume no responsibility for statements
made herein by correspondents.



PUBLIC SERVICE

APRS and Search and

By Jeff Lehman, KD6DHB
San Bernardino County Sheriff’s Cave
Rescue Team jlehman @ caverescue.net

1. APRS Introduction

A year or so ago I was on a search as
part of a composite team that was sent to
assist in the evacuation of some overdue
hikers. The hikers were found the previ-
ous evening, and had spent a cold night
with rescuers. From the outset there was
difficulty in locating the proper canyon
for our descent. The weather was cloudy
so aviation was not flying at the begin-
ning of the mission, and the location re-
ports from those with the rescue subjects
were conflicting. Since we were carry-
ing vertical gear (ropes, carabiners, har-
nesses, etc) I opted not to bring my GPS
or personal radio so as to reduce my load
in the steep terrain (I learned many les-
sons on this rescue, two of the most im-
portant being never leave your radio and
never leave your GPS).

From the outset, I realized that our
team was having GPS “issues.” When [
heard the team member with the GPS re-
port our position, it didn’t correspond to
where I thought we were on the map.
After a couple of position reports, I
started to get a bit frustrated with my
navigation abilities, when I asked, “What
map datum is your GPS set to?” I knew
something was amiss when I got a blank
stare. It turned out that the GPS’s datum
was set to “User Datum.” While we did
accomplish our mission that day, it be-
gan the search for a better way to moni-
tor a SAR team’s location.

Later, when relating this story to my
teammates, most of them hams, we de-
cided that it would be nice to reduce the
likelihood of user error in the use of these
technologies. After all, unless you use ra-
dios and GPS units regularly, their effec-
tive use can be daunting. A few of us had
been talking about the use of the Auto-
matic Position Reporting System in SAR,
but we hadn’t pursued it aggressively.

APRS was developed by Amateur
Radio operator, Bob Bruninga, WB4APR,
more than 10 years ago, and hams have
been using APRS to track things such as
floats in the Tournament of Roses Parade,
runners on the Olympic Torch Relay, high
altitude balloons and their personal ve-
hicles. APRS encoders take the position
output of a GPS receiver and use a radio
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The APRS team: Tad Gallistel, KG6ANQ, Jeff Lehman, KD6DHB, Mark Kinsey, KG6JZX

and Mark Kern, KE6QXF. All are members of the San Bernardino County Sheriff’s Cave

Rescue Team.

to transmit a “packet” of this information
that can be decoded by another station
and plotted on a map. Depending on the
rate at which one reports his position, the
receiving station gets real-time locations
for each station.

The reception of a packet can be im-
proved with the use of digipeaters. Like
radio repeaters that are used with voice
communications, digipeaters can sit on
mountaintops and repeat position pack-
ets. The difference with digipeater use is
that it is transparent to the end user. Since
there are no input and output frequency
offsets, or PLs to set there is nothing that
the user in the field must do. They just
go about their primary job—searching
and rescuing. In addition, portable
digipeaters can be set up very easily that
can help fill in areas of poor coverage.
No large duplexing “cans,” controllers,
or other equipment associated with voice
communication repeaters are required. A
digipeater consists of a terminal node
controller (TNC) and a radio.

The Mountain Rescue Association
(MRA) offers a grant to further research
in search and rescue operations each year.
We wrote a proposal to the MRA (www.
mra.org) to study the use of APRS in
search and rescue (SAR) environments.
We proposed to study the optimum en-
closure for the trackers, the optimum re-
porting interval, the use of digipeaters,
and the use of high-quality topographic
map software to display position reports.
In addition, we sought to use equipment
(radios and GPSs) that our team already

owned. To our delight our proposal was
funded and we began, in earnest, the con-
struction and purchase of the necessary
hardware and software to build six track-
ing encoders and a base station to receive
the reports and display them on a map.

2. Hardware and Software
Encoders

When designing the device that is to
accompany rescuers in the field, there are
a number of requirements for effective
SAR use. The device must be weather-
proof to some degree, it must be relatively
lightweight and not bulky; the device
should not encumber the rescuer to such
a degree that their ability to perform their
primary function is compromised. Fi-
nally, the device should be “rescuer
proof.” That is, there should be minimal
maintenance required once deployed. The
greater the number of buttons, and user
intervention that is required, the greater
the likelihood that the device will fail due
to user error.

After investigating numerous options
for encoders which included the
TinyTrakII encoder (www.byonics.com),
Paccomm PicoPacket (www.paccomm.
com), and the Tigertronics TigerTrak
TM-1 (www.gpstracker.com), we de-
cided upon the TigerTrak TM-1. We ini-
tially purchased and built two TinyTrak’s,
but we were not able to get past an RF
interference issue that would lock the en-
coder into transmit. Our packaging re-
quirements necessitated close proximity
of encoder and radio, and we were not
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able to provide adequate shielding. The
TigerTrak did not seem to have the
same problems, so we decided to use this
device.

The TigerTrak is a small, robust track-
ing encoder that will interface to just
about any GPS or radio. Jason Yilek man-
ager of CJ Products, the distributors of
the TigerTrak, worked hard with us to
make sure that this device would fit our
design requirements. For example, when
he found out that we were going to use
the popular Garmin eTrex GPS with the
device, they made a modification to the
board to make sure that the voltage lev-
els provided by the eTrex would indeed
work with the TigerTrak. It turns out
that some eTrex GPS units don’t provide
enough voltage at the serial port to
successfully pass the data with the
TigerTrak. A modification to the board,
and a diode in the cable (they even gave
us the diode so that we could include it
in our cable) took care of any potential
problems with the GPS interface.

Radios

Being hams, our team has a cache of
the popular Yaesu VX-150 handheld VHF
radio. This radio is well-suited for rug-
ged treatment, and they have performed
admirably in the field for a number of
years. The trick to interfacing this radio
to the encoder was finding a source for
the 4-conductor microphone plug now
popular on Yaesu radios. One suggestion
from a local amateur radio store was to
buy the cloning cable and cut it in half,
but this was an expensive option, and it
did not allow for a 90 degree bend in the
connector. A call to the Yaesu parts de-
partment and their technical folks yielded
no leads. Finally, we happened upon a
terrific source. Bux Comm Co. (www.
buxcommco.com) has the 4-conductor
right-angle plug molded onto a spiral
microphone cord. What a find! This en-
abled us to make a robust connection to
the encoder for only a few dollars.

Base Station

For the command post station we pur-
chased a Kantronics KPC-3+ TNC and
connected it to a Yaesu FT-50R handheld
transceiver that we had in the team cache.
The TNC was connected to a team
member’s personal laptop computer, and
the radio fed a “James Pole” copper J-
pole purchased from James Pole Anten-
nas (www.jamespole.net).

Software

The mapping software is a crucial part
to APRS. After all, the whole point is to
show where things are. The trouble with
APRS software and SAR is that most of
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the mapping packages for use with APRS
are street-level maps, and not topographic
maps for wilderness use. To compound
the difficulties, the USGS topographic
maps used for wilderness travel use the
North American Datum of 1927 (NAD27)
and the maps with packages such as
DeLorme StreetAtlas, Microsoft
Mappoint, or WinAPRS use WGS84 or
NADS&3 as their datum. Also, most wil-
derness SAR uses the Universal Trans-
verse Mercator (UTM) coordinate system.
UTM coordinates are much easier to de-
cipher when trying to plot a position on a
map. With the UTM system, finding your
position on the map is much like playing
the game of Battleship. Your position is a
series of numbers that correspond to so
many units over and so many units up in
a particular grid shown on the map. The
position reports available via APRS use
the NMEA sentence which is given in
latitude and longitude. The ability to
translate between coordinate systems and
datums is an important feature.

We tried three software packages:
WinAPRS, APRSPoint, and APRS+SA.
Another package, XASTIR, which has to-
pographic map support, was not actually
used in the field due to the fact that it
only runs under LINUX (The source code
for a Windows version is available at the
time of this writing), and we did not have
a laptop configured to run LINUX at the
time. While Mappoint was the most user-
friendly in terms of the integration of
maps with APRS software, the ability of
APRS+SA to translate position reports
between coordinate systems and datums
made it the favorite.

Why is this an important feature?
First, since APRS positions are reported
in latitude and longitude, it is helpful to
convert these positions to UTM so that
they can periodically be plotted by hand
on the master command post map some-
where in the command post. Also, re-
member that the positions are being re-
ported relative to the WGS84 or NADS3
map datum so they correctly appear on
the real-time APRS map. That master
map in the command post, however, uses
the NAD27 datum so in order to correctly
plot a position on this map, the position
reports need to be translated to the cor-
rect datum. To be honest, for most work
the difference between NAD27 and
NAD83/WGS84 is negligible, but in the
example given at the beginning of this
article, the difference between these was
significant. Finally, this conversion is
handy because the GPS’s in the aircraft
in our county are set to read NAD&3/
WGS84 and latitude and longitude. Of-
ten positions of teams on the ground (who
are using NAD27 and UTM) are routed

through the command post so that the
appropriate conversion can be made in the
case where a helicopter needs to meet a
team on the ground.

As an additional note, there are a
number of topographical map packages
available that would make an excellent
platform for APRS. The author contacted
National Geographic Topo Maps (for-
merly TOPO!) and MapTech, and both
companies said they had no plans to of-
fer APRS support. This is unfortunate,
because either of these would be an ex-
cellent SAR tool.

Roving Digipeater

Since most SAR missions occur in
sparsely populated areas we were not cer-
tain how well the existing APRS network
would be accessible to digipeat our field
stations. We did consider using full-
fledged TNC’s (encoders and decoders)
for each of the field stations so that each
could serve as a digipeater, and forward
position reports along, but this option was
beyond our budget, and form factor re-
quirements. We decided that one or more
roving digipeaters may be the best way
to ensure that the position reports of those
teams in the field would be heard by the
command post.

Small, portable digipeaters have been
constructed by a number of folks to sup-
port APRS activities. Deployment of
man-portable digipeaters would be very
helpful in remote locations, but they
could not be fielded as quickly as a ve-
hicle-based digipeater. For most opera-
tions, however, a digipeater with a rela-
tively high-power radio (>10 W) in a
vehicle is the most useful. This digipeater
can move as teams move, or quickly be
placed in a location where it can hear the
stations in the field and be heard by the
command post. So far, we have used one
roving digipeater and it has been suffi-
cient in a number of different kinds of
terrain.

The use of existing digipeater infra-
structure greatly simplifies the problem
of getting the position reports back to the
command post. If the command post can
hear one or more existing hill-top
(WIDE) digipeaters then chances are the
roving digipeater can as well. In this
manner, the hilltop digipeater can forward
packets even if the roving digipeater is
out of range for direct contact with the
command post. More on this later.

3. The Field Tests

After a few months of building and
research we were able to field our six
tracking devices, base station, and a
roving digipeater on three different
occasions.



A. Mountain Terrain with Rolling Hills

The first operation was part of a San
Bernardino County Sheriff’s West Valley
SAR Team search scenario in the local
San Bernardino Mountains.

The plan was the “overdue hiker sce-
nario” where the team rolls on site, in-
terviews the reporting person, sketches
any shoe prints, makes team assignments,
and searches for the lost person. Mark
Kinsey, KG6JZX, a fellow Cave Team
member, and I were to attach our track-
ing devices to one member of each of the
six search teams, set up a base station for
map display, and deploy our roving
digipeater if necessary. The search sce-
nario occurred in Holcomb Valley which
is well suited for a first-time test. For the
most part, radio coverage is not greatly
complicated by the terrain, but as with
any search, communication can always be
problematic.

Mark Kinsey and I were prepared to
operate out of the front seat of a vehicle,
but Bill Maclay, KD6HFY, member of
both the San Bernardino County Sheriftf’s
Search Dog Team and Communications
Team, showed up with his nifty trailer

Field Organization Reports

Public Service Honor Roll
June 2003

This listing is to recognize radio amateurs whose public
service performance during the month indicted qualifies for
70 or more total points in the following 6 categories (as
reported to their Section Managers). Please note the
maximum points for each category:

1) Participating in a public service net, using any mode.
—1 point per net session; maximum 40.

2) Handling formal messages (radiograms) via any mode.
—1 point for each message handled; maximum 40.

3) Serving in an ARRL-sponsored volunteer position: ARRL
Field Organization appointee or Section Manager, NTS Net
Manager, TCC Director, TCC member, NTS official or
appointee above the Section level.—10 points for each
position; maximum 30.

4) Participation in scheduled, short-term public service
events such as walk-a-thons, bike-a-thons, parades,
simulated emer?ency tests and related practice events.
This includes off-the-air meetings and coordination efforts
with related emergency groups and served agencies.—5
points per hour (or any portion thereof) of time spent in
either coordinating and/or operating in the public service
event; no limit.

5) Participation in an unplanned emergency response when
the Amateur Radio operator is on the scene. This also
includes unplanned incident requests by public or served
agencies for Amateur Radio participation.—5 points per
hour (or any portion thereof) of time spent directly involved
in the emergency operation; no limit.

6) Providing and maintaining a) an automated digital system
that handles ARRL radiogram-formatted messages; b) a
Web page or e-mail list server oriented toward Amateur
Radio public service—10 points per item.

Amateur Radio stations that qualify for PSHR 12 consecutive
months, or 18 out of a 24 month period, will be awarded a
certificate from Headquarters upon written notification of
qualifying months to the Public Service Branch of Field and
Educational Services at ARRL HQ.
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with well-appointed radio/computer
workspace. This freed our team vehicle
for use as the roving digipeater. We main-
tained a position lock on every team
throughout the duration of the eight hour
scenario. When we began to not get po-
sition reports from teams at each two-
minute interval, the roving digipeater was
deployed to fill the gaps. This digipeater
was the Cave Rescue Team truck with a
TNC attached to its VHF radio (Kenwood
TM-733A). I drove the roads in the area
finding a high spot, and coordinated with
Mark back at the command post to con-
firm that he was getting position reports.
When the teams moved to an area no
longer covered by the digipeater, I moved
along as well. A few times we “lost”
teams for 10 or 15 minutes, but this could
have been due to poor GPS coverage, as
the encoder will not send a packet unless
the GPS has a position lock. In one case
it was due to a team member’s pack cov-
ering the GPS during a lunch break.
Since this was new technology, the
APRS information was not relied upon
heavily early in the search. One of the is-
sues was the location of the mapping dis-
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play with respect to the master search map.
It would be more effective if they were
right next to each other. Also, one of the
current difficulties with SAR use is that
the maps provided with the APRS software
are street-level maps, and not topographic
maps. We could see relative locations and
locations with respect to roads, but not
directly on a topographic map.

At one point three teams were waiting
for instructions at a road intersection when
one of the teams “caught sign” and began
tracking. Right away their departure from
the area was noticed on the APRS plot and
the command post called to ask why they
were leaving, and why the command post
wasn’t notified. As it turned out, one of
the other teams at the intersection had
suggested to the tracking team that they
should notify the command post of their
departure, and the tracking team was
about to do that when the command post
called. This same day we were able to
notify two teams that they were actually
following each other, and to spread out to
make a more effective search.

[Editor’s Note: This article will continue
next month. |

The following stations qualified for PSHR points in previous
months, but were not recognized in this column: (May)
W4WNY 164, W4ZJY 107, NF5B 159, KD1SM 139, WB1CHU
130, AA8SN 128, AC5VN 123, K6YR 120, K5MC 110,
N1VXP 110, KG4CSQ 108, WATURS 105, NSKWB 103,
K5DPG 101, W1QU 100, K5ER 93, W5PY 92, KA1GWE 90,
WBBRCR 90, W4CKS 90, W4DLZ 87, KD5ITA 86, W4PIM
80, W4ANTI 78, KF60OIF 76, KC6NBI 70. (Apr) AB2IZ 400,
KG4CSQ 163, K4DZM 100, KO40OL 100, NB4K 75.

Section Traffic Manager Reports
June 2003

AK, AR, CO, DE, EB, EMA, EPA, EWA, GA, ID, IL, IN, KS,
KY, LA, MDC, ME, MI, MS, NC, NFL, NH, NLI, NM, NNJ,
NNY, NTX, OH, OK, OR, ORG, SC, SD, SNJ, STX, SJV, TN,
VA, WCF, WI, WMA, WNY, WPA, WWA, WY. The following
STM reports for May were received but not reported in the
last month’s column: IL, ME, NNY, SB, WMA.

Section Emergency Coordinator Reports
June 2003

AK, AR, AZ, EWA, IL, IN, KS, KY, LA, MDC, MI, MO, MN,
NE, NLI, SFL, SNJ, SC, STX, SV, TN, WMA, WNY, WPA,
WV. The following SEC reports for May were received but
not reported in last month’s column: AZ, KS, LA, NE, WPA,

Brass Pounders League
June 2003

The BPL is open to all amateurs in the US, Canada and US
possessions who report to their SMs a total of 500 points or
a sum of 100 or more origination and delivery points for any
calendar month. All messages must be handled on amateur
frequencies within 48 hours of receipt in standard ARRL
radiogram format.

Call Orig Revd Sent  Divd Total
W4zJY 0 1187 1029 0 2216
KK3F 23 962 918 0 1903

1GMF 0 256 1201 7 1464
KA5KLU 0 599 705 31 1335
WA4EAT 0 563 539 0 1102

2LTC 0 537 503 48 1088
K9JPS 0 455 30 440 925
WX4H 0 512 400 2 914
W7TVA 36 419 63 392 910
KW1U 0 422 385 23 830
K7BDU 0 391 392 0 783
WB5ZED - - - - 706

9VE 0 283 37 264 584

7QM 60 233 267 4 564
W6DOB 11 186 312 37 546
K5UPN 16 257 231 4 508

BP(Ig for 100 or m%l:e originations plus deliveries: WOIHW 206,
K9GU 147, WORCW 121, AK6DV 120, NJ5M 110.
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HOW’S DX?

Annobon Island

Annobon Island (3C@) measures 3 km
wide by 6 km long and is located approxi-
mately 193 km southwest of Sao Tome
(S9). The small mountainous island is lo-
cated about 470 km from Equatorial
Guinea. Annobon was discovered by the
Portuguese in the 15th century and later
purchased by the Spanish in 1778. How-
ever, it wasn’t until 1885 that the island
was inhabited.

Equatorial Guinea, which is the par-
ent country of Annobon Island, gained its
independence from Spain on October 12,
1968. This happened shortly after Fran-
cisco Macias Nguema was elected as the
first president of Equatorial Guinea.
Macias Nguema gave himself the title of
“President for Life” and took complete
control of the government of Equatorial
Guinea in 1972. He was one of the worst
dictators in African history, having killed
or exiled close to a third of the country’s
people. In 1979 Lt Colonel Teodoro
Obiang Nguema Mbasogo successfully
led a coup d’etat and executed the
dictator.

Past DXpeditions from
Annobon, 3C0

Annobon, also known as Pagalu, was
added to the DXCC list in 1968, as it
more than met the minimum distance cri-
teria from the “parent country” Equato-
rial Guinea. The first DXpedition was by
Martti Laine, OH2BH, and Ville
Hiilesmaa, OH2MM. This was just the
first of many firsts for Martti. The two
Finns flew onto the island and the excit-
ing adventure is told in “Where do we go
next?” It was almost 20 years later, Oc-
tober 1979, when a group of Spanish op-
erators made it to the island and made
some 8400 QSOs in just 48 hours. Carl
Henson, WB4ZNH, and his wife Martha,
WN4FVU, chartered a plane and were
active as 3COAC and 3C@BC in January
1982. The Hensons’ operation was the
first and only to include a female opera-
tor. Eric Sjolund, SMPAGD, sailed to the
island in November 1989 and operated as
3C@GD for five days, making about 6200
QSOs. A Spanish group flew to the is-
land via Libreville, Gabon in August
1991. They operated as 3CCW making
13,266 QSOs on SSB and 12,491 on CW.
The most recent operation from Annobon
was in September 1999 by 3C@R. This

5.

Elmo, EA5BYP, and Vic, EA5FO, are heading back to

operated as 3COR in September 1999.
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Annobon Island is located near Equatorial
Guinea off the west coast of Africa

operation was originally to include Vic,
EAS5YN; Elmo, EA5BYP; Ramon,
3C1GS, and Robert, 3C1RYV, but only the
two Spanish operators were able to make
the trip. During the 3C@R operation, the
two were active for nine days, making
23,800 QSOs despite some equipment
failures and operator setbacks.

October 2003 DXpedition to
Annobon
On June 25, 2003 Vicente, EASYN,

w 4 & B Y

Annobon Island in October. They

announced that he would be teaming up
with Franz, DJ9ZB; Elmo, EASBYP, and
Victor, EASFO, for a DXpedition to
Annobon Island in October of this year.
Vic and Elmo are veterans from the Sep-
tember 1999 3C@R operation. Although
no call sign was mentioned in the press
release, they have obtained the license
and will announce the call prior to the
start of the operation. The group plans to
be active on 160 meters and RTTY on this
trip. Victor will be doing the RTTY and
possibly other digital modes. Franz and
Elmo will handle the SSB work while Vic
will be handing out the CW QSOs. They
plan to have three stations active. The op-
eration is expected to be on the air for 15
days. Financial and any other support are
solicited and welcomed. Contact Tony,
EAS5BY, at eaSby@lynxdxg.com. QSL
via DJ9ZB.

WIDXCC GATHERING

The 51st annual WIDXCC Convention
and Banquet will be held on September 20 at
the Holiday Inn “Holidome” in Rolling Mead-
ows, Illinois, just northwest of Chicago. This
is one of your editor’s favorite DX events of
the year and Bill Smith, WOV A, has once again
done a fantastic job of lining up a full sched-
ule. For a complete listing of speakers, direc-
tions and details, check out the WIDXCC
Convention Web site at www.qth.com/
w9dxce/.

Bernie McClenny, W3BUR 4 3025 Hobbs Rd, Glenwood, MD 21738-9728 € w3ur@arrl.org
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WODXCC GATHERING IN MINNESOTA

The doors of the Bloomington, Minnesota,
Holiday Inn on Highway 35W and 94th St will
open for WODXCC 2003 at 8 AM October 18.
CQ Hall of Fame Inductee and “Mr. WPDXCC
2002” Glenn Johnson, W@GJ, will speak on his
experiences with four-square antennas and will
offer the latest news from Bhutan, and Ralph
Fedor, K@IR, will present a seminar on his DX-
peditions to various rare and very rare Antarctic
DX entities. Radio City, Mounds View, will
present a demo comparing today’s top radios,
and Timewave Technology will demonstrate the
art of digital signal processing technology.

Other speakers already booked for the Con-
vention include Carl Leutzelschwab, K9LA,
with an intriguing talk on the challenges of
W@-land propagation and Igor Zdorov, W@IZ,
with a presentation on his DXpedition exploits
to rare African and Asian entities. “We are add-
ing more great speakers and will be releasing
the information shortly,” Chair Lou Sica,
ACOQX, reports. The Convention will conclude
with a 7 PM Banquet at the Holiday Inn with a
Keynote Speaker. Details for the Convention
can be requested by e-mailing wOdxcc@
woOdxcc.com or by sending a self-addressed,
stamped envelope to WODXCC 2003, PO Box
390633, Minneapolis, MN 55439-0633. Infor-
mation is also available on the WIDXCC 2003
home page at www.w0dxcc.com.

DX NEWS FROM AROUND THE
GLOBE

BS7H—SCARBOROUGH REEF

We’ve had lots of questions about when
BS7H will be active again from Scarborough
Reef (Huang Yan Dao). There have been three
operations from the rocks, two of which
counted for DXCC. The first operation did not
count as the operators were sitting on scaf-
folding, which was partially in the ocean.
Although the April 1995 and April 1997 op-
erations both counted for DXCC, the 1997 op-
eration was cut short after military forces from
a neighboring country escorted the team off
the reef. The BS7H license has been secured
and the landing permit is not a problem. The
real issue seems to be political between China
and its neighbor. Chinese authorities report it
may be possible to attempt another operation
after the Philippines hold their upcoming elec-
tions, which are scheduled to take place next
summer. Until then it may be very difficult for
this “Top Three Country” to be active. Watch
the DX bulletins for any updates.

DXCC CHALLENGE

Eight operators have now reached the
3000-entity level in the DXCC Challenge.
They are W4DR at 3079, WING at 3047,
K5UR at 3043, SPSEWY at 3031, W9ZR at
3024, WI1JR at 3015, I4EAT at 3011 and
K8MFO at 3006. ARRL’s complete June 1
update is available at www.arrl.org/awards/
dxcc/listings/challenge.html.

FG—GUADELOUPE

Roberto, EA2RY, says a group of three
will be operating from Guadeloupe (FG)
September 23 to October 9, including the CQ
WW RTTY Contest.

FO—FRENCH POLYNESIA AND
AUSTRAL ISLANDS

Three Italians plan an operation from some

Polynesian IOTAs in September and October.
They are looking at Maria Island (OC-NEW) in
the Australs and Hereheretue (OC-052) in
French Polynesia. They leave Italy September
26 and return October 17. QSL to their home
calls.

HP—PANAMA

Special call sign HP10@RCP will be on the
air from Panama November 1-3 all bands and
modes (CW, SSB, RTTY and PSK31) to com-
memorate the 100th anniversary of the Repub-
lic of Panama. A special commemorative QSL
will be available for two IRCs or one US dollar.
Web sites: www.radioclubdepanama.org and
www.qsl.net/hplrep.

HK0/S—SAN ANDRES ISLAND

Members of the Florida DXPedition Group
plan to operate from San Andres Island during
the period of October 20 to 28. They will run
four or five stations before and after the con-
test. The group has requested the contest call
sign 5J0X. This year the team is asking for
donations to help offset the costs, which they
have not done in the past. Those interested in
donating can contact Bill Gallier, FDXPG,
2694 North Camel Ave, Middleburg, FL
32068. You can also check out their Web page
at www.geocities.com/hk02003 and www.
geocities.com/wd4wx1/upcoming.

INDIAN OCEAN ISLANDS

G4IRN, John, has received his S79 call sign
from the Seychelles authorities. He did get
S79IRN, which is what he requested. Look for
activity from the Seychelles from September
13 to 16 and again from September 23 to 27. He
will be active as FH/G4IRN from Mayotte from
September 16 to 23. John will be on CW on
10-40 meters with 100 W. QSL via G4IRN.

SV—GREECE

Michael, SV8/DF3IS, will be on Thasos
Island (EU-174) September 11-25,40-10,CW
and SSB. QSL via his home call.

T32—EAST KIRIBATI

Members of the Western Wireless Contest
Club are planning a contest DXpedition to
East Kiribati during the CQ World Wide CW
DX Contest in late November. The team
plans to be active from T32 from November 23
to December 7. They will be active on 10-160
meters, including a multi-two operation in
the CQWW CW Contest. Operators will
include NOKV, KGMP, N2WW, WOZA, NO@T
and N@ZM. Most of the gang do not have
their call signs yet. T32MP (K@MP) and
T32KV (N@KV) are known, however. QSL
cards will go via their home calls.

Effective June 5, 2003 the new QSL man-
ager for La, T32Z, is Pete, K3PD. Logs for
2002 and afterward are available. Any previ-
ous QSL requests sentto N7YL have been lost.
Pete reports that Janice is now inactive. Those
needing a QSL from T32Z will need to resub-
mit to K3PD. No older logs exist, so please do
not submit for any contacts before 2002.

VK9C—COCOS-KEELING AND
VK9X—CHRISTMAS ISLAND

Female DXpedition operators VK3DYL,
VK4SJ and VE7YL have announced that they
are heading to Christmas Island and Cocos-
Keeling this fall. VKOXYL from Christmas
Island is scheduled for October 13-27 and

VKICYL from Cocos-Keeling is set for Octo-
ber 27-November 10. QSL both via VK3DYL.

VKICT and VKOCD will be the Cocos-
Keeling call signs for four German operators
October 11-23. Ops are Gerhard, DJ5SIW;
Thomas, DL2RMC; Hartmut, DMS5TI, and
Andree, DL8LAS. They will be on 160-6, con-
centrating on the lower bands and 30, 17 and 12
meters, including AO-40, with three stations.
QSL via DL2RMC. The same operators
will also be on Christmas Island, VK9X, as
VKIXW, VKIXM, VKIXT and VK9XA,
October 4-11.

VP8—SOUTH SHETLANDS

LZ2UU, Dany, says he will be the radio
operator on the South Shetlands (VPS8) or
Bulgaria’s Antarctic Base St Kliment
Ohridski from mid-November this year
through February next year, using the LZ@A
call sign. He expects to be on all the bands,
CW, SSB and RTTY. In the CQWW CW he
will use VP8/LZ2UU. He may be on in other
operating events as well.

ZK1—SOUTH COOK ISLANDS

Dave, W6AQ, and Don, K6IPV, have made
plans to head for the Pacific later this year.
The two plan to operate from the South Cook
Islands for the CQWW SSB DX Contest in
late October. They expect to arrive on
Rarotonga Island on the evening of October
20 (local) and stay through October 29. Li-
censes have been applied for. Victor, ZK1CG/
ZK1USA, has been a tremendous help in co-
ordinating their trip and promises to help
whenever he can. They anticipate having an-
tennas for all bands (10-160 meters) and will
attempt to be mostly on SSB with some CW.
The guys realize the need for this DXCC en-
tity on RTTY, especially in Europe, so Don
will do this mode, along with other digital
modes, while Dave will be checking out the
local dining and wine establishments. They
will both have their spouses along with them
for this trip so they won’t “have at least one
transmitter on the air 24 hours a day,” but will
be on as much as possible. Both calls and QSL
routes will be announced in the near future.

ZL8—KERMADEC ISLANDS

ZL3CW/F2CW, Jacky Calvo, is heading
back to Raoul Island in the Kermadec Islands.
He will be using the call ZM8CW starting
about October 11 for about 10 days of opera-
tions. QSL via ZL1AMO.

WRAP UP

That is all for this month. A special thanks
to EASBY, EASRM, EA5YN, KE3Q and The
Daily DX for supply information for this
month’s column. Don’t forget to continue
sending your DX news, club newsletters and
photos. Until next month, see you in the pile-
ups!—Bernie, W3UR

www.arrl.org
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THE WORLD ABOVE 50 MHZ

June 2003: A Historic Month in ES Annals

Sporadic E on the bands above
6 meters is one of the rarest and most ex-
citing forms of propagation in the VHF
world. E is a biphasic phenomenon with
a major peak in the Northern Hemisphere
around the summer solstice in June and a
minor peak at the winter solstice in De-
cember. Last month’s column described
the promising beginning of this year’s
summer season, some widespread open-
ings in the US and some mighty large
events in Europe. Nothing could have pre-
pared us for what happened in June.

The rarest of rare VHF propagation is
222 MHz E,. First documented with a
1987 contact between KSUGM (EM12)
and W5HUQ (EM90), only a handful of
contacts have ever been made by this
mode, the longest being between
WS5UWB (EL17) and W6QIW (DM 14) in
2000. Most of these contacts involved
east/west paths across the southern US
except for VE3AX’s (FNO2) contact with
KS5LLL (EM10) in 2001. The harbinger
of things to come was a 222 MHz con-
tact at 23547 on June 9 between John,
W5UWB, and KCCOU (DN70). On
June 14 at 0001Z, Pat, N6RMJ (DM 14),
worked John, KFOM (EM17), from
John’s rover wagon. John was running
15 W to a small Yagi at the time. Then
on June 17 came the most extensive
222 MHz E, opening of all time. Let’s
turn now to a slightly edited version of
the events from Ned, AA7A, who was in
the thick of things from beginning to end:

June 17 was one of the most amazing
evenings on the radio for me. Six meters
opened up around 0200Z in a normal
summer evening fashion. The MUF was
building steadily until around 0230Z,
when [ started to hear weak signals on
144.200. I fired up the 2 meter amplifier,
called a quick CQ and worked W7IEY in
CN87 at 0240. The band quickly settled
into a very good opening with many S9
+ 40 dB signals. I managed to log 20 sta-
tions in the Washington/British Colum-
bia area over the next half-hour as I have
done in such openings for the past 25
years from Phoenix. But this year, there
was something different.

I had recently completed my 222 MHz
station in preparation for this year’s
June VHF QSO party: a Yaesu FT-736R,
Mirage 120-W brick and M? 8-A Yagi at
25 feet. On a lark, I swung the antenna up
towards the Pacific Northwest (PNW) as
the opening kicked into really high gear. I
was alternating between working stations

Figure 1—Paths for the
222 MHz E opening of
June 17.

on 2 meters and calling CQ on 222.1 MHz
CW. I would announce when I went to 222
on the 2 meter frequency and got
acknowledgements from the 2 meter crowd
that they would listen on 222.

I must say that hearing K7XQ’s call
pop out of the noise on 222 gave me a
shock. He faded out before he was done
calling me and did not come back. I went
back to 2 meters to inform him that [ heard
him. So we went back to 222 and after a
few minutes he reappeared and we quickly
completed at 0311Z. I was simply amazed.
I’ve been around enough to know that
something special was going on.

I heard nothing else on 222 after con-
tinued calling, so I went back to 2 meters
and worked nine more stations in the
PNW. I would go back to 222 every couple
of minutes and call CQ on CW. About
20 minutes after my first 222 E, contact,
signals picked up a lot on 2 meters and I

This Month
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September 13-15
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went back to calling diligently on 222. 1
then worked two more stations on 222:
K7ND and W7YOZ around 0340Z. When
that peak was over, I caught them back on
2 meters; they were as ecstatic as I was
about these contacts.

Word apparently got out and I had quite
a gang hanging around my 2 meter “run”
frequency as I continued to coordinate
between 2 and 222. At 0354Z, 222 caught
fire and I managed to work five stations
on sideband: W7BNH, KE7SX, W7FHI,
K7NQ (repeat) and KB7DQH. Some of
these stations were pushing S9 + 40 dB.
That was all I heard on 222—for a while.

I continued to work stations on
2 meters and check 222 for another hour
in this fabulous opening. At 0500Z, NN7J
in CN85 informed me that I was louder
than ever on 2 and that we should try 222.
After a few calls, he came back on 222.100
MHz and was pinning the meter. We com-
pleted quickly. At this point, I was thor-
oughly spent. That made nine contacts
(eight unique) in CN85, 87 and 96 over a
two-hour span. The sporadic E continued
until around 0530Z.

The 222 MHz band was probably
“open” nearly as long as the 2 meter band.
The EIRP of my 2 meter station is nearly
20 dB higher than my 222 MHz station.
Some of the stations I worked in the PNW
were running only 10 W into a single
modest-length Yagi. I can only imagine

Gene Zimmerman, W3ZZ € 33 Brighton Dr, Gaithersburg, MD 20877 (tel 301-948-2594) ¢ w3zz@arrl.org
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Table 1

Summary of June US 2 Meter E; Openings

Date Duration (hrs) Grids (west)
06/09/03 >1.0

06/10/03 0.25 EM09 EN10
06/10/03 0.7 DM98 EM09
06/13-14/03 0.8

06/15/03

06/17/03 >3.0

06/17//03 >3.0

06/20/03 0.1 EN37
06/22/03 0.1 EL17
06/23/03 0.1 EL96
06/24/03 >3.0

06/26/03 1.0

what I would have done with a 222 sta-
tion equipped similarly to my 2 meter
EME setup. Or better yet, stations of that
magnitude at both ends of the circuit.

At the same time Jim, K7ND, and
Marty, K7AYP, reported short duration
openings to AA7A and W7RV (DM35).
The closest contact, at 1286 km, belongs
to Al, K7ICW (DM26ja), and K7TMAC
ex-KB71Y (DN17sn). Using the GTRAU
on-line MUF calculator, the MUF at that
time was approaching 261 MHz. (Thanks
to WS5UWB, N6RMIJ, AA7A, K7ICW,
K7NW, N7DB, WA7TZY and WOWI.)

Two Meter E

Last summer there was almost noth-
ing. This year June adds 10 different 2
meter E_ openings to the three we had in
May. The openings are summarized in
Table 1. Certain features are worth a spe-
cial mention. Unlike many previous
years, the majority of the E, favored the
western and northwestern states. As
Larry, K6AAW, put it, he is lucky to see
brief 2 meter E, once every 10 years in
CNB8O0. Texas was a major epicenter al-
though N@LL in Kansas got more than
his share of activity (five openings in June
to both coasts). Conditions were gener-
ally flat in the East during the ARRL
VHF QSO Party, but early on June 15
there were apparently multiple E clouds
linking the southwest and the Pacific
Northwest. During this time, K5DYY
(ELO7ws) worked KA7SAG/R in CN92,
a distance of more than 2600 km. Two of
the openings were unusual because they
lasted more than three hours apiece and
many stations worked dozens of contacts
in dozens of grids. Along with the
222 MHz E, on the 17th, extensive areas
of the entire West Coast, the Southwest
and parts of the Midwest were involved.
June 24 featured a powerful transgulf E
opening with central and western Texans
working southern Georgia and all but
southern Florida. Jack, W5JLC in DM81,

DN70,30,44 DM26,42,43,62,68,79,78

CM98 CN85,92 DM03,05,07,13,
14,26,33 CN85,92 DM11

DNO07,17 CN87,90,92,96,97

DMO03,04,11,12,14,22,26,33,34,35,43

CM87,88,89,97 CN80 DM06.07

EL09,29 EM00,02,10,12,13,25, DM81
CNB85,87,88,96,97 DN13,17

Grids (east)

EL07,08,09,17,18.19. 29 EM00,10,12,13,15,25,
30,31,36,37

FNO02,31,32,33,42
FN10,20,30 FM17,19

FN43
EN40,53
FK68

DM65,78,DN70 EL07,29 EM09,17,19,25,27,28,
29,35,38 EN10

DM33,35,42,43,44,54,65,72,73,98 EM09 EN04 ELO7

DN07,13,17,22,45,55 CN80,85,89

DN70, EM17,27

EL79,86,87,88,89,96,97,98 EM60,70,80,81, 83,90,92
DN70,71 DM79 EM09

Figure 2—Paths for
the 2 meter opening
of June 17. Egin
red; FAIl in blue.

appeared to be at the western end of the
link. [Thanks to K3TV, W3CMP, AC4TO,
KE4YYD, W4VC, K5AM, K5DYY,
K5SW, N5TIF, W5UWB, W3XO0/5,
WASIYX, K6AAW, K6LMN, KT6KT,
N6PEQ, N6RA, N6RMJ, AA7A, K7AYP,
K7ICW, K7RAT, KR70, N7DB, N7EPD,
N7LT, NJ7A, WTIMEM, WATTZY,
WEWN, KIAWU, KOAZ, KAIGU, KOSM,
KOVXM/4, KC@COU, N@LL and
VE7CMK.]

GI/GM to VE/W on 2 Meters?

Well, almost. Seekers of the Brendan
Trophy came close to being rewarded on
June 26. That morning featured a power-
ful multihop E; opening from all of
Europe into VEI, 2 and northern New
England (see below). The strength of the
opening quickly diminished in other parts
of the US. At 1900Z Northern Ireland
SWL Paul Logan identified WHCF-FM
in Bangor, Maine, on 88.5 MHz. Soon af-
terward, both he and David Hamilton
(Scotland) identified CBTB-FM in
Newfoundland on 97.1 MHz. The most
distant appears to be WFRY-FM in
Watertown, New York, a distance of

4905 km—double-hop E; and maybe
more. These appear to be the first ever
reports of transatlantic propagation on the
FM broadcast band between the British
Isles and North America (see www.
dxradio.co.uk/transatlanticfm.html).
[Thanks to ZL4AAA, K3ZO and
WEWN.]

Europe

Think things are really hopping over
here? Wait ’til you see what’s been hap-
pening across the pond. Eighteen days of
E skip (some 36 hours or so in total) to go
along with the eight days in May. No won-
der Udo, DK5YA, says we need to rename
sporadic E “Usual E.” Again, I am in debt
to the DKSYA VHF Page (www.vhfdx.
de); the GONFA VUSHF Daily Newslet-
ter (www.144mhz.co.uk); and the Good
DX DXrobot at (www.gooddx.net). It is
impossible to do justice to what has been
happening in Europe.

Openings have ranged over the entire
continent, beginning as early as 0940Z
and ending as late as 2110Z. Most of the
openings appear to be midday events as
opposed to US domestic openings, which
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appear to favor the late afternoon and
early evening. In terms of long openings,
June 22 featured more than six hours of
E, between =0940Z and =1815Z. There
were 28 DXCC countries involved and
some prodigious contact totals like 138
from CN8LI. Three other days had more
than three hours of E, propagation; each
of these on June 9, 16 and 18 were
fueled by huge E clouds and MUFs at
200 MHz or higher. The highest MUF
was estimated to be around 260 MHz in
western Europe on June 20. Too bad there
is no 222 MHz allocation in Europe!
There was no action from EA8 to central
Europe, but EA, F and G worked the
Canary Islands on a couple of occasions.
RZ6BU worked SU1SA on June 18, when
large numbers of Arabic FM stations
were audible. CT1EPS (IM57xc) worked
D44TD (HK86no) on a very short open-
ing on June 26. The long-distance champs
for the month seem to be EA1AK/7
(IM66vp) and SVOCVY (KM25ka) at
2802 km. Multiple clouds at different
times of the day and at the same time of
the day were evident on half of the days.

Japan

Hatsuo, JAIVOK, reminds me that
there is plenty of E, in Japan. His
initial E contacts were on June 7 with
JG5KFN/6 and JJ1IEQW both in Okinawa
(JR6) and to UAQ (PN53 and QN16) on
June 22 [a good day all over the world].
On June 29, Hatsuo worked DSINNB and
DS5DOB in Korea on FM, and JD1YAB
(QL17) worked into JAS.

Can all of this continue? As I write
this on July 7, Europe has already had E;
four days this month, the US three days
and Japan at least once. Tune in next
month and see.

ON THE BANDS

Just because 2 meters and 222 MHz were
so very good doesn’t mean that other bands and
propagation modes were missing.

Six Meters

Once again there was E essentially every
day of the month. Two openings dominated. A
widespread opening to Europe from the North-
east, Southeast and some stations in the Mid-
west as far westward as NOLL occurred on
June 6. W3EP/1 worked as far eastward as SV
and was spotted by JYONX. Riccardo, T72EB,
made more than a dozen Ws from New England
to South Carolina and Georgia extremely
happy. The westernmost station to work him
was Vic, KS5XX (EM21). On June 26, a mas-
sive opening from all parts of Europe delighted
stations in northern New England and nearby
Canada. Joe, W1JR, worked over 100 Europe-
ans between 1630Z and 2040Z. I received en-
thusiastic reports from VE2CSG (FN56),
NIRWY (FN54), WAIPBR (FN55) and N3DB
(FM18). Meanwhile Phil, NGKE (DM69), notes
his first ever E contacts with Europe (PAOLSB,
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ON41Q). Perhaps the most interesting contact
may have been on June 25 between K4RX
(EM70) and YMOKA (KM39). Contacts be-
tween Brazil and Europe on E; in the summer
are quite rare—there is little F2 and it’s the
wrong time of year for TE—but on that same
day PY was into PA, DL and F. Auroras were
minimal in June although K4XXX (EM77)
and KOTVD (EN21) noted a number of con-
tacts via the buzz mode on June 16/17. All in
all, there were NA/Europe openings on more
than a dozen days in June and several addi-
tional days with propagation into the Carib-
bean. After a slow start in May, propagation
to the Caribbean, Central and South America
from the US and Europe was excellent
according to reports from WP4LNY and
YV4DDK.

Conditions to the northwest were quite
good. Several stations in the Midwest/South-
west (NOJK, K6IX, K5SW and W5UWB)
reported excellent propagation to KL7NO
(BP54) and NL7ZW (BP71) on June 10. A
little further south, Ron, KL7XL (CO27), was
into the Pacific Northwest that day and into
the entire West Coast on June 17. Hatsuo,
JA1VOK, reports the first E; opening of the
season to US/Canada was a contact with
VE7AG (CN89) at 0500Z on June 26, while
JS6CDB (PL36) worked both VE7AG and
K70FT (CN87). Joe, K7KQU, reports con-
tacts with six JAs and two KL7s at that time.

My thanks to the 27 correspondents who
sent me 6 meter reports including K1FPV,
WI1DY]J, K4KLK, K4PI, VE2PIJ and G4UPS
not otherwise mentioned.

Tropospheric Ducting

Although it was early in the season, there
was a significant tropo opening throughout the
Midwest between June 21 and 27. Beginning
on the 21st, Bill, KBAWU, worked south as far
as W5RCI (EM44) on 2 meters, KSUR (EM35)
on 222 MHz and the EN40s on 432 MHz. The
same day, Darin, KBOWZJ (EM69), worked as
far eastward as K2TXB (FM29). Arliss, W7XU
(EM13), worked as far eastward as W4HP
(EM75) on 2 meters, KG5MD (EM36) on
222 MHz, W4HP on 432 MHz and AG4V
(EMS55, =1200 km). Phil, KESRO (EN81), re-
ports contacts are far southward as EN44 on

June 24 and EM54 on June 25. At the other
end of the path, Gary, KESFD (EM84ku),
worked 15 new grids on 2 meters, five on 222,
nine on 432 and one on 1296 between June 21
and 25, mostly in Indiana, Illinois, Missouri
and Ohio. The best DX was WOVD (EM27ud)
at 1034 km and W8MIL (EN74ic) at 1044 km.
The Transpacific duct was active in June. Bob,
K6QXY (CM88), reports the KHOHME bea-
con on nine different days with all four bea-
cons from 2 meters through 1296 MHz audible
on June 10 and 29. Bob actually worked
KH6HME on June 9 on 2 meters and 222 MHz,
while Tom, N6RA (CM87), worked Paul on
June 29 on 2 meters.

Missing from this column are reports of
several DXpeditions: VP9/N@AJK, V25XX,
VP9/W3CMP and C6A/W6JKV. We’ll hear
from them next month.

HERE AND THERE

ARRL September VHF QSO Party

The major ARRL VHF contest with the
greatest chance of seeing a big tropo opening
starts at 1800Z September 13 and ends at 0300Z
September 15. Further details can be found in
the August 2003 issue of QST or at www.arrl.
org/contests/rules/2003/sep-vhf.html.

E-Skip Alert System

Compliments of Allard, PEINWL, an Ej
alerting system has been established for North
America. Go to gooddx.xs4all.nl/cgi-bin/
gooddxvisitors to subscribe. Shelby, WSWN,
provides a detailed explanation of that site
at www.qsl.net/w8wn/hscw/papers/esalerts.
html. Please notice that the system is still
experimental and occasional false alarms may
occur. Allard emphasizes that the DXrobot is
a free and strictly noncommercial service;
your e-mail address will never be given away
to anybody, and the DXrobot will never send
you spam.

2003 MICROWAVE UPDATE

Sept 25-28 in Everett (Seattle), Washing-
ton in conjunction with the Pacific Northwest
VHF Society. This is the biggest microwave
event of the year. For more details visit
www.microwaveupdate.org/.

STRAY

DON MURRAY, W9VE

In April, members
of the Dallas
Amateur Radio
Club presented
Bob, W5NYM, and
Caroline L. S.
Swann, W5NYL,
with the 2003 DARC
Whit and Anne
Griffith Public
Service Award for
their decade-long
efforts to welcome
newcomers to
Amateur Radio.




QRP POWER

Atlanticon 2003

Atlanticon 2003 was a fascinating
weekend. As usual, the New Jersey QRP
Club hosted a terrific QRP Forum that fea-
tured an outstanding array of guest speak-
ers. Among them was one James Bennett,
KDS5VGS, whose presentation centered
upon his very successful PAC-12 portable
antenna system that won the HFPack “An-
tenna Shootout” at Pacificon the previous
year. James’ PAC-12 bested all comers in-
cluding the Super Antennas MP-1, the
usual assortment of single-band whips and
the Miracle Antenna. This “Shootout” has
become a regular feature of Pacificon. The
tests are conducted on a test range using a
dipole reference antenna. All antennas
under test are compared to this reference
and are rated in descending order as to the
amount of dB below the reference.

I was so intrigued by the PAC-12 that [
decided to build one for myself and field-
test it on several outings over the summer.
First, the majority of the components to
construct this multiband vertical antenna
are available at most home improvement
stores. The remaining parts are procured
from RadioShack, so there is really no rea-
son that a frugal QRPer should be with-
out a good portable antenna. Total cost of
this antenna is well under $25 (lower if
you have a good junk box).

I won’t delve into construction details,
as a full account of how to construct the
PAC-12 antenna is on the New Jersey

coil showing the shorting lead
connected for operation on 30 meters.

QRP Club’s “Web site on CD-ROM”
available from the club for $10. Check
out their Web site for ordering informa-
tion at www.njqrp.org. After the unit
was built, I used the MFJ-259 antenna
analyzer to adjust the antenna on 40, 30,
20 and 17 meters (these were the only
bands I was really interested in for por-
table work). Each band coil assembly re-
quired only minor tweaking and final
resonance was achieved by varying the
length of the 6 foot whip at the top of the
antenna.

The Design

James’ design involves using two 12
inch sections of /4 inch aluminum rod,
held together end-to-end with couplings.
The lower rod mates with the feed-point
insulator while the upper end mates with
the band coil of your choice. The
RadioShack 6 foot whip sits atop the band
coil, making the overall height of this an-
tenna around 9'/2 feet. Essentially this is
a center-loaded vertical. An additional 12
inch section mates with the bottom of the
feed-point insulator and is either pushed
into soft ground or held in a small tripod
mount to raise the antenna a foot or more
above ground. Radials are attached to the
ground end of the feed-point insulator.
James recommends three to four radials,
which can be made from virtually any
small diameter flexible wire. Lay the ra-
dials out like spokes in a wheel around
the antenna. The PAC-12 collapses down
into a compact bundle for easy transport.

If your feed-line run is less than 25
feet, RG-174 should work well. If you are
paranoid about feed-line losses, substi-
tute RG-58U or RG-8X, which have less
loss at higher frequencies.

My results with the PAC-12 were quite
gratifying. Having experimented with a
variety of portable commercial antennas

The entire PAC-12 antenna
broken down for transport.
The two coils in the photo
are the 40 meter and 30-10
meter prototypes.

over the last couple of years, it was nice
to build an antenna for under $25 that
worked as well, if not better, than some
the commercial versions I'd tested.

At this price, the frugal QRPer could
easily build a second PAC-12 and, with the
judicious use of phasing lines, produce a
very potent 2 element vertical beam. A
portable phased 2 element, 40 meter array
you can put in your backpack would make
one heck of a Field Day antenna system.

Multiband Coil

The center loaded design of this ver-
tical is intended to result in improved ef-
ficiency when compared to base-loaded
designs. After building the original PAC-
12 design, I contacted James regarding
the possibility of a multiband tapped coil
arrangement. Interestingly enough, he
had been working on just such an item
and lent me one of his prototypes to take
with me on my annual pilgrimage to
Tyndall AFB, Florida, in June.

The multiband coil is designed to work
from 30 to 10 meters. The prototype is
approximately 10 inches long and has a
total of 40 turns of #22 AWG bare wire on
a form about 1'/2 inches in diameter. The
PAC-12 is assembled in the usual manner
with the multiband coil substituted for the
single-band coil just below the 6 foot whip.
The shorting pigtail of this coil is moved
from the bottom of the coil toward the top
to select the desired band.

Using my MFJ 259 antenna analyzer
I started checking the antenna at various
tap points. The third tap resonated the
antenna at 10.082 MHz, very close to the
30 meter QRP operating frequency. At an
SWR of 2:1, the entire 30 meter band can
be covered on this one tap. Ditto on 20
meters. While I could get the PAC-12
with the multiband coil to resonate on 17
and 15 meters, 10 meters posed a prob-
lem and I had to play with the whip length
in order to make the antenna play on 10.

This multiband coil, in combination
with the 40 meter single band coil, will
definitely provide 40-10 meter operation.
This certainly beats carrying along indi-
vidual single band coils for the PAC-12.
The savings in bulk and weight will be a
welcome relief to backpackers and hikers.

I'd like to thank James Bennett,
KD5VGS, for designing such a great little
antenna and allowing me the opportunity
to test his prototype multiband coil on my
recent trip.

Rich Arland, K7SZ 4 25 Amherst Ave, Wilkes Barre, PA 18702 € k7sz@arrl.org
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AMATEUR SATELLITES

WD-40 and Dumpster Diving on the Way to ISS

By Bill Meara, CU2JL, N2CQR, MOHBR
n2cqr@arrl.net; planeta.clix.pt/n2cqr

It was as if the shot of WD-40 had
brought the old machine back to life. And
this was a machine that had lived a lot.
This Tandy computer had been around—
it had been with me for two years in
Spain’s Basque country, and for four
years in the Dominican Republic. It had
twice served in Washington, DC. I'd
bought it while I was in Honduras in the
late 1980s. It was my first computer.

In preparation for my upcoming trans-
fer from the Azores (to London), as I tried
to figure out what to keep and what to
toss, I came to the old Tandy. This com-
puter had obviously been living on bor-
rowed time. When the hard disk had
started giving me trouble, inquiries on
the Internet had produced the suggestion
that perhaps the hard disk’s motor had
“seized up.” Maybe all that tropical dust
and humidity had finally killed off my
Tandy 1000 TL.

The computer was halfway to the
dumpster when I thought of WD-40. Ah
yes, the fountain of youth for aging ma-
chines! The elixir of life for old electron-
ics! Just the thing for a seized up motor.
I popped open the cabinet and pulled out
the hard disk card. I gave it one quick
squirt, and watched as the magical lubri-
cant worked its way inside.

It’s Alive!

A few minutes later I fired up the
Tandy and, to my amazement, the hard
disk was once again accessible. There
were all the old programs and files that
had been out of reach. Looking through
the directory I came across Orbits Il by
Roy Welch, W@SL.

This was the program that had given
birth to a satellite craze in the Domini-
can Republic during the mid 1990s.
Armed with this software, we could pre-
dict to the minute the arrival of the Rus-
sian low-Earth orbit satellites RS-10 and
RS-12. We’d also used it to track numer-
ous shuttle missions and the MIR space
station; with the help of Orbits I, we had
been able to establish voice and packet
contact with these spacecraft.

Also present on the hard disk was
PACTERM, the program I’d used with my

The author with his junk box satellite
station in the Azores. Notice the QSL
card from Terceira island, and the can of
WD-40.

old KPC-3 packet radio terminal node
controller (TNC). The TNC and my old
RadioShack HTX-202 2 meter hand-
held transceiver were nearby, and I had a
/4 wavelength ground plane (made from
coat hangers) on the roof. The wheels
started turning, and soon I was download-
ing the latest Keplerian elements for the
International Space Station (ISS).

Success!

My friend Messias Moniz, CU2BJ,
and I were able to capture packets from
the space station on our first attempts.
This was fun and interesting, but soon it
got better. On Thanksgiving evening,
2002, with clear skies over Sao Miguel
Island, I checked the computer and saw
that shortly after dusk the ISS (with the
shuttle Endeavor attached) would be
passing almost directly overhead. At the
appointed minute, I left the receiver and
computer on and stepped out into the
backyard with Billy, my five year-old
son. Looking to the southwest, there it
was, coming at us, very bright to the na-
ked eye. We watched with fascination as
the space station disappeared from view
as it flew into the Earth’s shadow directly
above us.

That was all very intriguing, but the
space station had still more geek thrills
in store for us. The next night, Messias
and I were tuned in on the 145.800 MHz
ISS downlink frequency, capturing
digital signals from the bird. To our

amazement, we saw Azorean packets
coming down to us.

The Azores are nine islands about
1000 miles from mainland Portugal. On
a world map, they look close together,
but in fact more than 100 miles of ocean
separate our island (Sao Miguel) from
Terceira Island. And we could tell from
the call sign that Terceira was the source
of the mysterious signal. “Who is that
guy?” we wondered.

The call didn’t ring a bell at first, but a
quick check of QRZ.com showed that
CU3GC was Ray Mottley, aka WL7CDK.
I sent Ray an e-mail and told him we’d
detected his signals. Ray was astonished.
The transmissions we’d monitored were
his first uplink attempts. Working com-
pletely independently, two American hams
in the Azores had become active on ISS at
exactly the same time. [ began to think that
we might have an X-Files script in the
making.

Coordinating via e-mail, Ray and I
agreed to try a QSO via the space station’s
digital repeater. On 29 November 2002, as
the huge space station zoomed up over the
Atlantic at 17,500 MPH, I started sending
packets on the 145.990 MHz uplink. Sud-
denly one of them was repeated by the
space station. Then down came a packet
from Ray with a message: “Bill I see your
transmission congrats.” We went on to dis-
cuss how we owed each other QSL cards,
and Ray suggested that we write up our
adventures for QST. I knew Messias was
monitoring, so I sent him a call via ISS,
just so he could see his call sign repeated
from above. (He saw it, and was very
pleased.) Mark Austin, KBIGVR, pro-
vided icing for the cake by sending me an
e-mail reporting that one of my packets
had been picked up on the East Coast.

In his book First Light—The Search for
the Edge of the Universe, author Richard
Preston describes the work of the “Palomar
Mountain gadgeteers,” an intrepid group
of scientists and technicians who turn elec-
tronic junk (often obtained from dump-
sters) into devices that probe the farthest
reaches of the universe. This little space
project made me feel like one of those
dumpster-diving space-age gadgeteers. It
was great fun. And it’s not often that you
get to use WD-40 to fix a computer. O5F]

Steve Ford, WB8IMY @ QST Editor 4 sford@arrl.org
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DIGITAL DIMENSION

Meteor Trails Challenge

If you have been reading my writings
here over the years, you know that I often
go on and on about propagating VHF and
UHF signals by means of the ionized trails
left in the wake of meteors burning up in
the Earth’s atmosphere. Meteors enter the
atmosphere all the time, not just during the
well-publicized meteor showers like the
Perseids, Geminids and so on. In my opin-
ion, they are an untapped natural resource
for VHF and UHF communication.

Back in the August 1995 installment
of my old “Packet Perspective” QST col-
umn, | suggested trying packet meteor
scatter with plain-vanilla packet radio sta-
tions so that as many people as possible
would be able to participate. That meant
2 meter FM AFSK at 1200 baud. Since it
was my bright idea, I volunteered to co-
ordinate the effort and I suggested kick-
ing around some ideas. What frequency
should we use? What information should
our beacons contain? Should we use the
15 second transmit-receive procedure
used by the weak-signal folks, or should
we do something different? I asked to hear
your thoughts on those and other topics
so we could come to a consensus, formu-
late a plan and get on the air in time for
upcoming meteor showers.

Bob Bruninga, WB4APR, the inventor
of the Automatic Packet Reporting System
(APRS), decided to follow up my proposal
and organize something for the 1995 Per-
seids meteor shower. Using unconnected/
unprotocol packets containing grid-square
data, packet stations in the northeast,
southeast, southwest and northwest quad-
rants of North America took turns trans-
mitting packets during the meteor shower.

WB4APR tallied the results of the
2 meter test and reported that a total of 19
stations heard a total of 18 stations on
2 meters, all on paths of several hundred
miles with most between 600 and 1000
miles. The best DX was KO4HD’s recep-
tion of N3EOY’s beacons 1196 miles away.

Ralph Wallio, WORPK, reported even
more success on 6 meters. In addition to a
number of one-way reception reports in the
200 to 900 mile range, WORPK completed
two-way contacts with K@BI 400 miles
away and N3MNT 915 miles away!

Admittedly, the test occurred during
optimal meteor-trail conditions, but it did
prove that the concept of meteor-trail com-
munication via a digital mode is viable.

Overview of: Packet Operation
PSK31 Operation

Packet Setup 80430 4347 se57m
WAAR2PSK31 Setup

Ulailer  World Map

il

Figure 1—If the band is open and nobody
is transmitting, does anybody hear the
band opening? Learn the answer at the
PropNET Web site.

Other folks, like Ev Tupis, W2EV, and
his baby, PropNET, have been experiment-
ing with packet meteor-trail and other
means of propagation on their 2, 6 and 10
meter net frequencies with some success
for the past five years or so. Browse on
over to the PropNET Web site (www.
rochesterny.org/beaconet/propnet/) and
see what I mean.

I recently received an e-mail from an-
other meteor-trail fan, Vern Eubanks,
K@LVS (kOlvs@yahoo.com), who wrote:

Model the propagation path includ-
ing diurnal/annual/geographic/fre-
quency variations. A lot of research has
already been done on this subject. What
has potential, particularly something
that has been overlooked? What com-
munications service has potential: data/
packet connectivity/remote sensing a la
Snowtell?

After someone has nailed down the
propagation model, what is the abso-
lute best waveform. I don’t know what
itis, butitisn’t CW or FM-style packet.
It is probably something new that can
promote two-way communications de-
spite the relatively long propagation
delay, when compared to the short time
of channel availability for under-dense
trails.

Note that I am not anti-CW. In fact,
I am a former Navy radioman, who has
“pounded brass for food.” CW is not
likely to be the optimum MB mode
because of the MB channel character-
istics. What else works? What is a
trade-off that works and has a work-
able compromise for Amateur Radio
stations? What’s the communication

Nature created this most unusual,
nothing-else-in-the-spectrum-like-it,
method of propagation, ie, meteor burst
(MB), but there is absolutely no present
real use for MB because of data latency
and unpredictable time of the next
available ionized trail.

Okay, there was (is?) the Snowtell
MB network of remote sensors for
snow accumulation monitoring to esti-
mate Spring runoff in the Western US,
and there were some air-traffic-control
tests using MB in Alaska, as well as
some other stuff, but those were force-
fitted where any number of other com-
munication channels would have
worked just fine (or better).

A channel is absolutely useless if
you have to wait until the next meteor
shower. That doesn’t constitute a chan-
nel, nor do partial calls and canned re-
ports constitute “communications.”
But MB communications via the day-
to-day under-dense meteor trails can be
achieved, and I believe it can even be
achieved on 10/12/15 meters when
those bands are closed to normal propa-
gation! (Somebody prove me wrong!)

Here’s a challenge. There are thou-
sands of graduate and undergraduate
students out there asking for that age-
old engineering student’s question,
“What can I do for my semester project/
Masters/PhD thesis?”

return-on-investment? What is the
“application”? How can MB be used
for commercial, as well as Amateur
Radio operators?

I had often thought MB might offer
some data connectivity to extremely
remote, economically-challenged
populations, but modern commercial
communications may have erased that
as a useful application.

That’s a lot of food for thought. Vern
has challenged you by way of me. Let me
know if you decide to pick up the gaunt-
let and what you plan to do about it.

By the way, see you at the ARRL/
TAPR Digital Communications Confer-
ence (www.tapr.org/tapr/html/conff.
html) later this month!

STRAYS

QST congratulates...

O Al Cohen, W1FXQ, of Newington, Con-
necticut, who was recognized recently for
having been licensed 70 years by the Nutmeg
chapter of the CQWA. Al is ARRL Public
Information Coordinator for the Connecticut
Section. Frank Darmofalski, W1FD, of
Cheshire, Connecticut, was also honored for
70 years as a ham.

Stan Horzepa, WA1LOU 4 One Glen Ave, Wolcott CT 06716-1442 4 watlou@arrl.net, www.tapr.org/~wa1lou
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OLD RADIO

A Classic Weekend for Old Radios

The long weekend of September 26-29
will be exciting for “Old Radio” readers,
as two of the fastest growing ham radio
operating events will take place. First it’s
AM International’s Discovery Weekend,
which begins on Friday evening, Septem-
ber 26 and ends Sunday evening, Septem-
ber 28. Then second, it’s the Classic
Exchange contest, which will run from
early Sunday morning, September 28, to
early Monday morning, September 29.

The AM Discovery Weekend brings
together many classic AM transmitters
on the air and raises the awareness of
the presence and fun of AM. Details of
scoring and awards are in the August
issue of Electric Radio magazine.

The Fall Classic Exchange (CX) will

debut for Submarines on the Air, April 2002.

Howie Holden, WB2AWQ, will be operating the TBW transmitter
at the NJ Naval Museum/USS Ling, SS297, shown here in its

be held concurrently with the AM Inter-
national AM Discovery Weekend to en-
courage more participation in both events
as well as addressing the desire for more
classic ham radio operating time.

For those of you who are too young to
have listened to ham radio in the 1930s
through the 1960s, this weekend is for
you. You will hear hundreds of classic
radios on the air at the same time.

For those of you who have an old ra-
dio (or two), now is the time to dust it
off, get it hooked to an antenna and put it
on the air. Experience the thrill of CW,
AM and early SSB.

To help you recognize what the old
transmitters sound like on CW, listen to
the note. It probably won’t sound pure

OS5

Marty Reynolds, AA4RM, will be on with his very rare Stancor
69 transmitter and RME 69 receiver. (If you have a Stancor 69,
please let me know—we are trying to find out how many are
out there.—K2TQN)

like the modern radios do. In fact it may
have a distinct click or thump sound sent
with each dit or dah, accompanied with a
somewhat raspy note. Some of them may
sound as bad as a buzzer. Remember to
set your receiver filter to wide, because
they may be drifting up and down the
band as their tubes warm up and cool
down. Keep one hand on the tuning knob
so you can follow them.

If you are new to all of this, try to work
some of them and find out what they are
using. Then later on, you can search the
Internet with Google, or your favorite
search engine, and find out about the dif-
ferent radios you heard. Many collectors
have Web pages loaded with photos and
descriptions of their radios.

[T

George Silva, WA6HCX. The transmitter on the left is a Collins

This is the AM station that Al Klase, N3FRQ, restored for my Old
Radio museum. It is a Collins 75A1 receiver on the left and a
Collins 32V3 transmitter on the right. Look for us on AM and CW.

30K1, vintage 1947. It was the first big amateur transmitter built
by Collins after the war. The final is a 4-125 modulated by a pair
of 75TH’s. Frequency bands are 80-10 with an AM output of

250 W. On the desk next to it is the 310B3 matching exciter/vfo.
George built the console and cabinetry out of walnut. The
receiver is a Hammarlund HQ200. The transmitter on the right is
a Globe King 500B, which he uses on 160 meters. For several
years now, George has operated almost exclusively on AM.

John Dilks, K2TQN 4

125 Warf Road, Egg Harbor Township, NJ 08234-8501

¢ Kk2tgn@arrl.org
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Mike Warren, KOMAZ, sitting in front of his primary AM station:
Collins R-390 and a military T-368. Behind him is his Hallicrafters

SX-101 and EF Johnson Viking Valiant transmitter. Look for Mike

on 3885, 14,286, 29.0 and 50.4!

About CX

The CX is a no-pressure contest cel-
ebrating the older commercial and
homebrew equipment that was the pride
and joy of ham shacks many decades ago.
The object is to encourage restoration,
operation and enjoyment of this older
“Classic” equipment.

The traditional CX contest, including
CW, SSB and AM will be on Sunday.
There will be CX recognition for high
scores in AM, SSB and CW as well as
overall. AM QSOs exchanging the usual
CX data may be made for CX score
throughout the weekend.

You need not operate a classic rig to
participate in the CX; you may use any
rig in the contest although new gear is a
distinct scoring disadvantage. You can
still work the “great ones” and join in the
fun with your modern equipment.

Operating in the CX Contest

The traditional CX will run from 1300
UTC September 28 to 0700 UTC Septem-
ber 29 (9 AM Eastern Time on Sunday to
3 AM Eastern Time Monday).

CW: Send CQ CX

Phone: Call CQ Classic Exchange

Suggested Frequencies (MHz)

CW: 1.810, 3.545, 7.045, 14.045,
21.135, 28.180 MHz.

AM: 1.890, 3.880, 7.290, 14.286,
21.420, 29.000 MHz.

SSB: 3.870-3.875, 7.280-7.285,
14.270-14.275, 21.370-21.375, 28.490-
28.495 MHz.

Exchange your name, RST, QTH (state
US, province for Canada, country for DX),
receiver and transmitter type (homebrew
send final amp tube or transistor type),
AMI number if available (AM only) and
other interesting conversation.

The same station may be worked with

different equipment combinations on
each band and in each mode. Nonpartici-
pating stations may be worked for credit.

Scoring

Calculate your score for each mode
(CW, AM, SSB) and total those scores
for your overall CX score.

Individual Mode Score Formula

Multiply total number of QSOs (on all
bands) by the sum of the number of differ-
ent types of receivers plus the number of
different transmitters you worked (trans-
ceivers count both as a transmitter and a
receiver) plus the number states/provinces/
countries worked on each band. Multiply
that product by your CX multiplier.

Your CX multiplier is the total years
old of all receivers and transmitters used.
Each receiver or transmitter must be used
in a minimum of three QSOs to be
counted in the multiplier. If the equip-
ment is homebrew, count it as a minimum
of 25 years old, unless the actual con-
struction date, or the date of its construc-
tion article, in case your “reproduction”
is more than 25 years old.

Total QSOs all bands (times) RCVRs +
XMTRs + states/provinces/countries (total
each band and mode separately; add totals
together) (times) (the CX multiplier):

Score = QSOs x (RX+TX+QTHs) x
CX multiplier

Certificates and appropriate memora-
bilia are awarded every now and then for
the highest score, the longest DX, exotic
equipment, best excuses and other un-
usual achievements. Send logs, com-
ments, anecdotes, pictures, etc, to J. D.
“Mac” MacAulay, WQS8U, at WQSU@
arrl.net, or by mail to WQ8U, 6235
Wooden Shoe Ln, Centerville, OH 45459.

The CX Newsletter and announcement
of next CX will be posted on their Web

Niel Wiegand, WOVLZ, will be using his homebrew station.

site: gsl.asti.com/CX and distributed via
e-mail to those submitting reports via
e-mail. If you submit a report via postal
mail, please note if you want a paper copy
of the CX newsletter.

My thanks go to Howie Holden,
WB2AWQ, and to Ray Osterwald,
N@DMS, for their help providing this
information.

Great September Hamfests

You will be able to see my Old Radio
museum at the following hamfests that will
have a high percentage of classic radios:

Maryland: On September 6 and 7, I
will be at the Fall-Fest, home of the 2003
ARRL Maryland-District of Columbia
Section Convention at the Howard
County Fairgrounds, West Friendship,
Maryland. There will be a huge AM
ham radio display; meet and talk to the
experts. For more information, see
www.fall-fest.com.

New Jersey: On Sunday September 14,
2003 the Delaware Valley Radio Asso-
ciation (NJ) and the NJ Antique Radio
Club will try something new (actually
old)—a combination vintage style
hamfest and an Antique Radio Meet. The
DVRA has returned to their old hamfest
location, the National Guard Armory in
Lawrenceville. It is a huge building with
inside displays and a large area outside
for tailgating. Plenty of parking on site
is available. It is just off Rtes 95 and 206,
and easy to get to. They have invited the
NJARC to participate with them to make
this a hamfest loaded with old radios and
related displays. For more information:
www.w2zq.com/hamfest.html.

See my Web site, www.eht.com/
oldradio/arrl/index.html for more infor-
mation and the latest links to the
hamfests. Look for my hat at the hamfests
and say hello.—K2TQON
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MICROWAVELENGTHS

DC to Daylight—Part 2

In the first installation of “DC to Day-
light” in July 2003 QST, we reviewed the
atmospheric absorption and modes of
propagation for EHF. Remember that fre-
quencies from 30 GHz to 300 GHz are
called the EHF band, for extremely high
frequency. Someday, we may also explore
the vast range of frequencies spanning
between 300 GHz and light at over 1000
times that frequency. For now, it is a big
enough challenge to build equipment and
operate in the EHF range. In this install-
ment, we explore devices and circuits for
these frequencies, and give some examples
of successful ham radio communications
in the rarified portions of our hobby.

Devices and Circuits for EHF

Figure 1 shows a very simple, and com-
mon transceiver for EHF.! Often, the use
of multiplying mixers allows the use of a
lower frequency (more easily generated)
LO. For instance, to make a 145 GHz con-
tact, one might use a 47 GHz (x3) or even
a 11.8 GHz (x12) local oscillator and an
appropriate mixer. The noise figure of the
mixer increases (gets worse) both as the
frequency goes up and as the multiple in-
creases, so there is a penalty in using
higher harmonic numbers. Typical har-
monic mixer LO power levels are around
+20 dBm maximum (100 mW) and trans-
mit IF power of 0 dBm (1 mW).

If your approach will use wideband FM
and thereby reduce the need for frequency
stability it is possible to eliminate the IF/
mixer and directly modulate a source, such
as a Gunn diode oscillator. In a design
where DX is being attempted, however,
wide bandwidth costs too many dB.

Oscillators
Reasonably stable microwave oscilla-

"Notes appear on page 89.

Harmonic

; Transceiver
Mixer

Figure 1—A narrow-band EHF radio
consisting of a harmonic mixer, LO and
transceiver.

tors start with a crystal or a synthesizer,
and then through multiplication and
phase locking of other oscillators, gen-
erate microwave energy. Oscillators that
are locked this way include DRO (dielec-
tric resonant oscillators), and cavity os-
cillators to produce energy in the 10 to
20 GHz range for further use. This kind
of oscillator is often found at hamfests.
Gunn oscillators can be made to work
(and can be locked) up to about 100
GHz—but are much more difficult to find
surplus, and the locking circuitry usually
has to be developed by the builder.

Frequency Stability

Once locked, microwave oscillators
behave very similarly to their locking
sources (with error, stability and phase
noise appropriately multiplied). For in-
stance, if you use a crystal that is drifting
+10 Hz each hour, running at 100 MHz,
which through various multiplication
chains eventually is used to generate
145 GHz, then the multiple of 1450
will turn the 10 Hz/hour instability into
14.5 kHz/hour of drift. Ovenized crystals
are likely to hold to within 1 Hz over sev-
eral minutes (with absolutely perfect
power supply and stable components in the
oscillator). You do not want the additional
burden of hunting for the frequency over
one or two dozen kilohertz when trying to
make a difficult EHF contact. High-
stability OCXOs and rubidium standards
found at hamfests need to be employed for
successful narrowband DX EHF commu-
nication (where we typically use CW).

Power

Gunn diodes can be constructed to
oscillate at frequencies across the entire

microwave region, up to 100 GHz. They
are capable of power over 200 mW, al-
though the power capability drops some-
what as the frequency increases.

The Gunn can be frequency and phase
locked by controlling bias (see Figure 2),
and with some difficulty it can even be
amplitude modulated. It has quite a bit
of phase noise if it is not locked, and tends
to drift with changes in temperature, cav-
ity and age. A Gunn must be locked for
narrowband EHF work in order to achieve
acceptable stability and noise.

There are some commercially available
transistors that will generate +20 dBm
(100 mW) up to about 50 GHz. They are
very expensive, and only available in die
form. There are laboratory experimental
amplifiers that have been tested to as high
as 110 GHz, producing about 100 mW
output, and although there is unlikely to
be commercial availability for several
years, 100 mW at 120 GHz is very QRO!

Finding Mixers

As mentioned above, mixers have
more noise as the frequency increases and
more noise as the harmonic multiple goes
up. There are general-purpose multiply-
ing mixers that are used to extend the fre-
quency range of spectrum analyzers. A
pair of these were used to make some of
the first Amateur Radio EHF full duplex
CW radios. Typical configurations have
the subharmonic LO and IF on the same
connection, so a diplexing filter is re-
quired for operation.

There are mixer circuits available from
DBONT as published in DUBUS and sold
by Kuhne Electronic for 47, 145 and
245 GHz.? There are also mixers to be
found in surplus and flea markets.

Control

Modulation (if used) by
oltage

Phase Difference

Gunn
Oscillator

@7

Coupler

—e RF Out

Reference

® Phase Comparator

Figure 2—Voltage controlled locking can produce stability just as good as the

reference.

Tom Williams, WA1MBA ‘ walmba@arrl.org
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General Motors and others have
established an automotive radar band at
76 GHz, and the FCC has moved ama-
teur privileges in that band to accommo-
date the radar band. Someday there will
be surplus parts in the junkyard! Al-
though there is not a large need for low-
noise in this application, development of
affordable sources, receivers, transmitters
and antennas is underway.

Dishes and Lenses

Antenna gains at these frequencies
are pretty impressive. A properly de-
signed and fed 18 inch dish (/2 meter) at
245 GHz can provide nearly 60 dB of
gain! This is enough to turn 1 uW into
1 W of ERP. Although multimillion dol-
lar dishes have been built up to 13 meters
in diameter that are effective to 300 GHz,
most antennas for these frequencies
are much smaller (Iess than a half meter).
Unfortunately, dishes that maintain
+0.2 mm across their surface are not easy
to find. It is possible that amateur tele-
scope mirrors could be adapted. Their
comparatively high {/D (they are exceed-
ingly shallow) demands selection of ap-
propriate feed horns.

Lenses are often used in millimeter
wave applications for several reasons.
They can be machined with relative ease
(they are made of plastic), and can be fed
with a horn from the back eliminating
feed shadow, and placing the electronics
right on the feed. Elimination of the large
waveguide losses at these frequencies
translates into higher performance.

Operating

Just a few years ago, getting on the
upper bands meant building two complete
stations because there was no one else on.
Now it is common to make contacts on
47 GHz on the national calling frequency
of 47,088.100 MHz. The higher bands,
however, are still only workable with
prior arrangement. As of this writing,
there is no agreement in the US on a call-
ing frequency for the 78, 120 or 241 GHz
bands. A recent conversation on one of
the microwave e-mail reflectors came up
with no fewer than five calling frequen-
cies in use on the 78 GHz band. Every
suggested frequency made good sense.
The best bet is to find out who is on in
your area and agree to use their frequency.
Eventually, there will be enough activity
to settle into a good calling frequency.

There are plenty of records to be made
and to extend. Since most QSOs on the
amateur millimeter wave frequencies are
done with line-of-sight paths, much fu-
ture work lies ahead for exploring non-
traditional modes of propagation. When

From Brian Justin, WA1ZMS

Figure 3—Here is
WA1ZMS’s 241 GHz
radio. On top is a
rifle scope for
pointing.

After phase-locking the Gunns to 100 MHz homebrew 60 deg OCXOs, WAWWQ and |

did 3.8, 6.1, 7.3 and finally 11.4 km.

WX at time of 11 km QSO was: 3/11/02 0225Z, Temp 5.6°C, Dew Pt -15°C, RH 21%.

Calculated loss of 0.647 dB/km.

Each QSO was done on a slightly drier day than the last. | kept the OCXOs running the
entire winter season by battery power when away from the QTH and with a dc supply when
not out making QSOs. The goal was to age the crystals and keep the things as stable as

possible.

Except for trying new sites at night only to find later in the day that a tree branch was in
the path 500 ft away, we were able to make just about every QSO we’ve tried to do. About
an 80% success rate! To me, this just proves the Leibe model. Most of the times that we
didn’t make a QSO, it was due to a tree that we didn’t see because it was nighttime or
equipment trouble like a PLL that wouldn’t lock when it was really cold outside. The gear
problems can be fixed by letting the equipment sit outside on a winter’s night unpowered
and see if it will operate after being ice cold for several hours. If it doesn’t work, it's not

worth taking out roving for DX records!

This same gear was used for my 1.4 km QSO on 322 GHz by tuning the RX IF to what
would be the result by having the diode multipliers run in 4th harmonic mode.

the author made the world’s first valid
amateur contacts on 120 GHz and 145
GHz in the early 1990s, the distance race
had begun. It seems that just about every
season, all of the EHF records are
extended. The first VUCC has been
awarded in North America for both the
47 and 78 GHz bands.

One of the operators/builders who has
extended and holds several records is
Brian Justin, WA1ZMS. His 241 GHz
radio is shown in Figure 3. This radio is
based on a phase locked 40 mW, 80 GHz
Gunn oscillator and an X3 GaAs Schottky
diode multiplier. A very high stability 10
MHz OCXO is used as the PLL frequency
reference. With dc bias changes, the mul-
tiplier also serves as a receive harmonic
mixer. The multiplier produces 1 mW of
transmit power and as of this writing has
been used in a QSO with a similar radio
at a distance of over 11 km. The antenna
used with the radio is a homebrew 150
mm diameter parabolic reflector with
a Cassegrain feed. A telescope slow-
motion control head was used to help aim
the <0.6° beamwidth antenna. A 432

MHz rig serves as the IF radio.? The com-
plete radio is designed to operate on a
12 V dc battery supply and is easy to
transport to high, snow covered
mountaintops during the winter where the
best “mm-wave weather” is found.

Interested in EHF?

All it takes to get on is two hams who
want to put in the effort and dig around
for parts. EHF is one of the wide open
areas for ham radio experimentation,
records setting and serious technical chal-
lenges. Have fun.

I want to thank Brian Justin, WA1ZMS,
for his help with this column. Next time
we will return to SHF as we take a closer
look at building a 24 GHz station.

Notes

'Williams, T. and J. Mead, “Contacts in the
Upper EHF Bands,” Proceedings of Micro-
wave Update 1993 (Newington: ARRL,
1993).

2Kuhne Electronic GmbH can be found at
www.kuhne-electronic.com/.

3Audio recording of a portion of the 11 km, 241
GHz QSO can be found at www.mgef.org/
audio/241GHz_record_11_4km.wav.
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AT THE FOUNDATION
2003 Scholarship Recipients Set High Standard!

Every September, it’s our proud plea-
sure to bring QST readers news of ARRL
Foundation scholarship winners. Cam-
puses across the nation are welcoming new

Scott J. Finman,
KD7KGT

Post Falls, Idaho
Johns Hopkins

Andrew F. Schaefer,
KB2ZwWZ
Binghamton, New York
Cornell University

The ARRL University
Scholarship to Honor ~ The Mary Lou Brown
Barry Goldwater— Scholarship—$2500

$5000

Wesley B. Digh, James J. Wenner,
KG4TWU K6NSY
Morgantown, North Westminster,
Carolina California

University of
California—lIrvine

The Charles N. Fisher
Memorial
Scholarship—$1000

University of North
Carolina—Asheville
The L. Phil and Alice J.
Wicker Scholarship—
$1000

Ross E. Mehaffey,

Kathleen M. Cain,

KB1GDG KCOABQ
Southwick, North Bend, Nebraska
Massachusetts University of

Nebraska—Lincoln
The General Fund
Scholarship—$1000

The Webb Institute
The Donald Riebhoff
Memorial
Scholarship—$1000

or returning students for a vibrant year of
learning and preparation for future careers.
Your generous donations continue to make
a difference to the faces that grace this ar-

Timothy L. Murphy,
KB2YGJ
Bergenfield,

New Jersey
Rensselaer
Polytechnic Institute
The Perry F. Hadlock
Memorial
Scholarship—$2000

Victoria K. Worster,
KD5LJW

Harrison, Arkansas
Arkansas Tech
University

The K2TEO Martin
J. Green Memorial
Scholarship—$1000

Linda M. Bolle,
KB1BKO

Reading,
Massachusetts
Antioch New England
Graduate School
The General Fund
Scholarship—$1000

Ryan T. Stevens,
KC8KPU

Spruce, Michigan
University of
Michigan

The Earl I. Anderson
Scholarship—$1250

ticle, as we all know that higher education
is a costly but important endeavor. Thanks
for staying the course...so our students can
stay with their courses!

David T. Shane,
KC8UKW
Kirksville, Missouri
Truman State

Victoria M. Reid,
AA30T

Sigel, Pennsylvania
Clarion University of

University Pennsylvania

The Paul and Helen The You've Got A

L. Grauer Friend Scholarship—
Scholarship—$1000  $1000

John L. Walker,
N4DMR

Cullman, Alabama
University of
Alabama—Huntsville
The Charles Clarke
Cordle Memorial
Scholarship—$1000

Melissa A.
Johnson, K1MJ
Bemidji, Minnesota
Bemidji State
University

The General Fund
Scholarship—$1000

Rebecca J. Bauer,
KC5IXY
Texarkana, Texas

Ryan J. Nerp,
KC2EDH

Lake Katrine, New York
Texas A & M University State University of

The Tom and Judith New York
Comstock The Henry Broughton,
Scholarship—$1000 K2AE Memorial

Scholarship—$1000

A
Elizabeth A. Watt,
N1UNX
Stratford, Connecticut
Southern Connecticut

Therese Long,
KC8PEZ

Imlay City, Michigan
University of

Michigan—Flint State University
The General Fund The New England
Scholarship—$1000  FEMARA

Scholarships—$600

Mary E. Lau, NTVH € Secretary, ARRL Foundation Inc.

¢ nivh@arrl.org
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Chad E. Bulkley,
N1UDN

Westport, Connecticut
Maine Maritime

Jason M. Marshall,
KB1CZE

Monticello, Maine
LeTourneau University

Academy The New England
The New England FEMARA
FEMARA Scholarships—$600

Scholarships—$600

Maria A. Shahid,
KF6WJX
Albuquerque, New

Jonathan M.
Allgood, KF4LVX
Oakwood, Georgia

University of Mexico
Georgia—Athens University of New
The Eugene Sallee, Mexico

W4YFR Memorial The Albuquerque

Andrew J. Maroney  Brett W. Hallacher,

IV, W2AJM N3WED

New Windsor, Columbia,

New York Pennsylvania
Boston University University of Detroit
The Dr James L. Mercy

Lawson Memorial The Francis Walton
Scholarship—$500 Memorial

Scholarship—$500

Christopher J.
Dean, KD7CNJ
Tucson, Arizona
University of Arizona
The Central Arizona
DX Association
Scholarship—$500

Elizabeth J. Bedoe,
KB9WOV

Mokena, lllinois
Eastern lllinois
University

The Six Meter Club
of Chicago
Scholarship—$500

Joseph L. Aubin,
KC9BWW
Bloomington, Indiana
Rose-Hulman
Institute of
Technology

The Chicago FM
Club Scholarship—

John R. Skok,
KC2IAW

Apalachin, New York
Cornell University
The Norman E.
Strohmeier, W2VRS
Memorial

$500

John R. Mcintyre,
KC2JSJ

Rochester, New York
Rochester Institute of
Technology

The Norman E.
Strohmeier, W2VRS

Scholarship—$500 ARC/Toby Cross Scholarship (1)— Memorial
Memorial $500 Scholarship (2)—
Scholarship—$500 $500

Scholarships were also awarded to the
following students not shown:

Chad A. Wassinger, NOYK, Scott
City, Kansas—Garden City Community
College, The Irving W. Cook Scholarship,
WAPCGS—$1000; Olaf C. Anderson IV,
KC@IVQ, Great Bend, Kansas—Fort Hays
State University, The PHD-ARA Scholar-

STRAYS

POWER PLANT SPECIAL EVENT

¢ Attention, nuclear power plant operator, en-
gineers, technicians, workers, vendors, and
government agents: I am planning an Ama-
teur Radio special event for Feb 28, 2004.

I am proposing to have all nuclear stations
(60+ sites) in the country be able to contact
each other (and the NRC) via Amateur
Radio (HF), including a recent innovation of
VHF radio/computer interface (IRLP). The
event would be set up on the grounds of your
nuclear plant or possibly in the TSC (Techni-
cal Support Center) or EOF (Emergency
Office Facility) on February 28, 2004.

All those plants or agencies interested in
participating in the first-time event are encour-

ship—$1000; Daniel R. Birt, AD5NP,
Denton, Texas—California Institute of
Technology, The Fred R. McDaniel Me-
morial Scholarship—$500.

Benjamin Schupack, NW7DX, the
first-ever William R. Goldfarb Scholar-
ship recipient, was profiled in July 2003
OST, p 87.

aged to e-mail me for details.—Larry Wheeler,
KG4RGN, Williamsburg, Virginia; kgdrgn@
yahoo.com

KIDS EXPLORE HAM RADIO FROM
BATTLESHIP

¢ In March, during spring vacation, 13 mem-
bers of the Codington Elementary School
ARC in Wilmington, North Carolina, visited
Radio Central on the battleship North Caro-
lina. We used the battle ship call NI4BK that
belongs to the Azalea Coast ARC. The coax
and antennas were original equipment on the
ship and date back to the *40s. The kids cre-
ated many pile-ups and had a great time mak-
ing DX and stateside contacts.

I hold a free Technician class and summer
camp for kids in grades 5 through 8 at the
University of North Carolina at Wilmington

To apply for Year 2004 scholarships,
download our application from www.
arrl.org/arrlf after October 2003 or write
to The ARRL Foundation, Inc, 225 Main
St, Newington, CT 06111. Deadline for
applications with transcripts affixed is
February 1, 2004.

each summer. Allowing kids to operate from
the battleship helps keep their interest piqued
until the class begins. I expect to have a full
class/camp (30-plus) this summer.—Bill
Wetherill, N2WG

QST congratulates. . .

¢ Curt Bartholomew, N3GQ, and Stephen
Hood, KB4WKK, who work in the Office of
National Security Coordination, at Federal
Emergency Management Agency (FEMA)
Headquarters, recipients of two Director’s
Awards from outgoing FEMA Director Joe
Allbaugh. The rare and coveted award, the
highest award in FEMA, cites them “for their
selfless response to the attack of September
11, 2001.” Their second award was for na-
tional security (classified) contributions re-
lated to the nation’s response to the 9/11/01
terrorist attacks.—Dee McDaniel, K3KAT
September 2003
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SILENT KEYS

It is with deep regret that we record
the passing of these amateurs:

WIBTL, Joseph P. Galvani, Pocasset, MA
NMI1DR, Daniel Ruddy, Northampton, MA
KA1QVF, Robert D. Williams, Newington, CT
WI1WIJZ, James R. Walker, Concord, MA
K1ZBD, Samuel C. Lapidge, Monroe, CT
K2HG, Henry G. Rainville, Ventnor City, NJ
WB2JX]J, Curtis L. Faulkner, Binghamton, NY
W2LEC, John Bruscella, Toms River, NJ
WB20DG, Ernest H. Mueller, Fuquay Varina, NC
W2RIJE, Rawlins J. Eastwick Jr, Haddonfield, NJ
WB2SFX, Edwin B. Cohen, Browns Mills, NJ
N2UYW, William H. Rogers, Chestertown, MD
K3AMO, Adrian Boone, Yardley, PA

N3BPJ, Raymond G. Steever, Newtown Square, PA
W3DEL, Paul M. Scholl, Reading, PA

N3HT, W. Hugh Toole, Lima, PA

AA3IZ, Farouk N. Ahamad, New Castle, DE
K3MLX, Julian T. Robinson, Chestertown, MD
WA3OTH, Joseph P. Conway, Rockledge, PA
K3PVR, Raymond J. Stima, Cleona, PA
KA3SJJ, Francis E. Lewandowski, Reading, PA
WA3ZGI, William F. Weaver, Scottdale, PA
W4COW, Wesley C. Randles, Amherst, MA
*W4DB, Lester McGlaughn, Rainbow City, AL
W4DSK, Charles R. Furman, Chattanooga, TN
WBA4DSK, Edward A. Bukley, Fort Payne, AL
KT4ED, Billy D. Prince Sr, Norcross, GA
K4EZC, Leo W. Grant, Hernando, FL

*WA4FG, Francis C. Irby, Oakland Park, FL
K4FUF, Edward R. Stamps, Macon, GA
W4FWS, Franklin W. Shires, Knoxville, TN
AG4HA, James J. Tobin Jr, Davenport, FL
N4HAT, Terence J. Thomas, Plantation, FL
KE4HUY, Billy D. Sims, Montgomery, AL
WB4IKM, Jessie E. Horner, Humboldt, TN
N4JAT, Jerry A. Taber, Stanfield, NC

K4JJO, Martin L. Crisp Sr, Soddy Daisy, TN
W4JUM, Oris Phifer, Murfreesboro, TN
W4KHL, Roy M. Dobbs, Louisville, KY
KI4NT, Robert E. Baer, Delray Beach, FL
*AA40K, Lyman D. Strietelmeier, Newnan, GA
W4RXG, Beacham Leonard, Winston Salem, NC
W4SL, David J. Caldwell, Bristol, TN
KC4TJZ, Roy L. Joyce, Camden, TN

W4TWO, Paul D. Hunt, Elizabethtown, NC
*K4UMD, James M. Bonner, Birmingham, AL
KF4WSEF, Victor E. Cannon, Live Oak, FL
WU4Y, Walter R. Camper, Birmingham, AL
W4YXA, Bill Gilley, McMinnville, TN

K4ZCB, Hugh P. Earle, Madisonville, KY
KDS5CIN, Brenda A. Temple, North Little Rock, AR
*WSIWE, O. R. Hennington, San Antonio, TX
KS5LF, Charles D. Raynes, Kansas City, MO
WBS5MOE, Dante D. Ganzerla, Vicksburg, MS
KDS5PYB, Eddie D. Mccully, Tupelo, MS
NS5RXF, Mayo E. Dacci, Lawton, OK
WASSOJ, Martin A. Gehling, Pierre Part, LA
KESTY, John E. Riley, LaPorte, TX
W5ULY, Johnney D. Cupp, Denison, TX
KK5YY, Gerald G. Schmitt, Los Alamos, NM
WB6CML, Robert D. Hailey, Birmingham, AL
W6ELR, William J. Klintworth Jr, Laughlin, NV
WD6EYP, Robert Drake, Redding, CA
WI6J, David J. Leaven, Riverside, CA
WO6MRP, Harold E. Pedersen, Kingsburg, CA
NO6NAY, Robert L. Clark, Camarillo, CA
NDO6N, Robert L. Sherman, Murrieta, CA
W6NRO, Albert L. Helzer, Madera, CA
N6OMS, Sidney L. Radus, Yorba Linda, CA
KF6PZG, Roe S. Ramsay, Torrance, CA
WA6QDC, Frank E. Collins, Palo Alto, CA
WB6QPD, Lester M. Fujii, San Leandro, CA
W6RKZ, Dean P. Scott, Austin, TX
WAGTFR, Louis T. Barnes, Glendale, CA
N6TNW, Shirley J. Zuttermeister, Valley Springs,
CA
WB6UKB, Richard L. Bennett, Fresno, CA
K6VAN, Arlis L. Van Osdel, Phoenix, AZ
*WO6VTL, William C. Allport, Carmichael, CA
WT6WWT, Roger B. Espe, Sun City, CA
WA7AHW, Raymond A. Munger, Portland, OR
KL7FNH, Lawrence W. Downie, Sitka, AK
W7JVB, Roland G. Kissler, Moses Lake, WA
K7LQI, Frank L. McJannet, Seattle, WA
W7MBH, David L. Marshall, Los Lunas, NM
*W7MCU, Leonard A. Westbo Jr, Auburn, WA
KG7PG, LeRoy Welch, Poulsbo, WA
W7QHC, William N. Bramwell, Phoenix, AZ
W7RH, Gerald F. Warner, Idaho Falls, ID
KA7TDR, James C. Denton, Bellingham, WA
WB7VSZ, Donald E. Myers, Spokane, WA
AB7X]J, Donald D. Birge, Carlton, OR
W7ZZ, William Vandermay, Portland, OR
WS8AH, Albert H. Hix, Charleston, WV
N8DPYV, Odell Atkinson, Ironton, OH
WSEFW, Paul M. Cornell, Cleveland, OH
WS8FAU, Ralph J. Paulun, Canfield, OH
*W8FBH, Herbert L. Lipson, Burbank, CA
WS8GGL, Francis J. Shiller, Lake Helen, FL
N8GSF, Robert Anderson, Marlette, MI
KA8KYL, G. Paul Oberst, Fremont, OH

KBS8LOI, Francis R. Harlow, West Olive, MI
WSLQA, Roland P. Steinmetz, Sun City, AZ
WS8MWI, Robert St Clair, Conyers, GA
KB8OGT, James R. Spicer, Wyoming, MI
WDS8OTI, Robert L. Michon, Hanover, MI
N8QFW, Jeffrey Briley, Johannesburg, MI
K8RNZ, George C. Emeigh, Port Huron, MI
*W8RQ, Russell Meese Jr, Allen Park, MI
WS8SIZ, Donald R. Ingalls, Tawas City, MI
N8SM, Steve Miller, Prosper, TX
WS8ZT, James H. Hampton, Arcadia, CA
K9BMC, Donald W. Brisson, West Salem, WI
NOIDN, Joanne Chute, Rushville, IL
K9QXM, Gerald J. Galvin, Saukville, WI
KBO9RIB, William K. Conway, Lake Forest, IL
WA9VPD, Owen R. Ingram, Pekin, IL
WOIVVE, Eric C. Falk, Lakeview, AR
*WBOWRW, Ronald T. Armstrong, Waukesha, WI
*N@BNS, Joseph W. Elliott, Kansas City, MO
*WOCW, Mayo J. McAllister, Leawood, KS
KO@FFX, Eugene W. Johengen, Hackensack, MN
K@IAU, William W. Maupin, Northome, MN
WAQQEX, Charles Harrington, Western, NE
W@QMH, Lloyd Walker, Lincoln, KS
K@UZW, Harold E. Joseph, Coffeyville, KS
N@XWP, Denis A. Erickson, Cottage Grove, MN
WQZ0, Anthony J. Weiner, Franklin, NC
G4MGZ, Robert E. Curtis, Wiltshire, Great Britain
JP1BJR, J. A. Masaharu Okochi, Tokyo, Japan
VAGAS, Allan Simpson, Calgary, AB, Canada
*VE3SU, W. G. Banner Edwards, Barry’s Bay,
ON, Canada

*Life Member, ARRL

Note: Silent Key reports must confirm the death
by one of the following means: a letter or note
from a family member, a copy of a newspaper
obituary notice, a copy of the death certificate,
or a letter from the family lawyer or the executor.
Please be sure to include the amateur’s name,
address and call sign. Allow several months for
the listing to appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a friend
or relative’s memory, you can designate it for an
existing youth scholarship, the Jesse A. Bieberman
Meritorious Membership Fund, the Victor C. Clark
Youth Incentive Program Fund, or the General Fund.
Contributions to the Foundation are tax-deductible
to the extent permitted under current tax law. Our
address is: The ARRL Foundation Inc, 225 Main
St, Newington, CT 06111.

Kathy Capodicasa,

N1GZO ¢ Silent Key Administrator 4 nigzo@arrl.org

STRAYS

THE ARRL DIAMOND CLUB

¢ The ARRL Diamond Club is a donor rec-
ognition program of annual support that
includes QST and all the benefits of ARRL
membership plus additional benefits. Contri-
butions begin at $75 a year ($50 a year for
Life Members). Gifts to the Diamond Club
are for one year of benefits and are tax
deductible to the full extent of the law. ARRL
members may contribute to the Diamond
Club at any time during their membership
yearusing their membership renewal form, by
phone or on the Web. Donors wishing to
contribute $500 or more may donate in
monthly or quarterly credit card installments.

92 September 2003 Q5%

Diamond Club information and contribution
formare on the web at www.arrl.org/
diamondclub or call 860-594-0397 for a
brochure.

SIMILARITY

OHas anyone noticed
the similarity between
our ARRL emblem and
the American Rum
Runners League?—
From Sep 1922 QST

QST
congratulates...

OPete Onnigian, W6QEU, of Sacramento,
California, who has been elected a Fellow of
the Society of Broadcast Engineers.

- Funnel

Condenser

Waer leve!

——
—
-

Talk




75,50 AND 25 YEARS O

September 1928

@ The cover art shows
a perplexed little dog
listening to the audio
from a set of head-
phones. The editorial
reports that the Ama-
teur Extra First Grade
Radio Operator Li-
cense has been rein-
stated. The Radio
Divison, Department
of Commerce, had
discontinued the li-
cense in the spring of 1927 because of per-
ceived disinterest in the license class, but hams
had clamored for it to be available once again.

Ross Hull reports on “The Oscillator-
Amplifier Transmitter” and its suitability for
1929 operation under the new radio regula-
tions. In another article, Ross tells about
“Adapting Medium and High-Powered Self-
Excited Transmitters for 1929 Service.”
Harold Westman chimes in with “Remodel-
ing the Traffic Tuner for 1929.” As usual, the
ARRL helps lead the amateur community
into new frontiers. “Radiovision,” by
Thornton Dewhirst, discusses techniques for
receiving television signals. “We Ought to
Talk Frequency” discusses the forthcoming
1929 amateur bands. James Lamb, 1SZ-
1CEL, tells about “The Zepp,” and how to
get maxi-mum performance using that Hertz

antenna with two-wire voltage feed.

September 1953

¢ The cover photo
shows the huge an-
tenna system of
W2SAl—a 100-foot
self-supporting seam-
less-tubing mast that
holds up three stacked
20-meter dipoles and a
large “bedspring” type
reflector, topped by a |
full-size 40-meter ver-
tical. The editorial
urges amateurs to unite to support the
League’s efforts to defend Amateur Radio
against the pressures of other radio services.
Ben Russ, W2QZ, tells about “The ‘Little
Firecracker’ Linear Amplifier,” which uses a
pair of 6146s. Ira Gardner, WOLNN, describes
“The Simplest Modulator,” a cathode modu-
lator that plugs directly into the cathode cir-
cuit of the transmitter’s output stage. A. F.
Dinsmore, W8AUN, tells about “The Hot-Rod
Mobile Antenna,” with simple frequency ad-
justment. Charles Faulkner, WO6FPV, reports
on how he used a surplus 3-6 Mc. command
receiver and crystal-controlled converters to
build “A Command Set Receiver for 6 and 10.”
J. S. Belrose, VE3BLW, discusses “Short
Antennas for Mobile Operations.” George
Hart, WINIM, tells “A Tale of Two Torna-

does” that recently hit Flint, Michigan, and
Worcester, Massachusetts. Rod Newkirk,
WIMVW, DX Editor of QST, spins a funny
yarn about how a Miss America expressed in-
terest in Amateur Radio, and what it led to.

September 1978

@ The cover art illus-
trates the spiraling
technology of NBVM
—narrow band voice
modulation. The edito-
rial addresses the pos-
sibilities of NBVM.
Doug Blakeslee,
NI1RM, describes “An
Inexpensive Capaci-
tance Meter.” Floyd
Carter, K6BSU, makes an introduction, “Meet
the Remarkable But Little-Known Vackar
VFO!” Walter Schulz, K30QF, tells about
“Designing a Vertical Antenna.” Earl Quay,
W4MKUC, tells how to build “An Auditory Dip
Oscillator.” Bob Elde, WOENC, discusses “A
Solid-State Transverter for 70 cm.” David
Sumner, K1ZZ, Assistant Secretary, [ARU, re-
ports on “Direction Finding, European Style.”
Carl Bixby, WITKG, tells about “JG1QFW,
First Solo Explorer to Reach the North Pole.”
A photo in Strays shows Ben Stevenson,
W2BXA, receiving the first satellite DXCC
award from ARRL Communications Manager
George Hart, WINJM.

Al Brogdon, W1AB 0 Contributing Editor

W1 AW Schedule

and 147.555 MHz.

¢ Morse code transmissions:
Frequencies are 1.818, 3.5815, 7.0475, 14.0475, 18.0975, 21.0675, 28.0675

Slow Code = practice sent at 5, 7'/, 10, 13 and 15 wpm.

Fast Code = practice sent at 35, 30, 25, 20, 15, 13 and 10 wpm.

PACIFIC| MTN [ CENT | EAST MON TUE WED THY FRI Code practice text is from the pages of QST. The source is given at the beginning
of each practice session and alternate speeds within each session. For example,

6AM |7 AM 18 AM 19 AM (F:ISSDE glb%vl\gl (F:/(\)%E gla%vl\gl “Text is from July 2001 QST, pages 9 and 81,” indicates that the plain text is from
the article on page 9 and mixed number/letter groups are from page 81.

7 AM- |8 AM- |9 AM- [10 AM- VISITING OPERATOR TIME Code bulletins are sent at 18 wpm.

1PM |2PM |3 PM |4 PM (12PM-1 PM CLOSED FOR LUNCH) W1AW qualifying runs are sent on the same frequencies as the Morse code
transmissions. West Coast qualifying runs are transmitted on approximately

1PM |2PM |3PM |4 PM |FAST |SLOW |FAST |[SLOW |FAST 3.590 MHz by K6YR. See “Contest Corral” in this issue. At the beginning of

CODE |[CODE |CODE |CODE |[CODE each code practice session, the schedule for the next qualifying run is pre-

sented. Underline one minute of the highest speed you copied, certify that your

2PM [3PM |4 PM |5PM CODE BULLETIN copy was made without aid, and send it to ARRL for grading. Please include
your name, call sign (if any) and complete mailing address. The fee structure is

3PM |4PM |5PM |6 PM TELEPRINTER BULLETIN $10 for a certificate, and $7.50 for endorsements.
¢ Teleprinter transmissions:

4PM [5PM (6 PM |7 PM |SLOW|FAST |SLOW |FAST |SLOW /| Frequencies are 3.625, 7.095, 14.095, 18.1025, 21.095, 28.095 and 147.555 MHz.

CODE |CODE |CODE |CODE |CODE | Bulletins are sent at 45.45-baud Baudot and 100-baud AMTOR, FEC Mode B.

110-baud ASCII will be sent only as time allows.

5PM |6 PM (7 PM |8 PM CODE BULLETIN On Tuesdays and Fridays at 6:30 PM Eastern Time, Keplerian elements for
many amateur satellites are sent on the regular teleprinter frequencies.

6 PM |7 PM [8 PM [9 PM TELEPRINTER BULLETIN # Voice transmissions:
Frequencies are 1.855, 3.99, 7.29, 14.29, 18.16, 21.39, 28.59 and 147.555 MHz.

45 45 45

645PM [745PM |845PM | 9% PM VOICE BULLETIN ¢ Miscellanea:
On Fridays, UTC, a DX bulletin replaces the regular bulletins.

7PM |8 PM 19 PM 110 PM gg%liz glé%vl\zl gg%-liz glé%vl\zl Eg%-ll-z W1AW is open to visitors from 10 AM until noon and from 1 PM until 3:45 PM on
Monday through Friday. FCC licensed amateurs may operate the station during
that time. Be sure to bring your current FCC amateur license or a photocopy.

G LEL L AL (LA CORE BULETIN In a communication emergency, monitor W1AW for special bulletins as follows:

voice on the hour, teleprinter at 15 minutes past the hour, and CW on the half
hour.

Headquarters and W1AW are closed on New Year's Day, President’s Day,
Good Friday, Memorial Day, Independence Day, Labor Day, Thanksgiving and
the following Friday, and Christmas Day and the following day.
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W1AW’s schedule is at the same local time throughout the year. The schedule according
to your local time will change if your local time does not have seasonal adjustments that
are made at the same time as North American time changes between standard time and
daylight time. From the first Sunday in April to the last Sunday in October, UTC = Eastern
Time + 4 hours. For the rest of the year, UTC = Eastern Time + 5 hours.



COMING CONVENTIONS

EASTERN VHF/UHF CONFERENCE
August 22-24, Enfield, CT

The Eastern VHF/UHF Conference, co-sponsored
by the Eastern VHF/UHF Society and the North
East Weak Signal Group, will be held at the
Radisson Hotel, 1 Bright Meadow Blvd, off Rte
5; from Springfield take I-91 to Exit 49, left off
ramp, take second right; from Hartford take I-91
to Exit 49, right off ramp, take first right. Doors
are open Friday 4 PM, Saturday 8 AM to 9 PM,
Sunday 8 AM to noon. Features include hospital-
ity suite (Friday eve), sessions (technical, Band
Rap, lab), lectures, homebrew equipment displays,
small vendor display area, noise figure and antenna
measurements, banquet (Saturday, 7 PM; $26),
outdoor flea market (Sunday morning only). Ad-
mission is $25 (includes Conference Proceedings
and flea market entrance); $5 for buyers, $10 for
sellers (flea market entrance for those not regis-
tered for Conference; bring your own tables,
electricity not available). Contact Bruce Wood,
N2LIV, 3 Maple Glen Ln, Nesconset, NY 11767;
631-265-1015 (home) or 631-293-9600 (work);
bdwood @erols.com; newsvhf.com.

ALASKA STATE CONVENTION

September 14, Anchorage

The Alaska State Convention, sponsored by the
Anchorage ARC, will be held at the Northway
Mall, corner of Glenn Highway and Airport
Heights Way. Features include demos (QRP, Sat-
ellite), VE sessions, special guest from ARRL
HQ (Ed Hare, WIRFI, Lab Supervisor). Talk-in
on 147.27 (100 Hz). Admission is free. Contact
Randy Vallee, KL7Z, 8401 Northwind Ave,
Anchorage, AK 99504; 907-333-7219; kl7z@
arrl.net; www.KL7AA.org/.

W9DXCC CONVENTION
September 19-20, Rolling Meadows, IL

The WI9DXCC Convention (51st WODXCC DX
Convention and Banquet), sponsored by the North-
ern Illinois DX Assn, will be held at the Holiday
Inn “Holidome,” 3405 Algonquin Rd; I-90 N to Rte
53 to Algonquin Rd Exit, left at light, hotel on right.
Doors are open Friday 7:30 PM for “Welcome Re-
ception,” Saturday registration at 8 AM, convention
begins at 9 AM. Features include forums and pre-
sentations, ARRL News and Views, DXCC QSL
card checking, CW Pileup Contest, hospitality suites
(Friday and Saturday), banquet (Saturday, 7 PM).
Talk-in on 147.36. Admission is $50 in advance
(before Sep 12), $55 at the door (convention and
banquet); $28 in advance, $30 at the door (conven-
tion only). Contact Bill Smith, WOVA, 1345 Lin-
den Ave, Deerfield, IL 60015; 847-945-1564;
w9va@aol.com; www.w9dxcc.com.

DIGITAL COMMUNICATIONS
CONFERENCE
September 19-21, Hartford/Windsor, CT

The ARRL/TAPR Digital Communications Con-
ference will be held at the Marriott Hartford
Windsor Airport Hotel, 28 Day Hill Rd in Windsor.
For reservations contact the Marriott at 860-688-
7500 or on the Web at www.marriott.com/dpp/
PropertyPage.asp?MarshaCode=BDLAP. Fea-
tures include Friday evening social get-together,
introductory and technical sessions, seminars, ban-
quet (Saturday eve, $30; special guest speaker Alex
Mendelsohn, AI2Q, ChipCenter Senior Technology
Editor), Seventh Annual APRS National Sympo-
sium, and much more. Preregistration (before Sep
1) for two-day conference is $70 (includes proceed-
ings); after Sep 1 or at the door $80; preregistration
(before Sep 1) for single day conference is $40 (in-
cludes proceedings); after Sep 1 or at the door $50.
Contact the TAPR office at 972-671-8277; fax 972-
671-8716; tapr@tapr.org; www.tapr.org/dcc/.

August 22-23
New Mexico State, Albuquerque*

August 23
Missouri State, Columbia*

August 23-24
West Virginia State, Weston*

September 5-7
Southwestern Division, Long Beach, CA*

September 6-7
Maryland-DC Section, West Friendship*
Great Lakes Division, Findlay, OH*

September 7
Western Pennsylvania Section, Butler®

ILLINOIS STATE CONVENTION
September 19-21, Peoria, IL

The Illinois State Convention (Peoria Superfest
2003), sponsored by the Peoria Area ARC, will
be held at the Exposition Gardens, 1601 W
Northmoor Rd; 1-74 to Exit 91 B, N on Univer-
sity, 3.8 miles to Northmoor Rd, left on Northmoor,
go 1 block. Doors are open Friday 3 PM to dusk,
Saturday and Sunday 6 AM to 4 PM (commercial
buildings open at 8 AM). Features include Ama-
teur Radio Hamfest and Computer Show, giant
outdoor flea market ($5 per space, covers both
days), new and used amateur radio equipment and
accessories, commercial dealers, manufacturer
reps, computers and software, electronic parts and
components, technical forums, VE sessions (Sun-
day, 11:30 AM to 1 PM; Bob Davis, AAIMY,
Bob@GlassComp.com), acres of free parking,
refreshments. Talk-in on 147.075, 146.76. Admis-
sion is $5 in advance (2 stubs), $7 at the door (1
stub). Tables are $15/$20. Contact John Coker,
NO9FAM, c/o Peoria Superfest, Box 3508, Peoria,
IL 61612-3508; 309-369-7428 or 309-692-3378
(info line); n9fam@arrl.net; www.w9uvi.org.

ARKANSAS STATE CONVENTION
September 20, North Little Rock

The Arkansas State Convention (“All-Arkansas
Hamfest”), sponsored by the Central Arkansas
Radio Emergency Net (CAREN), will be held at
the ALLTEL Arena, One Alltel Arena Way; take
Exit 141B (Broadway) off I-30, proceed to W side
of 1-30, corner of Broadway and Cypress. Doors
are open 8 AM to 3 PM. Features include flea
market, dealers, forums, APRS and Packet Radio
demonstrations, VE sessions, plenty of parking,
refreshments. Talk-in on 146.94. Admission is $5,
under 12 free with paying adult. Tables are $20.
Contact Mark Barnhard, KD5AIV, Box 2893,
Little Rock, AR 72203; 501-221-3909; kdSaiv@
arrl.net; www.carenclub.com.

MICROWAVE UPDATE/PACIFIC
NORTHWEST VHF CONFERENCE
September 25-28, Everett, WA

The Microwave Update/Pacific Northwest VHF
Conference, co-sponsored by the Microwave Up-
date 2003 Committee and the Pacific Northwest
VHF Society, will be held at the Holiday Inn
Hotel and Conference Center, 101 128th St SE;
from Seattle-Tacoma International Airport
(SeaTac), go N on Hwy 518 to I-5, take I-5 N
through Seattle to Exit 128 (128th St SE), Holi-
day Inn is just E of I-5 on the N side of 128th St.
Features include Microwave Update 2003,
PNWYVHES technical sessions, PNWVHES annual
meeting, Boeing Factory Tour, hospitality session,
technical sessions, surplus dealers, Noise Figure

October 11
Northern New York Section, Lake Placid

October 12
Connecticut State, Wallingford

October 18
WODXCC, Bloomington, MN

October 31-November 1
Michigan State, Holland

November 1-2
Georgia Section, Lawrenceville

November 8
South Carolina Section, Myrtle Beach

*See August QST for details.

Lab, banquet (Saturday eve), swap tables, tailgate
“Junque Sale.” Admission is $40 in advance, $50
at the door. Contact John Price, N7TMWYV, 12026
81st Ave NE, Kirkland, WA 98034; n7mwv@
mindspring.com; www.microwaveupdate.org/.

EASTERN WASHINGTON SECTION
CONVENTION

September 27, Spokane

The Eastern Washington Section Convention, co-
sponsored by the Kamiak Butte Amateur Repeater
Assn, Spokane Radio Amateurs, NW Tri-State
ARO, Palouse Hills ARC, Inland Empire VHF
Club, and the Spokane DX Assn, will be held at
University High School, 12420 E 32nd Ave; take
the Pines Rd Exit off I-90 (Exit 289), go S on
Pines Rd, continue straight to 32nd Ave, school
is on corner of Pines Rd and 32nd Ave. Doors are
open for setup Friday 7-9 PM, Saturday 8 AM;
public Saturday 9 AM to 5 PM. Features include
vendors; seminars; Silent Auction; Country Store;
VE sessions (2 PM); from ARRL Hq Field and
Regulatory Correspondent Chuck Skolaut,
K@BOG; APRS demo; ARRL forum; foxhunt; re-
freshments. Talk-in on 147.24, 146.52. Admis-
sion is $5, under 18 free. Tables are $7.50 before
Aug 27; $10 after August 27. Contact Betsy
Ashleman, N7WRQ, 3903 E 48th Ave, Spokane,
WA 99223; 509-448-5821; n7wrq@aol.com;
www.kbara.org.

Attention Hamfest and Convention
Sponsors:

ARRL HQ maintains a date register of sched-
uled events that may assist you in picking a
suitable date for your event. You're encouraged
to register your event with HQ as far in ad-
vance as your planning permits. Hamfest and
convention approval procedures for ARRL
sanction are separate and distinct from the
date register. Registering dates with ARRL HQ
doesn’t constitute League sanction, nor does
it guarantee there will not be a conflict with
another established event in the same area.

We at ARRL HQ are not able to approve
dates for sanctioned hamfests and conven-
tions. For hamfests, this must be done by your
division director. For conventions, approval
must be made by your director and by the ex-
ecutive committee. Application forms can be
obtained by writing to or calling the ARRL con-
vention program manager, tel 860-594-0262.
Note: Sponsors of large gatherings should
check with League HQ for an advisory on pos-
sible date conflicts before contracting for meet-
ing space. Dates may be recorded at ARRL
HQ for up to two years in advance.

Gail lannone @ Convention Program Manager ¢

giannone @arrl.org
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HAMFEST CALENDAR

Attention: The deadline for receipt of items for
this column is the 1st of the second month pre-
ceding publication date. For example, your in-
formation must arrive at HQ by September 1 to
be listed in the November issue. Hamfest infor-
mation is accurate as of our deadline; contact spon-
sor for possible late changes. For those who send
in items for Hamfest Calendar and Coming Con-
ventions: Postal regulations prohibit mention in
QST of prizes or any kind of games of chance such
as raffles or bingo.

(Abbreviations: Spr = Sponsor, TT = Talk-in fre-
quency, Adm = Admission.)

Alaska (Anchorage)—Sep 14, Alaska State Con-
vention. See “Coming Conventions.”

fTAlaska (Fairbanks)—Sep 12-13; set up 9 AM;
public Noon to 4 PM. Spr: Arctic ARC. Pioneer
Alaska Centennial Civic Center, Airport Rd be-
tween Peger Rd and Moore St; eastbound from the
airport on Airport Rd, turn N onto Peger Rd, make
immediate right turn into Pioneer Park parking lot.
Swap ’n Sell, vendors, Arctic ARC Annual Meet-
ing (Saturday, 1:15 PM), Bunny Hunt (Saturday,
2:30 PM), VE sessions and FCC commercial ex-
ams, banquet (Friday, 7:30 PM, River’s Edge Re-
sort; Attitude Adjustment Seminar at 6:30 PM),
ARRL forum (Friday at noon on Tanana Chief
Paddlewheel Boat moored at its dock). T1: 146.28/
146.88 (103.5 Hz). Adm: Free (optional donation
of a can of food for the Community Food Bank).
Tables: $10 (reserve). Jim Movius, KL7JM, Box
83992, Fairbanks, AK 99708; 907-452-6347; fax
907-452-6349; ajmovius@gci.net; www.
mosquitonet.com/~fbrown/03hamfest.html.

FArizona (Kingman)—Sep 20, Dawn to 2 PM.
Spr: Hualapai ARC. Mohave Community College
parking lot, 1971 Jagerson Ave; I-40 to Exit 51
(Stockton Hill Rd), N to Jagerson Ave, go E on
Jagerson to College. VE sessions, ARCA meet-
ing. TI: 146.76 (131.8 Hz). Adm: Free. Tables:
Free. Bill Beaman, KAQIYS, 2652 E Mary Ave,
Bullhead City, AZ 86426; 928-758-6780 or 928-
279-6502.

TArkansas (Bentonville)—Sep 12-13; set up Fri-
day 6 PM, Saturday 6 AM; public 8 AM to 1 PM.
Spr: Benton County Radio Operators. Thomas
Jefferson School, 810 Bella Vista Rd; from 71B
go E on Tigar Blvd to Bella Vista Rd, go S to sec-
ond school on left. VE sessions (10 AM), refresh-
ments. T1: 145.29. Adm: $3 each or 2 for $5.
Tables: $5. Clarence Morrow, AD5AM, 815 N
30th, Rogers, AR 72756; 479-631-9231; ad5am @
mc2k.com.

Arkansas (North Little Rock)—Sep 20, Arkan-
sas State Convention. See “Coming Conventions.”
California (Vacaville)—Aug 30. Larry Hogue,
WO60OMEF, 707-452-9701.

Colorado (Longmont)—Sep 28. Dan Wisotzkey,
N@NLS, NONLS@aol.com.

Connecticut (Enfield)—Aug 22-24, Eastern
VHF/UHF Conference. See “Coming Conven-
tions.”

Connecticut (Hartford/Windsor)—Sep 19-21,
Digital Communications Conference. See “Com-
ing Conventions.”

FConnecticut (Newtown)—Sep 14; set up 7 AM;
public 8:30 AM to 12:30 PM. Spr: Candlewood
ARA. Edmond Town Hall, Rte 6; Exit 10 off
1-84, follow signs. Flea market, new equipment
dealers, computers, electronics, tailgating ($8,
includes 1 admission), ample parking, refresh-
ments. T1: 147.3 (100 Hz). Adm: $5, under 12 free.
Tables: $12.50 (includes 1 admission). John
Ahle, WIJMA, 120 Fire Hill Rd, Ridgefield, CT
06877; 203-438-6782; wljma@arrl.net; www.
danbury.org/cara/.

tDelaware (Felton)—Sep 14,7 AM to 2 PM. Spr:
Kent County ARC. Diamond State Drive-In; 8
miles S of Dover on Rte 13. Large tailgate area.
TI: 146.97. Adm: $5. Kenneth Steele, N3QJJ, 316

TARRL Hamfest

W Commerce St, Smyrna, DE 19977; 302-653-
2144; n3qjj@hotmail.com; www.kcarc.net/
pages/flea % 20market.html.

fFlorida (Melbourne)—Sep 13-14; set up Fri-
day afternoon (outdoor), 6-8:30 PM (indoor); pub-
lic Saturday 9 AM to 5 PM, Sunday 9 AM to
4 PM. Spr: Platinum Coast ARS. Melbourne Au-
ditorium, 625 E Hibiscus Blvd; from I-95 take US
192 E to US 1, N to Hibiscus Blvd, turn left. Large
outdoor tailgating area ($10 per spot), indoor
swap, commercial booths, meetings. T1: 146.85.
Adm: $5. Tables: $20 (swap), $80 (commercial).
Joe Mitchell, K4AW, 3 Oliphant Cir, Indialantic,
FL 32903; 321-720-9967; kdaw@arrl.net;
pcars.org/hamfest.

FFlorida (Orlando)—Sep 27,7 AM to 2 PM. Spr:
Bahia Shrine AR Unit. Bahia Shrine Center, 2300
Pembrook Dr; from I-4, take Maitland Blvd west-
bound, turn left onto Pembrook Dr. Ham fellow-
ship, tailgating. 71: 147.39. Adm: $2. Tables: $5.
Warren Hill, WAWHH, 177 Hanging Moss Dr,
Oviedo, FL 32765; 407-365-6682; wdwhh@
aol.com; www.bahiashrine.org/users/radio/.

TGeorgia (Dallas)—Sep 13. Spr: Paulding ARC.
Paulding Meadows Park, Hwy 61 N; take Hwy
61, 2 miles N of Paulding County Courthouse, turn
left into Paulding Meadows Park. Free tailgating,
VE sessions. T1: 146.85. Adm: Free. Tables: $5.
Sean Sparks, W4JFL, 123 Glenwood Ct,
Douglasville, GA 30134; 770-949-5370; w4jfl@
arrl.net; www.pauldingarc.com.

fIllinois (Grayslake)—Sep 27-28; Saturday
8 AM to 4 PM, Sunday 8 AM to 3 PM. Spr: Chi-
cago FM Club. Lake County Fairgrounds, Rtes 45
and 120; 1-294 N to Rte 120, W to Rte 45. Huge
outdoor flea market (open both days at 6 AM),
indoor commercial vendors, major manufacturers
and leading distributors, computers and electron-
ics, VE sessions (both days, walk-ins), free park-
ing, outdoor electrical hookups available, self-
contained camping ($10, water and electricity
$15 each day). TI: 146.76 (107.2 Hz). Adm: ad-
vance $8, door $10 (good both days); under 12
free. Tables: 8-ft $25 (good both days). Send
SASE to CFMC, c/o Jerry Spearman, WIEG, 348
W Natoma Ave, Addison, IL 60101-3422; 630-
628-1501; w9eg@chicagofmclub.org; www.
chicagofmclub.org.

fIllinois (Joliet)—Aug 24; set up Saturday
3-6 PM, Sunday 6 AM; public 8 AM to 1 PM.
Spr: Bolingbrook ARS. Inwood Recreation Cen-
ter, 3000 W Jefferson St; I-55 to Rte 52 (Jefferson
St), go E approximately 2 miles to Center. Huge
outdoor flea market on paved parking lot, AR gear,
computer items, electronics, VE sessions (9 AM
to noon, walk-ins welcomed; register for all tests
by 11 AM), overnight parking for vendors (no
hookups or services), free paved parking, refresh-
ments. TI: 147.33,224.54. Adm: advance $5, door
$6. Tables: before Aug 15 $10 and $15, after Aug
15 $17 and $25. Tom Ballard, N9LJY, 19 W 609
Dystrup Rd, Lemont, IL 60439; 630-739-3740;
tb1301 @comcast.net; www.k9bar.org.

Illinois (Peoria)—Sep 19-21, Illinois State Con-
vention. See “Coming Conventions.”

Illinois (Rolling Meadows)—Sep 19-20,
WOIDXCC Convention. See “Coming Conven-
tions.”

fIndiana (Bedford)—Oct 5; set up Saturday;
public Sunday 6 AM to 5 PM. Spr: Hoosier Hills
Ham Club. Lawrence County 4-H Fairgrounds, US
50 W; from Bedford take SR 37 S to US 50 W,
turn W (left) onto US 50, 2 miles to entrance on
right. Vendors, VE sessions, free chili dinner (Sat-
urday eve). T1: 146.73 (107.2 Hz). Adm: $7.
Tables: $25. Tim Miller, K9US, 1021 Old State
Rd 450, Bedford, IN 47421; 812-277-8583; tim-
k9us@msn.com; www.hoosierhillshamfest.org.
fIndiana (Goshen)—Oct 5. Spr: Michiana Val-
ley Hamfest Assn. Elkhart County Fairgrounds
Building “A,” 17746 CR 34; from N use US 33 S
through Goshen, turn E at Goshen High School,
travel 0.6 mile to Gate 1, turn right, go 600 feet

and park in Lot A, use Gate B to enter Building
A. TI: 145.43. Adm: advance $5, door $6. Tables:
$15. Denny Denniston, KA9WNR, 21970 Kern
Rd, South Bend, IN 46614-9295; 574-291-0252
(7-10 PM); ka9wnr @att.net.

tlowa (West Liberty)—Oct 5, 7 AM. Sprs:
Muscatine and Iowa City ARCs. Muscatine
County Fairgrounds; 17 miles NW of Muscatine,
15 miles E of Towa City; from I-80 take Exit 259
S 10 miles, follow signs. “Southeast Iowa
Hamfest,” free outdoor flea market, Saturday
evening pre-hamfest Wiener Roast, VE sessions.
TI: 146.85, 146.91, 146.52. Adm: $5. Tables: $8
($1 per foot). Chuck Couch, WAQLCK, 263 Pad-
dock Cir, Towa City, IA 52240; 319-358-7605;
ccouch@soli.inav.net; www.qsl.net/kc0aqs.

Kansas (Holton)—Sep 21. Jim Brown, KOYLW,
785-364-2949.

Massachusetts (Cambridge)—Sep 21. Nick
Altenbernd, KAIMQX, 617-253-3776.

fMassachusetts (Orange)—Sep 27. Spr:
Mohawk ARC. Athol-Orange Elks Hall, 92 New
Athol Rd; Rte 2 (E or W) to Exit 16, go N on Rte
202 to junction of Rte 2A at McDonald’s, go left
on Rte 2A towards Orange, Hall is 1 mile on left.
TI: 145.37 (136.5 Hz), 146.58. Adm: $3. Tables:
advance $10, door $15. John Dould, AEIB, 22 S
Athol Rd, Athol, MA 01331-2722; 978-249-5980;
aelb@hotmail.com.

TMassachusetts (South Dartmouth)—Sep 14;
set up 6 AM; public 7 AM to Noon. Spr: South-
eastern Massachusetts ARA. SEMARA Club-
house, 54 Donald St. Flea market, vendors (free
space and admission), VE sessions (10 AM, walk-
ins), refreshments. 71: 147.0. Adm: $2 (nonham
spouses and children free). Tables: Free. Tim
Smith, N1TI, 3 Riverside Dr, Mattapoisett, MA
02739; 508-758-3680; rt_smith@yahoo.com;
wWwWw.semara.org.

FMichigan (Adrian)—Sep 14, 8 AM. Spr: Adrian
ARC. Lenawee County Fairgrounds, Dean and
Addison Streets. 31st Annual Hamfest and Com-
puter Show, trunk sale spots ($3 each), VE ses-
sions, camping facilities, handicapped parking. 71:
145.37 (85.4 Hz). Adm: $5. Tables: $10 (8-ft).
Eric Smith, K8JVW, 5398 Hunt Rd, Adrian, MI
49221; 517-263-5407; k8jvw@arrl.net; www.
w8tqe.com.

TMichigan (Grand Rapids)—Sep 13; set up
6 AM; public 8 AM. Sprs: Grand Rapids ARA,
Lowell ARC, and Michigan AR Alliance. Forest
Hills Northern High School, 3801 Leonard St NE;
1-96 to Exit 38; Hwy M-44, N 1 mile to Leonard
St, turn right (E), 0.8 mile to school, turn left.
Electronics/Computer/Ham Radio Equipment
Swapmeet, flea market, trunk sales (no extra
charge, admission required), VE sessions (10 AM,
all walk-ins), overnight self-contained camping
(Friday, no hookups). 71: 147.26 (94.8 Hz),
146.52. Adm: $5 (not required of HS or younger
students with student ID). Tables: $10 (8-ft, re-
served by Sep 2), $5 (5-ft round, non-reserved).
Ed Novakowski, NSUXN, c/o GRARA, Box 3282,
Grand Rapids, MI 49501-3282; 616-458-9029
(eves); hamfest@w8dc.org; www.w8dc.org/
swap.htm.

tMissouri (Warsaw)—Oct 4,9 AM to 2 PM. Spr:
Twin Lakes ARC. Community Center, 181 W
Harrison; 1 mile W of US 65 on State Rte 7, go S
on Main St to Court House Sq, turn W, go 1 block
to hamfest. VE sessions (1 PM, all classes; walk-
ins welcomed), refreshments. T1: 147.3. Adm: $3
each or 2 for $5. Robert “Gene” Payne, KCODRL,
942 W Jackson St, Warsaw, MO 65355; 660-438-
8650; gpo@dam.net.

ftNebraska (Springfield)—Sep 13. Spr: Ak-Sar-
Ben ARC. Sarpy County Fairgrounds, Hwy 50 and
Main St; exit I-80 at Hwy 50, go S 5 miles to Spring-
field, look for signs leading to flea market. Free cof-
fee, refreshments. T1: 146.94. Adm: $2. Tables: $7.
Pat Joseph, KOCTU, 1821 Robertson Dr, Omaha,
NE 68114; 402-492-9156; pjoseph@email.com;
www.aksarbenarc.org/flea2003.shtml.
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TNew Jersey (Lawrenceville)—Sep 14; set up
6 AM; public 8 AM. Spr: Delaware Valley RA.
National Guard Armory, 151 Eggert Crossing Rd;
from NJ Tpk take 195W to 295N to 95S to 206S
(Exit 7) to Eggert Crossing Rd. Hamfest/
Computerfest, flea market, Amateur Radio and
computer equipment, tailgating ($10, includes 1
admission), New Jersey Antique Radio Club dis-
play (various items for sale), mobile radio mu-
seum (John Dilks, K2TQN), ECHOLINK Board
demonstration (Jim Millner, WB2REM), free
parking, refreshments. 7/: 146.67 (131.8 Hz).
Adm: $6, under 12 free. Tables: indoor $15 (in-
cludes 1 admission), $10 additional space; $25 in-
door with electricity (vendors need to bring your
own table not to exceed 10 feet). Glenn Costello,
N2RPM, Box 7024, W Trenton, NJ 08628; 609-
882-2240; abbott0903@hotmail.com; www.
w2zq.com.

TNew York (Horseheads)—Sep 27, 8 AM to
2 PM. Spr: ARA of the Southern Tier. Chemung
County Fairgrounds, Grand Central Ave; in
Horseheads on Rte 17, at 2nd light turn S on Grand
Central Ave, proceed %2 mile to Fairgrounds.
Elmira International Hamfest/Computerfest, free
flea market, dealer displays, VE sessions (9 AM,
walk-ins accepted; John, 607-565-4020), Bunny
Hunt, camping, pancake breakfast (§ AM), free
parking, refreshments. 77: 146.7, 147.36, 444.2.
Adm: advance $5, door $6, under 11 free. Tables:
1-5 $12 each, 6-9 $11 each, 10 or more $10 each.
Elliott Blauvelt, N2OJM, Box 44, Elmira, NY
14902-0044; 607-739-5626; n20jm@arast.org;
or Randy Viele, N2SYT, 607-732-2822; www.
arast.org.

TNew York (Queens)—Oct 5,9 AM to 2 PM. Spr:
Hall of Science ARC. NY Hall of Science Mu-
seum Parking Lot (Flushing Meadow Corona
Park), 47-01 111th St. Electronics and computer
equipment, tailgating, tune-up clinic, VE sessions
(10 AM; Lenny Menna, W2LIM, 718-323-3464),
free parking, refreshments. 71: 444.2 (136.5 Hz),
146.52. Adm: buyers $5, sellers $10 (per space).
Stephen Greenbaum, WB2KDG, 85-10 34th Ave,
Jackson Heights, NY 11372; 718-898-5599 (eves
only); wb2kdg@arrl.net; www.gsl.net/hosarc.

TNew York (Syracuse)—Sep 13, 8 AM to 2 PM.
Spr: Radio Amateurs of Greater Syracuse. Pompey
Hills Fire Department; take I-81, Exit 15 onto Rte
20 E, go 6 miles to Henneberry Rd, on left.
Indoor/outdoor flea market, vendors, dealers, ex-
hibitors, displays, computer equipment, ARRL
forum, NTS, awards, VE sessions (Noon, walk-
ins), refreshments. T1: 147.3. Adm: $5, under 17
free. Tables: $12 (or bring your own, 8-ft space
$5). RAGS, Box 88, Liverpool, NY 13088; 315-
698-4558; ragsonline@hotmail.com; www.
ragsinreview.com.

FOhio (Cincinnati)—Sep 21. Spr: Greater Cin-
cinnati ARA. Scarlet Oaks Vocational Campus,
3254 E Kemper Rd; from I-275 N of Cincinnati,
exit OH SR 42 S (Exit 46), go S on Rte 42 to
Kemper Rd W, right on Kemper, 1 mile W to Great
Oaks sign, turn right to hamfest. Hamfest/Com-
munications Expo, commercial vendors, VE ses-
sions, refreshments. T1: 145.27. Adm: advance $5,
door $6. Tables: $35. Tom Denham, K§VOE, 9299
Minuteman Way, West Chester, OH 45069; 513-
779-3951; cincinnatiamateurradio.com.

FOhio (Cleveland)—Sep 28. Spr: Hamfest Assn
of Cleveland. Cuyahoga County Fairgrounds, 164
Eastland Rd, Berea; 1'/> miles W of I-71 and
Bagley Exit 235, '/> mile S on Eastland Rd. Flea
market ($6 per space), ARRL forum, VE sessions,
card checking, refreshments. 77: 146.73 (110.9
Hz). Adm: $6. Tables: $20. Hamfest Assn of
Cleveland, 800-CLE-FEST; info@hac.org;
www.hac.org.

FOhio (Medina)—Oct 5, 8 AM to 2 PM. Spr:
Medina Two Meter Group. Medina County Career
Center, 1101 W Liberty St (State Rte 18); take I-
71 S from Cleveland, N from Columbus to Exit
218, go W through downtown Medina, Career
Center is 2.5 miles outside of town, look for the
school zone which is the Medina Career Center.
Flea market, new and used ham gear, computer
equipment, vendors, VE sessions, free parking,
handicapped accesible, refreshments. 77: 147.03
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(141.3 Hz). Adm: advance $4, door $5. Tables:
$9. Mike Rubaszewski, N8TZY, 57 Boston Re-
serve Ln, Brunswick, OH 44212; 330-273-1519;
n8tzy @m3net.net; www.qsl.net/n8tzy.

Pennsylvania (Lancaster County)—Oct 4. Dave
Phillips, W3CWE, 717-872-6578.

TPennsylvania (Schnecksville)—Sep 20; set up
6 AM; public 7 AM. Spr: Delaware Lehigh ARC.
Schnecksville Community Fire Company No 1
Grounds, on Rte 309; 4.3 Miles N of Rte 22 (near
Allentown). Flea market, vendors, tailgating (ad-
mission plus $2 per space), ham radio equipment
and computers, handicapped accessible, refresh-
ments. T1: 51.76, 146.7, 444.9 (all 151.4 Hz).
Adm: $5, nonham spouses and under 12 free.
Tables: admission plus $4 per table (indoor only).
Susan Marie Schoch, KB3IDW, 705 S Armour St,
Allentown, PA 18103-3362; 610-797-1437,;
kb3idw@arrl.net; www.dlarc.org.

fPennsylvania (Washington)—Oct 5, 8 AM to
2 PM. Spr: Washington Amateur Communica-
tions. Washington County Fairgrounds, 2151 N
Main St; 1-79 to Exit 41 (Racetrack Rd); if com-
ing from I-79 N take left off exit, if coming from
1-79 S, take right onto Race Track Rd, follow to
stop light, go left onto Pike St, at next light go
right onto Country Club Rd, follow to stop sign,
go right onto N Main St, Fairgrounds on right just
across railroad tracks. VE sessions, breakfast and
lunch served with free coffee. T1: 145.49, 146.79.
Adm: $5. Tables: $10. Jack Dayton, KA3ZLR, 701
Ridge Ave, Canonsburg, PA 15317; 724-746-
4669; ka3dzlr@arrl.net; wacomarc.org.

TPennsylvania (York)—Sep 13-14. Spr: York
Hamfest Foundation. 4-H Club Center, 771
Stoverstown Rd; from US Rte 30, 5 miles W of
York, proceed SW for 1.5 miles on State Rte 116
to Stoverstown Rd. Indoor/outdoor tailgating, ven-
dors, antique radio displays, seminars, VE
sessions. T1: 147.33. Adm: $5. Tables: $15 ($3
discount for additional tables). John Shaffer,
W3SST, 2596 Church Rd, York, PA 17404; 717-
764-4805; w3sst@yorkhamfest.org; www.
yorkhamfest.org.

FTSouth Carolina (Rock Hill)—Oct 4, 8 AM. Spr:
York County ARS. York County Technical Col-
lege, 452 S Anderson Rd; Exit 79 (Dave Lyle
Blvd) off 1I-77 to Hood Center Dr, drive 0.6 mile,
look for entrance to York Tech on left. VE ses-
sions, refreshments. T1: 147.03. Adm: advance $6,
door $7. Tables: $35. Bob Bacharach, WA2EMF,
1627 Bridal Tr, Rock Hill, SC 29732; 803-327-
2634; wa2emf@arrl.net; www.ycars.org.

ftTennessee (Monroe County)—Sep 13, 7 AM.
Spr: Monroe ARS. Monroe Farmers Market, New
Hwy 68; from I-75 take Exit 60 in Sweetwater,
go E onto New Hwy 68, go through 2 traffic lights,
continue straight for 5.5 miles (1.5 miles past Lost
Sea), watch for signs. Sheltered-roof vendor area.
TI: 146.82 (141.3 Hz). Adm: $3. Eric Fridley,
KG4FZS, 148 Woodby-Fridley Rd, Sweetwater,
TN 37874; 423-351-0028; kgdfzs@yahoo.com;
www.qsl.net/kgdyti.

TTennessee (Sevierville)—Oct 3-4; Friday
5-9 PM, Saturday 9 AM to 3 PM. Spr: Ten-Tec.
Ten-Tec Factory, 1185 Dolly Parton Pkwy, 2
miles E of downtown Sevierville on Hwy 411 N;
directly across from Sevier County High School.
Factory tours, forums, VE sessions. Adm: Free.
Stan Brock, WD@BGS, 1185 Dolly Parton
Pkwy, Sevierville, TN 37862; 865-453-7172;
sales@tentec.com; www.tentec.com.

fTTexas (Midland)—Sep 13, 8 AM to 5 PM. Spr:
Permian Basin ARC. Lee Youth Center and Park-
ing Lot, 3500 Neely, corner of Neely and Tarleton
St; Midkiff Exit off I-20 E or W, follow Midkiff
through town to get to Neely, turn left at sixth
traffic light on Midkiff, follow Neely to Tarleton
St, turn right. Swapmeet/Tailgate, dealers, refresh-
ments. T1: 147.28 (88.5 Hz), 444.925 (146.2 Hz).
Adm: Free (Donations accepted and appreciated).
Tables: Free (limited, or bring your own). Dwayne
Fox, W5Z0X, 3707 Gaston Dr, Midland, TX
79703; 915-967-2444; w5zox @ cox.net; www.
pbarc.org.

tVermont (Waterbury)—Sep 20, 8 AM to 2 PM.
Spr: Central Vermont ARC. Waterbury Armory,

Armory St; 1-89 to Exit 10 S, take sharp left to
Union St, take first left to Armory St. Flea mar-
ket, forums, VE sessions. T1: 146.625 (100 Hz).
Adm: $6. Tables: $4. Tom Girardi, WA1YNU, 51
Maple Ave, Barre, VT 05641; 802-793-2959;
walynu@pshift.com.

TWashington (Chehalis)—Sep 27,9 AM to 1 PM.
Spr: Chehalis Valley ARS. Lewis County Fair-
grounds, 255 N National Ave; from I-5 take Exit
79, go E to the “T” and turn left, stay on this road
for 3 miles, turn left onto Exibitor St, go 1 block
to stop sign, turn left and go 100 ft, turn right into
Fairgrounds, follow signs for parking. VE sessions
(by reservation). TI: 147.06, 146.46. Adm: $3.
Tables: 6-ft, advance $15, after Sep 14 $20. Bill
Harwell, AC7SR, 362 SW Chehalis Ave, Chehalis,
WA 98532; 360-748-8086; ac7sr@arrl.net;
www.cvars.org/.

Washington (Everett)—Sep 25-28, Microwave
Update/Pacific Northwest VHF Conference. See
“Coming Conventions.”

Washington (Spokane)—Sep 27, Eastern Wash-
ington Section Convention. See “Coming Conven-
tions.”

Attention All Hamfest Committees!

Get official ARRL sanction for your event and
receive special benefits such as donated ARRL
publications, handouts, and other support.

It's easy to become sanctioned. Contact the
Convention and Hamfest Branch at ARRL Head-
quarters, 225 Main St, Newington, CT 06111. Or
send e-mail to giannone@arrl.org.

Promoting your event is guaranteed to increase
attendance. As an approved event sponsor, you
are entitled to advertise your event in QST at
special rates. Make your hamfest a success by
taking advantage of this great opportunity. Call
the ARRL Advertising Desk at 860-594-0207, or
e-mail ads@arrl.org.

STRAYS

Charles, WAQQEX, is experimenting
with this home-built antenna made of
50 feet of % inch copper tubing.
Depending on the configuration, it can
be used for 80 meters, 40 meters and
broadcast band receive with a crystal
set.



By Scott Robbins, W4PA

2003 ARRL International
DX CW Contest Results

reparation and planning are the keys
Pto every successful ARRL DX CW

contest operation, whether it takes
place from inside W/VE or from a DX lo-
cation. Noncontesters can’t appreciate the
amount of effort that goes into the typical
all-out contest effort, regardless of the
class of entry of the participating station.

It can be as simple as keeping up main-
tenance on a home station or as compli-
cated as figuring out flight schedules and
coordinating with a distant host to assess
equipment needs prior to a boom or bust
weekend on the bands from a location far
from home.

Goals vary. Many of us compete with
ourselves. Others are jazzed by the men-
tal challenge of “decoding” a contest.
Others are pushed by ego or will to com-
pete against the best of the best on equal
terms. The vast majority of contest par-
ticipants aren’t planning on “winning”
anything—only enjoying a few hours on
the bands seeking out more contacts or
the sheer pleasure of doing it.

Perseverance, long term, is the key to
success in contesting. Rare is the contest
operator who appears out of nowhere to
make a category top 10 as a first time
contest entrant. Many top 10 visitors are
familiar call signs, and they have become
familiar for no other reason than year af-
ter year they’re on the air making con-
tacts and soaking up knowledge that will
be useful for future contest ventures.
Accumulated knowledge leads to better
results—and as years pass and entrants
rotate in and out of serious contesting,
the knowledgeable and committed rise to
the top and new call signs appear in the
top 10 boxes to start yet another cycle.

The W/VE single op all band unassisted
QRP, Low Power, and High Power catego-
ries all featured decisive victories by the
three winners, a new Canadian record for
Low Power set by VE3EJ and a near miss
by NTIN at KT1V to break the High
Power single operator record. Dave will
happily settle for both his victory and the
#2 all-time highest score in the category.

From the DX side, the QRP single op-
erator record was broken by FY5SKE

The PJ2T team for the 2003 ARRL
International DX CW contest included
WONB, WA9S, WACG (kneeling), W8TK,
and WOEFL.

Expanded Results, Line Score
Printouts Available

For complete contest results on-
line, please visit www.arrl.org/
contests/results. ARRL members
without Internet access may obtain a
printout of the complete line scores by
sending a self-addressed stamped
envelope to ARRL Contest Results,
225 Main St, Newington, CT 06111.
Please be sure to include the contest
name and year.

(FSMZN, op). V26G took it down to the
wire for a victory and also squeezed by
the log checking process to set the new
DX Single Op, Assisted category score
record. We saw an extremely close race
in the High Power category where ulti-
mately WP3R (K9PG, op) prevailed over
two other battle-seasoned contest
operators.

Generally, scores were lower in most
categories than in the last three runnings
of ARRL DX CW. In the three W/VE
multioperator categories, a good indica-
tor of overall activity, scores were down
some 20% over 2002. With the contin-
ued decline in the sunspots, the trend will
likely continue for the next several years.
There are always surprises to be had dur-
ing those solar minimums, however, and

plenty of time to be planning for the up-
swing in sunspots late in the decade. Start
building that 10 meter “elephant gun”
monobander stack—now!

W/VE QRP

Long term perseverance paid off in the
QRP category with the awarding of the Tod
Olson, KATO plaque to QRP winner George
Briggs, K2DM. George finished 2nd in the
QRP category in 2000, 2001 and 2002.
Operating 41 hours total, George had a QRP
top-10 best 0.2% error rate for a line score
of 1117 QSOs/305 mults for a point total
of just over 1 million.

As usual, the QRP top 10 was spread
over a geographically diverse area with
top 10 finishers from 7 different US call
areas. The southeast was well represented
with perennial QRP entrant Tom Russell,
N4KG, operating his fine monobander-
equipped Alabama station to a second
place finish at 773,388 points.

Dale Martin, KG5U, of Houston, Texas
comments, “I must have sent my call a
million times in this contest,” and finished
third with 481,425. Fourth place went to
Arizona’s Gary Hembree, N7IR, with a
score of 374,472.

2003 Kansas City DX Club Dayton
CW pileup champion Doug Smith, WOWI,
finished fifth from Tennessee with a score
of 371,280.

Rounding out the top 10 were W6JTI
(SF), NITM (CT), K3AJ (MDCO),
WB3BEL (VA) and NU4B (TN).

W/VE Low Power

This year’s W/VE low power winner
is three-time WRTC competitor and
Ontario resident John Sluymer, VE3EJ.
John’s line score of 2700/400=2,484,000
was both a victory in the low power cat-
egory and a new Canadian record.

Positions 2 through 10 for the low
power top 10 were a toss-up, with only
some 400,000 points separating the re-
maining 9 slots. Very competitive, to say
the least. It was Ed Sawyer, N1UR (VT)
finishing second with 1810/349 for just
under 1.9 million points in the self-
described “little pistol” category. Ed ran
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Top Ten—US CW

US CW Single US CW 10 K2UOP 130,005  W3FV 2,882,064
Operator High Power W4zv 442,734 5V4TPXP 117,234 WA4NF 2,803,086
KT1V 6,226,974  K5RX 310,086 K@SFX §§-§g§ US CW Multioperator
(NT1N, op) K1XX 298,494 NodE 51984  Single Transmitter
KQ2M 5675454  N4AO 231,264 WISk 43362  K8AZ 4,511,910
VY2ZM 5,490,114  WBA4TDH 193,776 8 3,36 Kiin 4 184'244
(K1ZM, op) WOXT 114,144  WA4IDX 42,411 WTIT 3561945
K1TO 5,480,952  K9OM 108,780  yUs CW 80 K5TR 3955910
Ks(\%vaPA o 5,458,815 %F:'%Y Z;égg WAMK 198,198  K4NNN 3,143,640
ot % 4014630 KeEID g>a7e  KUSE (@NQ4J) 83808  WBAV 3,121,002
AatK 3ot 20 : K4DLJ 45,738 NONI 2,767,770
Kaz6 4257992 USCW 15 K8AQM 31,680  W2MU 2,281,554
212 W4KZ 472548  W8QID 28,728  K9ES 2,267,190
K2UA 4,212,600 : VE3PN 26,847  WN9O 2,065.14
vY2TT 4,043,034  (K4BAIl, op@NQ4l) VOITA 0415 9 085,140
(K6LA, op) ﬁz‘gﬁa gégggs KAESE 18,921 US CW Multioperator
US CW Single Operator nNgiG 273537  K6OY 18,270 ~ Two Transmitters
VE3EJ 2,484,000  K2BA 238545  US CW 160 KR s'§s1 o
N1UR 1,895,070  W7UT 227,850 | urEA 8442 NARV 0569000
W3EF 1,844,814  N8BJQ 203820 o o 7257 Koo 2567520
K2PS 1,749,150  WX5S 182,250  yoesd 4488  KoTV 5,105,232
WiWA 18avooe  KAea O 157,080 WarSp s Kex 4,947,000
ot k . VE1JF 4,192,260
ot Toaetls uscwao (W8UVZ, op) K6KM 3,269,370
"498’ N2MF 505,080 K6SE 1,176 WeOAT 1,999,404
WJ9B 1,498,941 : NAPSE 960 999,
N4TZ 1,430,244 Eg:\llw gggv;gi VE7SL 546 US CW Multioperator
US CW Single Operator w7wA 3202095  W7DRA 252  Unlimited Transmitters
QRP NQaI 312480 K7UIR 156 KCI1XX 13,784,511
’ . W3LPL 12,682,272
K2DM 1,022,065  VEGEX 108,480 US CW Single Operator S 15588 061
N4KG 773,388 Vé1@A\Y/$6JY) 87 129 Assisted KATTT 9’703’470
Korw asaey  KATT 74337 W2up 5,636,958  KiRX 9,458,010
K3TW 433,497 WA1FCN 73’485 K3wWw 5,513,832 W4AMYA 8,889,030
K2JT 376,650 L OCAN 1910 KIG 4510584 K9NS 8,879,544
N7IR 374,742 ’ AA3B 3,898,500  N2RM 7,709,394
wow 371,280 ys cw 40 N1EU 3,841,830  KB1H 6,605,016
W6JTI 358,545 4PN 307,098  W2GD 3,250,944  K5GO 6,362,874
N1TM 326,151 ' K2XA 3,242,160 T
K3A) 319870 WSUN 244,125  K2XA 242,16
' N2wWw 152,490 3,178,140
100 W to “Field Day-style” ladder first unassisted single op to break 500

mounted, rope-guyed 10 and 15 meter
beams at 25 feet up, a 20 meter delta loop,
2 el, 40 m beam at 40 feet, With dipoles
on 80 and 160 meters he was able to
squeeze by the rest of the pack for a sec-
ond place finish.

We were sorry to note that 6th place fin-
isher David Allen, WIWAI (EMA), a well
liked member of the Yankee Clipper Con-
test Club, became a silent key in May 2003.

The high finisher from west of the Mis-
sissippi was NSAW (STX) who finished
7th overall with a line score of 1439 QSOs
and 375 multipliers for 1,618,875 points.
Others making an appearance in the Top
Ten were W3EF (MDC), K2PS (SNJ),
KK9A (IL), W2TZ (WNY), WI9B (NC)
and N4TZ (IN).

W/VE High Power

Magic numbers abound in ham radio.
“100” for DXCC and VUCC. “40” for the
CQ Worked All Zones award. “3076” for
the USA-CA county award. For the ARRL
DX CW single op category, the magic num-
ber in recent years has been “6,000,000.”
The W/VE single op high power winner for
2003 is Dave Patton, NT1N, who operated
from and as KT1V in New Hampshire.
Dave’s score of 6,226,974 is the second
highest ever recorded in the category, and
represents only the 4th time a score of
6,000,000 or greater has been recorded by
a single op, high power entrant—and the
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countries on CW (507). Dave was aggres-
sively moving multipliers from band to
band and ended up finishing only one
counter behind the top packet-assisted
multiplier hunter for mult total. The top 5
finishers had a “low” of 3902 QSOs
(VY2ZM) to a “high” of KT1V’s 4094.
Dave was able to outdistance the pack by
virtue of his excellent QSO error percent-
age of 0.2% and nonstop multiplier
hunting.

Second place finisher is 2001 single op
high power winner Bob Shohet, KQ2M
(CT) with a line score of 4086/463 for
5,675,454.

After Bob’s second place finish there
was a horserace for the next three spots,
with only 31,000 points separating posi-
tions 3 through 5. In third place was
VY2ZM (MAR) operated by Jeff Briggs,
K1ZM, at 3902/469 for 5,490,114. 2003
CQ Contest Hall of Fame entrant and three
time WRTC co-champion Dan Street,
KI1TO had the top high power score from
outside the Northeast, finishing #4 from
West Central Florida with a superb line
score of 4042/452 for 5,480,952. At the
bottom end of the top 5 was 2002 high
power winner Scott Robbins, W4PA, oper-
ating from K5ZD (WMA) with a line score
of 4089/445 for 5,458,815 points.

Rounding out positions 6 through 10
were N2NT (NNJ) at 4,914,630, AAIK
(DE) 4,461,795, K3ZO (MDC) 4,357,794,

K2UA (WNY) 4,212,600 and VY2TT
(K6LA, op, PEI) at 4,034,034.

Tied for the best error accuracy rate
with KT1V (NTIN) at 0.2% was 8th place
finisher Fred Laun, K3ZO.

W/VE Single Op, Assisted

Eastern Pennsylvania stations took the
top 2 spots for the single operator, assisted
category in 2003. Coming in #1 was Barry
Kutner, W2UP with a line score of 3743/
502 for 5,636,958 points and his first single
op, assisted category victory.

Perennial assisted contender Charles
Fulp, K3WW finished a close second with
3618/508 for 5,513,832. Chas’ multiplier
count of 508 was tops among all single
operator entrants. Since the introduction of
the assisted category in 14 years ago, Chas
has finished either #1 or #2 every year ex-
cept 1992, with wins in 1993, 1994, 1999,
and 2002.

In third place was 5-time assisted cat-
egory winner Rick Davenport, KI1G (RI)
with 4,510,584 points. The top 5 were
rounded out by Bud Trench, AA3B (EPA)
at 3,898,500 and Barry Gross, N1EU
(ENY) with 3,841,830.

Name the only operator in radio con-
testing history to have won the single op
unassisted high power category from the
DX side for both modes of the ARRL DX
and CQ WW contests? You’d have 6t
place finisher and CQ Contest Hall of
Famer John Crovelli, W2GD (alter ego
P4@W) operating assisted from the do-
mestic side this time for a score of
3,250,944 from Northern New Jersey. The
rest of the category Top Ten is inhabited
by K2XA (ENY), K4MA (NC), W3FV
(EPA), and W4NF (VA).

W/VE Single Band

Bill Tippett, W4ZV (NC) made it a
“two-fer” with his second consecutive vic-
tory in the W/VE single band 10 meter
category, working 1306 QSOs and 113
countries for total score of 442,734

On 15 meters, John Laney, K4BAI,
operating as W4KZ at the contest
superstation of NQ4I, took home the win
with 1486/106 for 472,548. Finishing a
close second was Doug Zwiebel, KR2Q
(NN1J), with 1404/99 for 416,988.

Moving up a band after winning the 15
meter category in 2002 was Brian Edward,
N2MF (WNY), who handily won the 20
meter single band trophy with a line score
of 1464/115 for 505,080 points. Jeff
Hartley, N8II (WV), was second with
386,484 and Mike Tessmer, KINW (IN),
was third at 364,704.

Forty meters featured last year’s sec-
ond place finisher Paul Newberry, N4PN
(NFL), moving up a notch to take first
prize at 1034/99 for 307,098 points. VHF
moonbounce guru David Blaschke,



DX Single Operator High Power winner
Paul, K9PG, who was the op at WP3R.

WS5UN, went for the longer waves this
time to take 2nd place from his Texas QTH
with a score of 244,125.

Perennial 80 meter victor Robye
Lahlum, WIMK (EMA), kept his 80 meter
single band streak alive with his 10th con-
secutive win in the category with a score
of 198,198. Second place went to Jeff
Clarke, KU8E (GA), also operating from
the NQ4I station and finishing with a to-
tal score of 83,808.

Competition was light in the W/VE 160
meter single band category, with winner
K4TEA (GA) making 67 contacts with 42
counters for a total score of 8442. Second
place 160 meter finisher was K3JJG (EPA)
with 7257 points.

W/VE Multi-Op Categories

Also scoring a “two-fer” in the W/VE
Multioperator Single Transmitter category
were a group from the North Coast Con-
testers, who operated K8AZ (OH) to a
second consecutive win in the Multi-
Single category. Two Yankee Clipper Con-
test Club teams both operating from
eastern Massachusetts filled the next two
slots with K1IR at 4,184,544 in 2nd place
and WTIT at 3,561,345 third. The K5TR
team in south Texas made an excellent
effort to finish 4th with 3,455,910 points.

The extremely competitive Multiop-
erator Two Transmitter category featured
the closest finish of the 2003 contest, with
the Virginia team at K4JA edging
Pennsylvania’s N3RS by 9,566,580 to
9,527,637. K4JA was 99 contacts off the
lead but was able to make up the differ-
ence with 12 extra multipliers to take the
victory. K1KI in Connecticut was a close
third with 8,781,804.

The Multioperator Multitransmitter
category featured a close race among three
battle-seasoned contest teams. It was
KC1XX in New Hampshire taking victory
over Maryland’s W3LPL and the K1XM
crew operating from W1KM’s QTH in
eastern Massachusetts—13,784,511 to

12,682,272 to 12,288,051.
DX High Power

Puerto Rico...Palm trees...Lawn chairs
in the sun...Clear skies...Beautiful
beachfront hotels...It even smells like “va-
cation” from a distance. On the other hand,
one could always go to Puerto Rico and
stay awake for 48 straight hours, not go
outside, sleep on the floor of a half-fin-
ished building and rent a car for four days
that you don’t drive anywhere. Who else
but a committed radio contester would
subject himself to this?

Society of Midwest Contesters President
Paul Gentry, K9PG, journeyed from Illinois
to the WP3R club station in Puerto Rico to
do exactly that and was rewarded with the
Frankford Radio Club DX High Power
plaque. Paul’s line score of 5375 QSOs and
343 multipliers was good for 5,530,875
points and a first place finish. This is Paul’s
first High Power victory in ARRL DX CW;
he was the CW low power winner in 1996
operating FS5PL from French St Martin.
Congratulations!

Coming up right behind WP3R in a
close race to the finish were Jim Neiger,
N6TIJ, operating from Aruba as P40T, and
Alexander Teimurazov, 4L5A, who oper-
ated D4B from the Cape Verde Islands off
the west coast of Africa. P4@T and D4B
both had score totals in the mid-5 million
range but Paul just squeaked past them for
the victory. All of the top 3 finishers were
in essentially a dead heat for QSO total and
multipliers with WP3R at 5375/343, P40T
at 5353/339 and D4B at 5345/328. Small
margins can make the difference!

High score from Oceania was our 2002
winner Mike Gibson, KH6ND, who oper-
ated KH7X to a 6th place High Power fin-
ish with a 4938 QSO, 325 multiplier effort
for 4,814,550 points.

Top European finisher was Jacques
Saget, F6BEE, who finished just outside
the top 10 with a score of 2,754,360.

DX Low Power

Puerto Rico...Palm trees...Lawn
chairs...Wait a minute. I think we’ve al-
ready discussed this!

As WP3R was streaking to victory in the
High Power category, another contender on
the same island was dit-dahing his way to
the win at the 100-W level. It was Barney
Bandrack, DK8ZB, operating KP4KE to
take the Dauberville DX Association Low
Power plaque. His line score of 4309 QSOs
and 328 multipliers for 4,240,056 was a
decisive victory, his first DX Low Power
win, and was within striking distance of the
Low Power single op record of 4,542,060
set by 6V6U (K3IPK, op) in 1995.

Naturally, the Caribbean is a favorite
spot for expeditioners to target for ARRL
DX CW, and it comes as no surprise that

Bill, WOVA, took another trip to PYOFF
and pulled in a victory in the DX Single
Band 10 Meter category.

the next three finishers also picked islands
to operate from. Bill Vanderheide, N70U,
ventured to the Isle of Hispanola to oper-
ate N70U/HI9 from the Dominican Repub-
lic to a second place Low Power finish with
a total of 4034/268 for 3,243,336 points.
Kurt Pauer, W6PH operated from Bermuda
as VP9/W6PH to finish third with 3427/304
for 3,125,424. St Maarten was the site of
Ronald St Laurent’s 4th place operation as
PJ7/NDS5S, with a line score of 2856/296
for 2,536,128 points.

Low Power continental leaders outside
of North America were OA4DKC for
South America (who also finished 5th
overall in the Low Power category),
FO6EYB for Europe (10th place overall),
VK5GN for Oceania, JH4UYB in Asia,
and EASCN for Africa.

DX QRP

Olivier Le Cam, FSMZN, operating
FY5KE from French Guiana is our 2003
winner in the DX QRP category. His line
score of 2658/245 for 1,953,630 bests the
previous DX QRP category record of 1.79
million set in 1998 by VPIID (AJ2U, op).
Olivier took advantage of the somewhat
disturbed high band conditions during the
contest to make nearly 1000 contacts on
10 meters to come in for a runaway vic-
tory and the new benchmark.

Finishing second, operating from Hun-
gary was Gyorgy Kasper, HAICW, with
823/172 for 424,668 points. High North
American DX QRP score was from (take a
guess?) Puerto Rico, with WP4JXD finish-
ing at 191,391 to take 5th place overall.

Aside from FYSKE and WP4JXD, Eu-
ropeans filled out the remaining 8 spots in
the top 10, with HAICW, I1BAY, GODCK,
HB9BMY, I3BBK, DL3KVR, ON6NL and
I0ZUT all making the box. Top Asian op-
erator was Japan’s JR4DAH at 112,716 and
top Oceania QRP score was submitted
from the Philippines by N7ET/DU7 at
23,244.

DX Single Op, Assisted

Not even close is the only way to de-
scribe the DX Single Op, Assisted category
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Top Ten—DX CW

DX CW Single Operator ON6NL 158,400 DX CW 40 DK3Gl 1,897,500
High Power LZ2RS 139,536 HP1/DJ7AA 302,940  KOYWV 1,547,913
WP3R 5,530,875 DX CW 10 ZWsB 208240 LY7Z 1,123,128
(K9PG, op) PYOFF 338.047 (PY2NDX, op) (LY2TA, op)
P4OT 5,444,001 (W9VA, op) : cO2JD 194,160  KGAHB 1121876
(N6TJ, op) PT5T 329730 C6ALK 190,704 8 966,600
D4B 5259,480  pyapx 51786 YT7A 170,868  PASKT 946,815
(4L5A, op) LUTFAM 290103 (4N7DW, op) LY2Cy 651,501
P40Y 4,959,342 | T5F 587802 9A3IQ 166,344 ~ OE8CIQ 573,516
(AEBY, op) (LU4FPZ, op) ’ HA9SU 153,105 DJORR 400,824
T‘?@é\v on) 4851051 1970 209,670 0'("'3,\"/{'2':( g 151,728 DX CW Multioperator
KH7X 4814550  WODAOR) o wusx 150,138  Single Transmitter
(KHBND, op @ KH7R) (GACKP, op) ’ (IV3SKB, op) ZF2NT 5,949,768
v31DJ 4,652,775 LWSEOC 173,826 uwsQ 142,854  9Y4TBG 5,602,182
(WOCP, op) LU3HIP 173,565 (UR3Q CW, op) Pl R
E?ﬁsng, op) 4:458,510 Lusbw 172,086 DX CW 80 TM5C 3,423,126
FM5BH 4,409,358 DX CW 15 CB6AKQ 175,275  HG1S 2,457,036
(AJBV, op) XT2WP 440,376 (N4BP, op) vaTWW 2,410,845
6YQT 4,052,535 (G4BWP, op) YV50HW 162,279 ~ OM7M 2,354,160
(K3TEJ, op) ZF1A ’ 358.956 YV4GLD 106,008 IR4A 1,637,559
VA7KP 3,198,180 (W5ASP, 0p) GoIVZ 101,100  JABRWU 1,181,454
(W20X, op) M5X ’ 246,036 ggg; ggggg DX CW Multioperator
DX CW Single Operator _(G4TSH, op) ' Two Transmitters
CX7BY 232,638 (SP2FAX, op)
Low Power MOTTT 529038 IR2C 55,728 VP5LP 7,891,914
KP4KE 4,240,056 IR4T 224967 (IK2NCJ, op) 6D2YFM 6,840,444
(DK8ZB, op) PY2KN 501,609 HG8C 53,016  9A7A 3,239,502
N7OU/HI9 3,243,336 (PY1KN, op) ’ (HABEK, op) HG6N 2,662,983
VPO/WEPH 3,125,424 g5y 198012  DJOMDR 43992  RUIA 2,201,580
PJ7/NDSS 2,536,128  yy1z7 191920  OL8M 43020  OL7TW 1,879,956
OA4DKC 2,032,128 OA5Y 189312 V31YN 1,798,920
P4/KOLE  1.935.360 : DX CW 160 JHSEXP 1,787,256
1999, 9A3NM, op)
VP9/K9CC 1,754,049 ( P KV4FZ 65,208 LZ9W 1,729,308
LUSFF 1,124,364 DX CW 20 CM6RCR 26,676 DL1MGB 357,435
\F/?(E\é?\l 1'3:(7;222 1U9S 262,218 TS(:<’\I<|/I\£§D op) 22,680 px CW Multioperator
) ’ gé'stgfLB’ op) 260,430 CO8TW 10,602  Unlimited Transmitters
DX CW Single Operator DLT CW ’ G4VGO 7,125 TI5N 6,453,540
QRP oo oP) e eos  FEFGZ 6505  CS6V 5,913,303
FY5KE 1,953,630 El4BZ 209’922 IK4MGP 5,355 9A1A 4,331,151
(F5MZN, op) 7S2E 192444 YV5MBX 3,672  RW2F 3,050,784
HA1CW 424,668 (SM2DMU, op) DJ3TF 1,440  HG3DX 2,646,270
I1BAY 251,424  G4BUO 179208  JABNFV 798  JA3YBK 2,476,671
GODCK 223,740 OHsL 172260 DX CW Single Operator oo ° 3504005
WP4JXD 191,391 (OH8LQ, op) Assisted Oz5w 1,794,672
HBYBMY 178,920  s57DX | 169,920 8S5X 1,648,746
I3BBK 171.717 OH4A 159036 V26G 4,023,825  LY7A 1,166,160
DL3KVR 169,920 (OHeQU, op) (N2ED, op)
PY2NY 157,491
Plaque Winners
Plaque Category Winner Plaque Sponsor
WI/VE Single Operator High Power CW KT1V (NT1N, op) Frankford Radio Club
WI/VE Single Operator Low Power CW VE3EJ Dauberville DX Association
W/VE Single Operator QRP CW K2DM Tod Olson, KOTO
W/VE Single Operator Assisted CW W2UP Harold Ritchey, W3WPG Memorial
W/VE 3.5 MHz CW W1MK SM3DMP
W/VE 7 MHz CW N4PN Northern Arizona DX Association
W/VE 14 MHz CW N2MF QSLs by W4MPY

W/VE 21 MHz CW

W/VE 28 MHz CW

W/VE Multioperator Single Transmitter CW
World Single Operator High Power CW
World Single Operator Low Power CW

World Single Operator Assisted CW
World 1.8 MHz CW

World 28 MHz CW

World Multioperator Two Transmitter CW

World Multioperator Unlimited CW

Single Operator Asia High Power CW

Single Operator North American High Power CW

Asian Multioperator Single Transmitter CW

Europe Multioperator Two Transmitter CW

Europe Multioperator Unlimited CW

Japan Low Power All Band CW

Ninth Call Area All Band CW

Seventh Call Area All Band CW

Central Division High Power All Band CW

Central Division Multioperator Single Transmitter CW
Central Division Low Power All Band CW

Rocky Mountain Division Single Operator Low Power CW WOETT

W4KZ (K4BAl, op) Carl Luetzelschwab, K9LA

w4zv Green River Valley, IL ARS, K9WM
K8AZ Northern lllinois DX Association
WP3R (K9PG, op) North Jersey DX Association
KP4KE Jim Stevens, K4AMA

(DK8ZB, op)
V26G Willamette Valley DX Club
KV4FZ Fred Race, W8FR,

In Memory of DL1FF
PYOFF(W9VA, op) Fort Wayne DX Association
VP5LP Tom De Meiss, K2TD, Memorial
TI5SN H. Stephen Miller, NOSM
P3F(5B4AGN, op) Alamo DX Amigos

TGOAA Potomac Valley Radio Club
(K7BV, op)*

JABRWU Yankee Clipper Contest Club

9A7A Jim George, N3BB

CSeV Texas DX Society

JH4UYB Western Washington DX Club

N9RV Northern lllinois DX Association

KC7V Willamette Valley DX Club

K9SD* Society of Midwest Contesters

WN9O Society of Midwest Contesters

KK9A Society of Midwest Contesters

Grand Mesa Contesters of Colorado

If you would like to purchase an unsponsored plaque for a Division, Call Area, Continental or Overall Category
win, please contact contests@arrl.org or phone 860-594-0295. Plaques are $60 each.

*Plaque awarded to second-place finisher; winner awarded higher-level finishing plaque.
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for 2003. Not only did winner V26G (Ed
Wlodarski, N2ED, op) outdistance the pack
by a huge margin, his score was good
enough to set the SO/A category record with
a line score of 4127 QSOs and 325 multi-
pliers for 4,023,825 points.

Second place finisher and top European
score was Roland Mensch, DK3GI, with
1,897,500 points. Top South American fin-
isher was the 6th place score of Luciano
Silva, PY8AZT at 966,600 points. #1
Asian finisher was OD5/OK1MU in Leba-
non, operating one of his last contests from
there before returning to Europe. Thanks
for the OD multiplier for all those years,
Pavel!

DX Single Band

Bill Smith, W9VA, ventured to
Fernando de Noronha to operate PY@OFF
to victory in the DX 10 meter single band
category with a line of 1911/59 for
338,247, narrowly edging past two Brazil-
ians in the second and third positions to
take the win. It was Oms, PYSEG, operat-
ing PT5T taking second at 329,730 and
Paul Toledo, PY3DX, finishing third at
321,786. South America represented 9 of
the top 10 positions in the category, with
M7M (G@CKP, op) coming in at #7 the
lone European.

WRTC-2002 competitor Fred
Handscombe, G4BWP operated as XT2WP
from Burkina Faso in west Africa to take
the top 15 meter single band spot with a
score of 440,376. This was also good
enough to break the previous DX 15 meter
single band record set by VP5STT (K2KW,
op) in 2000. Second place went to Joe
Staples, WSASP, who operated ZF1A and
finished with 358,956—exactly the same
score that VP5TT ended with to set the pre-
vious record.

Twenty meters featured a very tight race
with WRTC-1996 competitor Giuseppe La
Parola, IT9BLB, operating as IU9S with a
score of 262,218, edging out second place
finisher 9G5ZZ (Arno Polinsky, DL1CW,
op) at 260,130.

Forty meters was won decisively from
Panama by Wil Gottschald, DJ7AA, oper-
ating as HP1/DJ7AA and coming in with a
line score of 1683/60 for 302,940 points.
Second place went to Rafael Martins,
PY2NDX, operating as ZW5B.

Bob Patten, N4BP, winner of the 40
meter single band plaque in 2002, moved
to 80 meters for 2003 to take the win from
the Bahamas, operating as C6AKQ. 160
meters was won by Herb Schoenbohm,
KV4FZ, with a score of 65,208.

DX Multi-Op Categories

It was a team of operators working from
the island house owned by Bruce Sawyer,
NO6NT, that are this year’s winner in the
DX Multi-Operator Single-Transmitter



Continental Leaders

The EA8BH antenna system in the

Single Operator QRP Europe Oceania Asia South America
Asia F6BEE 2,754,360 DU9/NONM 4,860 80 JH3AIU 140,292 15 PY8AZT 966,600
JRADAH 112,716 North America South America Europe . .
Europe WP3R (K9PG, op) YV50HW 162,279 80  M5X (G4TSH, op) Multioperator Single
HA1CW 424,668 5,530,875 Asia 246036 15 jransmitter
North America Oceania JH1AEP 87,291 40 North America JASRWU
WP4JXD 191,391 KH7X (KH6ND, op @ Europe ZF1A (W5ASP, op) 1,181,454
Oceania KH7R) YT7A (4N7DW, op) 358,956 15 Erope
N7ET/DU7 23,244 4,814,5503 170,868 40 South America TM5C 3,423,126
South America South America North America CX7BY 232,638 15 |\ " America
FY5KE 1,953,630 P4QT (N6TJ, op) HP1/DJ7AA Africa ZF2NT 5,949,768
5,444,001 302,940 40 9G5GA (DL3GA, op) .
Low ) 147744 10 South America
i Single Operator QOceania ! 9Y4TBG
Africa ing'e Hp ZL3GA 5742 40 Asia 5,602,182
EASCN 783,156 Single Band . JF1SQC 34,650 10 e
. Asia South America ,
JAI-slcllaUYB 708.948 JASNFV 798 160 ZW5B (PY2NDX, op) Europe Multioperator Two
) Europe 228,240 40 M7M (GOCKP, op) Transmitter
Europe G4VGO 7,125 160 Africa 186,450 10 Asia
FOEVE 1,017,350 North America 9G52Z (DLICW, op) North America JHSFXP
North America Koy e 08 160 260,130 20 HT4T (YN4SU, op) 1,787,256
KP4KE (DK8ZB, op) o ) ’ Asia 150,684 10 Europe
ceania ; 9A7A 3,239,502
UA9KM 85,470 20 Oceania ’ )
4,240,056 TSIMY (KM3D.9B) 0 Europe A35RK 161,370 10 North America
Oceania = 1U9S (IT9BLB : VP5LP 7,891,914
VKSGN 916,266 South America Tzt 20 v “"es6330 10
South Ameri YVSMBX 3,672 160 < ’ Multioperator
ou merica . North America . Unlimited T itt
OA4DKC Asia NP4FW 6,786 20 Single Operator nlimited Transmitter
2,032,128 JMILRQ 3,627 80 . Assisted Asia
Europe Oceania Asia JA3YBK
:}gh GOVZ. 101100 80 ;BzmT: 3381 20 Gp5/OKIMU 2,476,671
rica : ou merica 85,440 Europe
D4B (4L5A, op) North America PY2NY 157,491 20 CS6V 5,913,303
2 50 480 C6AKQ (N4BP, op) - Europe
[ 175,275 80 Q‘?I‘\:/\?P (G4BWP. op) DK3GI 1,897,500 North America
Asia 2 4BWP, op i TISN 6,453,540
P3F (SB4AGN, op) 440376 15 op Ao
1,055,799 T

Canary Islands where Wayne,
N7NG, posted an 8th place finish in
the Single Operator High Power DX
category.

W/VE Region Leaders

Tables list call sign, score and power (A = QRP, B = Low Power, C = High Power).

cw

Northeast Region

(New England, Hudson and
Atlantic Divisions; Maritime
and Quebec Sections)

KT1V (NT1N, op)

Southeast Region

(Delta, Roanoke and
Southeastern Divisions)

Central Region
(Central and Great Lakes
Divisions; Ontario Section)

Midwest Region

(Dakota, Midwest, Rocky
Mountain and West Gulf
Divisions; Manitoba and
Saskatchewan Sections)

West Coast Region

(Pacific, Northwestern and
Southwestern Divisions;
Alberta, British Columbia and
NWT/Yukon Sections)

6,226,974 C KITO 5480,952 C  NORV 3,081,471 C  K5GN 3,529,812 C  KC7V 1,606,479 C
KQ2M 5675454 C N4ZR 2,836,872 C  K8GL 2,645,985 C  W5KFT (K5PI, op) WABO (@ N6RO)
VY2ZM (K1ZM, op) K4EU 2,341,083 C  VE3AT 2,459,250 C 2,550,366  C 1,545,480 C
5,490,114 C  W4NZ 1,732,728 G K9SD 1,896,552 C  K5NA 2,467,920 C  W2VJIN 1,414,008  C
K5ZD (W4PA, op) W4/G4BUE 1,555,866 C  NICK 1,877,631  C  N3BB 2,404,224 C W7GG 1,274,064  C
5,458,815 C KOSR 1,420,710 C  N6AA 1,225,890 C
N2NT 4,914,630 C
N1UR 1,895,070 B WJ9B 1,498,941 B VESEJ 2,484,000 B  N5AW 1,618,875 B N6NF 693,504 B
W3EF 1,844,814 B K4GKD 1,257,138 B KK9A 1,653,900 B WS5AC (NT5TU, op) WN6K 494,100 B
K2PS 1,749,150 B N4IG 1,183,656 B N4TZ 1,430,244 B 647,064 B K6TA 481,800 B
W1WAI 1,621,224 B W4AA 1,132,638 B VE3ANX 1,198,368 B N5PO 628,002 B  K8IA 377,325 B
waTZ 1,585,503 B NA4K 1,079,850 B  VE3XB 992,772 B NOFP 434,565 B K7HBN 370,116 B
KA5KLU 295776 B
K2DM 1,022,055 A N4KG 773388 A K8zT 222264 A KG5U 481,425 A N7IR 374,742 A
K3TW 433,497 A WOWI 371,280 A WBSRTJ 216540 A NOUR 221,400 A WeJTI 358,545 A
K2JT 376,650 A  WBS3BEL 303,810 A N8IE 206,025 A WA8ZBT 165,540 A W7YAQ 208,662 A
N1TM 326,151 A NU4B 267,741 A VA3DF 134,406 A K5IC 96,642 A  W6QU 186,624 A
K3AJ 319,872 A WD4GBW 209,160 A  VE3WZ 84201 A NOTK 43680 A NQ7X 83,889 A
category. Operating as ZF2NT from the Top European M/S score was France’s Coda

Cayman Islands, they led the category in
both QSOs and multipliers to take the top
spot with a score of 5,949,768. This was
only 30,000 points shy of the DX M/S cat-
egory record, also set from the Caymans
in 1990.

The next three positions were filled by
stations off the coast of South America
with a German team operating from
Trinidad and Tobago as 9Y4TBG finish-
ing second with 5,602,182. Third and
fourth were teams operating from the A-
B-C island chain off the coast of Venezu-
ela, with PJ4G on Bonaire third with
5,165,532 and PJ2T on Curacao fourth
with 5,152,284.

TMS5C at 3,423,126. Top Asian score was
JABRWU at 1,181,454.

The DX Multi-Operator Two Transmit-
ter category featured a runaway win by a
group operating from Turks and Caicos as
VPSLP. Their score of 7,891,914 was more
than 1 million points ahead of second place
finisher 6D2YFM at 6,840,444. Top M/2
European score was 9A7A with 3,239,502.

In the battle of the DX big boys, it was
TI5SN taking the DX Multi-Operator Multi-
Transmitter category from Costa Rica with a
score of 6,453,540. Second place finisher and
top European score was Portugal’s CS6V with
5,913,303 points. Top score for M/M from
Asia was the JA3YBK club at 2,476,671.

“Sunspots, we hardly knew ye.” A mu-
tation of the traditional Irish ballad, for sure,
but no less true. While scores are down, par-
ticipation in ARRL DX CW remains high,
with 2354 logs submitted for the 2003 run-
ning. This represents a slight decline from
the last two years but is still the third high-
est log submission total recorded to date.
Despite the solar variations, let’s hope that
participation levels continue to be stable in
the years to come. Be prepared...February
21-22 will bring more than snow and ice in
2004...It will bring the opportunity to test
your skills once again in one of the pre-

mier contest events. 73!
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By Lew Malchick, N2RQ

School Club Roundup 2003

The 17th School Club Roundup once
again brought smiles to the faces
of hundreds of young people as
they worked other SCR stations—and
anyone else they came across—during the
week of February 10-14, 2003. In the el-
ementary school group, N2WG with
84,672 points nearly doubled last year’s
top score and KB3BRT repeated at sec-
ond place. Entries from Junior High and
Middle Schools dropped from 20 to 11.
K7BZN moved up from Sth place to first
and KOEMS went up from 9th to second,
both with increased scores. AD8B
dropped to third, perhaps because of the
absence of the NOZ special call sign. The
high schools division race tightened be-
tween perennial leader KC7KFF and
W6PRB. KB3GWS moved up to third,
more than doubling their score with their
new club call sign.——K3NHC. The num-
ber of high schools remained constant
from last year at 17. Although College/
University entries fell to 6 from 15,
ON4HTI returned in the DX group.
W7ASU and W5YW repeated outstand-
ing performances for Arizona State Uni-
versity and Louisiana State University.

After an absence of non-school club
entries in 2002, K3FBI returned, but was
topped by WB2JKIJ. (Joe explained that
although he is retired from the New York
City Public School system, he continues
the work of the JHS 22 Foundation.) Jack,
KB3AGZ, topped the list of individual
entries.

For more information about the School
Club Roundup, try our e-mail reflector.
You can subscribe at www.groups.
yahoo.com/group/SCR-L or by sending
e-mail to SCR-L-SUBSCRIBE@
yahoogroups. com.

SOAPBOX

“This was my first time to work with fifth
graders. These ten and eleven year olds were
quite remarkable. The hams we contacted
were all very understanding and supportive of
the kids. This was my best School Club
Roundup yet.”—Bill Wetherill, N2WG

“This was our best SCR ever! Over 100
sixth grade students talked on the radio from
Jefferson Middle School in Rochester, NY.
The students were thrilled, as were their teach-
ers and school supervisors. This four hour
“production” was accomplished by 6 radio
coaches: N2UEE, WB2YJH, N2JAC, KX2H,
K20U and W2SKY. We used the K2JD call
sign operating in the school library on HF and
EchoLink to connect with Thailand. Hams at
the other end of our QSOs were exception-
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ally skilled at engaging our students with en-
joyable conversations. It doesn’t get any bet-
ter than this.”—Peter Fournia, W2SKY

“The School Club Roundup has become
a tradition here at our elementary school.
Classes from Kindergarten through Fifth
Grade visited the club station during the week
to take part and to check out the ‘big map’
showing all the contacts. As always, the ham
community did a great job helping introduce
amateur radio to young people. Special thanks
go to all the patient operators who took time

Schocl Club R

1 Felbruary 13, 2003
hanks for supporting the sixth
graders of Thomas Jefferson

wﬂmwa QS0 With
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&
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Radio Ceaches: Gary K201, Peter WISKY, 7
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This QSL certificate depicts some of the
100 students who participated in the 2003
School Club Roundup from the Jefferson
Middle School in Rochester, New York.

to visit with nervous students. By the end of
the week, they weren’t nervous any more.”
—Bruce D. Weaver, K3LTM

The 2003 SCR contest was the best ever
for WOPRB! We had a great group of young
operators, several returning for their second,
third or fourth year in the contest. Conditions
were better than usual, enabling us to contact
many more schools than any of our previous
efforts. Our students were amazed at the num-
ber of schools on the air, as they watched our
school tally rise throughout the week. This
year we replaced our C3S tri-bander with a
C4E, which gave us capability on 40 meters.
Working DX in the late evening and early
morning hours was a lot of fun. I was sur-
prised at the number of students who were mo-
tivated enough to stay in the shack during
those late evenings and early mornings to
catch the DX, even when we were operating
CW. As in previous years I am, once again,
impressed at how this event motivates my stu-
dents to get involved in our hobby. We have
three students working on their General tick-
ets, and five new recruits working on their
Technician licenses. Paso Robles High School
ARC sends out a big thank you to the ham
community for taking time to respond to those
many young people calling “CQ School Club
Roundup.” See you next year!—Rob Thoresen,
AGORT

Plan ahead for SCR 2004, to be held
February 9-13.

Codington
Elementary School
Amateur Radio
Club team picture
with Dr Morris,
Superintendent of
Schools in New
Hanover County
and Mrs Henry,
Codington Principal
in the front row.
That’s Bill Wetherill,
N2WG, in the back
cheering with the
kids.

Students from the
Paso Robles High
School (club
station W6PRB)
enjoyed taking part
in the 2003 School
Club Roundup.



2003 School Club Roundup Scores
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Call Sign Score  Rank QSOs States Can Prov Countries Clubs Schools Hours Operators
Elementary School

N2WG 84672 1 287 46 4 14 5 44 24
KB3BRT 23160 2 120 30 2 10 3 29 21
KD7CJV 13080 3 110 34 0 2 4 13 24
W3NCS 12672 4 99 24 0 5 2 19 8
KB2VBU 3720 5 40 20 0 1 1 14 9
K6LSR 2765 6 29 15 1 2 3 11 7
KK8STA 2562 7 38 18 1 0 1 8 3
WAMIT 1387 8 19 14 0 0 2 11 5
N1IFP 363 9 11 7 0 1 0 5 2
W4MIT 84 10 6 4 0 0 0 2 2
KA7SKY 84 11 7 7 0 0 0 1 3
WA2YCJ 24 12 2 2 0 0 0 2 2
Junior High/Middle School

K7BZN 72898 1 287 45 3 11 5 37 13
KOEMS 39990 2 215 35 4 3 7 26 23
AD8B 39516 3 178 31 4 7 5 34 20
K4BMS 14596 4 89 30 0 18 3 22 20
ABQOA 4576 5 52 20 1 2 0 13 6
KS5CMS 3696 6 39 21 1 0 1 12 6
WD40OHD 2604 7 28 16 0 0 1 15 8
KC2ILA 2088 8 24 11 0 1 0 15 7
KC2KJN 1836 9 27 18 0 0 0 10 4
K50MS 1300 10 26 18 0 0 1 6 3
K2JD 144 11 9 5 0 1 0 2 4
High School

KC7KFF 368784 1 900 49 9 33 14 55 24
W6PRB 328716 2 778 50 8 47 21 50 24
K3NHC 96913 3 469 46 0 24 7 23 22
KCOCXB 36562 4 181 36 0 6 5 30 20
ND8GA 30400 5 152 38 2 9 3 29 13
K1BBS 27792 6 144 26 2 11 2 30 20
AA3TH 21248 7 124 32 4 16 2 22 19
KBOSAL 20370 8 97 30 1 1 4 34 12
N4LZJ 15876 9 98 32 2 7 3 23 19
KB3BKW 12222 10 97 29 3 7 1 17 7
KC2AIF 12040 11 86 31 3 4 1 20 20
KCO@LZD 11176 12 88 26 0 2 2 19 13
W2CXN 8450 13 65 23 0 7 0 20 10
KCOLRQ 6760 14 52 20 2 4 2 20 12
KCOENB 5510 15 58 23 1 0 3 13 8
AD4SY 2484 16 25 15 0 2 0 15 12
W5CHS 735 17 21 10 0 0 0 5 4
College/University

W7ASU 480810 1 863 50 7 34 28 74 24
W5YW 132107 2 407 46 4 7 8 50 23
WONIU 74226 3 266 42 7 2 6 43 16
W6YRA 43935 4 303 47 4 3 3 17 6
WA2NPP 21414 5 158 32 0 4 4 17 11
WoGQ 605 6 11 10 0 0 0 9 2
DX College/University

ON4HTI 14193 1 142 6 1 37 7 5 18
Clubs (Non-School)

WB2JKJ 38080 1 224 46 1 6 1 23 24
K3FBI 27984 2 128 29 2 16 1 22 16
Individual

KB3AGZ 3822 1 26 17 0 0 0 26 7
AB7PG 3240 2 24 15 0 0 24 11 1
WB2TLQ 1976 3 19 12 0 0 1 18 5
WOosL 1890 4 18 15 0 0 0 18 4
KA2NRR 1530 5 18 14 0 1 0 14 9

Club Name

Codington Amateur Radio Club
Cowanesque Valley School ARC

N Clarion School ARC
Intervale School ARC
Lodi Schools Radio Clubs

St Antoninus School Radio Club
BEARS Brentwood Elementary ARS

Bean School ARC

WARC

Sonoran Sky ARC

Mawbey Street School ARC

Sacajawea Middle School HRC

East Middle School ARC
Zion ARC

Blacksburg Middle School ARC
Carpenter Middle School ARC

Baylor School ARC

Central Square Middle School ARC

Gowanda CDS ARC
Olle Radio Club
RARA Radio Coaches

Carl Hayden Community HS ARC
Paso Robles High School ARC

North Hills HS Amateur

School

Codington ES

Westfield Area
Elementary

Mill Park Elementary

North Clarion County

Nichols ES
St Antoninus School

James Bean School
Wiley Elementary
Soronon Sky

ES

Brentwood Elementary

Mawbey Street School

East Middle School
Zion Lutheran School

Sacajawea Middle School

Blacksburg Middle School

Winfield Middle School

Baylor School
Central Square MS
Gowanda MS
Olle Middle School

Carpenter Middle School

Thomas Jefferson MS

North Hills HS

Radio & Electronics Club (AREC)

Palisade HS ARC
Gilmour Academy ARC
Burr And Burton ARC

Waco High School ARC

Belle Vernon HS ARC
Pioneer HS ARC

Morgan County R-2 Ham Club
Brooklyn Technical HS ARC & Soc
Francis Howell North HS ARC
Russell High School Radio Club

CGS Spotsylvania
Catholic HS ARC

Amateur Radio Society at ASU
Amateur Radio Society at LSU

NIU Amateur Radio Club
UCLA ARC
Rutgers University ARC

STARCOM

Radio Club of JHS 22

Palisade High School
Gilmour Academy

Carl Hayden Community
HS

Paso Robles High School

Burr and Burton Academy

Clarion Area HS
Waco High School
Colonial Forge HS
Belle Vernon High Sc
Pioneer High School

Francis Howell HS
Russell High School
Commonwealth
Governor’'s School
Catholic High School

hool

Morgan Co R-2 Schools
Brooklyn Technical HS

Arizona State University
Louisiana State University

Northern lllinois University

UCLA

Rutgers University

Kirkwood Community
College

Ostend Polytechnic
University (KHBO)

Federal Bureau of Investigation ARA

NEW PRODUCTS

MAGNETIC TRAVELER LIGHT CW PADDLE FROM BEGALI

¢ The Magnetic Traveler Light is an iambic CW paddle intended for
the traveling or backpacking ham. It combines many of the design
elements and features of Begali’s Simplex and Magnetic Classic mod-
els. Folding “wings” protect the finger pieces during transport, and
in the open position they provide lateral stability. This “Light” ver-
sion (a heavier version intended for desktop use is expected to be
available soon) uses a lightweight alloy for the base and the “wings,”
and weighs in at about 1.5 pounds.

Price: $248 (plus S/H). For more information, contact Begali, Via
Badia 22, 1-25060, Cellatica, Italy; tel +39 (0)30 322203; fax +39
(0)30 314941, pibegali @tin.it; www.i2rtf.com.
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2003 ARRL International EME Competition
Announcement

Dates: October 18-19 (first weekend)
and November 15-16 (second
weekend)

0000 UTC Saturday through
2359 UTC Sunday

How to participate: Any amateur station
on any band 50 MHz and up may be worked
utilizing the earth-moon-earth path. Both
single operator and multioperator stations
may participate as either multi-band or
single-band entries.

What to say: All stations give both call
signs and a signal report in a mutually un-
derstood format, plus a complete acknowl-
edge-ment of the calls and report.

Special interest: You may work a station
once per band for credit. Single band entries
may make contacts on additional bands, and
should report them in their entry.

Quirks: Stations must be worked over the
earth-moon-earth path, regardless of how
strong or weak a nearby station’s terrestrial
signal may be. Multioperator stations may
work from different sites, provided the sites
are no less than 50 km (30 miles) apart. Un-
less prohibited by your nation’s rules, if op-
erating from separate sites, a multioperator
station uses the same call sign. In the US, if
your call sign number does not properly in-

dicate the call area from which you are op-
erating, you must append the correct call
area to your call (example: NIND operat-
ing in Indiana should sign as N1IND/9.)

Rule changes this year: The total trans-
mitter output power for a high power entry
in any category is either 1500 W PEP or
the maximum allowable power level estab-
lished by the national licensing authority
of your country, whichever is lower. Digi-
tal modes are now eligible for use in the
event, including new technologies such as
WSJT and JT-44.

Best reason to participate: Whether an
old-timer or newcomer, there is great pride
in hanging the certificate for completing
your first EME contact on the wall of your
shack. If you haven’t tried EME before, this
is a great opportunity, because many of the
“Big Guns” will be on the air looking for
new stations. For some information about
operating EME, see www.arrl.org/tis/info/
moon.html.

Relative challenge: To many, EME rep-
resents the height of technological challenge
and achievement in Amateur Radio. Mod-
ern technology has made it somewhat easier
to pull weak signals from the noise thresh-
old, but the watchword for EME enthusiasts
is still “Patience!”

Scoring: Score 100 QSO points for each

completed EME contact. You receive a mul-
tiplier for each US and Canadian call area
worked, plus each non-W/VE DXCC
entity worked via EME on each band. Final
score is the total QSO points times the total
multipliers.

How to report your score: Your entry
must be postmarked or e-mailed by Decem-
ber 16, 2003. Cabrillo formatted logs are
not required for the EME Competition
but may be used provided a completed
summary sheet also accompanies the
entry. E-mail electronic submissions to
EMEcontest@arrl.org or send paper logs
and complete summary sheet to EME Con-
test, ARRL, 225 Main St, Newington, CT
06111.

Complete rules: The complete rules may
be found at www.arrl.org/contests/forms.
You will also find links to the General Rules
for all ARRL Contests, General Rules for
ARRL Contests on bands above 50 MHz
(VHF) and other forms and operating aids,
log sheets for submitting your entry. If you
don’t have Web access, you can obtain the
complete rules and forms by sending a self-
addressed, stamped envelope with postage
for 2 oz to EME Contest Rules, ARRL, 225
Main St, Newington CT 06111.

For more information: e-mail contests @
arrl.org or phone 860-594-0232.

NEW PRODUCTS

NEW HAMTRONICS UHF FSK DATA TRANSMITTER

¢ Hamtronics has a new UHF exciter module designed for FSK
transmission of data at rates up to 9600 baud. The T306 is avail-
able in several models to cover various segments of the 420-450

MHz ham band.

The new T306 exciter is similar to the popular T304 FM voice
exciter, but it has a data modem built in and has modulation opti-
mized for data transmission. It can be interfaced with any TTL
level data signals, such as a TNC or an embedded microcon-troller
in control or telemetry equipment. It accepts a Request to Send
or PTT signal to key the transmitter; so a separate transmit/

receive switch is not required.

Other features include DIP switch frequency selection, low
noise synthesizer, TCXO for tight frequency accuracy in a wide
range of environmental conditions, and fast delivery with no wait
for channel crystals. Power output is 2-3 W. Power amplifiers
are available for higher power levels if needed.

For the receive end of the link, Hamtronics offers the R304HS
receiver and the MO-96 modem. The R304HS is a special
version of their UHF voice receiver, but optimized for data

applications.

Price: T306, $229. For more details, visit their Web site at
www.hamtronics.com or call Hamtronics at 585-392-9430.
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CONTEST CORRAL

Feedback

In the 2002 ARRL 160-Meter Contest the entry of
VE7UF was omitted. The score was 44,643 with
294 QSOs and 69 multipliers. It is first place in the
Single Operator High Power category in the BC
section.

In the 2003 ARRL January VHF Sweepstakes, the
entry for N6OVMO has been reclassified as Single
Operator Low Power. This makes the Southwest-
ern Division winner in the Single Operator Por-
table category KQ6EE.

WI1AW Qualifying Runs are 10 PM EDT
Thursday, Sep 4 (0200Z Sep 5) (10-40 WPM),
and 7 PM EDT Wednesday, Sep 17 (2300Z Sep
17). The K6YR West Coast Qualifying Run will
be at 9 PM PDT Wednesday, Sep 24 (0400Z
Sep 25). Check the WIAW Schedule elsewhere
in this issue for details.

Abbreviations

SO—Single-Op; M2—Multiop—2 Transmitters;
MO—Multi-Op; MS—Multi-Op, Single Trans-
mitter; MM—Multi-Op, Multiple Transmitters;
AB—AIl Band; SB—Single Band; S/P/C—State/
Province/DXCC Entity; HP—High Power; LP—
Low Power; Entity—DXCC Entity

No contest activity on 30, 17 or 12 meters. Refer
to the contest Web sites for information about
awards. Unless stated otherwise, regional contests
only count QSOs with stations in the region. Pub-
lication deadline for Contest Corral listings is the
first of the second month prior publication.

Sep 1-2

MI QRP Labor Day CW Sprint, 2300Z Sep 1-
0300Z Sep 2 (see Jan OST, p 97 or www.qgsl.net/
miqrpclub/).

Sep 6-7

All-Asian DX Contest—Phone, 0000Z Sep 6-
2400Z Sep 7 (see June QST, p 95 or www.jarl.or.
jp/English/0-2.htm).

TIARU Region 1 Field Day—SSB—sponsored by
TIARU Societies, 1300Z Sep 6-1300Z Sep 7 (see
June QST, p 95). Frequencies: 160-10 meters. Cat-
egories: SOAB (LP, QRP), MS (HP, LP). Ex-
change: RST and serial number. QSO points:
non-EU to EU—3 pts, with portable EU stations—
4 pts. Score: QSO points x DXCC and WAE enti-
ties counted once/band. For more information—
www.iaru.org or TARU Region | society Web
sites. Send logs to the appropriate national societ-
ies (NA hams to RAC or ARRL).

North American Sprint—CW, 0000Z-0400Z Sep
7 (see Feb OST, p 103 or www.ncjweb.org).
DARC 10-Meter Digital Contest—Digital
Modes—sponsored by the Deutsche Amateur Radio
Committee, 1100Z-1700Z Sep 7. Frequencies:
28.050-28.150 MHz on RTTY, Pactor, PSK31,
Amtor, Clover. Categories: SO, SWL. Stations may
be worked on each mode, but count for multipliers
only once. Exchange: RST + serial number. QSO
points: 1 pt/QSO. Score: QSO points x WAE coun-
tries + DXCC entities + W/VE/JA districts. For more
information—www.darc.de/referate/hf/contest/.
Logs due 4 weeks after the contest to dfShx@
darc.de or Werner Ludwig, DF5BX, PO Box 1270,
D-49110 Georgsmarienhuette, Germany.

First PSK63 Contest—Sponsored by the Digital
Radio Reflector, 0000Z-2359 Sep 6. Frequencies:
80-10 m, just above PSK31 frequencies (consider
wider bandwidth for PSK63). Categories: SOAB,
SOSB, SWL, packet spotting allowed. QSO points:
own country—-5 pts, own cont—10 pts, diff cont—
15 pts. Score: same as SARTG RTTY contest, QSO
points x DXCC entities + W/VE/VK/JA call areas.
For more information, including PSK63 software
assistance—www.netsync.net/users/obrienaj/

quickpsk.htm. Logs due Oct 10 to obrienaj@
netsync.net or QUICK PSK Contest, Andrew
O’Brien, 9082 Concord Dr, Fredonia, NY 14063.

Sep 13-15

YLRL Howdy Days—CW/SSB—sponsored by
the YL Radio League, 1400Z Sep 10-0200Z Sep
12, work 24 out of the 36 hour period. Exchange:
YLRL Member or not. QSO points: non-YLRL
member—1 pt, YLRL members—2 pts. Score is
total points. For more information—www.gsl.
net/ylrl/ylcontests.html. Logs due 30 days after
the contest to Jeanie Parker WA6UVF, 28400
Vista del Valle, Hemet, CA 92544.

WAE DX Contest—SSB, 0000Z Sep 13-2359Z
Sep 14 (see Aug QST, p 91 or www.darc.de/
referate/dx).

ARRL September VHF QSO Party, 1800Z
Sep 13-0300Z Sep 15 (see Aug OST, p 103 or www.
arrl.org/contests).

North American Sprint—SSB, 0000Z-0400Z
Sep 14 (see Feb QST, p 103 or www.ncjweb.com).

Second-Class Operators Club (SOC) Marathon
Sprint—CW, from 1800Z to 2400Z Sep 13. (Most
sprints run four hours, but since we’re Second
Class Op’s, we need more time!) Frequencies: 160-
6-meters. Categories: SOAB. Exchange: RST +
SPC + SOC number or power output. QSO points:
SOC member—5 pts, non-member same conti-
nent—2 pts, different cont—4 pts. Score: QSO
points x SPC counted once per band x Power
multiplier (<250 mW x 15, <1 W x10, <5 W x7,
>5 W x1). Multiply by 1.5 if using a homebrew
paddle. Logs due 30 days after the contest to
n4bp @arrl.net or Bob Patten, N4BP, 2841 NW
112 Terr, Plantation, FL 33323.

3rd Annual FISTS Coast to Coast Contest—
CW—sponsored by FISTS Northwest Club,
K7FFF, 0000Z-2400Z Sep 14. Frequencies: 80-
10 m. Categories: SOAB, MS. Exchange: RST,
name, state or DX prefix, and FISTS number or
power. QSO points and scoring depends on
number of times club is worked. For more infor-
mation—www.tomochka.com/k7fff/fnw_
c2¢03.html. No logs required; just send total score
and list of clubs contacted to FistsC2C @yahoo.
com within 30 days of the contest.

Louisiana QSO Party—CW/Phone—sponsored
by the Twin City Ham Club, 1400Z Sep 13-0200Z
Sep 14 and 1400Z-2000Z Sep 14. Frequencies:
80-2 meters. Categories: SOAB (QRP <5 W, LP
<150 W, HP, CW, Phone, Mixed Mode), MS
(QRP, LP, HP, Mixed Mode only). Exchange: RST
and SPC or LA parish. QSO points: Phone—2 pts,
CW—3 pts. Score: QSO points x LA parishes (LA
stations use SPC) counted once per band. For more
information—www.tchams.org/users/contest/
lagp/lagprules.html. Logs due Oct 31 to lagp@
tchams.org or TCHC Contest Committee, PO Box
1871, West Monroe, LA 71294.

Tennessee QSO Party—CW/Phone—sponsored
by the Tennessee Contest Group, 1800Z Sep 14-
0100Z Sep 15. Frequencies (MHz): CW—1.815,
3.540, 7.040, 14.040, 21.040, 28.040; SSB—
1.855, 3.900, 7.240, 14.280, 21.390, 28.390; Nov-
ice/Tech—3.700, 7.130, 21.140, 28.140, 28.390;
VHF/UHF—50.195, 144.195, 146.55, 223.5,
446.0. Exchange: RS(T) and TN county or SPC.
QSO points: HF phone—2 pts, HF CW—3 pts,
VHF Phone—4 pts, VHF CW—6 pts. Score: QSO
points x TN counties (TN stations add SPC)
counted only once. TN stations claim one addi-
tional multiplier for every five QSOs with the same
TN county. Bonus points: 100 points for each QSO
with K4TCG and TN mobiles add 500 points for
each TN county activated. For more information—
www.kdro.net/tcg/tqp/tqp03_rules.html. Logs
due Nov 12 to w9wi@w9wi.com or TN QSO Party
c/o Doug Smith, WOWI, 1385 Old Clarksville
Pike, Pleasant View, TN 37146-8098.

Sep 20-21

ARRL 10 GHz + Up Cumulative Contest,
0600 local Sep 20-midnight local Sep 21 (see July
QST, p 105 or www.arrl.org/contests).

Scandinavian Activity Contest—CW-—spon-
sored by Suomen Radioamatooriliitto (SRAL),
1200Z Sep 20-1200Z Sep 21 (Phone, 1200Z Sep
27-1200Z Sep 28). Frequencies: 80-10 meters.
Categories: SOAB (QRP <5 W, LP <100 W, HP),
MS, SWL. Exchange: RS(T) + serial number. QSO
points: EU stations—1 pt, Non-EU—1 pt on 20—
10, 3 pts on 80-40. Final score is QSO pts x Scan-
dinavian call areas counted once per band. For
more information—www.sk3bg.se/contest/text/
sacnsc.txt. Logs due Oct 31 to sac@contesting.
com or to SACCW or SACSSB, SRAL, PL 44,
FIN-00441, Helsinki, Finland.

Washington State Salmon Run—CW/SSB—
sponsored by the Western Washington DX Club,
1600Z Sep 20-0700Z Sep 21 and 1600Z-2400Z
Sep 21. Frequencies: 160-6 meters. Categories: SO
(CW, SSB or Mixed Mode, QRP <5 W, LP
<200 W, HP), MS, Washington Club Station,
Mobile, Washington County DXpedition, SWL.
Exchange: RS(T) and SPC or county (for WA sta-
tions). QSO points: SSB—2 pts, CW—4 pts. Work
Portables and Mobiles from each county, log
county line QSOs as 2 separate QSOs. Score: QSO
points x WA counties (WA stations use SPC + WA
counties) counted once only. QSOs with W7DX
add 500 bonus points for each mode—total 1000
points. For more information—www.wwdxc.org.
Logs due Oct 31 to salmonrun@wwdxc.org or
Western Washington DX Club, PO Box 395,
Mercer Island, WA 98040.

South Carolina QSO Party—Phone/CW/Digi-
tal—sponsored by the Sumter Amateur Radio As-
sociation (SARA), 1300Z Sep 20-2100Z Sep 21.
Frequencies (MHz): CW: 1.805 and 50 kHz from
band edge, Phone: 1.845, 3.860, 7.260, 14.270,
21.370, 28.370, 50.125, 144.200, 146.58, 223.50,
446.00. No repeater or crossband QSOs, work sta-
tions again from each county. Categories: SOAB,
SC Mobile. Exchange: Serial Number and SC
county or S/P/C. QSO points: Phone—1 pt, CW—
2 pts, Digital—3 pts. Score: Total QSO points x
power multiplier (<5 W X5, <150 W x2, >150 W
x1) x SC counties (counted only once) x SC coun-
ties activated (SC Mobile only). 300 bonus points
for QSO with N2ZZ or W4GL. For more informa-
tion—www.geocities.com/CapeCanaveral/
2695/SCQSOWeb.htm. Logs due Oct 18 to SARA
SC QSO Party Entry, PO Box 193, Sumter, SC
29151-0193.

Fall QRP Homebrewer Sprint—CW/PSK31—
sponsored by New Jersey QRP Club, 0000Z-0400Z
Sep 22. Frequencies: QRP CW and PSK31 frequen-
cies on 80-10 meters, CW and PSK31 are considered
separate bands. Exchange: RST + SPC + output
power. QSO points: Commercial Equipment—?2 pts,
Homebrew Xmtr or Revr—3 pts, Homebrew Xmtr
and Revr—4 pts, Homebrew PSK31 station—>5 pts.
Kits okay as homebrew. Power multiplier: 0>
250 mW =x15,250 mW >1 W =x10, 1-5 W =x7,>5
W = x1. Score: QSO points x SPC (counted once per
band) x power multiplier. For more information—
www.njqrp.org/data/qrphomebrewersprint. html.
Logs due 30 days from the contest to n2cq@arrl.net
(text format) or Ken Newman, N2CQ, 81 Holly Dr,
Woodbury, NJ 08096.

The Classic Exchange—CW/Phone—sponsored
by Classic Exchange and AM International, 1300Z
Sep 28-0700Z Sep 29. Frequencies (MHz): CW—
1.810, 3.545, 7.045, 14.045, 21.135, 28.180;
AM—1.890, 3.880, 7.290, 14.286, 21.420, 29.000;
SSB—3870 to 75, 7280-85, 14.270-75, 21.370-75,
28.490-95. Exchange: Name, RST, SPC, Rcvr and
Xmtr type, AMI number (if available). Okay to
change equipment and work stations again on each
band and mode. Count the total number of receiv-
ers (Rx) and transmitters (Tx). Score: QSOs x (Rx
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+ Tx + SPC counted on each band and mode) x CX
mult. The CX multiplier is the total of the ages of
all equipment used for 3 QSOs or more. Trans-
ceivers count x2. Homebrew age is min. 25 years,
unless documented as older. For more informa-
tion—qsl.asti.com/CX. Send logs to WQS8U
@arrl.net or “Mac” MacAulay, 6235 Wooden
Shoe Ln, Centerville, OH 45459-1557.

QRP Afield—CW/Phone/Digital—sponsored by
the New England QRP Club, 1500Z Sep 20-0300Z
Sep 21, submit a log for the best 6 hr period of the
contest. Frequencies: 160-10 meter QRP calling
frequencies, work stations once per band and
mode. Categories: SO and MS. Exchange: RS(T),
SPC, and NE-QRP number or power. QSO points:
HP (>5 W) fixed station—1 pt, HP mobile or por-
table—2 pts, QRP fixed—5 pts, QRP mobile or
portable—10 pts. QSOs with WQIRP score triple
points. Score: QSO points x SPC (counted once
only). For more information—www.qsl.net/
wqlrp/main.htm. Logs due Oct 15 to klecl@
arrl.net or Chuck Ludinsky, KICL, 6 Prancing
Rd, Chelmsford, MA 01824-1922.

Collegiate QSO Party—CW/SSB/Digital, spon-
sored by the Collegiate Amateur Radio Associa-
tion (CARA), 1200Z Sep 20-0400Z Sep 21.
Frequencies: 160-10 meters. Categories: SO, MS,
MM, packet spotting is allowed for all categories,
no self-spotting. Exchange: serial number and
name of institution (for clubs) or operator (SO).
QSO points: 1 pt/QSO, see Web site for bonuses.
Score: QSO points x clubs worked, counted once
per band and mode. For more information—
www.qth.com/collegiate/qsopartycentral.htm.
Logs due Oct 6 to gsoparty @collegiatehams.com
or CARA, PO Box 150232, Alexandria, VA 22315-
0232.

Sep 27-28

CQ WW RTTY DX Contest—sponsored by CQ
Magazine from 0000Z Sep 27-2400Z Sep 28.

Frequencies: 80-10 meters. Categories: SOAB
(LP, HP>150 W), SOSB, Assisted (AB only),
MS (LP, HP), M2, MM. Exchange: RST + CQ
Zone (W/VE stations also send state/province).
QSO points: own country—1 pt, different country,
same continent—2 pts, diff cont—3 pts. Score:
QSO points x S/P/C (incl WAE countries) + CQ
Zones counted once per band. For more informa-
tion—www.cq-amateur-radio.comawards.html.
Logs due Oct 31 in Cabrillo format only to:
rtty @cqww.com.

Scandinavian Activity Contest—SSB—1200Z
Sep 27-1200Z Sep 28 (see Sep 20-21).

Arkansas QSO Party—CW/SSB/PSK31—spon-
sored by K1ARK, 0002-0600 Sep 28, and 1400Z
Sep 28-0100Z Sep 29. Frequencies (MHz): CW—
3.550, 7.050, 14.050, 21.050, 28.050; Phone—
3.980, 7.260, 14.260, 21.360, 28.360, 145-147;
PSK—3.580, 7.070; 14.070; 21.080; 28.120. Cat-
egories: SO, MS, Mobile, (HP >150 W, LP, QRP
<5 W) PSK (QRP and non-QRP). Exchange: RST,
state or province, DX stations send “DX.” (Arkan-
sas stations send county.) QSO points: PSK—3
pts, CW—2 pts, SSB—1 pt. Score: QSO points x
AR counties (AR station count states, provinces
and AR counties) counted once per band. Work
mobile stations again when they change counties.
Bonus stations: W5YM (25 pts per band/mode),
Arkansas ARRL affiliated club station (10 pts).
For more information—www.arkan.us. Logs due
30 days after the contest to klark@arrl.net or
to Bill Smith, K1ARK, 2164 Magnolia Dr,
Fayetteville, AR 72703.

Texas QSO Party—CW/Phone/Digital—spon-
sored by Northwest Amateur Radio Society
(NARS), 1400Z Sep 27-0200Z Sep 28 and 1400Z-
2000Z Sep 28. Frequencies: CW—40 to 60 kHz
above bottom of band, Phone—25 kHz above edge
of General segments and 28.300-28.500, VHF—
50.2, 144.2 MHz. Categories: SO, SO-QRP (<5 W
CW, <10 W Phone), SO-CW Only, MO, Texas

SO, Texas MO. Exchange: RST + SPC or MM
region, TX stations send RST + TX county. QSO
points: Phone—2 pts, CW/Digital—3 pts. Score:
non-TX stations—QSO points x TX counties, TX
stations—QSO points x TX counties + SPC. Mul-
tipliers counted once only. For each TX mobile
worked in 5 counties, add 500 points to final score
plus 500 points for each 5 additional counties.
Add 1000 points to your final score per every
county covered with at least five different con-
tacts. For more information—www.txqp.org.
Logs due Oct 31 to kSex@arrl.net or Texas QSO
Party Committee, 16880 East Maglitto Cir,
Tomball, TX 77377-8414.

Alabama QSO Party—CW/Phone—sponsored by
the Central Alabama HF/VHF Contesting Club,
1800Z-2400Z Sep 27. Frequencies: 160 m-70 cm,
SSB, CW and FM contacts count separately. Cat-
egories: SO, MS, Rover, QRP(<5 W), LP
(<200 W), HP. Exchange: RST and SPC. Work
Rover stations in each county. QSO points: 1 pt/
QSO. Scoring: AL stations—QSOs x states + AL
counties + DXCC entities counted once per band.
Non-AL stations—QSOs x AL counties counted
once per band. For more information web.dbtech.
net/~dxcc/rulesl.htm. Logs due 30 days after the
contest to dxcc@dbtech.net or Alabama QSO Party,
4525 Eastern Hills Ln, Cottondale, AL 35453.

Rattletap Contest—CW—sponsored by College
Amateur Radio Association (CARA), 2100Z Sep
27-0100Z Sep 28. Frequencies: all amateur bands,
use a bug to make QSOs or work stations using
bugs. Categories: SO. Exchange: send BUG in
place of RST during the QSO. Submit a list of
stations worked, the type and model of bug you
used in the event, your vote for best bug operator
you worked, soapbox and photographs. For more
information—www.qth.com/collegiate/
rattletap.htm. Logs due Oct 16 to rattletap@
collegiatehams.com or RattleTap, PO Box
150232, Alexandria, VA 22315.

SPECIAL EVENTS

Greenbelt, MD: Central Maryland Amateur
Radio Club, WC3MAR. 1600Z Aug 30-0200Z
Sep 1. Greenbelt Labor Day Festival and Parade.
28.370 21.370 14.270 7.270. Certificate.
CMARC, PO Box 788, Greenbelt, MD 20768.
mywebpages.comcast.net/jctilton/cmarc/
index.html.

Paterson, NJ: Robert D. Grant United Labor
Amateur Radio Association, N2UL. 1200Z-2400Z
Sep 1. CQ Labor Day, Great Fall Festival. 28.420
21.360 14.260. Certificate. RDGULARA, c/o
WA2VIJA, 112 Prospect St, Nutley, NJ 07110-
0716.

Schaumburg, IL: Schaumburg Amateur Radio
Club, K9S 1400Z-2400Z Sep 1. Septemberfest.
28.450 21.340 14.250 7.250. QSL. Schaumburg
Amateur Radio Club, PO Box 68251,
Schaumburg, IL 60168-0251.

Alexandria, MN: Runestone Amateur Radio
Club, WOW. 1300Z Sep 1-2100Z Sep 14.
Commemorating Discovery of the Kensington
Runestone. 21.250 14.250 14.070 3.910.
Certificate. Bill Klundt, 509 Pine Street S, Sauk
Centre, MN 56378.

Rantoul, IL: Willy Victor Reunion Group,
WV2AEW. 1500Z Sep 5-2200Z Sep 6. US Navy
Airborne Early Warning, from US Navy WV-2
radio operators’ position at Chanute Aerospace
Museum. 14.265 14.030 7.244 7.030. Certificate.
Samuel E. Leach, K3KLC, PO Box 741,
Lexington Park, MD 20653. www.willyvictor.
com.

McPherson and Liberal, KS: McPherson
Amateur Radio Club, WOTWU, and Southern
Plains Amateur Radio Klub, WOCM. 1300Z-
2200Z Sep 6. Commemorating the 1541
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expedition of Coronado to Kansas. 21.320 14.280
7.280 3.928. Certificate. Craig Spencer, NOUYA,
1390 12th Ave, McPherson, KS 67460, Dan Cox,
W@KKS, 1940 N Webster, Liberal, KS 67901.

North Judson, IN: Starke County Amateur Radio
Club, W9JOZ. 1300Z-2100Z Sep 6. Railroad
Festivities from the Hoosier Valley Railroad
Museum. 14.240 7.240. QSL. Starke County
Amateur Radio Club, 405 W Jackson St, Knox,
IN 46534.

Roselle, IL: Schaumburg Amateur Radio Club,
K9S. 1400Z-2400Z Sep 6. Radio Day Exhibition.
28.450 21.340 14.250 7.250. QSL. Schaumburg
Amateur Radio Club, PO Box 68251,
Schaumburg, IL 60168-0251.

San Bernardino, CA: Citrus Belt Amateur Radio
Club, N6A-N6M. 0000Z Sep 6-2400Z Sep 14. 4th
Annual Route 66 On The Air. 28.466 21.266
14.166 7.266. Certificate. Citrus Belt Amateur
Radio Club, PO Box 3788, San Bernardino, CA
92413. www.gsl.net/w6jbt.

Hutchinson, KS: Reno County Kansas Amateur
Radio Association, W@C. 1600Z Sep 11-0100Z
Sep 12. September 11th during the Kansas State
Fair. 14.25021.350 28.400. QSL. RCKARA, 1710
N Adams, Hutchinson, KS 67502.

Anderson, IN: Chief Anderson Amateur Radio
Club, WA9EOC. 1300Z-2300Z Sep 13. White
River Watchers Fall River Clean-up. 52.520
50.130 14.280 7.245. Certificate. Chief Anderson
Amateur Radio Club, 1732 Lindberg Rd,
Anderson, IN 46012.

Boulder, CO: Boulder Amateur Radio Club Youth
Auxiliary, NOW. 1600Z-2200Z Sep 13. Ten years
of Boulder’s commitment to youth in Amateur
Radio. 146.70 21.250 14.250 7.250. Certificate.

Richard Weingarten, 1133 Northridge Dr, Erie,
CO 80516.

Brooklyn, NY: Kings County Repeater
Association, KC2RA. 1300Z-1900Z Sep 13.
KCRA September 11th Memorial Station. 28.340
21.340 14.250. QSL. Kings County Repeater
Association, PO Box 285, Brooklyn, NY 11228.
Hamersville, OH: USS Jurassic, K8SSJ. 1600Z-
2000Z Sep 13. USS Jurassic 9th anniversary and
Ohio 200th anniversary. 14.250 7.250. Certificate.
Carolyn Donner N8ST, PO Box 158, Hamersville,
OH 45130. www.gsl.net/k8ssj.

Jamestown, NC: Tri-County ARC, NC4AR.
1400Z-1800Z Sep 13. 87th Anniversary of
Thomas Built Buses. 14.279 7.268. Certificate.
NC4AR, PO Box 747, Trinity, NC 27370.

Vinita, OK: Northeast Oklahoma Radio
Amateurs, KSF. 1400Z-2200Z Sep 13. Vinita Calf
Fry Festival. 28.390 14.310 7.250 3.910.
Certificate. Patrick Murphy, PO Box 234, 436 S
Pine St, Big Cabin, OK 74332.

Cedar Rapids, IA: Collins Amateur Radio Clubs
(Cedar Rapids, Dallas, & Melbourne), WOCXX,
WS5ROK, W4CRC. 0000Z Sep 13-2359Z Sep 14.
100 years of flight, 70 years of Collins, and
Collins ARC 20th anniversary. 28.470 21.270
14.270 7.270. Certificate. Collins Amateur Radio
Club, 10211 Hall Road, Cedar Rapids, IA 52411.
collinsclubs.com.

Corona, CA: Corona Norco ARC, W6PWT.
0000Z Sep 13-2400Z Sep 14. Barney Oldfield
Days. 28.450 21.350 14.250. QSL. Fred Roberts,
W6TKYV, 5464 Peacock Ln, Riverside, CA 92505.
Henri-Chapelle, Belgium: GDV Group/
ON4GDV/Verviers, ON4USA. 0800Z Sep 13-
1800Z Sep 14. Honoring the memory of all GIs



who gave their lives in WWII. 28.044 21.044
14.210 14.044. QSL. ON4GDYV, Post Office Box
11, Verviers 1, Belgium B-4800. www.qsl.net/
ondusa.

Burley, ID: Burley Amateur Radio Club, W7A.
1500Z Sep 13-1500Z Sep 15. Idaho Mini-
Xpedition. 14.262. QSL. W7JQ c/o KITWN, PO
1277, Port Orchard, WA 98366.

Lolo Pass, ID: Hellgate Amateur Radio Club,
W7PX. 1500Z Sep 13-0200Z Sep 15. 198th
anniversary of Lewis and Clark Expedition on
Lolo Pass. 28.365 21.365 14.265 7.265. QSL and
Certificate. HARC, PO Box 3811, Missoula, MT
59806-3811. www.riversdreams.com/k7vk.

Atlantic City, NJ: Southern Counties Amateur
Radio Association, K2BR. 1400Z Sep 15-0400Z
Sep 21. Special Event Station during the Miss
America Pageant. 28.325 21.325 14.250 7.250.
QSL. SCARA, PO Box 121, Linwood, NJ 08221.
www.geocities.com/siliconvalley/vista/4638.

Windsor, CT: ARRL/TAPR, WIAW/1. 1400-
2000Z Sep 19-1400-2000Z Sep 20. Celebrating
the ARRL/TAPR Digital Communications
Conference. PSK31, PSK63, MFSKI6,
Hellschreiber and RTTY. QSL. ARRL, Attn:
DCC, 225 Main St, Newington, CT 06111.
www.tapr.org/tapr/dcc/.

Freedom Township, OH: Portage Amateur Radio
Club, KB8UUZ. 1800Z Sep 19-0200Z Sep 22.
National POW/MIA Awareness. 28.450 14.300
7.240. Certificate. Tom Parkinson, KB8UUZ,
9992 State Route 700, Mantua, OH 44255.

Eldon, MO: Lake of the Ozarks ARC, WOW.
1600Z-2200Z Sep 20. Annual Early Days Power
and Tractor Show. 28.400 21.340 14.240 7.240.
Certificate. John Baremore, KCOCRO, 182 Bear
Paw Cir, Camdenton, MO 65020.

New Cumberland, WV: Triangle Amateur Radio
Club, K8BLP. 1400Z-2000Z Sep 20. Hancock
County Fair. 28.460 21.260 14.260 7.260.
Certificate. TARC, PO Box 964, East Liverpool,
OH 43920.

Pennsburg, PA: Pottstown Area Amateur Radio
Club, W3H. 1400Z-2000Z Sep 20. 12th Annual
East Coast Hobo Gathering, “Hoboes On The Air.”
Gen SSB 15, 20, 40 m. Certificate. PAARC, 1693
Farmington Ave, Pottstown, PA 19464-1345.

Slidell, LA: Ozone Amateur Radio Club,
W5SLA. 1400Z-2300Z Sep 20. Celebrating 39
years of service and radio fun. 14.250 7.240. QSL.
OARC, PO Box 553, Slidell, LA 70459.

Dover, OH: Tusco Amateur Radio Club, W8ZX.
1200-2400Z Sep 20 and 1400-2100Z Sep 21. Zoar
Community Association Civil War Encampment
and Battle. 14.275 7.275 146.730 (PL 71.9).
Certificate. Tim Ashcraft, WB8BTL, 502 Oakdale
Dr, Dover, OH 44622. www.noard.com/
tuscoarc.htm.

Hill City, SD: Crazy Horse Amateur Radio Club,
N@DUX. 1600-2300Z Sep 20-1600-2300Z
Sep 21. Hill City’s annual 1880 Train Railroad
Days Celebration. 146.850 29.000 14.280 7.280.
QSL. CHARC, PO Box 371, Hill City, SD 57745.
www.1880train.com.

Turlock, CA: Turlock Amateur Radio Club,
W6BXN. 1500Z Sep 20-0300Z Sep 21. 75th
anniversery of club’s founding. 21.345 18.150
14.320 7.255 PSK 10 or 15 m. QSL. Turlock
Amateur Radio Club, PO Box 2821, Turlock, CA
95381.

Belleville, MI: Yankee Air Museum, W8YAF.
1200Z-2000Z Sep 21. Yankee Air Force
Founder’s Day Open House. 7.270. Certificate.
Frank A. Nagy, N8BIB, 24315 Waltz Rd, New
Boston, MI 48164-9167.

Kingwood, WV: Preston County Amateur Radio
Operators, W8B. 1400Z Sep 25-0200Z Sep 28.
62st Annual Buckwheat Festival. 10 20 40 m;
PSK31 10 20 m. Certificate. Richard Wolfe,
KAB8UEU, PO Box 512, Kingwood, WV 26537.
Schaumburg, IL: Motorola Amateur Radio Club,
K9OMOT. 1400Z Sep 26-2359Z Sep 27. 75th
anniversary of Motorola. 7.240. Certificate. Ed

Picha, 21363 Pheasant TI, Deer Park, IL 60010.
www.gsl.net/k9mot/75.

St John’s, Newfoundland, Canada: Society of
Newfoundland Radio Amateurs, VO1SAR. 1200-
2100Z Sep 26 and Sep 27. 64th anniversary of
the US Coast Guard and 25th anniversary of
the Canadian Coast Guard Auxiliary, and
International Search and Rescue Competition
2003. 28.400 21.375 14.275 7.275. QSL. Society
of Newfoundland Radio Amateurs, Box 23099,
St John’s, NL, Canada A1B 4J9. www.ccga-
gcac.org/isar2003.

Cincinnati, OH: United States Coast Guard
Auxilliary-Div 5-8ER, W8E. 1300Z-2100Z Sep
27. To celebrate 64th USCG and 25th Canadian
CG Auxiliary Anniversaries. 28.350 21.345
14.250 7.250. QSL. D.F. Stroup, 6095 Drumhill
Ln, Milford, OH 45150.

Coram, NY: US Coast Guard Auxiliary, K2K.
1300Z-2400Z Sep 27. USCG Auxiliary 64th
Anniversary. 28.400 21.300 14.240. QSL. Larry
R. Cohen, K2KGB, 15 Canterbury Dr, Coram, NY
11727.

Danville, VA: Danville Amateur Radio Society
and Lynchburg Amateur Radio Club, N4W.
1300Z-2300Z Sep 27. Commemorating the 100th
anniversary of the wreck of the old 97 train. SSB
14.2977.297 3.897; CW 14.097 7.097. QSL. Fred
Fraley, W4DF, 213 Huntingwood Blvd,
Lynchburg, VA 24503.

Fairmount, IN: Grant County Amateur Radio
Club, WIOEBN. 1500Z-2200Z Sep 27. James Dean
Country Where Cool Was Born and Car Show.
146.79 28.430 14.243 7.244. Certificate. L. B.
Nickerson, KINQW, 517 N Hendricks Ave,
Marion, IN 46952. www.grantarc.com.

Flower Branch, GA: US Coast Guard Auxiliary,
W4A. 1300Z-2100Z Sep 27. USCG Auxiliary
64th and Canadian CG Auxiliary 25th
Anniversaries. 146.550 FM 21.375 14.275 7.275.
QSL. Albert Miles FSO-CM-26, 3325 Rangers
Gate Dr, Marietta, GA 30062.

Noblesville, IN: Hamilton County ARES Club,
NOIL. 1300Z-2300Z Sep 27. Bison Stampede—
56th Anniversary of Indiana Radio Club Council.
28.450 14.250 7.230 3.850. QSL. NOI, 19486
Diamond Way, Noblesville, IN 46060.
www.hcares.hamilton.in.us/bison.

Philadelphia, PA: US Coast Guard Auxiliary
District 5-NR, K3G. 1400Z-2200Z Sep 27.
Commemorating USCG Aux 64th Anniversary.
28.330 21.330 14.270 7.270. QSL. Daniel F.
Amoroso, 196 Dam View Dr, Media, PA 19063.

Raymond, ME: US Coast Guard Auxiliary D-
INR Radio Raymond, K1G. 1300Z-2100Z Sep
27. 64th USCG Auxiliary, 25th Canadian CG
Auxiliary anniversaries and ISAR Special Event
Radio Day (VOI1RAC). 28.320 21.310 14.260
7.260. Certificate. Keith C. Morton, WINDH, PO
Box 809, Raymond, ME 04071-0809.

Ruskin (Tampa Bay Area), FL: USCG Aux
Flotilla 7-7-5, N4C. 1300Z-2100Z Sep 27. United
States Coast Guard Auxiliary 64th and Canadian
Coast Guard Auxiliary 25th Anniversary. 28.340
21.320 14.240 7.230. QSL. Michael Glennon,
KB4JHU, 1503 Highcrest Cr, Valrico, FL 33594.

St Thomas, USVI: US Coast Guard Auxiliary,
N2A. 1200Z-1600Z Sep 27. 64th Anniversary of
the US Coast Guard Auxiliary. 28.355 21.380
14.290. QSL. Deborah Thomas, PO Box 9280,
St Thomas, VI 00801.

Midland, TX: Commemorative Air Force ARC,
WS5CAF. 0000Z Sep 27-2400Z Sep 28. 100 Years
of Flight in conjunction with the CAF Airshow
2003.21.360 14.260 7.260. QSL. MARC, PO Box
4401, Midland, TX 79704.

Milton, ON Canada: Mississauga Amateur
Radio Club, VE3MIS. 1400Z Sep 27-2000Z Sep
28. Fall Festival of Leaves. 21.315 28.480 14.240
7.227. Certificate. MARC, c/o Michael Brickell,
2801 Bucklpost Crescent, Mississauga, ON,
Canada L5N 1X6. Note: US postage is not usable
in Canada.

Youngstown, OH: Mahoning Valley Amateur
Radio Association, W80. 1300Z Sep 27-2200Z
Sep 28. Ohio Bicentennial/Oktoberfest. 28.450
21.350 14.250 7.250. QSL. Mahoning Valley
ARA, PO Box 2950, Youngstown, OH 44511.

Whiskeytown, CA: Amateur Radio Club of
Anderson, NC6I. 1600Z-2200Z Sep 28. 40th
Anniversary of Dedication of Whiskeytown Dam.
14.250 14.230. Certificate. Gary Fryer for ARCA,
7034 Bohn Blvd, Anderson, CA 96007.

Certificates and QSL cards: To obtain a cer-
tificate from any of the special-event stations
offering them, send your QSO information
along with a 9x12inch self-addressed, stamped
envelope to the address listed in the announce-
ment. To receive a special event QSL card
(when offered), be sure to include a self-ad-
dressed, stamped business envelope along
with your QSL card and QSO information.

Special Events Announcements: For items
to be listed in this column, you must be an
Amateur Radio club, and use the ARRL Spe-
cial Events Listing Form. Copies of this form
are available via Internet (info@arrl.org), or
for an SASE (send to Special Requests,
ARRL, 225 Main St, Newington, CT 06111,
and write “Special Events Form” in the lower
left-hand corner). You can also submit your
special event information on-line at www.arrl.
org/contests/spevform.html. Submissions
must be received by ARRL HQ no later than
the 1stof the second month preceding the pub-
lication date; that is, a special event listing for
Nov QST would have to be received by Sep 1.
Submissions may be mailed (Attn: Maty
Weinberg), faxed (860-594-0259) or e-mailed
(events@arrl.org) to ARRL HQ.
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WAS can take a while...
John B. Egger, K3GHH,
of Towson, Maryland,
started his quest for the
Worked All States
Award like a hare, but
ended it like a tortoise.
John confirmed 48
states while he was a
teenager from 1958-60,
but wasn’t able to
secure the final two—
Nevada and Hawaii—

ey KEAE
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Exid

KT N until 2001. “After a 25-
Py year hiatus for college,
2001 family and career, |
- returned to radio in the
,M late 1980s,” he writes.
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ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373

800) 854-5046

t, KLTMF, Mgr.
mmlmmmu%n,mm

BURBANK, CA
2416 W. Victory Bl., 91506
(818) 8421786
1g_ﬂl]l]} 854-6046

c, KAGIHT, Mgr.
Victory Bivd. at Buena Vista
1 mi. west I-5

burbank@hamradio.com

MANUFACTURER’S DAY - 8/23!
Special one day only pricing at ALL 12
= HRO STORES for Grand Opening.
Skmak)— Hourly Prizes -

— Meet Mfr. Reps —
- See the latest gear -
— Refreshments —
10:00 - 5:30 pm
(0o purchiss
nacessary)

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
BI}DI 854-6046
rk, WI7YN, Mor.
1-880 at 23rd Ave. ramp
oakland@hamradio.com

WORLDWIDE DISTRIBUTION

CALL FOR OUR
i b A SUPER SUMMER SPECIALS!
(858) 5604900

800) 854-6048

om, KMBK, Mgr.

Hwy. 163 & Claramom Mesa
sandlego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(800) 854-6046
Howard, KEGPWH, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1508 N, Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Rick, K3TL, Mgr.

S YAESU

FT-817 HrvHEUHE TOVR F1-857

«5W @13.8V ext DC « USB, LSB, CW, AM, FM Ultra compact HF, VHF, UHF
« Packet (1200/9600 Baud FM) = 200 mems « 100w HF/6M, 50w 2M, 20w UHF

« built in CTCSS/DCS = TX 160-10M, 6M, 2M, 440 * DSP = 32 color display

«Compact 5.3" x 1.5" x 6.5", 2.6 Ibs » 200 mems « Detachable front panel (vSK-857 requirsd)
+9.6v Nicad or 8 AA battery capable Call for Low Intro Priceks

Call Now For LowRricing!

RT.13 1/4 mi., So. |-295 - i .
e il s FT-897 vHiruHRHF Transceiver

= HF/6M/2M/70CM = DSP Buill-in -
PORTLAND, OR « HF 100W (20W battery)
11705 S.W. Pacific Hwy. « Optional P.S. + Tuner = : FT-90R
97223 Call Now For Our Low Pricing! FT-2800M o wobit — - _
(503) 598-0555 « 65w = Ruggedly Built 2M/440 Mini Dualbander Transceiver
(B0D) B54-6046 = Alpha Numeric Memoary System « 50w 2m, 40w 440mHz
Leon, N7IXX, Mr. « Direct Keypad Freguency Entry « Wide Rx = Detachable Front Panel
Tigard-99W exit « Bullet-proof Frant End * Packet Ready 1200/9600 Baud

from Hwy. 5 & 217
porttand@hamradio.com

DENVER, CO

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

Saum 444-9476

oo ] FT-1000MP MKV f Transceiver

icina! * Built-in CTCSS/DCS Encoder/Decoder
Call Now For Low Intro Pricing! « Less than 4" wide!

VX-7R/VX-7R Black Call for Your Low Price!

50/2M/220/440 HT
= Wideband RX - 900 Memories

* 5W TX (300mw 220Mhz)
* Li-lon Battery

= Fully Submersible to 3 ft.
= Built-in CTCSS/DCS

denver@hamradio.com = Enhanced Digital Signal Processing
» Dual RX « Internet WIRES compatible
NIX, AZ « Collins SSB filter built-in e g8
1939 W. Dunlap Ave., 85021 + 200, External pover supoly  (SANPINAN Now avalable In Black! FT-920 Hr.6M Transceiver
(602) 242-3515 Call For Low Price! w/built-in power Great Price, Call Today! a:
800) 444-9476 = 100w 160-6M, 12VDC

supply in stock VX-5F|NX'5RS
50/2M/440HT

« Wideband RX = 6M-2M-440TX
«5W output = Li-lon Battery

= 220 mems, opt. barometer unit
= Alpha Numeric Display

« CTCSS/DCS built-in

Call For Low Price!

FT-50RD

2M/440mHz Compact HT
* OVR, Decods, Paging Bulit-in FT-8900R ouadband Transceiver
* Alpha numeric display
» Wide Band receive = 10M/GM/2M/70CM = Wires capable

= Battery Saver » 112 Mems = 800+ memories * Built-in CTCSS/DCS
* Mil-Spec « HiSpeed scanning * Remotable w/optional YSK-8300

Call For Your Low Price! Call Now Far Special Pricing

ary, N7G.J, Mar.
1 mi. east of 1-17
phoenix@hamradio.com

» Built-in DVR, CW Memory Keyer
« DSP. Auto-Notch =99 Memories
« Computer controllable, CAT System

Call For Low Pricing!

ATLANTA, GA

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

(B00) 444-7927

Mark, KJ4V0, Mar.
Doraville, 1 mi. no. of 1-285
atfanta@hamradio.com

WOODBRIDGE, VA X pr—
Naar Weshingion B.C) FT-100D Hr/em2M70CM Transceiver

14803 Build America Dr, 22191 + GCompact Transceiver w/detachable front panel
(703) 643-1063 = fix 100kHz to 970mHz (cell blocked)

(800) 444-4799 = Tx 100W 160-6M, 50w 2M, 20W 70CM
Steve, N4SR, Mgr. » Built-in DSP, Vox, CW keyer

Exit 161, 1-95, So. to US 1 = 300 Memories

woudbridge@hamradio.com Call Now For Low Pricing!

SALEM, NH

(Near Boston)

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

(800) 444-0047
Ghuck N1 UC Mgr

AZ.CA 00/ GA, Loak for the t:l]AST TO COAST
b i HRO Home Page B SHIPPING

spacifications, on the llPS l‘ﬂnﬂ Items Dver S100
deseriptions, World Wide Weh Rapid Deliveries From

subject 1o ehange
withou! notice. hittp://fwwiw hamradio.cam The Store Nearest To You!

Exi’H 193
28 mi. No. of Boston
salem@hamradio,com




Manufacturers D ay, August 23rd at HRO Salem

\MANUFAGTURER’S DAY - 8/23!

Special one day only pricing at

ALL 12 HRO STORES
(Salem only) = Heurly Prizes -
— Meet Mfr. Reps -
- See the latest gear -
Refreshments -
10:00 - 5:30 pm

't—.i L. Q 1 : } —

= mﬂﬂ“““ = - Pyl
IC-706MKIIG :_sﬂ' MK-708 IC-756PROI An mode Transceiver IC-746PR0 a1 ModeTranscewer,

« Proven Performance
« 160-10M/6M/2M/70CM
« All mode w/DSP
« HF/6M @ 100W, 2M @ 50W

70CM @ 20W
» CTCSS encode/decode w/tone scan
= Auto repeater = 107 alphanumeric memories

= 160-2M @ 100W

= 32 bit IF-DSP+ 24 bit AD/DA converter
« Selectable IF filter shapes for SSB & CW
102 alphanumeric memories

« Enhanced Rx performance

« 160-6M @ 100W « Enhanced Rx performance

* 32 bit IF DSP = SSB/CW Syncronous tuning

« Enhanced 5 inch color « Multiple DSP controlled
TFT w/spectrum scope  AGC loops

« Selectable IF filter * Advanced CW functions
shapes for SSB & CW » 101 alphanumeric memories

IC-V8 2M Transceiver

* 5.5W output
+ 107 alphanumeric memories

IG'T?H 6W, Dual Band Transceiver

* %3‘!/7;'(}ICM : ) + Customizable keys
by : Bwaoilawi:menc memories « Auto repeater
FREEDSP = P * PC Programmable
UT-108 _— » GTCSS encode/decode w/tone scan
IC-718 ) i » Auto repeater « CTCSS encode/decode w/tone scan
HF Transceiver « Easy operation! * Drop-in trickle charger included
*160-10M @ 100W = One Touch Band Switching » Mil spec 810, C/D/E*! .
* 12V Operation « Direct frequency input

* VOX Built-in
« 101 alphanumeric memories

* Simple to Use
« CW Keyer Built-in

IC-WSZA Dual Band Transceiver

* 2M, & 70CM @ 5W

« VAL U/U, VU

= Independent controls for each band
* 200 alphanumeric memories

* Auto repeater

« CTCSS encode/decode w/tone scan

* |RLP compatible

|G'T90A Triple Band Transceiver

« 6M/2M/70CM @ 5W
» Wide band receiver 495kHz - 999,999MHz*
+ 500 alphanumeric memories

* Dynamic memory scan

« Backlit keypad & display

« CTCSS/DTCS encode/decode witone scan
» Weather Alert

IC-2100H 25N 2Mm Mobile Transceiver

* Cool dual display « Backlit remote control mic
+ 50 watts = Mil spec 810, G/D/E*!
+ CTCSS encode/decode * Auto repeater

w/tone scan _ + 113 alphanumeric memories

1C-2720H pual Band Mobile 1C-208H ual Band Mobile
«55 watls VHF (2M), = CTCSS/DTCS encode/
‘ ' mﬁ’ﬂffm . CTACSSJ’DTGS encode/decode 50 yatts UHF (70CM)  decode witone scan
- | i ‘ =y ) Wrione scan « Wide Band RX** «Detachable remote head
IC-V8000 2m mobite Transceiver * Wide band RX inc, ~ « Independent controls for « 500 alphanumeric memories * DMS w/linked banks
* 75 watts » Weather alert air & weather bands  each band
«|COM DMS scanning = Weather channel scan » Dynamic Memory  « DTMF Encode
« CTCSS/DCS encode/ « 200 alphanumeric memories  Scan (DMS) + 212 memory channels

decode w/tone scan = Backlit remote control mic » Remote Mounting Kit Included

**Ceflular hincked, unblocked OK to FOC approved users. +Limited ime onfy. Check with HRO for details or restrictions on any offers or
pramotions *'For shock & vibration, & 2003 lcom Amarica Ine Avgust 03. The lcom logo I8 a reglstersd trademark of lcom Inc
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CALL 'I'0I.I. FHEE

Phone Hours: Stare Hours:
930 AM =~ 10:00 AM - 5:30 PM
530 PM Closad Sun.

Mid-Atlantic...800-444-4790
Tl fres, mch, bawait. Alisia, Canatis; oall couted o Northeast 800-644-4476
neatest store 3 HRO B0C-fines can assist yoo. It

mﬂmlmuywuﬂuhuﬁy YOu may taft anothor. New Englan -.800-444-0047 hilp /www.hamradio.com

- ot o P e e e —y . e —

Look for the
HRO Home Page

.B00-854-6046
.B0D-444-9476

Sputheast......800-444-7927

on the
World Wide Web

ANAHEIM, CA
ggar Dtsneyland)
N. Euclid 5t., 92801
14) 533-7373
800) 854-6046
Jangt, KLTMF, Mgr.
anahelm@hamradio.com

BURBANK, CA
2416 W. Victory Bl 91506
551 8% 842-1786

854-6046
Eric, KABIHT, Mgr.
¥Ictory Blwil 5at Buena Vista
burbank@hamradio.com

OAKLAND,CA
2210 Livingston St., 94606
510 534-5757
854-6045
Mark. WITYN, Mgr.
1-880 at 23rd Ave. ramp
oakland@hamradio.com

nnlinnoﬂhanmllin com

SUNNYVALE, CA
510 Lawrencs Exp. #102
94085

{z%? 736-0496
) 854-6046
Howard, KEGPWH, Mgr.

So. from Hwy. 101
0.com

NEW CASTLE, DE

Rick, K3TL, Mgr.
RT.13 1/4 mi., So. 1-295
delaware@hamradio.com

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

50%) 588-0555

800) 854-6046

Leon, N7IXX, Mgr.
rd-99W exit

portland@hamradio.com

DENVER, CO
8400 E. lIff Ave. #9, 80231

{ J 745-7373
800) 444-9476
Jog, KDBGA, Mar.
John NSEHP,

denver@ha 0.com

PHOENIX, AZ
1839 W. Duniap Ave., 85021

J 602) 242-3515

800) 444-8476
Gary, N7GJ, Mgr.

1 mi. east of I-17
phosnix@hamradio.com

ATLANTA,
6071 Buford Hwy 30340

{BUJ) 444-7927

Mark, KJ4VO, Mgr.
Doraville, 1 mi. no, of |-285
allanta@hamradio.com

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

2219

0‘.3 643-1063
800) 444-4700
Steve, N4SR, Mgr.

, Mgr.
Exit 161, I-95, So. to US 1
virginia@hamradio.com

SALEM, NH
Near Boston)
4 N. Broadway, 03079

Bﬂiy 898-3750
800) 444-0047
Chuck, N1UG, Mgr.
Exit 1, 1-93;

28 ml. No. of Baston
salem@hamradio.com



ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
714) 533-7373
B00) 854-6046

Janet, KL7TMF, Mgr.
anaheim@hamradio.com

MANUFACTURER'’S DAY - 8/23!
Special one day only pricing at ALL 12
e HRO STORES for Grand Opening.

BURBANK, CA samar) — Hourly Prizes -
2411 6 W. Victory Bl,, 91506 — Meet Mir. Reps -
818) 842-1786 - See the latest gear -
{nn ) 854-6046 ~ Refreshments -

Eric, KABIHT, Mgr.

Victory Bivd. at Buena Vista

1 ml. west -5
k@hamradio.com

10:00 - 5:30 pm
no putohase
NACOSSHY)

OAKLAND, CA

2210 Livingston St., 94606
51|:3 534-5757

800) B54-6046

Mark, WITYN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

CALL FOR KENWOOD
SUMMER SPECIALS

KENWOOD |

SAN DIEGO, CA
5375 Km Villa Rd., 92123
560-4900

{800

800) B54-6046

Tom, KM6K, Mgr.

Hwy. 163 & Claremont Mesa
sandlego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

408) 736-9496

800) 854-6046
Howard, KEGPWH, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
302) 322-7092

800) 644-4476
Rick, K3TL, Mgr.
RT.13 1/4 mi,, So. 1-295
newcastie@hamradio.com

APRS,
TNC Features
Built In!

TM-V7A 2waa0mhz

« 50W/35W = 280 Mems = Visual Scan
* Alpha Numeric = Enc/Dec & Duplexer Built-in
« Computer Programmable » 9600 Baud Ready

TH'D-’A(G] S0 * Cool-blue Reversible LCD « Backlit Mic TM-D700A 2m//440 Duaiband

Call Now For Low Price!

* 50w VHF 35w UHF « Opt. Voice Synthesizer

* Receives 118-1300 mHz (cell blocked)

= Remote Head Inst. only (kit included)

* 200 Memories = Built In 1200/9600 baud TNC
» Advanced APRS Features

« Dx Packel Cluster

FREE Hell Mic LS Scan « GPSNC-H1/PC Ports

package with
purchase thru 8/31*

* 2M/440 Dual Band

= Built-in 1200/9600 Baud TNC
* APRS Compatible

« DX Packet Cluster Monitor

« 200 Mems., CTCSS

» VC-H1 Messaging Control

Call Now For Low Pricing!

PORTLAND,

11705 S.W. Pacific Hwy.
97223

5503] 508-0555

800) 854-6046
Leon, N7IXX, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
portiand@hamradio.com

DENVER, CO
8400 E. Ilff Ave. #9, B0231

TS-2000 HrVHFUHF TOVR

= 100W HF, 6M, 2M « 50W 70CM Hail mi¢ from Kenwood
«10W 1.2 GHz w/optional UT-20 module ~ afitr documentation
« [F Stage DSP = Built-in TNC, DX packet cluster

= Backlit Front Key Panel
Call Now For Special Price!
"o

§303 745-7373 TH-F6A
800) 444-9476 TS-508 HF Transceiver
jog KEEI?I—?F II':“UI'- 2M/220/440
ohn, . Mar. e « TS-505 100W HF
xderauads 11300 bz (oo Blocea) R « SSB, CW, AM, FM, * 12V Gen, Cov, RX,
) "AM. SSB *6.4Ibs., 7.16 x 2.4 x 9.32" = 100W out
PIIOEllIX, AZ - A A, B . = 105 db dynamic range, 100 Mems.
5w 2M/220/440 TX, FM 3
1333)\3’4;}15{%!?;5] Ave., 85021 435 Memories » = Opt. ext. ant. tuners available
¥ Li-lon Battery « Call For Special Low Price!
800) 444-9476 - -
Gary')N?GJ. M. Call For Low Price! TM-261A 2u wobite
1.mi. east of I-17 *50W + Mid and Low = Mil-Spec
phoenix@hamradio.com « 61 Mem. Chanels = Alpha Numeric Function
* Dual Menu, DTMF Memory
ATLANTA, GA « Backit mic & built-in encode
6071 Bufard Hwy., 30340 Call Now For Special Low Price!
770) 263-070;)27
800) 444-7 *
Mark, _KJWO.AMgr. TH'GT‘ A ) .“;Mm $100 Factory direct
Doraville, 1. mi. no. of 1-285 2m/440 = rebate AND Free Heil
StissiaGhamradio. genn « 2m/440 Dual Band HT - Mic package*

WOODBRIDGE * 200 Mems ) : =
(Near Wasmgtun ﬁcv,‘  PC Programmable 5 ’ g o
e . i HF @13.8 VDC

14803 Bulld America Dr. 22191 w2, Baw UL ST YL 1S-570DG/TS-57086 psp ennanced . ,
708) 643-1063 phanumeric Display ]‘M 742AD OM/440Mhz
800) 444-4799 + CTCSS Built t +100w HF. (100w on BM TS-57036 only) — —
Stave, N4SR, Mgr. « Backlit Keypad . ng CEN utfc'%"se- f.ulotg;]m Il;(cl 6l . Spﬂtmé?égm h:lr:’d_:a;hlll.l1EJIUE1 ;[BIRSI:H"} mic

gt ) ) ks % 1 - * large is ay * ect. eyer . - «Upto ITIEIVH VIIG . 2 Danc
%';Jﬂaéﬁ&f;;ﬁ&ﬁn Call For Low Prics! « RGP2 Radio Control Program Compatible lr'u'j’l'l' ;:I';NM « PL Encode Built in = Detachable front panel

Call Now For Your Low Price! atter documentation  Call Mow For Your Low Price!

SALEM, NH .
(Near Bostan)
224 N. Broadway, 03079
603) 898-3750

800) 444-0047
Chuck, N1UC, Mgr.
sales@hamradio.com
Exit 1, 1-93;
28 mi, No. of Boston
salem@hamradio.com

A2, CA. £0. GA Look for the COAST TO COAST
VA residents add HHU Hﬂme Page

salas tax. Prices
specications, on the UPS - Most ftems Over $100

descriptions World Wide Weh Rapid Deliveries From

suhjsct to change :
without notice. httpu/fwwwhamradio.con The Store Nearest To You!
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ANAHEIM, CA
gNear Disneyland)
33 N. Euclid St., 92801

z’r ?533-7373
800) 854-6046
Janet, KL7MF, Mgr.
Special ons day only pricing at ALL12| [ Soahcmnamadi.com
HRO STORES for Grand Opening.
smaw) - Hourly Prizes - B -
~ Meet Mir. Reps ~ 2416 W. Vit:lury Bl 91506
— See the latest gear - 813342 -1786
- na!raahm%nts - 800) 834-6046
po— Eric, KABIHT, Mar.
10:00 - 5:30 pm Victory Blvd. at Buena Vista

(o purchase 1 ml. west I-5
nacessary) burbank@hamradio.com

I

/ OAKLAND, CA

2210 Livingston St., 84606
510) 534-5757
800) 854-6046
Mark, WI7YN, Mgr.
1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Vllla Rd., 92123
BSB 560-4900
854-5046
Turn KMBK, Mar.
Hwy. 163 & Claremont Mesa
- santiege@hamradio.com

: SUNNYVALE, CA
| 510 Lawrence Exp. #102

94085
MA-40 408)736-04%

[ ) B54-6046
’ IC-R8500 wide Band Receiver ;'2’23;%'.‘},?,"‘:‘5‘, Mr.
KAM ‘98 * 100 kHz - 2.0 GHz* “call _“:% giglgf's‘% 49,00 sunnyvale@hamratio.com
* Single port VHF or HF * Commercial Grade = All Mode For ICOM .

« TTY, CW, Packet, GTOR, AMTOR, WEFAX « IF Shift < Noise Blanker ! A
« GPS, NMEA-0183 compatible « Audio Peak Filter (APF) Receiver | (Near Philadelphia)

* 6-16 VDG, DB-9 connector port » Selectable AGC Time Constant Specials MA-550 1509 N, Dupont Hwy., 19720

« Digital Direct Synthesis (DDS) 302) 322-7092
Call Now For Your Low Price! » 1000 Alphanumeric Memories 55' Tubular Tower }Bﬂ ) 644-4476

* PG Controllable w/Optional Equipment Handles 10 sq.ft Rick, K3TL, Mgr.
; o RT.13 1/4 mi., So. |-295
at 50mph }
Pleases neighbors newcastle@hamradio.com
with tubular
streamlined Jook

Reg.$1704
¢4 SALE $1399.00

40' Tubular Tower

PORTLAND, OR
HSW Pacific Hwy.

503 588-0555
854-5645

i.eon hmxx. Mar.

Tigard-99W axit

from Hwy. 5 & 217

portland@hamradio.com

DENVER, CO
8400 E. lliff Ave. #9, 80231
?45—7373
444 9476
Jne KD@GA, Mar.
John, NSEHP, Mar.
denver@hamradio.com

KAM XL

* DSP modem offers great performance ==
on Packet 300/1200,G-tor,Pactor, Amtor, PSK-31

« RTTY, Navtex, ASCII, Wefax, CW, iy S
GPS NMEA-0183 and more! ' ) [ ﬁ

5P
Call Now For Special Pricing! .

IG-R75 wide Band Receiver
+ 100 kHz - 60 MHz*

» Commercial Grade « All Mode M

= Synchronous AM Detection (S-AM) 55 Freestanding
« Optional DSP w/Auto Natch Filter é Crank-Up
cifer

N

» Triple Conversion Handles 18 sq. ft.
« Twin Passband Tuning (PBT)

50 mph

KPC-3 Plus/KPC-9612 Plus . bootn .l_xriphagutr_ner\fﬁ:amnries - No guying required

* Up to Two Optional Filters Extra-strength const. PHOENIX, AZ
High-performance, low power TNC. « PC Controllable w/Opt. Eaulpment Shown with i &
Great for packet, and APRS campatible. " el Optional C;”ﬂ?g%ﬁﬂl%g:f 1939 W. Dunlap Ave., 85021

Call For Speclal Low Price! Rotor Base 444-9476

Gary. N7GJ, Mgr.
1 mi. east of I-17
phoenix@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
770) 263-0700

ZSG?’Z‘IZ-SS‘I.E

Towers Rated
to EIA Specifications

IC-R3 wide Band Receiver | Other Models
f at Great Prices!
+ 500 kHz - 2.45 GHz*

5 . Reg.$1915
*+ 450 Alphanumeric Memories
« CTCSS w/Tone Scan SALE $1579.00

* 4 Level Attenuator

* Telescoping Antenna ‘- " Buy &?:rk)é;:’gghfg?r

o f:;l"ﬁ}g;y « From HRO, B Doraville, 1 mi. no. of 1-285

« 2" Color TFT Display = World's Larges! = atlanta@hamradio.com

» Audio/Videa Output U.S. Tower 2

= Four Way Action doystick g Daalor & WOODBRIDGE, VA

" « PC Programmable w/Optional 4 2 14803 Build Amarica [ir 22101
Detailed illuminated map shows time, time zone, Cable & Software = 703) 643-1063 \
sun position and day of the week at a glance for |PA 800) 444-4799
any place in the world.Continuously moving - *816-901,995 MHz blocked; |§ Steve, NASR, M
areas of day and night change as you watch. unbiog i <] P ?ﬁm Lok Sﬂf Us 1
* Mounts easily on wall. Size: 34 1/2" x 22 1/2". F‘JS‘ e P . All US Towers shipped by truck; % w;nduﬂin;%ﬁan?liatglo S
[t 108 | P4 i

Reg $125. SALE $999.95 s 900-1300 MH;E 2250 2450 M fraictiames 40rne) ‘

e e — =

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
603) B98-3750

800) 444-0047
Chuck, N1UC, Mgr.
salgs@hamradio.com
Exit 1, 1-93;

28 mi. No. of Baston
salem@hamradio.com

CALL TOLL FREE ... soseso Look o e zase
Mountain......800-444-9476 HRO Home Page s ax rioms
s o o Southeast.......800-444-7927 i 3

530PM  Closd Sun Mid-Atlantic...00-444-4799 on the
Tolt treg. inch. Haveit, fdaska, Candi: calf routed to Northeast.......800-644-4476 World Wide Web subiict fo changn

naTet slova; il HRO B00-fnas can 1 v i
;;‘wl:rlﬂ;o;:"mu call is b:ﬂy"yr:urmn::m .|n1m:l| New Eﬂﬂla“d .B00-444-0047 hit Thamradio.com without notice,

F o e e e L e —— = =

tescriptions,




Got Noi

Can’t hear them?
Can't work them!

sm“[""l. ADSP2 — the affordable noise solution from SGC.
ADSP2 delivers top-of-the-line noise reduction for any transceiver.
It works in your shack, in your car, or even in a portable station.
Supply 12 VDC, connect your audio, and you've got the most
advanced noise reduction available.

900 ansp:

Noise reduction is essential on today’s crowded bands. With up to 26 dB
of noise reduction and three proprietary band pass filters, ADSP? boards
can be fitted to nearly any transceiver. Or use the ADSP2 Speaker with
noise reduction levels selected from a single switch. Of course the leg-
endary SG-2020 transceiver has ADSP2 built in. Simple to use — just
press the button to select your desired noise reduction. Adaptive Digital
Signal Processing from SGC is the solution to your noise problem.

Ways to a
Cleaner

860 40922 Gueaten

www.sgcworld.com Gol Notde?
for more information Q@lf Apgp‘?/

on the entire line
of ADSP? solutions.

800.259.7331 Vour HF Sobution

e
£ YOUR COMPLETE ~
N GUIDETO THE
AMATEUR RADIO
REGULATIONS

----- . 13th Edition

k q %% Includes the enlire lext

of Part 97, with easy to
read explanations.

1 g iy g

Hew 60

frequencios!

Puaished by: ARRL e nasonol associetion e AMATEUR RADIO

Operate by
the RULES!

Every ham should have a copy
of the Rules that govern the
Amateur Radio Service.

The ARRL FCC Rule Book

is Your Complete Guide to the

Amateur Radio Regulations:

* Includes the entire text of Part 97,
with easy to read explanations

* Completely updated to include the
latest regulatory changes

* Enhanced index with Part 97 cites

* New 60-meter frequency details!

* New sections make license
modifications a breeze!

* A new section to guide you
through the FCC Universal
Licensing System

= Extensive new material explaining
FCC mandated registration
under the Commission
Registration System

¢ Use of the Internet and
Amateur Radio

 Repeaters, Public Service,
and Interference

Keep a copy nearby!

THE ARRL FCC RULE BOOK
13th Edition

ARRL Order No. 9000 — $12.95*
*shipping: 55 US (UPS) /87 International

A R R L The national association for
AMATEUR RADIO
SHOP DIRECT or call for a deaisr near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US) GET 82003
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AP-10A WINDOW/BALCONY-
MOUNT/PORTABLE ANTENNA
The Original and Still the Best
2 -40 METERS = 300 WATTS

NG $89

WE STILL
MAKE COILS
SINCE 1932
Check our website for complete in-
formation on these and otheritems,
as well as exclusive special offers.
321-639-1510
www.bwantennas.com

BARKER & WILLIAMSON ANTENNAS and ACCESSORIES
Deed Restricted or Wide Open Spaces - We've Got Your Antenna

/

]

Broadband Folded Dipoles

Use in Attics or Outside H I] I] ; |] ﬂ

True Continuous Freq Coverage in HF - Work the New 60M

v Mih'tary, Government, Homeland Defense Fens of thousands of these anten-
v" Ham, CAP, MARS, ARES, RACES, FEMA nas have heen supplied to the US
v 50 Ohm coaxial feed, S0O-239 military, Special Forces, Marines,
v" Power rating 2KW PEP SSB/CW ICAS Fhey ean be found on the White
v SWR < 2:1 below 30Mhz (down to model limit) House, Pe i, our embassies,
v SWR < 3:1 from 30Mhz to 54 Mhz and  Homeland Defense offices.
¥ No tuner required for most radios (HF) They '.!1‘1' the bhackbone of this
v Lowest noise for unmatched reception country's HE, Own the antenna
7 Completely assembled, ready to use that professionals depend on.
v Choose stranded Copperweld (CU) or Stainless Steel (5/5) wire
BWD-20 — 20 Ft, 20 thru 6M, 14 - 54 Mhz—CU — §199
BWD-45 — 45 Ft, 40 thru 6M, 7 - 54 Mhz CU — $209
BWD-65 —— 65 Ft, 75 thru 6M, 4 - 54 Mhz CU — §219

BWD-90 — 90 Ft, 160 thru 6M, 1.8 - 54 Mhz — CU — $229
BWDS-65 — 65 Ft, 75 thru 6M, 4 - 54 Mhz S/8 — 8349
BWDS-90 — 90 Ft, 160 thru 6M, 1.8 - 54 Mhz —S/S — $374
FDMK Mounting Kit for all models $39

ONV SAFETY BELT

P.O. Box 404 « Ramsey, NJ 07446

800-345-5634

Phone & Fax 201-327-2462

95

$189 ;
Regular Full Body Harness $109.%

ONV SAFETY BELT WITH SEAT HARNESS
-

+9.95 S+H
ONV Tool
Pouch $15.95

OSHA
We Ship Worldwide
Order Desk Open
7 Days/weak

WITHOUT SEAT HARNESS
* Adjustable to 42" waist

9
* Special Safety Lock

* 5,000 LB. Test Large to 52" add $10.00
* OSHA ONV Tool Pouch $15.95
+9.95 S+H VISA MC/CHECK

TOWER CLIMBING LANYARDS
3 feet with large gorilla hook

9
to clip on ONV Safety Belts.

|
-

4

VISA MC/CHECK

|

Awesamp Audio Demonstration!
WWW. W2IHY.COM

Your Transmit Audio Is Outstanding!

The W2IHY 8 Band Audio Enualizer And Neise Gate hrings professional
audio processing technelogy to your shack .. afferdakiyl

The W2IHY B Band Audio Equalizer And Noise Gate provides three powerlul audio-
management tools for your microphones and radios. Fine-tune your microphane with
8 Bands of Equalization. Customize your audio for that rich. full broadcast sound or
penetrating, pileup busting contest and dx audio. Change from one audio “personality”
1o another Instantly with smooth-action slide pots. The highly effective Noise Gate
siiminates background noises picked up by your microphone. Increases signal clarity
and presence

Universal Microphone and Radio matching capabllities let you interface practically any
microphone with any radiol Comprehensive impedance matching and signal level
controls for input and output, B-pin, XLR and RCA microphone jacks. Headphone
monitar. Extensive RF1 protection.

M!i-BBB-dB:]?. W2IHY 8 Band Audio Equalizer And Noise Gate $249.99 (Kit $204.99)
W2IHY T ‘ Microphone Cable (specify radio make & modsf) $20.00
W21HY Dual Band Audio Equalizer And Noise Gate $144.99 (Kit $109.99)
s@W2IHY. S&H $11.00 Three year parts v,
WWW.W2IHY.COM & labor waranty = »-;;f,:“
-

572B 810 811A B833A/C/D 5867A  3-500ZG 4~
4CX250B 3CX1500A7 3CX3000A7 3CX10000A7 3CX15000A3
3CX15000A7 4CX1500B 4CX10000D ... too many to list

ii RF Parts Company inspects each tube, and Certifies that these tubes
meet their manufacturer's specifications for quality and'performance.
Please check our website for a full list of available tube numbers:
www.taylortubes.com Distributed Exclusively by
800-737-2787

760-744-0700
Fax: 760-744-1943

N

For use on towers, ladders, etc. +9.95 S+H

www.onvsafetybelt.com

LM PA

E-mail: rfp@ rfparts.com




BigIR Vertical $480
40m - 6m

Small IR Vertical $449

Dinolz 5489
2011 - 811
—rp—

Your Expectatlon S

SENDITBACK“

3 EL Yagi $1099
20m=6m

StepplR Antennas
14135 233rd Place SE
Issaquah WA 98027
Tel: 425.456.0200
Fax: 425.391.6031

Tower Grounding Copper Strip
You KNOW that you need to ground your lower to
dissipate a lightning strike's energy!
You KNOW that pure copper strip works best! Check out our
pricing for .011"x2" pure

strip versus the compatition, AND ours has a machine
rounded edge for safer handling.
Prices: 50'-$62.50; 100'~$98.95;

250'-$194.95; 500"-$340.00.
Prices include shipping to all contiguous US locations.

The 2003 Model W3BMW Magnet Mount
The special feature of the W3BMW is the fact that the
magnets “float”. The “floating” fealure allows each of the
magnets to seff-adjust for better
contact than fixed magnet mounts. The 8-magnel mount has
over 1000# holding strength,
Prices: The 4-magnet version-$102.95 and
the B-magnet version-$128.95,
S8H is $13.50in the contiguous US.
Mounts available with 3/8-24, or SO-239 connector.

Commercial/Military Model
W3BMW mountwitha .125"13"x18"6061-T6
aluminum plate.

Copper Foil for Ground Planes
,003"%3" pure copper foll is great for ground planes.
Itis light and tough! Prices: 25-$36.50;

50'-560.90. Prica includes shipping to all
contiguous US locations.
Engineering Grade 6061-T6 Aluminum Tubing
Masts and .058" wall telescoping tubing.
See our web site or call for prices.

BB Metal & Cable Corp., Inc. Z8l
PO Box 117, Twinsburg, OH 44087

@ Phone (330)425-8455, Fax (330)963-7246 =
e-mail to David Klein, david@metal-cable.com
Please visit our web site al www.metal-cable.com

559-495-0307 » Fax 559-495-0357 » sales@tashtowers.com

WWW.TASHTOWERS.COM

We Stock Parts & Supplies for Tri-Ex Towers

Fall Specials on Crank-Up Towers!
L.M-470 - 70 ft. Rated for 24 ft' a1 70 MPH. $4.950
LM-345HD — 54 i, Rated for 60 1° 21 70 MPH. $2,950
WT-51 - 51 fi. Rated for 10 {1° at 70 MPH. $1,250
Shop under new supervision: call Ross ut 5539 RO1-KT82 about your orders.
Tashjian Towers Corporation
2183 South Highland Ave, Sanger. CA 93657

Join or renew your ARRL membership
ONLINE TODAY!
www.arrl.org/join.html

Pewerpopyr- DXpedition

Backpack holds all your gear
PLUS this removable padded
radio case with room for

power supply.

$115.95

CuTTING EDGE ENT. 800 206-0115 www.powerportstore.com

Now you can go for the hard stufl,

LOW PROFILE HF ANTENNAS

NO Radials * NO Motors « MORE ANTENNA than just & Coil & Whip

€ $SOTRON 7}

TEZ BILAL COMPANY "ii_\; N
Call for ? FREE Catalog
Tried 719/687-0650 ks
&poven 137 Manchester Dr. 80,402,158 10
since Florissant, CO B inches tall &
1980! 80816 32 inches across

www.isotronantennas.com

ai

L

Available Now!

[ous

The Danny Weil
and Colvin Radio Expeditions

T NEW
BOOK!
..‘.’.‘...:

Wanderlust and
ham radio linked
Lloyd and Iris Colvin
with YASME pioneer
Danny Weil...

This is the history of three
travelers spanning the birth
of YASME —the boat that
carried young sailor Danny
Weil on his first voyages
beginning in 1954—and
the lives of famed ham radio
DXpeditioners Lloyd and
Iris Colvin. The Colvins’
worldwide adventures
continue to be recounted in
ham radio circles, epitomizing
the spirit of international
friendship through Amateur
Radio and their 30-year

association with the

YASME Foundation.
Commissioned by

The YASME Foundation
and published by ARRL.

YASME

The Danny Weil and
Colvin Radio Expeditions

by James D. Cain, K1TN

ARRL Order No. 8934— $24.95*
*shipping: $6 US (UPS)/$8 International

L The natlonal assoclation for
A‘ I‘ l AMATEUR RADIO
SHOP DIRECT or call for & dealer naar you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE BBB/277-5280 (US)

asT




DON'T MESS WITH TEXAS TOWERS
* Your PRO Headquarters x

AND receive a FREE PS-125!*
S a ve S 2 00, *This is a limited time offer! Call us for details!

@)
ICOM IC-746PRO

@)
ICOM IC-756PROII

IC-756PROII Features:

HF/6M = T00W  All Mode ® Enhanced Rx ® Dual Watch © 32 Bit IF-DSP

o [ndependently Selectable IF Filter Shapes For SSB & CW » Variable Level
Noise Blanker  Auto & Manual Notch Filter ® Twin Passhand Tuning

® Improved 5" TFT Color Display ® CW Memory Keyer ® VOX ® Auto Antenna
Tuner @ SSB/CW Synchronous Tuning ® External Control For Voice Memory &
Memory Keyer ® Adjustable RIT Clear ® 1/4 Tuning Steps In Digital Mode

© 32 BIT FLOATING POINT DSP & 24 BIT AD/DA CONVERTER. At the heart of the ‘756PROII,
the DSP is an incredible tool for handling the QRM found on the bands.

« SELECTABLE DIGITAL IF FILTER SHAPES FOR SSB & CW. Tailor the filter shape & bandwidth
to your personal operafing preferences or band condifians. Sharp for selectivity & signal fidality,
soft for readabilty, o somewhere inbefween - it's your choica! Change on the fly & compare
the differenice!

* [MPROVED 3RD ORDER INTERCEPT POINT, The newly designed 4 element system delivers
o measurable improvement in the 3rd Order Intercept Point, resulfing in less distortion from
strong signals.

© REAL-TIME BANDSCOPE. The udjustable 5" TFT color display shows band activity with relative
signal strengths around o center frequency. A peak hold feature gives a snapshot of band activity
while using the Dual Watch & sub-band marker to search for new stations or open frequencies on
o crowded band.

FREE! PS-125*

PURCHASE AN IC-756PROII
OR A 746PRO AND RECEIVE
A FREE PS-125.

THAT’S A TOTAL
VALUE OF $600!

($200 SAVINGS ON THE
IC-756PROII, $400 VALUE
ON THE PS-125)

5924

IC-746PRO Features:

HF/6M/2M  100W ® All Mode © Enhanced Rx © 9600 Boud Ready ® 32 Bit

IF-DSP & 24 Bit AD/DA Converfer ® Independently Seleciable IF Filter Shapes
For SSB & CW * SSB/CW Synchronous Tuning ® Built-in RTTY ® Variable Level
Noise Blanker ® Auto & Manual Noich Filter © Digital Twin Passhand Tuning

© Mic Equalizer ® CW Memory Keyer ® VOX ® Auto Antenna Tuner

» 32 BIT FLOATING POINT DSP & 24 BIT AD/DA CONVERTER. At the heart of the ‘746PR0,
the DSP is on incredible tool for handiing the QRM found on the bands.

 SELECTABLE DIGITAL IF FILTER SHAPES FOR SSB & CW. Tailor the filter shape & bandwidth to
your personal operating preferences or band conditions. Sharp for selectivity and signal fidelity or
soft for readability.

® AGC LOOP MANAGEMENT. Muttiple AGC loops, confrolled by the 32 bit DSP. filter out unwonted
interfering signals, eliminating pumping of the AGC.

* AUTOMATIC NOTCH FILTER. Perfect for SSB operation to eliminate annoying heterodynes and
“tune up”, without effecting the receive oudio.

© MANUAL NOTCH FILTER. Perfect for CW or digital operations, the 70db manual notch filter
eliminates unwanted signal without effecting the actuol passhand of your filters.

TEXAS TOWERS

A Division of Texas RF Distributors, Inc.
1108 Summit Avenue, Suite #4 = Plano, TX 75074

[(800) 272-3461

WEEKDAY HOURS: LOCAL CALLS:
9AM-5PM CST (9721 422-1306

SATURDAY HOURS: EMAIL ADDRESS:
9AM-NOON CST sales@texastowers.com

CREDIT CARDS: INTERNET ADDRESS:
M/C, VISA, DISCOVER WWW.lexastowers.com
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Widely Used — Very Easy to Use
Modes:

ACARS * AMTOR (SITOR-A) * CW (RX &TX)
HELLSCHREIBER (RX & TX) =
ICAO SELCAL = MFSK-16 (RX & TX) = MIL-ALE

NAVTEX (SITOR-B) * PACTOR-1 * QPSK (RX & TX) * PSK31 (RX & TX)

PSK6E3 (RX & TX) * PSK125 (RX &TX) * RTTY(RX & TX)

SKYBOOST (RX & TX) * SSTV (RX & TX)
SYNOP = SHIP * WEFAX (NOAA) * DGPS * GMDSS
Displays:
FFT » 3D-FFT * IQ CONSTELLATION * EYE DIAGRAM
SIGNAL = WATERFALL (SPECTROGRAM) * POWER STATISTICS
AUTOCORRELATION

DSP:

FIR FILTER = EQUALIZER = MEDIAN FILTER = MIXER
NOISE REDUCE * NOTCH BANK

Other:
SUPPORT FOR INTERNET USE = CHAT APPLICATION = RECORDER

Download a FREE demo now!
www.skysweep.com

SkySweeper

— The Professional Choice —

T Mmee ey bepem e e
DUPID ¢ <) SN BN EDES N
stkon

e ———————— T = =T

HFDL (HF-ACARS) = HF-FAX

HP® GPS RECEIVE

Only $249

(Org. list $4,800)
Model: Z3801A°

(Refurbished. Supply is limited.)
* Disseminating precise time and
frequency (time acc. <1 pS)
* Free Downloads

www.buylegacy.com
info@buylegacy.com
760-891-0810 = 800-276-1010
Fax 760-891-0815

.3
HP® and Z3801A® are registered ups
trademarks ol Hewlett Packard Fedix

Mg H

b
=
o =
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HYBRID-QUAD ANTENNA

MINI ) t ~f i
HF BEAM i
MQ-24SR Four-Band Anlenna .$309.95 US
6,10,15,20 Meters ,Increased Bandwidth
MQ-26SR Six-Band Antenna...$399.95 US
6,10,12, 157720M9tefs

Shipping charges exira

E

Hot Tips from the

pages of @Eﬁ‘

LUt

Hints¢»Kinks

FOR THE RA“‘[O AMATEUR
" 16" Edition ————r)

Curek, Easy Molile Kadic
Cure for Audie Muting

External ievin
Eltminarine Kev il

Solar Batiery ¢

NEW EDITION!

Hints & Kinks for the Radio
Amateur is the first place hams
turn for information about new
modes, new projects, and the latest
tips. You'll find something on every
page to solve problems, improve
your operating, and simply have
more fun on the air:

* Equipment Tips and Mods

» Batteries and Other Power
Sources

* Digital Modes

* Troubleshooting

* Restoration

¢ Construction/Maintenance
e Test Gear

¢ Antenna Systems

* Operating

= Station Accessories

¢ |nterference (RFI/EMI)

PLUS more emphasis on
computers and software

PLUS a newly updated
list of suppliers

AND feature articles from
the popular QST column
The Doctor is IN

Hints & Kinks for the Radio Amateur
16th Edition

NLY $15.95*

niernational

A R R L The national association for
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you

ONLINE WAWW.ARRL.ORG/SHOP
ORDER TOLL-FREE B88/277-5289 (US) QST 5/2003




SERVING AMATEUR RADIO SINCE |978

R ] A AT, LA C O | S0 0 I e = N L IR O LSS W 3 X0 S i, 3 = S T B el W B ) W e I =

TN XA
Phone ﬁf} 364 I930 or fax 973 239 4339 your order today' We gladly acceptVlsanastercard!ArnExlDrscover

ST A

HF Made Easy!

$799 delivered to your door* o
Key MFJ-550
= \ €>— Manual Tuner ¢
= MFJ 971
-2
HM-36 4

HF Made Easy DC Power A.dvanced Perf?rmance,
package includes: | §&py, [ S'mple Operation
IC-718 transceiver with HM-36 (or equal) 12v operafion
ME-971 Toner é g:i If(:lf}: E:lr::-i”lwitching
SEC-1223 power supply (or equivalent) Direct frequency input
(C-1 RG-8X coax cable (66 ft) 110V AC \lloo]x builtin -
(C-2 jumper (3 ft) e s
GSRV 80/10m antenna il
Optional UT-106 DSP free until 9-30-03 Optional DSP

PC programmable with opfional software

Free UPS ground delivery*

King Of the Hill! HF package includes:

IC-765PROII transceiver IC-PW1 power amplifier
SM-20 station microphone Antenna of your choice:
BY-1 Bencher iambic paddle ® Force 12 SIGMA 5 | .
MFJ-890 atomic DX beacon monitor . ﬁ#gmﬁrv i or 5350 credit
IC-756PROII PS-125 power supply e ;
= SP-20 station speaker 100 ft RG-213U coux cable

Free UPS ground delivery*

Ic-PW1 $7,999 delivered to your door*

*Free UPS ground delivery offer good in continental USA only.
Limited to stock on hand. Iterns available on a "first come, first served"” basis. While we do our best to check for errors, mistakes may occur: please call to verify pricing. 6322

 Test drive the full line of .
- ICOM products. Come on -
over to our srona to see the

| Fdr more grea ‘-d‘eals on 'lcch
. products, visit us on the web:
ﬂ; WWW. kiielectronics com
= 4“? _.H l\} 0 I

YOUR ICO}VI AMATEUR RADIO HEADQUARTERS IN NEW]ERSEYrslNCE 1978




Transmission Line

Transformers

\,\;-\,\p,fj.; iddipole.com 4™ edition! — by Jerry Sevick, W2FMI
' ' Classic techniques of

The NEW MINI-BUDDIPOLE "Portable Dipole | | Guanella and Ruthroff

has the same great performance as the regular Buddipole but packs into a 13" padded as well as hundreds of | TRANSFORMERS

cordura bag! Whatever you do — travel, outdoor recreation, emergency services —this real transformers AT =W
new version of the Buddipole is ultralight and compact and ready to go wherever you constructed and L B
are. Find out for yourself why experienced HF portable operators from all around the measured to establish

Go Anywhere. Do Anything.
Take the Buddipole™ with you!

globe rate the Buddipole as a top-performer! the practical levels of
+ Work all bands 2 thru 40 band-width and loss
- with one set of coils! performance that can
+ Instantly change antenna be obtained with

shapes to affect patterns transmission
| ; transformer techniques. Three new
i chapters in this edition cover:

m A |
I o~ P4 H
T \[’ ’—m- - T « Transmission Line Transformer
- = : Efficiency
=iy Amberinn Surfecnumme! S /7 « Notes on Power Combiners and Mixer

» Modular Design Transformers
vy i « Equal-Delay Transformers

! « It’s just plain fun!
EEEERYE R | W3FF Antennas Call or write for brochure Fourth Edition

www.buddipole.com 2390 Templeton Drive Phone: (630) 226 8446 by Noble Publishing Corporation
sales@buddipolaicom Redding, CA 96002 Fax: (630) 232 2753 ARRL Order No.TLT4 — $39.00"
*shipping $7 US (UPS) / $9.00 International

CALL (800) 727-W|RE (9473) I(-T’O ARRL The national association for

That’s All You Need to Know_About Lasifiarce Masprsis pousiies AMATEUR RADIO
Wire, Cable and Accessories! St s . i ) Order toll-iree 1-888-277-5289 (US
20 Years of Quality & Service! ICOM 1C-T0 : raer °~L§3.;m.o}g;s|; - (US)
Web Site: http://www.thewireman.com
Email: n8ug@thewireman.com tel: 860-594-0355 fax: 860-594-0303
TECHNICAL HELP: (864) 895-4195 e-mail: pubsales@arrl.org

THE WIREMAN™ INC.

STARTING AT §1442 80O 206-0115 WWWw.powerportstore.com

The number of
Diamond Club Donors
since October 2002

The number of
Life Members who have joined
at the special $50 level

Diamond Club donors

contributing $250 or more Will you join them (or renew) with

your annual contribution of $75 or
more ($50 for Life Members)?

The number of Diamond Club Your ARRL will be stronger
— Platinum donors when you do!

For more information, call ARRL

The number of Diamond Club Development at: 860-594-0397
— Director donors or visit us on the web at:

www.arrl.org/diamondclub




Ham PROs * Ham PROs * Ham PROs  Ham PROs

Ham PROs!

- Whether it's over the counter or over the phone, we're your home town dealer! -

Visit Your Local

ComDacC Radio
800-382-2562

Local (269) 982-0404
FAX (269) 982-0433
1051 Main Street
St. Joseph, MI 49085

www.comdac.com
IC-746PRO IC-706MKIIG IC-208H Universal Radio, Inc.
HE 6M, 2M HF, 6M, 2M, 440 2M/440 FM Mobile
100W All Bands, All Modes 100W on HF & 6M 55W on ZM/50W on 440 800-431-3939
32 Bit DSP 50W on 2M, 20W on 440 WX Alert

Local (614) 866-4267

FAX (614) 866-2339

s top m it 6830 Americana Pkwy.,

Reynoldsburg, Ohio 43068

www.universal-radio.com
Radio City, Inc.
800-426-2891

Local {763) 786-4475
FAX (763) 786-6513

el Fhan F1-2800 2663 County Road |
100 HE and oM Lo e 20 FIA Bk Mounds View, MN 55112
50W on 2M, 20W Compact Mobile Large Display www.radioinc.com
on 440 preset NOAA WX
 J Rebates and Free Heil Mics Direct from Kenwood Lentini
K E N WO O D (Offers Expire 8/31/03. Call for latest info.) Communications, Inc.

800-666-0208

Local (860) 666-6227
FAX (860) 667-3561
21 Garfield Street
Newington, CT 06111
www.lentinicomm.com

$100

7 1920000= we
a8/31/03

TS-570DG/SG TS-20008 TM-D700A
Hg ?rr HFSSPM gF, 6M, szlw,z éi‘o 2M/440 FM Mobile Austin Amateur
uilt-in tional 1. z W, LV, Ul
Internal Tuner Buil?—ln TNC & Tuner Built-in TNC Radio Supply
800-423-2604
Daiwa ®
Local (512) 454-2994
cn-0ie IAHA ~ 2200 man FAX (512) 454-3069
SWR/ L 5325 North I-35
Wattmeter Batteries and Chargers Austin, Texas 78723
1.8 - 150 MHz Great for Digital Cameras, tool : NS www.aaradio.com
« Cross Needle Reading ' Associated Radio
+15 W / 150 W / 1.5 kW Scales S — 800-497-1457
* Rated for 1.5 kW (1.8 - 60 MHz), | || - comm Local (913) 381-5900
DISCOVER ,F?; - 2 .
1 kW (144 MHz) |l “ % FAX (913) 648-3020
«S0-23 = ] . s e e Cotm 8012 Conser
g o Iy S s Overland Park, KS 66204
* Backlit Meter lines. All prices and products subject to change. N

)} N sible fi aphical errors. www.associatedradio.com
(W] Optlonai therna] 12V dc) ot responsibie for t_ypogr'\p iCal errors.



Radlos You Can erte Off-Klds You Can’t

RADIO CLUB OF JUNIOR HIGH SCHOOL 22, PO BOX 1052, NEW YORK NY 10002
Call 516-674-4072 FAX 516-674-9600 e-mail: crew@wb2jkj.org www.wb2jkj.org

< Turn your excess Ham Radios and related items into a tax
break for you and a learning tool for kids.

< Donate radios or related gear to an IRS approved
501(c)(3) charity. Get the tax credit and help a worthy

cause.

Equipment picked up anywhere or shipping arranged.

mmmrmrofmmsmmq

LOG WINDOW

NANTENNA L.L.C.

INNOVATIVE ANTENNAS FOR

HAM STICK™

The only lightweight HF mobiie
antenna recommended by noted
author Gordon West, WBENOA

. M.n obanders

Stainless Steel

included
100% MADE IN USA

i metars

4
" | ICENSE PLATE ¥

ANTENNAS
for HF MOBILE OPERATION MOUNT
$2495 eaCh * Mounts behind license plate

« Mount is constructed of type 304

= Complete with S/S hardware

» For Antennas with 3/8" x 24 Thread
* Accepts PL-259 Direct

+ Ground strap included

» Complete mounting instructions

SA44.95 CAT. #TM-1

Lakeview ompany, Inc.
3620-9A Whitehall Rd., Anderson, SC 29624 » 864-226-6990
FAX: 864-225-4565 * E-Mail hamstick @hamstick.com « www.hamstick.com
D == w@ ALL 100% MADE IN USA  Add 59" per ordr for S/

from SGO, Inc. ALL HAMS!
e COMPACT ANTENNAS FOR
The Ham's BEST GS0 logging softwar. 160M TO UHF
Currént verakn |9:4.03:04 (celassed 7/05/200) APARTMENT AND CC&R ANTENNAS
i THE 2M 3-DFL & 160M TOP-TENNA
WWW.III!IWIIIIIIIW.I:I]III WWW.NANTENNA.COM
THE ORIGINAL WD4BUM MOBILE COLINEAR

ANTENNAS

THE ULTIMATE PERFORMER

* 1000 waits DC
= 17-7 ph stainiess stee! lop sac
* Rugged fibaigl ase siation
*Basa fiting is std. 3/8 x 24 TPI
Length
9007 - 146 MHz 7°2° = 9038 - 220 MHz 497
9440 - 440 MHz 2’5

524,95
gl: Base station $3 6 .95

version available

The Radio Amateurs
World Atlas

Full-color maps showing country boundaries,
call-sign prefix boundaries, CQ zones, states
and provinces, and more. Index lists all ITU-
allocated as well as national prefixes.
ARRL Order No. 5226 — $9.95*
*shipping $4 US (UPS)/$6.00 International
Published in English by DARC.
Available from ARRL!

The national association for
ARR'- AMATEUR RADIO
Order toll-free 1-888-277-5289 (US)
www.arrl.org/shop

tel: 860-594-0355 fax: 860-594-0303
email: pubsales @arrl.org asr 32002

9007-B = 9038-B - 9440-B
e i

L

Tri-Magnetic Mount
,9

NEW MODEL 375

Only
$42 95

L ‘tdx"’

Make the NARTE

Connection.

« Recognition of an industry leading
credential.

« Interaction with telecommunications
and EMC/ESD professionals worldwide.

« Publications and articles on the |atest

technology. P ‘;\.N\
i A
MRIE
1578
N ‘//

* Employment and
consultant referral
services.
NARTE offers the premier EMC/EMI, ESD,
Telecommunications and Wireless certification
to professional technicians and engineers.

1-800-89-NARTE

www.narte.org
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IC-R3 IC-T90A IC-T2H Sport
Receiver 6M + 2M + 440MHz 2M
10% Off lcom Accessories

Free Shipping
Offer expires September 30, 2003

On orders over $200! Continental US only.
See store for details.

Offer expires 11/15/2003. Low Price Guarantee

We will match any price (at time
of purchase) on new radio gear
advertised online by another
authorized U.S. dealer. Contact us
for more information!

GigaParts, Inc. is open:

10:00am to 7:00pm Monday - Saturday
1:00pm to 4:00pm on Sunday

US Central Time Zone

FREE sture ST —
555
Q - ;
IC-756PROII [[H RO IC-706MKIIG
HF + BM Deluxe FREE PS-125 HF + 6M +2 N FREE PS-125 HF +6M +2M +440MHz FREE SEPARATION KIT
IEATED =™ cvne
Y eee ~ S=a3

IC-2720H
2M 4+ 440MHz

‘Calll Toll Free 1-866-535-4442

Al
*Limited fine, N specifoations ea subjact fo changs withoul pofice o obligntion. 4373

NEW! IC-208H
2M + 440MHz

www.gigaparts.co



DISCOUNT CENTER

The finest parts, not a Dog in the pack.
PL-2595T  Silver-Teflon®, USA  SALE $
PL-259GT  Gold-Teflon®, USA $1.59 or $28 pk of 20

e RADIO WORK

Arnfenna Fever

RG8X+  95% Type llA non-contaminating  26622¢ ("Frr 97 vears The RADIO WORKS has brought you the best made, best performing wire |
Eg:g:(;ond ?:giﬂﬁ;dgﬂi:;zﬁﬁ?aﬂix chet :::"ég: L antenngs. No warmed over handbook desig?igj_u_si performance engipgzreg ante%ngs_._ )
| : 65¢59¢ SuperLoop 80, 112'long, 80-10 m If you want the best, this is it! $115
CAROLINA WINDOM 160, 265', 160-10m. Big Sig on 160, Killer Sig on 80-10  $139.95
CAROLINA WINDOM 80, 133'long, 80-10m. If you hear one, you'llwantone ~ $99.95
CAROLINA WINDOM 40, 66' long, 40-10m. It helped set two 40 m world records. $95
CAROLINA SHORT 80, 100' long, 80-10m. An effective DX antenna. $120
CAROLINA WINDOM 160 Special, 132' long, 160-10m All bands $130

G5RV Plus, 102", 80-10 m, High power current balun, #16 ladder-line  $59.95

International 9096 flexible 9913-type Top Quality
Specials 100’ or more

RG-8X Premium, 95%, black

15¢
RG-8X 100' 2 molded-on PL-259 $18.95
RG-213 95%, Mil-Type Excelient 35¢

RG-8X Jumper, 2PL-259 installed 3' $4.95, 6' $5.95, 10' $7.50
Custom jumpers made to order

R1 Rotator 8 cond. (2x#18, 6x#22) 50' multiples 22¢
Rafr oo 016, Gl W s 31 NEW! CAROLINA WINDOM LOW PROFILE ‘LP’

1 drawn, Tx22, , bal 9 _ b . 3
#14 FIaxWeavMEaE-strand. bare coppe: e 1§¢ Same performance buf, smaller, better. Matching unit and Line lsolator are ¥4 the size of the standard units. Perfect for
Ladder-Line  Stranded #16 conductors Lot stealth, QRP, portable, emergency and DX'peditions. 600 w PEP. Optimized for a support height of 35", #16 wire
Ladder-Line  Stranded #14 conductors 32¢/27¢

1/2" Tinned Copper Braid Ground Strap, any length 65¢
LadderLock  Center insulator for ladder-line $12.95
Pulleys - for antenna support rope. Highest quality, |
‘sailboat-type. Small, lightweight, for fibrous rope.
For 3/16" rope @ $11.95 and for 5/16" rope @ $13.95

CURRENT BALUNS

Models For Every Application
B1-2K+ 11 2KW Curent-type 80-10m  $24.95
B1-4K Ultra  Ultra-high isolation version of the B1-5K  $39.95

Check out our HUGE Web Site
RadioWorks.com
http:/lwww.radioworks.com

e-mail WATHU@radioworks.com
Free. NEW! 2003 Catalog

] * B1-5K+ 1:1 5kW Current-type 160-10m  $35.95  Catalog 2003. 80 pages of complete high performance
”lc Ix Y1-5K+ 1:1 5KkW Current Yagi Balun 160-10m  $37.95 antenna systems, palurrs. Line Isolators, wire, cable,
Built-in ground stra B1-200 1:1 200 WSmall Current Balun  80-10m  $27.95 0@ stalon gaodies. ifyou curl <hop here, you
P won'l gel the best pricas. Allow 2 or 3 weeks for bulk
E'rle:jask; I:I?Egeziob‘::;i Igr‘:ﬁsems BA-2K 4:1 Voltage Balun 80-10m $39.95 mail delivers or send $2 for delivery by 18t class mail
For really tough RFI problems, the new T-4G is the ultimate fix, shunting B4-2KX  4:1 Curent Balun 160-10m  $49.95 rhe RAD’O WORKS
siray RF on your coax direclly 1o ground. Stray RF and coax radiation RemoteBalur™ 4:1 High power, current balun 160-10m ~ $49.95 ;
| dossn't have a chance. "It solved all my RF feadback problems in my 5 Order Hotline (800) 280-8327
|2nd floor shack.” (WATHU) Don't be misled by $100+ o other miltations. Line Isolators™ often copied, still unequaled

FAX (757) 483-1873
Orders & Technical (757) 484-0140
Box 6159 Portsmouth, VA 23703

VISA and MC welcome. Give card #, exp. date, signature

Add shipping, call for an &

$34.95
$37.95
$29.95

T-4 Ultra High Isolation, the RFI Quick Fix
T4G As above, direct grounding version
T-4-500 Smaller, convenient size, 500 W PEP

There are new clones on the market, Check our web
site for differences. You won't believe the difference!

Antenna Support Line
Mil Spec, Dacron® Antenna Support Line, single braid,
sun resistant, 3/16" 700# test 100" hank $9
Kevlar - Dacron Jacket for sun protection, 500# test,
for guying vertical booms, etc. .075" 200" spool $16.95

Design— Experimentation—

AVESS

-
I
|
YA KIT ‘ ASSEMBLED

headset . e

Measurement

1
|
I EXPERIMENTAL METHODS
Experimental Methods = RF DESIG ’
in RF Design brings

professional RF design

experience to the radio
amateur. It's written for

l
|
Adaptive Digital Signal Processing

|

I :

I with optional
1 connector/preamp
|

improvements in
signal-to-noise
ratio!

Special OEM prices

Em prices B IC

| =% cALL NOW TOLL-FREE

. 1-800-634-0094
| 30-DAY MONEY-BACK GUARANTEE!

WARREN GREGOIRE & ASSOCIATES LLC
229 EL PueBLo PLACE, CLAYTON, CA 84517, USA

« DSP Applications in Communications

+ Field Operation, Portable Gear, and
Integrated Stations

CD-ROM included with design
software, listings for DSP firmware,

1
|
S jor Noi d . Instailation |l 1 .
uperior Noise Reduction Available for | anyone with a driving
Easy to Add * Easy to Use “plug and play’ | | curiosity about state-of-
Works with most Transceivers g - TR2000 1 Pt ey
I . =, | M
« COLLINS : T ’
A s | N | + Basic Investigations in Electronics
2 .
ADSP? gives a clearer signal I, I[LR;I:E [ * Chapters on Amplifiers, Filters, Oscillators,
than any base I S and Mixers
Statl;g DSP : « KENWOOD | | *Superheterodyne Transmitters and
available. | * TENTEC | Receivers
| ,'PYAESE' more! | « Measurement Equipment
Two levels of | Friees o ||« Direct Conversion Receivers
. d Cﬁ connectors, |
noise reauction, plus S&H | | *Phasing Receivers and Transmitters
up to 26 dB | Creditcard ” i | *+DSP Components
| phone orders e |
|
|
|
|
1

Please inquire

Boands

To learn more visit
www.sgcworld.com

phone us at
800.259.7331

Youn HE Solution

VolIcE 925-673-9393 « FAX 925-873-0538
WEBSITE www.warrengregoire.com J

Join or renew your
ARRL membership

ONLINE TODAY!

and supplementary articles.

Experimental Methods in RF Design
512 pages. ARRL Order No. 8799 — $49,95°
“shipping: $8 US (UPS)/$10 Internalional

The national association for
A RRL AMATEUR RADIO
SHOP DIRECT or call for a dealer naar you.

ONLINE WWW,.ARRL.ORG/SHOP
ORDER TOLL-FREE BB8/277-5289 (US)

Q8T 32003




( Radlo Setup Helpers )

Laminated Quick Help Operating Aids
For: Kenwood, lcom and Yaesu Radios

Available as Reference Cards
and multipage Mini-Manuals

Simplify Setup and Operation

Nifty Ham Accessories
www_hiftyaccessories.com )

‘ I DCIDIGTI‘AI.EOMM(MCA!‘]ONSINE.

Reduce intermod on 2m, 220, 440 and == == k
6m by using bandpass filters. See DCI's - ~ BlGrunnar 4070s
extensive website for AMATEUR and £2
COMMERCIAL RF filters.

www.dci.ca Only $109.95

Call 1-800-563-5351 or

email: dci@dci.ca for expert advice N EW! Au to 1] at i C O nloff

— HI PERFORMANCE DIPOLES— | 100 Amp solid state automatic FET switch!
e T

Antennas thal work! Gustom assembled to your centet req. ea, band - advise

ht. of cantar and sach end - hang as invarted “V* - horzontal, vert dipola,
sloping dipols - commearcial qually - stainless hardware - legal power - no trap,
high-sfficiancy dasign Personal chack, MO o C.0.D (33) ]

MPD-5° 80—4(»—“" 15-10M Max-Parformance Dipola, %? of 78" long.= $125

MPD-2 0401 gaxMPangw;sma Dpanuw; :!’ov‘g 77, 105 long ggg -
12M Max-Performance Dipole, 31 fl. long X N e

HPD-3'  160-80-40M Hi-Pari Dipole, select 119 11. or 125 i ﬁu&. y d -

LERT 190 s} b Lot e A} .:.g | | Displays Amps, Volts, Watts an

SSD-5" BO-40-20-15-10M...42" ‘long = $125 B0 It jon: s =9 130

“Tunes -Bands with Wide-Matehing-Fange- Tuner, S8H PER ANTENNA= 57,00 Amp hours all at the same time!

(2) Stamp SASE tor 30 Dipoles. Siopars. & Unique Ants. catalogue

i T - L L N Max 80 VDC, 80 A, 6400 W, 99 A/hr  Plug n Play with PowerPoles

FACTORY AUTHORIZED REPAIR OF
YAESU KENWOOD Tcom AIJMGD

Factory trained technicians using state
of the art test gear to insure the highest Z8liFN
quality of service for your radio. (
High-Performance Modlfications.

KK7TV Communications )
2350 W Mission Lane #7, Phoenix, AZ 85021

Have more fun with your radio

& X =2  Fax: 602-371-0522 VAT N ew
http://www.radio-ware.com low ‘ - s ¥
‘ G B SN — RiGblaster

sy price
Rome RS RIGblaster Pro

Books, Coax, Connectors, & Antenna Wire $249- 95 everylhlng you can do with a computer and a radio

We've got ilﬁll! C']L.‘CF:::::NPW web site - -

cutordeie oy et 2 | | http://lwww.westmountainradio.com
800 457 1313 h .

Box 209 Rindge, NH 03461-0208 | | West Mountain Radio de nizz and K1UHF

18 Sheehan Avenue, Norwalk, CT 06854 (203) 853 8080

i Remote control eight
devices via radio audio.| | SWEEP A ROOM FROM THE DOOR N TO R 0 | D c U R E s
Password proteton ZAP CHECKER MODEL 270
against unauthorized
entry. Unigue board ID. =3 EXTRAOHDIH.ARY SENSITIVITY
Gorred atsamblad 2.4GHz bugs detected at 30+ leel
y ' A with relays. 4.5" x 2.5 BROADBAND EFFECTIVITY 5
Intumve clmu its. LLC 10MHz 1o 4.5GHz detection range " ="
Voice: (248) 524-1918 DTMF-8 $119% T aean WWENTES )
D AWww.iircUits.com Visa * MC » Prepayment Linear - Most Sensitive mode Ferrite and iron powder cores. Free
p : 2 Log - Broadest signal strangth indicator catalog and RFI Tip Sheet. Our RFI kit gets
Mid - High sensitivity with broad signal detection RFI out of TV's, telephones, stereos, etc.
SELECTABLE ANTENNA OPTIONS Model RFI1-4
Seal, Repair, Waterproof Anything! SMA COAXIAL CONNECTOR - for dirgcfional antannas $6 SEH U.S da. T Calif
2 FIXED INTERNAL ANTENNAS - NO ANTENNA ADJUSTMENTS + ./canaga. lax in Cal
PLASTI-DIP ANALOG METER & LED DISPLAYS Use MASTERCARD or VISA
Aerosol Spray or Paint ;:l:élf"l’m“ ’“’"”;"'A‘T’“o’;“‘ analog madng:
Sa 10% To discrately alaet your chent % 8 bug $329 with directional — PAmMAR
Use Code "QST504" 1.8 - 6.4 GHz log antenna h 4
ALAM SNOADEAMY (2. BOX 462222, ESCONDIDO, CA 92046
Quality Products at Amateur Prices! 93 ARCH ST., REDWOOD CITY, CA 94062 $269 wtrout antanna . \

850-369-9627 888-369-9627 {CA roskionts ndd B.25% fa) TEL: 760-747-3343 FAX: 760-747-3346

The K&’&R‘a&ag;\&e':store = FAX: B30-300-2780 e-mail: intol@Palomar-Engineers.com
1-888-248-3484 WWW.ZAPCHECKER.COM www.Palomar-Engineers.com




PEET
BROS.

COM PANY INC *APRS-READY* Weather Stations
, [ ]

Antenna

" No

- Ham Radio!
Antenna Zoning

for the Radio
Amateur

by Fred Hopengarten,
K1VR

Everything you and your attorney need to
know to obtain a permit for your antenna-
support system

Here's help navigating the thicket of
ordinances and bylaws to obtain a
building permit for your antenna system.
Don't get caught in the crazy quilt of
regulations.

Providing your attorney with this
information can save many hours—

and many dollars!

- ® .
ULTIMETER" Weather Instruments Conans 06126 the Radio Amatour
The best in affordable weather technology form e and fher i -4

shipping: $8 US (UPS)

ARHL $10.00 International

225 Main St, Newington, CT 06111-1494
tel: 860- 594-0355 fax: 860-594-0303

Order toll-free 1-888-277-5289 (US)
www.arrl.org/shop

for the amateur radio world.

www.peetbros.com
For our new catalog, please call 1-800-872-7338

OET 12003

< minli2 da
"’ - http:/lcq2k.com -

o

Uses Farnswm th Standard

Lhone 800-782—4‘5"0'

e

DX4WIN V6
Featuring Integrated PSK31,

and Dual Radio Support

DX4WIN now combines the quality
features, flexibilty and customer
support it’s famous for, with a high
quality INTEGRATED PSK31
interface. No longer do you have to work
PSK and then log in separate applications.
It can ALL be done within DX4WIN,
using all standard DX4WIN features.
DX4WIN version 6.0 only $89.95

Shipping $6.95 US/S11 DX,
Upgrades available for previous versions

This large, colorful wall map features current
geographic detail and labels, grid squares, call sign prefixes, boundaries
To order, or for more information, contact: and more. Great for all operators! Essential for contesters, WAS, VHF/UHF

Century Club, and other award seekers. Laminated (27 x 39 inches) and

Rapldan Data Systems shipped in a protective tube. Rt e
@ national association for
ARRL :vareur ravio

PO Box 418, Locust Grove, VA 22508

(340) 785-2669; Fax: (540) 786-0658 *
- : r No. 8977 —Only $15 et )
Email: support@dx4win.com ARRL Order No. 89 Only $ a:lDr E\jilvr\j\fvf'&%n:d;c”sr;%s;m you
. . . ‘ 1 i ONLINE ; 3l
Free version 6.0 demo and secure online shipping: $5 US (UPS)/$7 International i

Ef TOLL-FREE BB8/277-5288 (US)
ordering at www.dxdwin.com Q6T MR003




House!

PW-1 The power you need...to suc-
ceed! The PW-1 covers all HF bands, plus the 50MHz
band, with clean, low distortion 1kW output (guaran-
teed amateur bands only). Full duty cyde and full
break-in operation are possible. Internal circuitry
allows the ALC to be adjusted over o wide range, mok-
ing the PW-1 compatable with almost any HE 6M or
HF/6M rig. The unit also features built-in auto anten-
na funer and auto AC input voltage selector. 13.78"w x
10.59'h x 16.69°d, 55 Ibs, 20z ......... $4699.99

IC-V8 Quality, simplicity, anywhere. (right) This 144MHz FM trans-
ceiver’s front panel and chassis are constructed of tough polycarbonate and die-cast
aluminum for durability. The 5.5W V8 offers a 16-button keypad and 100 alphanu-
meric memories. CTCSS, DTCS and DTMF encoder are standard. 2.13"w x 5.19"h x

AMATEUR ELECTRONIC SUPPLY

1.38%d, 12.3 0z .. e . $129.95

IC-T7H Powerful output and cmple uudlo. [Ieﬁ) A 6W amp circuit 5710 W. Good Hope Rd.
provides superior transmit on VHF and UHF with 13.5V DC. In addition, o full 500mW Milwaukee, WI 53223
of AF is output from the speaker — easy to copy in noisy environments. Separate CTCSS 1-800-558-0411

tone encoder and encoder/decoder are standord. Single push action makes it simple.
This 2M/440MHz meets MIL SPEC. 2.25"w x 4.34"h x 1.06"d, 10 0z..... $189.95

IC-208H High power duvalbander, wideband
receiver. This 2M/70cm mohile provides a stable 55/50 Watts for
long distance communications, plus reduced power for local. The 208H
covers 118-173, 230-549 and 810-999MHz (cell blocked) receive os &
standard. With improved DMS, detachable front panel, 500 alphanu- g8
meric memories and user friendly design, mobile communications just
gof better. 5.56"w x 1.56%h x 7.31"d, 265 lbs............ $329.99 -

IC-2100H-25N Durable 2M rig with superior RX
IMD, performance. The 2100H25N offers 50W on transmit,
extending ifs range. It also features CTCSS fone enc/decode, tone scan
and 100 alphanumeric memories. If can be remote controlled using the
backlit mic. 5.5'w x 1.56"h x 7.09'd, 2|bs, 10 0z ......... $179.95

1C-2720H Twice the versatility, twice the fun! The
2M/440MHz, 50/35W 2720H offers simultaneous receive capability,
independent band controls, and DMS with 212 memories. It features
CTCSS/DTCS, wide rx, weather alert, remote control mic, and remote
control head. 5.5"w x 1.56'h x 7.38"d, 3 Ibs (main)........ $379.95

IC-746PRO 32-bit DSP takes you even higher. Al-
mode operation, 100W of power, 102 alphanumeric memories, and o
multi-function LCD are impressive features of the HF/50/144MHz
T46PRO. Iis floating point DSP and 24-bit AD/DA converter make it a
must-have. The 746PRO also offers o memory keyer, buili-in antenna
tuner, digital noise reduction and much more. 11.3"w x 4.7"h x 12.5'd,
19 Ibs, 13 oz............... NOW! FREE PS-125 included © $1399.95

621 Commonwealth Ave.
Orlando, FL 32803
1-800-327-1917

28940 Euclid Ave.
(leveland, OH 44092
1-800-321-3594

4640 South Polaris Ave.
Las Vegos, NV 89103
1-800-634-6227

Store Hours
Mon—Fri ® 9am to 5:30pm
Saturday  9am to 3pm

1-800-558-0411

www.aesham.com

Prices subject 1o change without nofice.
© w/Instant Coupon, coupons expire 9/30/03




ARRL Marketplace!

These publications have been added to the ARRL Library...

so you can add them to yours!

2003 Shortwave Frequency
Guide

Schedules of clandestine, domestic,
and international broadcast stations
worldwide! Quickly find frequencies
and a superb alphabstical list of
stations. Includes another 10,078
entries for ulility stations (Red
Cross, United Nations and more).

ARRL Order No, 8663 —§39.95

Transmission Line
Transformers
4th Edition

Tremendous coverage of
the subject of broadband
transmission line
transformers. Guanella
and Ruthroff as well as
hundreds of real
transformers.

ARRL Order No, TLT4—$39

- The Mobile DXer

A practical guide to successful
mobile DXing. Learn how to
select and install mobile gear
and pick antennas. Understand
propagation, mobile DX
operating tips, and making the
most of portable operating.
ARRL Order No. TMDX—$12.95

Electronic Applications

of the Smith Chart

How the chart is used for designing
lumped element (inductors and
capacitors) and transmission line
circuits (coaxial, waveguide, stripline
or microstrip lines). Includes tutorial
material on transmission line theory
and behavior, circuit representation
on the chart, matching networks,
network fransformations and
broadband matching.

ARRL Order No. 7261—859

Practical Radio Frequency
Test & Measurement

Learn the basics of
performing tests and
measurements used in
radio-frequency systems
installation, proof of
performance, maintenance,
and troubleshooting. Provides
immediate applications, test
set-ups, procedures, and
interpretation of results.

ARRL Order No. 7954 —§39.99

Reflections Il

—Transmission Lines and
Antennas

by M. Walter Maxwell, W2DU.
An in-depth treatment of
transmission lines, standing
waves, antenna matching,
reflected power and antenna
tuners. Second edition.

ARRL Order No. REF2—$19.95

2003 Super Frequency List
on CD-ROM

Includes all shortwave broadcast
stations worldwide, plus all utility
statlons from 0 to 30 MHz, Nearly
40,000 entries! Find the latest
schedules of clandestine, domestic
and international broadcasting
services compiled by lop experts
in this field.

ARRL Order No. 8841—524.95

NEW!

AC Power Interference
Handbook

New insights into the causes,
effects, locating and correction
of power-line and electrical
interference. Easy to read, and
practical for hams and EMI
investigators. 2nd edition,
revised,

ARRL Order No. 9055—529.95

INDEPENDENT
ENERGY GUIDIE Independent Energy Guide
—Electrical Power for Home,

Boat & RV

Covaers fixed, portable, and
mobile energy systems; DC
charging sources and AC
power systems, solar, wind
and water power, battery
chargers, inverters, and more,

ARAL Order No. 8601—$19.95

ELECITRICAL POWER
tor HOMLE, BOAT & R\

winSMITH 2.0

An easy-to-use, flexible
computerized Smith Chart.
Accelerate your RF and
microwave designs! Unlock a
greater understanding of
transmission lines and simple
matching problems. 3.5-inch
installation diskette. Requires
Microsoft Windows.

ARRL Order No, 7946 — 580

LRG3 E  Transmitter Hunting
HUNTING — Radio Direction Finding
RADIO DIRECTION 5|mpnﬂed

FINDING SIMPLIFIED
= = Covers equipment and
techniques for HF and VHF
radio direction finding. Locate
jammers and other sources of
malicious interference, engage
in sport hunting. even help
search-and-rescue groups!

ARAL Order No. 2701—$24.95

Wireless Networks:

The Definitive Guide

Creating and administering
wireless networks. Offers a full
spectrum view of 802.11%, from
the minute details of the
specification, to deployment,
monitoring. and troubleshooting.

ARRL Order No. 8884—$44.95

Passport to World Band Radio
2003 edition

Use this popular shortwave guide
lo zero in on news, sports and
entertainment from the world
over. Includes a channel-by-
channel guide to World Band
Schedules.

ARRL Order No. 8833—§19.95

RF Components and Circuits
A comprehensive introduction
to understanding, designing
and building RF circuits,
including fault-finding and use
of test equipment.

ARRL Order No. 8759— $37.99

Understanding, Building,
and Using Baluns and Ununs
Theory and practical designs
for the experimenter. Includes
new balun and unun designs
not included in the previous
edition, and crystal clear
explanations of how and why
they work,

ARRL Order No. 8982— $19.95

« Build Your Own Test Equipment #8604 ................ $31.95
* Communications Receivers #CR3E ............... §74.95
» DXpeditioning—Behind the Scenes #DXBS .......... $28
« DX World Guide #7199 ..o $25
+The Electronics of Radio #ERAD ..., $44.95

+ Filter Design by Transmission Zeros (CD-ROM) #8782 ... $99

+HF Radio Systems & Circuits #7253 .. .. $75.00
+Hiram Percy Maxim #7016 ... . $19.95
* International Microwave Handbook #8739 ......... $39.95
+ Power Supply Cookbook #8599 ..........ccniinnns $39.99
*Q from A to Z (CD-ROM) #8773 ..ccovvevnrrmmrinrrmscriencnes. 979
» Radio-Electronic Transmision Fundamentals #RETF .... §75
* Radio Receiver Design #RACD ... 889
» Radio Receiver Projects You Can Build #8620 ..... §24.95
*The NEW Shortwave Propagation

Handbook #7636 ...... cevrerermmnsssesnenenees. 919,98

*Wind Power for Home and Business #8867 .... $35
*Yellowstone Farewell #8944 ... §18
+ 33 Simple Weekend Projects #7628 ... $15.95

Order Toll-Free
1-888-277-5289
www.arrl.org/shop

Shipping: US orders add $5 for one item, plus $1 for each additional
item ($10 max.), US orders shipped via UPS. International orders add
$2.00 to US rate ($12.00 max.). Orders are shipped via surface mail.
Other shipping options are available. Please call or write for information.
Sales Tax is required for shipments to CT (including S/H), VA 4.5%
(excluding 5/H), CA (add applicable tax, excluding 5/H) and Canada
(excluding SH),

225 Main Street » Newington, CT 06111-1494 USA
tel: 860-594-0355 fax: 860-594-0303 e-mail: pubsales@arrl.org www.arrl.org/

The national association for

AMATEUR RADIO
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15-2000 Distinctive by
design, packed for
performance. The all-
mode, HE 2M, 6M, 70cm 2000 is
serious ahout DSP. Its advanced digi-
tal technology converts analog waveforms into digital data, enabling such digital processing as IF filtering, slape
tune, auto notch and AGC. 10.63"w x 3.75'h x 12.5"d. FREE Heil mic thru 8/31/03, USA enly .. $1699.95

TH-G71A Sharp Distinction: The brighter side of handy
communications. (right) This FM dualbander (144/440MHz) boosts on illu-
minated keypod and LCD, high-performance antenna, and a stylish yet ergonomic
design. The SW G71A offers convenience with memory name, menu mode, PC com-
pafibility and 200 memories. 2.31"w x 4.44°h x 1.44"d, 11.6 oz......... $229.95
TH-F6A Unique features the competition is still scratching
their heads over. The FM 144/220/440MHz F6A offers dual-channel RX
capability, 16-key pad, multi-scroll key, W, and no fewer than 435 memories. Other
attractive features indude built-in ferrite bar antenna for AM, backlit LCD, lithium-ion
battery, and a MIL-STD design. 2.3"w x 3.44"h x 1.18"d, 8.8 oz.......... $329.95
TM-261A Fully equiped, supremely user-friendly BT
2M mobile. The 261A puts out an impressive 50 Watts with mid- and S
low-power setfings. For quick access, essential data can be stored in 62
“memory name function” memory channels. Other features include DTSS
selective calling, multi-scan capability, and a cose built to MIL-STD. 5.5"w
x6.56h x 1.56'd, 2.2 lbs ................... .. $149.99
TM-G707A The essence of ease. From the extro-large
panel to Kenwood's Ensy Operafion mode, the 67074 is extraordinarily
user-friendly. In addition to its regular profile, it can store four others for
instant recall. This 50W/35W, FM dualband (144/440MHz) offers 180
multi-funciion memories with name function fo identify each. 5.5'w x
[T E PR X L ——— ) | .1 X L
TM-V7A Cool Blue: The look of mobile communi-
cation. The V7A 144/440MHz FM transceiver marks a departure in
ergonomic design with its easy-to-operate control panel and reversible
LCD. The “5-in-1" programmable memory, 50/35W, DTSS and pager
functions, ond dual receive on one band make it o pace-setter. 5.5'w x

1,560 % 7.48°0, 2,65 105...ovvreeeeererrereeeeer e $399.95

15-570D(G) Affordable DSP without compromise. &= e
High-end technology doesn't mean o high-end budget. With 16-bit DSP, il = 2¢ [420000=
digital filtering, heavy-duty transmitter design, and central freq. control, | EERCRNE
the 570D(6) provides 160-10M. 10.63"w x 3.75%h x 117, 15 Ibs. FREE [FeEReuc S,

Heil mic thru 8/31/03, USA only ............... After “Rebate! $989.95

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, W1 53223
1-800-558-0411

621 Commonwealth Ave.
Orlando, FL 32803
1-800-327-1917

28940 Euclid Ave.
(leveland, OH 44092
1-800-321-3594

4640 South Polaris Ave.
Los Vegas, NV 89103
1-800-634-6227

Store Hours
Mon—Fri ® 9am fo 5:30pm
Suturday ® 9am to 3pm

1-800-558-0411

www.aesham.com

“Rebate good thru 8/31/03, USA only
Prices subject to change without nofice.



antenna? For years, m

with their own counterpoise systems hai
been the answer for operators in need

a single omnidirectional antenna capable
of working all of the desired bands within
a small footprint. They were compact, easy
to install and didn't require radials making
them the perfect choice in many instances.

What happened?? The tuner is what
happened. Thanks to the tuner, Hams are
now capable of running more mismatched
power from their solid state rigs to their
antennas than ever before. Although the
tuner has obvious merits, combining eight
HF bands into thirty odd feet of antenna
does not come without some concessions
to the laws of physics. Clearly, the ability
to tune across the bands combined with an
amplifier adds new elements to the

ON4UN's

Low-Band
DXing

Antennas, Equipment
and Techniques for
DXcitement on 160, 80
and 40 Meters

ARRL Order No. 7040
Order Your Copy—$28*
*shipping: $6 US/$8.00 International

ON4UN's ™

traditional multiband vertical equation. l ﬂ
The R8 is the obvious answer. The R8 will n‘n'-na“
allow you to safely run a 3.0:1 VSWR

mismatch at 1500 watts CW without

damaging its sophisticated components®.

The antenna is also quite broadbanded and

is less likely to be as sensitive to its

surroundings. Equally important, the

antenna only has two traps that have been

designed to virtually eliminate damage due

to moisture induced arcing.

Y ) Throu Maand

end result will be

IIIﬂlII!

2:1 Bandwidth (kkz)

4OM 150
30M =560
20M 350
17M = 100
I5M =450
12M =100
1OM = 1500
6M = 1500

The B8 = operating cnnﬂdnmnmﬁllmaﬁil.

SERRICR/T ]

BIG (nearly 600 pages!),
this third edition covers all the
practical information you need
to operate a highly successful

station on the low bands!

Admired contester and DXer John
Devoldere, ON4UN, has spent more than
1000 hours preparing this thoroughly
revised and updated book. Follow John
and his odyssey on the contesting and
DX scene! Inside, you'll find:

* operating guidelines for contesters,
DX chasers and DXpeditioners,

® 350 new figures, photos and tables,

iy £ | i BEES1 TTE ® many new receiving antenna designs,
‘hether you are interested in PSK-31. MT63, 4 x
PRI 1% a7 oo | | el on oot perorming e
— ; other modes, this is the interfac you have been any other type of low-band antenna,
. f waiting for! The SignaLink™ is fully
TR and comes complete with a rz and much, much more!
and software.

* Check VSWR graphs for actual 2.0:1 VSWR bandwidth,

SignaLink Model SL-1+

The All Ne
defines a new standard in sound card interfaces.

ignaLink™ SL-1+ from Tigertronics

“Digital” - At Its Very Best!
()l'll)= $69.95 + Shipping

Model SL-1 still just $49.95

American Radio Relay League

225 Main Street, Newington, CT 06111
email: pubsales@arrl.org
http://www.arrl.org/
1-888-277-5289 » fax 860-594-0303

Your Exclusive Distributor
For Tigertronics Amateur
Radio Products

www.tigertronics.com 800-822-9722 541-862-2640
CJ Products 198 West Woodside Street  Unit “B”  Grants Pass, Oregon 97527
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Speaks Up!

MD-200A8X Breakthrough in transmitted audio quality. The
200A8X employs a studio-quality Dynamic element, optimized for HI-FI SSB operation,
allowing faithful reproduction of the operator's vaice during operation. With extremely
wide dynamic range, this mic permits distortion-free audio transmission no matter how
closely to the mic you are speaking. The 200A8X, housed in a vibration-resistant casing,
features Variable Side Pressure Control technique increasing “articulation,” imporiant in
successful DX and contest operation. I offers ease of use through its ergonomic design
and a provision for user-supplied addtional mic element......................... $379.99

VX-2R Smallest HT duvalband{middle) Thi
dualband (144/440MHz) handheld offers V. UHE sheriway
marine and aircraft bands, or WIRES™ linking. The 2R’s wide hund
receive includes the AM broadeast band, confinuous HF short-
wave, VHF/UHF up fo 729MHz, plus 800-960MHz (cell blocked).
It also includes over one thousand memories (20 groups),
(TCSS/DCS encode/decode and auto repeater shiff. 1.9"w x 3.2
LUK OO $189.99
FT-50RD/41B Commercial-grade, military
spec. (right) It's rugged and simple fo operate. Boasfing 5W,
the 50RD covers 144 and 430MHz while also offering the
“widest” band receive allowable. Perfect for outdoor aclivities.
Built with 112 memories, DCS/CTCSS encode, and ARTS. 2.2°w x
ELA PR R A———— ) 1. 1. K]
VX-5R/VX-5RS Toughest HTs setting water

resistance standards. (left) Boasting SW (4.5W on 430MHz), the 5R/5RS cover 50/144/430MHz while offering
shortwave fo microwave reception. Perfect for outdoor activities, they feature an optional barometric pressure unit. The black
or silver units are built with alphanumeric memories and CTCSS/DCS. 2.3'w x 3.4'h x 1.1°d, 8.9 0z............. $319.95

FT-2800M Cool and quiet 65W operation. The
most rugged 2M transceiver ever provides 65/25/10/5W with an
extensive 221 memories, alphanumerics and CTCSS/DCS. The 2800M
also features NOAA with weather alert, WIRES™ access,
SmartSearch”, and excellent receive. With a bullet-proof front end
and direct keypad eniry, it's o dream come frue. 6.3'w x 2'h x 7.3'd,
4 |bs $159.95

FT-100D A compact full-featured HF /VHF/ UHF
transceiver. With coverage from HF to UHF, built-in DSP, and
100W HF/50MHz output (50W on 2M, 20W on 430), the 100D
keeps you in fouch with the world, at home or away. It also features
o 500Hz crystal filter, high-stability oscillator, CTCSS, and high-quali-
ty speaker. 6.3'w x 2.1'h x 8'd, 6.6 Ibs .........Closeout $949.95
FT-1000MP MK V Improving the 1000 series
Elite-Class. Building on the success of the 1000 series, the Mark
V offers five new developments. This HF all-mode adds 200W of out-
put power and features Closs-A PA operation, interlocked digital
bondwidih tracking system, a varioble RF front-end filter, and & - Gy

enhanced ergonomics. 16" X 5.3"h X 13.77d, 31105 oo $2999.95

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, W1 53223
1-800-558-0411

621 Commonwealth Ave.
Orlondo, FL 32803
1-800-327-1917

28940 Euclid Ave.
Cleveland, OH 44092
1-800-321-3594

4640 South Polaris Ave.
Las Vegas, NV 89103
1-800-634-6227

Store Hours
Mon—Fri  9am to 5:30pm
Saturday ® 9am fo 3pm

1-800-558-0411

www.aesham.com

Prices subject to change without nofice.



N3FJP’s Logging Software

General Logging & Contest Specific Programs

= Easy « Efficient » Enjoyable to use!
* Free to try & just $5 & $10 to register!

* Many great features
Please visit my website:
OPERATE THI
ENTIRE
|| BAND _
4 ON ‘ ’ X
1M I BR O P L E
s The Vibroplex Co. Inc.
7M™ 11 Midtown Park E. Mobile, AL 36606
I | 800-840-8873
( ; P TES R CAD | PRI B Morse code keys, parts,
«\.»i'cln::mz m g Fm accessories, logo items
wv [ || NOTRAPS ¢ NO TUNING www.vibroplex.com

THE QSL MAN®

Since 1979, Quality, Service and Value!
FREE Samples

w Us for a | (772) 5-” 9922 1 Wayne %aggg}l(l;swtllm’v

mmmir | Free Catalo, | [ Visit Us At | Monetta, SC 29105-0073
ANTENNA PRODUCTS, INC. 8| gapantenna.com Phone or FAX (803) 685-7117

THEALL l’l'RPOSF ANTENNA

URL: hitp://www.gslman.com

99 NORTH WILLOW ST, . FELLSMERE, FL 32948
Email:wdmpy @ gslman.com

Hartford, Connecticut is your digital

destination September 19-21 at the

Marriott Hartford Windsor Hotel, just
s 2 . - minutes from Bradley International
- = et Airport. . -

Treat yourself to... R Call Tlicson Amateur
yo - . - Packet Radio (TAPR)

3 eyl

.?&;ﬁmmmﬂ;ﬁ; Spds at 972-671-8277 to register,
pacgg,gssE aog.ﬁ and much more. . .or sign up on the Web at
< Introduct mSion{mPSKB1,WSJT. Kl 2 www.tapr.org/dcc..

A Satt "‘ay nlght banquet with noted
technn!ogy author and editor Alex
Mendelsohn, Al2Q, as guest speaker.

4 = A Sunday seminar on software-defined
radio conducted by Matt Ettus, N2MJI.
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AMATEUR CENTER

Technical & Info 605-886-7314 Fax 605-886-3444

WE WANT TO0 BE “YOUR” RADIO DEALER 710 10th Street SW, Watertown, SD 57201
Check us out on the web (updated daily!)

1-800-927-4261
or e-mail us at hamsales@burghardt-amateur.com

It's SUMMER SPECIALS time at Burghardt Amateur Center!
Buy these ‘SUPER PRICED’ HF Transceivers and receive MORE!!!
Not only Great Radios but Great Service... only at Burghardt!

SUMMER SAVINGS!
lcom IC-746PRO

Plus Free PS-125

ol - ==
i S 4
T T b

=

Icom IC-756PROII

SUMMER SPECIAL!

Plus Heil Goldline-$125 lcom IC-706MKIIG
and Free PS-125 I Spé |

Plus Free RMK-706

Serving Amateur Radio Operators Since 1937




RSGB PRODUCTS

Imported by ARRL— from the Radio Society of Great Britain

.

£ The Low Frequency
Experimenter’'s Handbook

Invaluable reference and
technigues for transmitting

£11 Radio Communication
Handbook
One of the most comprehensive

guides to the theory and practice of
Amateur Radio communication. Find

L1 The Antenna File

The best work from the last
ten years of RSGB's RadCom
magazine. 50 HF antennas, 14
VHF/UHF/SHF, 3 on receiving,

Antennas

ARRL

the latest technical innovations and

| techniques, from LF (including

a new chapter for LowFERS!) to the
GHz bands. For professionals and
students alike. 820 pages.

ARRL Order No. 5234 —853

L.} Practical Wire Antennas

The practical aspects of HF

wire antennas: how the various
types work, and how to buy or build
one that's right for you. Marconis,
Windoms, loops, dipoles and even
underground antennas! The final
chapter covers matching systems.
100 pages.

Order No, R878 — 8§17

{21 VHF/UHF Handbook

The theory and practice of VHF/
UHF operating and transmission
lines. Background on antennas,
EMC, propagation, receivers and
transmitters, and construction
details for many projects. Plus,
specialized modes such as data
and TV. 317 pages.

ARRL Order No. 6559—835

Ll Backyard Antennas
With a variety of simple techniques,
you can build high performance

antennas. Create compact multi-band

anlennas, end-fed and center-fed
antennas, rotary beams, loops,
tuning units, VHF/UHF antennas,
and more! 208 pages.

ARRL Order No. RBYA—$32

[} Your Guide to Propagation

This handy, easy-to-read guide takes

the mystery out of radio wave
propagation. It will benefit anyone

who wants to understand how to get

better results from their station.
ARRL Order No. 7296 —$17

L] HF Antenna Collection
Articles from RSGB's RadCom

magazine. Single- and multi-element

horizontal and vertical antennas,

very small transmitting and receiving
antennas, feeders, tuners and more.

240 pages.
ARRL Order No. 3770—834.95

The national association for

AMATEUR RADIO

6 articles on masts and supports,
9 on tuning and measuring, 4 on
antenna construction, 5 on design
and theory. Beams, wire antennas,

and receiving between 50
and 500 kHz. 112 pages.

ARRL Order No. RLFS—$32

verticals, loops, mobile whips
and more. 288 pages.

ARRL Order No. 8558—$34.95

L1 Antenna Toolkit 2

The complete solution for
understanding and designing
antennas. Book includes a
powerful suite of antenna design
software (CD-ROM requires
Windows), Select antenna

type and frequency for quick
calculations. 256 pages.

ARRL Order No. 8547—§43.95

{11 HF Antennas
for All Locations

Design and construction details
for hundreds of antennas,

Don't let a lack of real estate
keep you off the air! 322 pages.

ARRL Order No. 4300—§34.95

L.} The Antenna
Experimenter’s Guide

Build and use simple RF
equipment to measure
antenna impedance,
resonance and performance.
General antenna construction
methods, how to test theories,
and using a computer to
model antennas. 158 pages.

ARRL Order No. 6087— $30

! Guide to EMC #7350 $34
| |OTA Directory—11th Edition #8745 $16
NEW! Microwave Projects #3022 526
.1 NEW! QRP Baslcs #9031 $26
| Radio & Electronics Cookbook #RREC $28

NEW! RSGB Prefix Guide
—6th Edition #9046 $16

{..] Technical Compendium #RTCP $30

| Technical Topics Scrapbook
1985-1989 edition #RT85 §18
1990-1994 edition #7423 $25
1995-1999 edition #RT95 $25

225 Main Street » Newington, CT 06111-1494 USA

including some unusual designs.

L.] Practical Projects

Packed with 50 simple “weekend

projects.” A wide variety of radio

h - and electronic ideas are covered,
| including an 80-m transceiver,

i antennas, ATUs and simple

keyers.

ARRL Order No. 8971—$24.95

e
PRACTICAL

“PAOJECTS ook~

L. The VHF/UHF DX Book
Assemble a VHF/UHF station,

and learn about VHF/UHF
propagation, operating techniques,
transmitters, power amplifiers and
EMC. Includes designs for VHF
and UHF transverters, power
supplies, test equipment and

much more. 448 pages.

Order No. 5668 —835

VI IF
BOOK

L] Antenna Topics

A goldmine of information and
ideas! This book follows the
writings of Pat Hawker, G3VA
and his “Technical Topics”
column, published in Radcom.
Forty years of antenna design.

ARRL Order No. 8963—$34.95

il Low Power

Scrapbook

Build it yourself! Low power
transmitters, simple receivers,
accessories, circuit and
construction hints and antennas.
Projects from the G-QRP Club’s
magazine Sprat. 320 pages.

ARRL Order No. LPSB— $19.95

Order Toll-Free
1-888-277-5289
www.arrl.org/shop

Shipping: US orders add $5 for one item, plus $1 for each
additional ilem ($10 max.). International orders add $2.00 to
US rate ($12.00 max.). US orders shipped via UPS

tel: 860-594-0355 fax: 860-594-0303
e-mail: pubsales@arrl.org
www.arrl.org/
QST 8/2003



R&L Electronics

1315 Maple Ave HAMilton, Oh 45011

http://randl.com email sales@randl.com (800)22 1 '773 5

Local/Tech 513-868-6399
Fax 513-868-6574

c @ AR P O AR A T I O N

2 meter base antenna
Cushcraft ARX2B

Frequency, MHz 135-160, SWR 1.2:1 Typical, Height 14 fi,
Mast Size Range 1.0-1.25 in., Wind Load 0.5 ft’, Weight 6 Ibs. r
Special price good through 9/15/2003 or until stock is depleted

$49.95

46270138

ARX2B
Other Popular Cushcraft Antennas
124\WB 144-148 4 Element Beam .........c..ooooceiviieereneuseicnnens 66.95 AS03S 6m 3 Element Beam .......coeeeeeeeeeeeeeeeeeeereeresseniins 94.95
13B2 144-148 13 Element Beam .......c...cvonriivssonrirnsennnnn: 139.95 AS0S5S 6m 5 Element Beam ........c.eeeeceeeeeeeeeeeeeeevenissiens 158.95
20B2 144-148 26 Element Beam ...........c.coooueivvornisscueernacens 357.95 A62T7013S 6m/2m/70cm 3/5/5 Element Beam................... 189.95
A 148108 2m 10 Element Beam........cocvveeeerceecsrecereenerennnn 32,95 AR27T0 2m/70cm Verticdl...............ccouiieeceoseeveceienessenins 79.95
A27068 2m/70cm 6 Element Beam .........oeeecerceeerennnn...08.95 AR2TOB 2mm/700m Vertical.....oeeeeeecerereeercercrnrsinsinenees 34,95
A270108 2m/70cm 10 Element Beam ... 89.95 ARXAS0B 70010 VErtical ........ooeeesievreeceesesinnsrsnessienecenns 39,95
A3S 10, 15, 20m 3 Element Beam...............oocovivvieinee. 419,95 MASB 10, 12, 15. 17, 20m 5 Element Beam.....................319.95
AdS 10, 15, 20m 4 Element Beam............oerieieisinins 497.95 MASY 10, 12, 15, 17, 20m Vertical ... 209.95
Ad4968S 70cm 6 Element Beam ............cerinisinesseiinns 49.95 MASVOM 6 meter add on for MASV .....oceuiceccconccanne. 29.95
Ad4911S 70cm 11 Element Beam .......oeeooeovecereersireseainns 70.95 R8 6, 10, 12, 15, 17, 20. 30, 40m Vertical ......coceveveeerencen. 449,95

YAESU

Choice of the World's top DX’ers*™

S =

VXAT700
Air Band Operation, VOR
Navigation and Amateur Radio

Communications, All In One!

Yes, this radio will transmit AM in the air band

and FM in the 2m band!

5 watts of TX power, FM radio broadcast band receive LSX_-
108Mhz), I1)90 memory channels, Submersible, Back-lit
keypad and display w/dimmer, One touch emergency
frequency (121.5 Mhz band), RX battery saver. CTCSS and

——
BTBE s 829195

... 64.95
....89.95

DSP2 DSP Unit..........
TCXQY TCXO Unit.................
YF122C Collins 500hz CW filter.....

YF122CN Collins 300hz CW filter... 166.95 , !

d YFI228 l(.t.,,,;:”_:";_ jkhz'SSH ﬂ;’;: ”f’ “ls60s  DCS operation (amateur band only), NOAA weather channel

L YSK857 Separation Kit oo srrere 51.95 receive, NOAA weather alert
L2, 4J 1] | ———— .Call

ATT7820 BNC to SMA Adapter......
CD15A Deskiop Rapid Charger .......

CMP460A Waterproof Speaker/Mic

CSCB8 Soft Case......coveciiveccniiinians 14.95

CTI1 Microphone Adapter...............coovunee. 9.95

EDCSB DC Cable w/Cigarette Plug 23.95

EDC6.DC Cable...caiuummaamsssssnisons .. 1.95

FBA23 AA Cell Battery Case ... 2295 "

FNBSOLI Lithium hm-Bum.’r}' .58.95 FT8900R........ccosrsereurunene. Call
MHS57A4B Speaker Mic .... 2795 MEK2 Mic Extension Kif...........ccceeeeeee.... 384
SU1 Barometric ... .32.95 MLS100 High Power External Speaker .....
VC27 Earpiece Microphone ..............ccv...... 27.95 MMB60 Quick Release Mobile Mount.......

YSK8900 Separation Kit .............coooccrvnnen.. 62.95

Yaesu Closeout Items
CSC62 Soft Case for 11/4]1 w/FNB3I ..........4.95
CT30 Mic “Y" Connector for 10/40/50........7.95
FBA1T AA Holder 23/411/470 ...couicnenacs 17.95
FNB31 4.8v 600mah battery for 11/41/51..27.95
FNB38 9.6v 600mah battery for [1/41/51..29.95
MH36A6J Replacement Mic FT3000M ..... 39.95
RH1 Rubber Protector for 10/50.................. 4.95
XFU17CN 300hz CW filter for FT100........ 69.95

Prices are subject to change without notice.
Not responsible for typographical errors.
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ICOM KENWOOD ™S YAESU

IC-766PROIl HF/6M Transceiver TS-2000 HF/VHF/UHF Transceiver MAR-V FT-1000MP/Field HF Trancelvers

TS-B2000 computer/remote head (optl.) version

TS-2000X HF/VHF/UHF & 1.2 GHz Transceiver 1
 VX-150

Ic-v8 2MI5W

2M 5W TH-D7AG VX-2R
IC-T7H 2M/70CM w/TNC . 2M/70CM

2M/70CM TH-F6A VX-5R
1C-T90A 2M/1.25M/70CM 2M/6M/70CM

“WOMICH TH-G71A VX-7R
IC-32A 2M/70CM 2M/GM/TOCM

2M/70CM V/U, VIV, UU w300 mW

on 222 MHz

N’S ELEcTRONICS HAMCITY.COM

5563 Sepulveda Blvd SAVE P
Culver City, CA 90230 MORE HERE

@ ’
’ tel 310-390-8003 » fax 310-390-4393
o www.hamcity.com
www.juns.com ¢ radioinfo@juns.com

800-882-1343 -
JUn's EIOctronics  mon-Fri 10 AM - 6 PM » Sat 10 AM - 4 PM hllll:“].cllll *Prices subject to change without notice.

AIO

1010 Jorie Blvd. %332

Qak Brook, Il 60523 ' E\’ER\’ ISSI'_J EO !:
1-800-985-8463 :j;;: on microfiche!

wwiw.atomictime.com U
The entire run of ESilk- from

December, 1915 thru last year is
available. Over 1,700 fiche!

You can have access to the
treasures of W&k without several
hundred pounds of bulky back
issues. Our 24x fiche offer actual
full page images. The complete and
original issues are filmed, front cover
to back. Nothing omitted. Not a
computer approximation.

N - \
| [ Atomic 13" Weather Clock
[ | WI-3131A $39.95> [
| | This large 13" wall clock is very easy
1o read from across a room. [t features
a digital display with temperature,

humidity, and weather foreasting based | |

on readings from an internal

| barometer. Made by LaCrosse

< Atomic Time Digital Sport
< w113 $28.95
Our digital sport watch is now on sale]
for a limited time only. Fully teatured
— with waterproof design, stopwatch,
J liulmn, countdown timer, manual time

We offer a battery operated hand
held viewer for $150, and a desk
modelfor$297. Libraries have these
readers.

o

Tf Junghans MEGA Steel 1

<016/7067 (gold) $549.00 |
| <016/4064 (silver) $549.00
fl The Junghans MEGA Watch in a gold 8

The collection of microfiche, is
available as an entire set, (no partial
sets) for $399, plus $15 shipping
guS . Annual updates are available
or $10 each plus $3 shipping. Your
satisfaction is guaranteed!

BUCKMASTER (=
6196 Jefferson Highway i
Mineral, Virginia 23117 USA
S 540:894-5777+800:282-5628

Il plated stainless steel case with bright B8

B luminous hands, o sapphire glass

crystal lens, and a fine genuine Jeather i

W wriststrap. Absolute precision. Made [

TR ey e e e =
"Clock Radio Weather Forecaster $159.95
AM/FM radio, wiremote thermometer for outside,
Forecasts weather for next 24 hours & pressure
indicator, backlight, alarm, ac adapicr or baneries.

i in Germany.

1-800-985-8463

www.atomictime.com

=1 =
Tell time by the U5, Atomic Clock -The official LS. time that governs ship movements, radio stations, space flights, and
warplanes, With small radio reccivers hidden inside our timepieces, they automatically syncronize to the U.S. Atomic Clock (which
measures cach seeond of time as 9,192,631,770 vibrations of a ¢cesium 133 atom in a vacuum) und give lime which is accurate o
approx, 1 second every million years. Our timepieces even account automatically for daylight saving time, leap years, and leap
sceonds. $7.95 Shipping & Handling via LIPS, (Rush available at additional cost) Call M-F 9-5 CST for our frec catalog.

Fax540:894-9141
www.buck.com



K2AW'S FAMOUS HI-VOLTAGE MODULES

20,000 IN USE S SAME DAY
IN OVER 50 SHIPPING
COUNTRIES MADE IN USA

HV 14-1  14KV-1A  250A. SURGE §15.00
HV 10-1  10KV-1A  250A. SURGE  12.00
HV 8-1 BKV-1A  250A. SURGE  10.00
HV 6-1 B6KV-1A  150A. SURGE 5.00
PLUS §4.00 SHIPPING — NY RESIDENTS ADD 8% TAX

K2AW'’S “SILICON ALLEY”

175 FRIENDS LANE ~ WESTBURY. NY 11680 516-334-7024

www.towerjack.com
+ TOWER * JACK, the best
> tool you'll ever have for
Ll disassembling and assembling
Rohn towers.
2 Talk line 1-615-758-9233
: Order line 1-800-242-0130

JOWER X SHH

Stackable Aluminum Tubing
|=

US Military surplus
48 in. X 1.785 in. with 0.11 in. wall

Telescopic Fiberglass Poles

e i P L O |
New Heavy Duty Poles, 19 to 40+ ft.
The Mast Company

http://www. T'MastCo.com

K-Y Filter Co. | -
3010 Grinnel PI. ‘
Davis, CA 95616

Telephone (530) 757-6873
Modem/Telephone RFI Filters
K-Y Filters are truly superior!

Please visit us at:

http://www.ky-filters.com/am.htm

114 Essex St., Lodi, NJ 07644

1-800-926-9426
1-201-843-2061

www.advancedspecialties.net
“New Jersey's Amateur Radio Source”

ANTIQUE RADIO CLASSIFIED

Free Sample! o5 { 7@

Anligue Radio's == \y_
Largest Circulation Monthly. ﬁ n
Articles, Ads & Classifieds.

Also: 40's & 50's Radios, Ham Equrp.‘ Early TV.
Books & more. Free 20-word ad each month.
6-Month Trial: $19.95. 1-Yr: $39.49 ($57.95-1st Class).
A.R.C., P.O. Box 802-B22, Carlisle, MA 01741
Phone:(978) 371-0512 VISA/MC Fax:(978) 371-7129

Command Technologies, Inc.

Visit Ham Radio's Big Signal Store
HF thru VHF Power Amplifiers 1TKW and Up

www.commandi.com
Toll Free 800-736-0443

Local 419-459-4689
15719 CR 2.50 - P.O. Box 326
Edon, OH 43518

* New KDSP2
internal DSP
unit for the K2

* New XV Series
transverters for
50, 144, and
222 MHz

« New KRC2 " o

S TaroRasT AT Arreashrc S

Programmable
Band Decoder

Elecraft K2 and K2/100 Transceivers

Our 160-10 m, SSB/CW transceiver kit is available in 10 and 100-watt models, which
share the same chart-topping receiver performance. Add the new KDSP2 option for
versatile notch and bandpass filtering, plus noise reduction. K2 pricing starts at $599.

New Kits! Our XV Series Transverters cover 50, 144 and 222 MHz, with under
1 dB NF, 20-25 watts out, and full input protection. The KRC2 Band Decoder controls
antennas and other gear, even on WARC bands. Both work with nearly any transceiver.

K1 Multi-band QRP CW Transceiver: Ideal for
first-time builders. 2- or 4-band module; internal battery and
internal autornatic antenna tuner oplions. 5 watts+ output.
Low current (55 mA on receive) is perfect for camping and

back-packing trips. Starts at $289.
e
= S0
Rt

%, ELECRAFT P.0.Box 69 Phone: (831) 662-8345
www.elecraft.com Aptos, CA 95001-0069 sales(welecraft.com

KAT100 ATU

GAP| HEAR IT SPEAKER [GAP|

| e ] $159.00 [ ]

)

ship

k

HEAR IT

If you don’t feel the HEAR ﬂ' SPEARER significantly
improves your listening capability & enjoyment
Send it Back!*

*Valid for 30 days after purchase. Does not include shipping. Proof of purchase required.

¢ ARRL Life Member

O

o
oo
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i
I~
N
h
®
®
g
F

~ sensitivity control, an activation sw:tch and a bright LED to’
indicate current draw or noise cancellation activation.
The HEAR IT SPEAKER is supplied with a 6” andio input lead,
a 4" fused power lead and an earphone jack..

Make Yoaur Old Rig Sound New & Yaur New Rig Sound Even Better!

To order or for an over the phone demonstration

Call (772) 571-9922

GAP Antenna Products, Inc. 99 North Willow St. Fellsmere, FL 32948
Visit us at: gapantenna.com

WHY JUST LISTEN WHEN YOU cAN HEAR IT
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TX & RX Audio Control & Processing for Your Shack

Quality
Reliability
Satisfaction

All at the

Switch 4 Audio Sources to 4 Radios ‘
And Much More !

The Ultimate in RX Audio Control

Multi-Rx

Multi-Switcher

NCS-3240 NCS-3230

Switch Rigs, Mics and Modes
with the Push of a Button

Use Your Favorite Mic or Headset
With All Your Rigs

Selects RX Audio
Switches CW Keyer

New Communications Solutions, LLC
Toll Free Tel: (888) 883-5788 _ Email: ncsradio@ncsradio.com
www.ncsradio.com

Connect Up to 6 Radios
You Need Only 2 Speakers
Mix, Mute, Record All Audio

Internal Stereo Amp

Multi-Dog Not Included 2 Audio Modes for Monitoring

ANTENNA MODEL™

3D Patterns - Yagi Optimization
Match Wizard - Clamp Wizard

WAL T e

Ham Radio
is 21st
Century!

Don’t get stuck

in the past.
Explore TODAY’s
Amateur Radio
with ARRL
Publications.

www.arrl.org/shop

2003 Super Frequency List CD-ROM
39,000 entries cover all broadcast and utility
stations on shortwave. 215 screenshots!
ARRL Order No. 8841—0Only $24.95*
*shipping $6 US (UPS)/$8.00 International

Teri Software Coil Wizard - Graphs Order toll-free 1-888-277-5289 (US)
ftw T www.arrl.org/sho|
www_antennamode]_com No Segment lelt tel: B60-594-0355 fax: 550-594-0?11[3esmaii?pubsalea@arrl.org
sales@antennamodel.com Only sasus ARRL The national association rorAHATEgﬁ;foganm

An Important Message for all hams! Please read!
There’s a new serious interference threat to Amateur Radio Spectrum...

Fact: The FCC is considering possible rule changes to aid commercial interests
that want to deliver high-speed Internet service using existing power lines.

: Feeding Broadband over Power Lines (BPL) uses high-frequency RF
from 2 to 80 MHz—a range that includes many popular ham bands.

Europe is already experiencing interference from BPL
and Japan has rejected this technology due to interference potential.

: Comments by FCC Commissioners praise BPL technology
without considering radio amateurs’ legitimate concerns.

: ARRL must educate government officials quickly and effectively.

Fact: To do this, ARRL must conduct tests and take measurements from
across the country to demonstrate our case—an unanticipated expense.

Add your voice and your contribution today to the
2003 Spectrum Defense Fund...even if you've already
contributed this year.

What can

Send your generous contribution to:

ARRL Spectrum Defense for BPL
225 Main Street « Newington CT 06111-1494

Or donate online at:
www.arrl.org/defense




OMMUNICATION

HEADQUARTERS, INC.

MFJ com ~sues

MFJ-269 IC-T90A VX-7RB
SWR Analyzer HF-VHF-UHF 6m+2m+70cm 6m+2m+70em+222

MFJ-969 1C-208H FT-8900R
160-6 meter Deluxe Tuner 2m+70cm 10m+6m+2m+70cm

MFJ-4245MV IC-746PRO FT-897
45 amp deluxe power Supply HF+6m+2m HF+6m+2m+70cm

Customer Satisfaction is #1

3832 Oleander Dr, Wilmington, NC 28403 USA
technical (910) 791-8885 = fax orders (910) 452-3891 « e-mail sales@chq-inc.com

Order Toll Free 1-800-688-0073
www.chq-inc.com/qst

Call or place your online secure order today!



ULTRA LOW NOISE PREAMPLIFIERS FROM SSB ELECTRONIC

PTT/VOX $

. 750/200W
j. 750/200W
j. 650/200W
j. 500/100W

MHz .NF

50 <.8
144 <.8
222 <.9
70cm  <.9
1296 <9 18
2304 1.2 18
144 <4 18 NA
432 <5 18 NA
1296 <4 30 NA
2304 <4 30 NA
The SP-2000 and SP-7000 are NEW Ultra Low Noise mast mounted
GaAsFET Preamplifiers with Helical Filters for the ultimate in weak
signal performance. SSB Electronic's SP Series preamplifers
feature: Low Noise figures, high dynamic range, dual stage design,
adjustable gain, Helical or Bandpass filters, voltage feed via the coax
or a separate line plus the highest RF-Sensed (VOX) and PTT power
ratings available of any preamplifiers on the market today.

SP-33 "NEW" 903 MHz. Mast Mount Preamp NF < 0.9 dB 360.00
MKU13-OTX .5 W 1268 MHz. TX-UPCONVERTER Cc
UTM-1200-DLX 15 W MAST-MOUNT 1268 TX-UPCONVERTER A

UTM-1200-1 1 W 1268 MHz. TX-UPCONVERTER L
GaAsPA20 20 Watt 2304 /2400 MHz. Amplifier L
UEK-3000S 2400MHz. MastMount Mode "S" Converter 0.8db 460.00
LT230S 1296MHz 30W Transverter NF < 0.9 dB 1400.00
AS-3000 2 port Antenna Switch High Power DC - 3.0 GHz 180.00
AS-304 4 Port Antenna Switch High Power DC - 600 MHz. 180.00

TLA1275MC 100 Watt Solid State 1250-1296 MHz. Linear Amplifier Call!

DB6NT 1268MHz. - 47GHz. MICROWAVE EQUIPMENT

MKU13G2 1296 MHz. Transverter NF <0.8dB 1.5W out 405.00
MKU23G2 2304 MHz. Transverter NF <0.8dB 1 W output 499.00
MKU34G2 3456 MHz. Transverter NF <1.0dB 200mW output 580.00
MKU57G2 5760 MHz Transverter NF <1.0dB 200mW output 580.00
MKU10G2 10.368 GHz Transverter NF 1.2typ 200mW output 580.00

MKU24TVs 24GHz. X-verter 465.00 MKU47TVs 47GHz X-verter 855.00

DB6NT TRANSVERTER KITS See QST Review May '01
MKU13G2KIT... 285.00 MKU23G2KIT... 305.00 MKU34G2KIT...380.00
MKU57G2KIT... 380.00 MKU10G2KIT... 380.00

M2 Antennas & Rotors

6M5X/6M7/6M7JHV  219/320/271 | 2M12/2M5WL/2M18XXX175/220/254
2MCP14 / 2MCP22 175/255 | 436CP30/436CP42UG 255/300
432-9WL / 432-13WL 189/254 | 6/2/222/70cm HO Loops............Call!

HF Antennas: Call for Super Prices on the new KT-36XA Tri-bander
OR2800PDC ROTOR 1230.00
WIiNRADIO WR1550E499.00 WR15501499.00  WR3700E Call

Aircom PIus is the new .425(0D) 50 ohm European
coaxial cable that everyone .
is talking about. Due to its —
outstanding electrical

and mechanical specifications and its ultra low loss characteristics
AIRCOM PLUS is extremely suited for VHF, UHF & SHF applications.
AIRCOM PLUS outperforms any cable in its price class.

AIRCOM PLUS DB Loss per 100 feet
Freq. MHz. 10 145 432 1296 2304 3000
Loss per 100ft 27 1.37 2.50 4.63 6.55  7.62
25 Mtrs/82ft. $71.00 50Mtrs/164ft.$134.00  100Mtrs/328ft $252.00
AIRCOM Connectors:  Type-N 9.00 PL259/N-Female /BNC 10.00
BEKO Ultra LINEAR Solid State POWER AMPLIFIERS
BEKO Amplifiers feature: Ultra Linear operation, Oversize Heat Sinks,
VSWR Protection, Switchable Delay Time for SSB & CW/FM, built-in TR
relays, Vox or PTT Control, plus external control of mast-mounted
preamplifiers such as our SP-2000 & SP-7000's. The high power mosfet
series includes power supply. Built for non-stop contest operation!

5000
10.39

HLV-160/10  144MHz. 10 in 160 W Out Linear Amplifier 569.00
HLV-160/25 144MHz. 25in 180 W Out Linear Amplifier 569.00
HLV-120/10  432MHz. 10 in 130 W Out Linear Amplifier 649.00
HLV-600 144MHz. 10 in 600 W Out w/power supply  2,150.00

WIMO / SHF DESIGN High Precision YAGIS

SSB Electronic USA is pleased offer the WIMO / SHF Design Line
of VHF / UHF / SHF Antennas. The SHF series of Yagi antennas
feature: multiple optimized design according to DL6WU, precision
CNC boom drilling, element length tolerances of better than 0.1mm.
SHF DESIGN "ELIMINATOR" SERIES" Gain Figures on our WEB Site

SHF2328 1240 - 1300 MHz. 28 el. on 5.25 foot boom 130.00
SHF2344 1240 - 1300 MHz. 44 el. on 9.85 foot boom 155.00
SHF2367 1240 - 1300 MHz. 67 el. on 16.7 foot boom 199.00
SHF1340 2300 - 2450 MHz. 40 el. on 5.25 foot boom 137.00
SHF1367 2300 - 2450 MHz. 67 el. on 9.85 foot boom 210.00

SSB ELECTRONIC USA

www.ssbusa.com 570-868-5643
NEW Hours: MTWTFSS 9:00AM - 10:00PM

MC/VISA  Prices subject to change without notice. 2 stamps for flyer

124 Cherrywood Dr. Mountaintop, Pa. 18707

For users of
IC-756PROII
IC-746PRO

o
S& 1-MATE

TRANSMIT VOICE & CW messages stored in your
‘PROII while the SPECTRUM SCOPE remains visible!.
Ideal for chasing DX and contesting (IC-746PRO CW only).
Save the finals in your linear amp while tuning with the
Tune button. Sends 30 wpm pulsed tone at 50% duty
cycle for amp tuning. Saves stress on finals & power
supply. Standard 8-pin mic connector and 1/8-inch jack
for Heil Pro-Set.
The BetterRF Co.

44 Crestview Lane
Edgewood NM 87015
The company that brought
you the 706 TUNE Control

$74.95 + $5.00 S/H ($10 Foreign)

800-653-9910
505-286-3333
Fax: 505-281-2820
www.BetterRF.com

138 September 2003 0O5F=

Now a Richardson Electronics Company!

Transmitting & Audio Tubes
Immediate Shipment
from Stock!

3-5002 ACX1500A 6JEEC-MCDIFIED
3-1000Z 4CX15008/8660 6KGE/EL509
3CPXB00A7 4X150A/77034 GKGBAELS19
3CPX1500A7 572B/T160L 7289/3CX100A5
3CX400A7/8874 | 5894 807

3CXa00U7 5894A 811A

3CXB00AT 5894B/8737 813
3CX1500A7/8877 | SAR4-CHINA 833A

4-400A 5CX1500A 836-JAN
4400C 5CX1500B 8072

4-1000A SRAGASRAGBIGY | 8298A/6146B
4CX250B/7203 6146A 8873
ACX250R/7580W | 6146W-JAN 8907
4CX350A/8321 6JB6A and
4CX1000A/8168 | BJEBCHLQE much more!

_émmonm.
ELECTRONICS

o
@ Amperex
Whether you're an
audiophile, amateur radio
hobbyist, or musician,
House of Tubes
has the tube for you.

We know that tubes are the heart
of atransceiver and the soul of an
amplifier. Finding reliable, yet
affordable, tubes is important.
At House of Tubes, we are
dedicated to offering the finest
audio tubes and components.

For convenient searching and
ordering, visit us on-line:
www.house-of-tubes.com

E-mail:
landlord@houseoftubes.com

They’re our foundation.

1) Advertising must pertain to products and
services which are related to Amateur Radio.

2) The Ham-Ad rate for commercial firms
offering products or services for sale is $1.25 per
word. Individuals selling or buying personal equip-
ment: ARRL member 65¢ per word. Non-ARRL
member $1 per word. Bolding is available for
$1.75 aword. You may pay by check payable to the
ARRL and sent to: Ham Ads, ARRL, 225 Main
St., Newington, CT 06111. Or, you may pay by
credit card sending the information by fax to 860-
594-4285 or via e-mail to hamads@arrl.org. The
credit card information we need is: the type of
credit card, the exact name that appears on the
credit card, the credit card number, the expiration
date, and the credit card billing address.

3) Remittance in full must accompany copy
since Ham-Ads are not carried on our books. Each
word, abbreviation, model number, and group of
numbers counts as one word. Entire telephone
numbers count as one word. No charge for postal
Zip code. No cash or contract discounts or agency
commission will be allowed. Tear sheets or proofs
of Ham Ads cannot be supplied. Ads submitted in
writing should be typed or printed clearly on an 8
172" X 11" sheet of paper.

4) Closing date for Ham-Ads is the 15th of the
second month preceding publication date. No can-
cellations or changes will be accepted after this
closing date. Example: Ads received July 16th
through August 15th will appear in October QST.
If the 15th falls on a weekend or holiday, the Ham-
Ad deadline is the previous working day. Please
contact the Advertising Department at 860-594-
0231 or hamads@arrl.org for further information
or to submit your ad.

5) No Ham-Ad may use more than 100 words.
No advertiser may use more than two ads in one
issue. A last name or call must appear in each ad.
Mention of lotteries, prize drawings, games of
chance, etc. is not permitted in QST advertising.

6) New firms or individuals offering products
or services for sale must check with us to deter-
mine if a production sample (which will be re-
turned) should be submitted for examination. Deal-
ers are exempted, unless the product is unknown to
us. Check with us if you are in doubt. You must
stand by and support all claims and specifications
mentioned in your advertising.

The publisher of QST will vouch for the integ-
rity of advertisers who are obviously commercial
in character, and for the grade or character of their
products and services. Individual advertisers are
not subject to scrutiny.

The American Radio Relay League does not
discriminate in its advertising on the basis of race,
color, religion, age, sex, sexual orientation, mari-
tal status, or national origin.

The League reserves the right to decline or
discontinue advertising for any other reason.

QST HAM ADS ON THE WEB
— UPDATED MONTHLY

http://www.arrl.org/ads/ham-ads.html

SELL YOUR RADIO TODAY! Check out
RADIOS ON-LINE on the ARRL web site:
http://www.arrl.org/ads/RadiosOnline/

CLUBS/HAMFESTS/NETS

BUY AND SELL AT:
www.HamRadioAuction.com

COUNTY HUNTERS: Worked All Texas
Award. Beautiful Certificate. Temple
Amateur Radio Club, P.O. Box 616, Temple,
TX 76503 www.tarc.org

FRIEND OF BILL W.?? - Join HAAM net
Saturdays at 12:30 Eastern on 14.290;
Sundays at 09:30 Pacific on 14.340/2. K6LX




MFJ Dummy Load/Wattmeter

1.5 kW Dry Dummy Load has built-in precision, true peak-
reading SWR/Wattmeter switchable to external antenna!

World’s most versatile 1.5 kW
dummy load has a built-in true peak
reading SWR/Wattmeter that you
can switch and use independently!

You’ll find tons of uses!

Tune up your transceiver, linear amplifi-
er or antenna tuner into a safe 50 Ohm
dummy load at full power. Then instantly
switch to your antenna and monitor SWR,
forward and reflected power.

Use for testing/tuning transmitters, trans-
ceivers, amplifiers, antenna tuners, baluns,
transformers, filters, matching networks, coax,
stubs, transmission lines and antennas.

The 50-Ohm dry dummy load works
DC to 60 MHz. SWR is below 1.3:1 at 30

Find Power Line Noise Field

MFI1-267

*149°3

Dummy Load/Wattmeter

WODEL: MFJ-267

Strength Meters

Fast! f
= Shows
Walk MF1-852 radsi;;gzlvq
or drive S9995 antenna
around relative
with this field
handheld strength.

MFJ-802

$3995

Determine radiation

MFJ-762

81 dB Step Attenuator

- .l d t.nuatur in
56995 1 dB steps. 50 Ohms.
Usable to 500 MHz.

MHz. Can handle 100 Watts for ten min-
utes or 1500 Watts for ten seconds. Comes
with power derating curve.

Extra-large three-inch lighted Cross-
Needle meter reads SWR (1:1 to 8:1), for-
ward and reflected power simultaneously.

Reads true peak PEP or average power
on 300/3000 Watts forward and 60/600
Watts reflected power ranges 1.8-54 MHz,

High accuracy comes from a carefully
designed directional coupler, an accurate
active-peak reading circuit and a precision
d’Arsonval meter movement.

RF tight perforated aluminum cabinet.
4'-Wx3'LHx10':D inches. Uses 12 VDC
or 120 VAC with MFJ-1312D, $14.95.

MF] Fr ecﬁwpm y Counters

MEJ-886 FJ-886 covers
$ 95 | MHz to 3 GHz

1 1 9 with 300 MHz
direct count, 0.1 Hz reso-
lution. 4 gate times. 10-
digit high-contrast 3/4
inch LCD display. Lock
display button. Bargraph

power line noise meter to search
out leaky insulators, loose hard-
ware and corroded ground lines
quickly. Track noise source right
down to the pole, transformer or

insulator. Sensitive .3 uV, 135 MHz |

superhet AM receiver has 70 dB
range noise field-strength meter.
Telescopic, direction-finding
dipole is optimized and balun-
isolated to give sharp, clearly
defined null. Plug in headphones

pattern. MFJ-802 has huge 3
inch meter. Telescoping dipole
reduces influence of surrounding
objects and is more
MFJI-801 reliable, repeatable
$1 995 than monopole.
Sensitivity control.
Jack for remote sensor,
MFEI-802R, $24.95.
MFJ-801 has 14 inch
meter, sensitivity control,
20 inch extended telescop-

250 milliwatt maximum input.
BNC connectors. Shielded
stages. Connect between
receiver and antenna and use S-
meter as a precision calibrated
ficld strength meter. Prevent
receiver blocking, cross-modu-
lation. Determine gain/loss,
ideal for fox hunting. Evaluate
linearity. Isolate circuits.
Extend range of sensitive
equipment. Measure input/out-

shows RF field strength. Includes
rechargeable Ni-Cad batteries,

charger, telescopic antenna.
Black anodized aluminum.
2/x2'x1'fs in.  MFI-888

MFJ-886, but
covers 10 Hz-3 GHz.
Measures frequency/
period, has 50/1M
Ohm input, auto hold,

or tape recorder.

ing monopole antenna.

put level differences.

MFI-192

onds up to 100

Remate Sensor

Display
You’re ragchewing with
a G3 in England . . .
“Temperature oulside is a
cool 53 degrees with

severe weather

You’ll get barometric
pressure trends,
forecasting, severe storm
detection with visual and
audible alarms — great for

1 MF ] Wireless Weather Station . . . *59”!

falling barometric pressure
-- looks like a rainstorm
may be coming.
here is 73%.” . . .
noticing it’s 1900 hours GMT.
This informative MFJ
Wireless Weather Station
receives and displays out-
side temperatures from up
to 3 remoles every 30 sec-

You can read inside and
outside F/C degrees, rela-
tive humidity, forecast
icons. pressure trend, hour,
minutes, seconds, day, date
and month simultaneously.

Has upper/lower tem-
perature limit alarms, back-
light. Read time in two
zones -- local and GMT or
other - in 12/24 hour format.

Display (4x7x17) uses 2
AA, remote (2'/:x3'4x17)
uses 2 AAA batteries, not
included. Includes one
remote, extra MFJ-1928
nets. remotes are $19.95 each,

Humidity
while

feet away.

weather

MF J Atomic Wrist Watch
L IMFI-186RC  Receives atomic

$2995 time signal WWVB
and sets your waich
automatically -- always accurate
to milliseconds. Select 12/24 hour
format and pacific, mountain.
central, eastern time zones.
Dlspl.lys hour, minutes, seconds, day and

date. Displays year, month and day in calen- |

dar mode. Alarm, stopwatch functions.
Brilliant blue b‘u_]\hi_hl Water-resistant.

MF] .

25-1300 MHz Discone Antenna

receives 25-1300 MHz.

i1
. | SEQ95 receives 25-13
?ﬁ“v 59 Perfect for scanners.

Transmit 50-1300 MHz.

-~

6/2/1'fsMeters, 70/33/23 CM

ham bands. Excellent for

testing various transmit-

ters on single coax. SO-

"4 230, 50 feet coax, stain-
less steel elements.

i\
)

n-,

MEI-1868 Ultra wide-band antenna

MB

LED backlight,
beeper. 2%/:x4'/ix1'/s in.

MFJ CW Reader/Keyer

MFJ-464

$1 7995

{Keyboard, paddle not

Plug MFI's CW Rcadcr wnh built-in Keyer
into your transceiver’s phone jack and key jack.
Now you're ready to compete with the world’s best
hi-speed CW operators — and they won’t even know
you just passed the code test! Sends and reads 5-99
WPM. Automatic speed tracking. Large 2-line
LCD shows send/receive messages. Use paddle
or computer keyboard. Easy menu operation.
Front panel speed, volume controls. 4 message
memories, type ahead buffer, read again buffer,
adjustable weight/sidetone, speaker. RFI proof.

( Free MFJ Calalo?)

and Nearest Dealer . . . 800-647-1
hitp://www.mfjenterprises.com

Handles 200 Watts. Ideal for * | Year No Matter What™ warranty + 30 day money

back guarantee (less s/h) on orders direct from MF]

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549
FAX:(662)323-6551 8-4:30 CST. Mon.-Fri. Add shipping.

Prices and specifications subject to change. (¢) 2003 MFJ Enterprises, Inc.

. the world leader in ham radio accessories!



C&S Sales

We stock hundreds of electronic products. Visit our web site
to view our complete lines, and to place orders.

www.cs-sales.com

CALL TOLL FREE (Orders Only)

800-292-7711

SE HABLA ESPANOL

CALL, E-MAIL OR WRITE FOR OUR

FREE CATALOG

800-445-3201

Digital Multimeters and
Deluxe Soldering Stations

Basic Tools That
Every Ham Should Own!

Test
Instruments

Advanced Test Equipment for the
Serious Experimenter!

Elenco M1740 — $19.95
11 Functions:

* Freq. to 20MHz
AC/DC Voltage

*Cap. to 20mF
*AC/DC Current
*Diode Test

* Transistor Test e« Free Holster

* Meets UL-1244 safety specs.

Elenco LCM1950 - $59.95
e Large 17 X 3%4" LCD

¢ Freq. to 4 MHz  ¢Inductance to 40H
* Cap. to 400mF e Logic Test

* Resistance to 4,000MQ

* Diode & Transistor Test

* Audible Continuity Test

Elenco SL5 Series
Soldering Stations

4 . &
Electronically controlled, ideal
for professionals, students,

and hobbyists. Available in r: \
kit form or assembled, with or ES
without an iron. &
Features: ) =

¢ Cushion Grip Handle Soldering
Iron (optional) with Grounded Tip for Soldering
Static-Sensitive Devices. Easily Replaceable. Uses
Long-Life, Plated Conical Tip.

¢ Heavy Steel, Non-Slip Base.

* Iron Holder Funnel - Reversible, left or right side.
 Steel Tray for Sponge Pad.

¢ Sponge Pad.

Four versions are available:

Assembled

SL540 With 40W UL Iron $29.95
SL5 Without Iron $24.95
Kits

SL5K40 With 40W UL Iron $29.95
SL5K Without Iron $24.95

These work with any iron! Turn any soldering iron into
a variable iron.

Weller® WES51 Soldering
Station $109

50 watts of controlled
power - designed for
continuous production
soldering.

The new, innovative
WES51 is an ideal
station for continuous production soldering, and its
economical price makes it a good station for
occasional users. The soldering iron is ESD safe and

includes a new heater and sensor system that allows
for relatively quick heat-up and recovery.

Elenco GF8046 oD SR
3MHz Sweep Function 2 L
Generator with built-in | B.or.bevee
60MHz frequency - -
counter

$199.95

This sweep (linear/log) function generator with
counter is an instrument capable of generating sine
square, triangle ramp, plus pulse, minus pulse, TTL,
and CMOS pulse over a frequency range from 0.5Hz
to 3MHz.

GF8025 - without counter Special! $99.95
Elenco F2800 — $99

Handheld Universal Counter

1MHz - 2.8GHz

Features 10 digit display, 16 segment and
RF signal strength bargraph.

Includes antenna, NiCad battery, and
AC adapter.

Resolution to 10Hz.

C2800 Case with Belt Clip $14.95

Elenco RF Generator
~ = Model SG9500 — $239
[]

)‘ 100kHz-250MHz (to 450MHz
. | on harmonics) with counter
(100kHz - 150kHz)

Features internal AM mod. of 1kHz, RF output
100mV to 35MHz. Audio output 1kHz @ 1V RMS.
SG9000 (analog, without counter) $135

Elenco Oscilloscope
Model S1325 30MHz
Special $325

Free Dust Cover and x1, x2
Probes — 2 Year Warranty

S1330 30MHz Delayed Sweep $439
S1340 40MHz Dual Trace $475
S1345 40MHz Delayed Sweep $569
S1360 60MHz Delayed Sweep $725
S1390  100MHz Delayed Sweep $895
Digital Scope Super Specials

DS203 20MHz/10Ms/s Analog/Digital $695
DS303 40MHz/20Ms/s Analog/Digital $850
DS603 60MHz/20Ms/s Analog/Digital $950

Elenco Quad Power Supply
Model XP581 $75
 Fully Regulated and

Short Protected
* Voltage and Current Meters
* All MetalCase
4 DC Voltages:

3 fixed; +5V @ 3A, +12V @ 1A, -12V @ 1A
1 variable; 2.5-20V @ 2A

Guaranteed Lowest Prices
UPS SHIPPING: 48 STATES 6% — OTHERS CALL FOR DETAILS
15 DAY MONEY BACK GUARANTEE — 2 YEAR FACTORY WARRANTY

IL Residents add 8.5% Sales Tax —_—
PRICES SUBJECT TO CHANGE WITHOUT NOTICE E .

C&S Sales, Inc.

150 W. CARPENTER AVENUE
WHEELING, IL 60090

FAX: 847-541-9904 —

TEL: 847-541-0710

www.cs-sales.com
e-mail: sales@cs-sales.com
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Join the LAMBDA AMATEUR RADIO CLUB
(LARC) since 1975 the only open and
visible public service oriented ham club for
gay and lesbian hams. Newsletter, skeds,
hamfest meetings, listserv, and full service
web site http://www.lambdaarc.com Write
LARC, POB 21669, Cleveland, OH 44121-
0669 or email larc@lambdaarc.com

MARCO The Medical Amateur Radio
Council Ltd. is a charitable non-profit group
of health care professionals who meet
weekly at 10:00am Eastern on Sunday for
“Grand Rounds” 14.308 MHz. All are
welcome. Membership inquiries to

WE1MD @arrl.net or CBA. SASE for
newsletter to: MARCO, 144 Head of

the Tide Road, Belfast, ME 04915.
http://www.marco-ltd.org

RAINBOW AMATEUR RADIO ASSOCIA-
TION Serving the gay/lesbian community.
ARRL affiliated. Privacy respected. Active
weekly HF nets, monthly newsletter, e-mail
server, chat room, VE teams, Dxpeditions.
Web site: www.rara.org. Information: PO
Box 18541, Rochester, NY 14618-0541.

THE ARRL LETTER — The League’s news
digest for active amateurs, professionally
produced and edited and available in a
weekly electronic edition via the World Wide
Web at http://www.arrl.org/arrlletter

THE VETERAN WIRELESS OPERATORS
ASSOCIATION, a 74-year old, non-profit
organization of communications profession-
als invites your inquiries and application for
membership. Write VWOA, Edward Pleuler,
Jr., Secretary, 46 Murdock Street, Fords, NJ
08863. Visit our web site for activities,
history, membership: http://www.vwoa.org

WORK GEORGIA’S 159 COUNTIES:
New award, with progress certificates for
50 and 100 counties. Atlanta Radio Club,
http://www.w4doc.org

PROPERTY/VACATION/RENTALS

7 FT. TOWER W/HAM ROTATOR &
CUSHCRAFT TRI-BAND - COMES WITH A
4 BEDROOM HOME WITH PRIVATE
OFFICE & WORKSHOP PLUS A SEPA-
RATE RUN FOR DOGS IN BATON ROUGE.
CALL Nancy Frazier, WITH Keller Williams
Realty RED STICK PARTNERS AT 225-806-
1231

A BERMUDA HAM QTH awaits you. Email
edkelly@ibl.bm or phone VP9GE 1-441-
293-2525.

A TEXAS TOWER with House for sale or
rent near Plano. al7aw@arrl.net

AFRICAN DX SAFARIS Led by ZS6WPX.
Check out www.k5lbu.com

ALASKA DX HAM QTH - plus fishing and
hunting in Homer, Alaska. 3br/2 bath deluxe
accommodations. Rigs, KW amps, anten-
nas. kiI7hsb@arrl.net,
DiamondRidgeCottage @webtv.net, 1-907-
235-7526

ANTIGUA West Indies QTH with radio and 7
towers with antennas. Constant electricity.
Contact Roy, V21N, 954-962-4723 or 954-
801-6061 or Sam at wt3q@frontier.net

BORNEO/9M6AAC - http://www.gsl.net/
9m6aac

CARIBBEAN FAMILY HAM VACATION:
Curacao PJ2T station and house; two
bedrooms, 100 foot oceanfront, SCUBA,
beach, snorkeling nearby; three kW stations,
11 Yagis, three towers. ghoward @kent.edu,
WOCG http://asgard.kent.edu/ccc

COLORADO CHALET with ham gear,
www.lostcreekcabin.com. WQLSD, Buena
Vista, CO.




1.8-170 MHz plus 415-470 MHz
MFJ HF/VHF/UHF Antenna Analyzer

All-in-one handheld antenna test lab lets you quickly check and tune HF,

VHE, UHF antennas anywhere. Covers 1.8-170 MHz and 415-470 MHz
Measures: SWR...Return Loss ... Reflection Coefficient ... Antenna Resistance(R), Reactance(X),
Impedance(Z) and Phase Angle(degrees) . . . Coax cable loss(dB) ... Coax cable length . . .
Distance to short or open in coax ... Inductance . . . Capacitance . . . Resonant Frequency . ..
Bandwidth . .. Q. . . Velocity Factor . . . Attenuation . . . Has: LCD readout . . . frequency count-
er. .. side-by-side meters . . . Ni-MH/Ni-Cad charger circuit . . . battery saver . . . low battery
warning . . . smooth reduction drive tumng is One year No Matter What™ warranty. . .

NEW s3B509%

You can instantly
get a complete picture, check and tune
any antenna from 1.8 to 170 MHz and
415 to 470 MHz -- an MF J-269 exclu-

sive -- with this rugged easy-to-use hand-

held antenna test lab! You can meas-
ure virtually every antenna parameter.

You won't believe its capability and
versatility. This rugged handheld unit
literally replaces a workbench full of
expensive delicate test equipment.

SWR Analyzer

You can read SWR, return loss, reflection
coefficient and match efficiency at any fre-
quency simultaneously at a single glance.

Complex Impedance Analyzer

Read Complex Impedance (1.8 to 170
MHz)as series equivalent resistance and
reactance (Rs+jXs) or as magnitude (Z) and
phase (degrees). Also reads parallel equiva-
lent resistance and reactance (Rp+jXp) -- an
MFJ-269 exclusive!

Coax Analyzer

You can determine velocity factor, coax

loss in dB, length of coax and distance to

short or open in feet (it’s like a built-in TDR).

CoaxCalculator™ lets you calculate coax
line length in feet given electrical degrees
and vice versa for any frequency and any
velocity factor -- an MFJ-269 exclusive!

Use any Characteristic Impedance

You can measure SWR and loss of coax
with any characteristic impedance (1.8 to
170 MHz) from 10 to over 600 Ohms,
including 50, 51, 52, 53, 73, 75, 93, 95, 300,
450 Ohms -- an MFJ-269 exclusive!

Inductance/Capacitance Meter

Measures inductance in uH and capaci-
tance in pF at RF frequencies, 1.8-170 MHz,

Frequency Counter/Signal Source

You can also use it as a handy frequency
counter up to 170 MHz and as a signal
source for testing and alignment.

Digital and Analog displays

A high contrast LCD gives precision read-
ings and two side-by-side analog meters make
antenna adjustments smooth and easy.

415 to 470 MHz Range features

Just plug in your UHF antenna coax, set
frequency and read SWR, return loss and re-
flection coefficient simultaneously. You can
read coax cable loss in dB and match efficiency.

You can adjust UHF dipoles, verticals,

MFJ SWR Analyzer Accessories

MFJ-39C, $24.95.

Tote your MFJ-269 any-
where with this genuine MFJ
& custom carrying case. Has
back pocket with security
cover for carrying dip coils,
adaptors and accessories.
Made of special foam-filled fab-
ric, the MFI-39C cushions blows, deflects
scrapes, and protects knobs, meters and dis-
plays from harm.

Wear it around your waist, over your
shoulder, or clip it onto the tower while you
work - the fully-adjustable webbed-fabric
carrying strap has snap hooks on both ends.

Has clear protective window for fre-
quency display and cutouts for knobs and
connectors -- use your MFJ SWR Analyzer™
without ever taking it out of your case.
Authentic MFJ leather logo distinguishes the
real thing from imitators!

MFJ-66, $19.95.

Plug these MF] dip meter
coupling coils into your MFJ
SWR Analyzer™ and turn it into
a sensitive and accurate band
: switched dip meter. Set of two
coils cover 1.8-170 MHz depend-
ing on your MFJ-269 SWR Analyzer™.

MFJ-99C, $34.95.

SWR Analyzer Pawer Pack. 10 Pack
MEF] SuperCell™ Ni-MH batteries, and MFJ-
1315 Power supply for MFJ-269 SWR ana-
lyzers. Save §5!

MF]J-98, $54.85.

MFJ-269 Accessory Pack. MFJ-39C
custom Carrying Pouch, MFJ-66 dip coil
adapters, MFJ-1315 power supply for MFJ-
269. Save $5!

MFJ-98B, $77.85.

MF J-269 Deluxe Accessory Pack.
Complete accessory pack! MFJ-39C Pouch,
10 Ni-MH batteries, dip coils, power supply.
Save §7!

Free MFJ Catalog

Visit: http://www.mfjenterprises. com
or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty + 30 day money
back guarantee (less s/h) on orders direct from MF]

FJMFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,

MFJ HFIVHFIUHF SWR
] b SWR ANALYZER

SWR IMPEDANCE

yagis, quads and others and determine their
SWR, resonant frequency and bandwidth.
You can test and tune stubs and coax
lines. You can manually determine velocity
factor and impedances of transmission lines.
You can adjust/test RF matching networks
and RF amplifiers without applying power.
Has easy-to-read LCD logarithmic SWR
bargraph and SWR meter for quick tuning.
Much Beiter Accuracy
New 12-bit A/D converter gives much
better accuracy and resolution than common
8-bit A/D converters -- an MFJ-269 exclusive!
Super Easy-to-Use
Select a band and mode. Set {requency.
Your measurements are instantly displayed!
Smooth reduction drive tuning makes selting
frequency easy.
Take it anywhere
Take it anywhere - to remote sites, up
towers, in cramp places. Fully portable —
battery operated, compact 4Wx2Dx6% in.,
weighs 2 Ibs. Free “N” to SO-239 adapter.
Has battery saver, low battery waming and
built-in charging circuit for rechargeables.
Use 10 AA Ni-MH or Ni-Cad or alka-
line batteries (not incl.) or 110VAC with
MFJ-1315. $14.95.

MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549
FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices and specifications subject to chunge. (c) 2002 MFI Enterprises, Inc.

hittp:// www.mfjenterprises.com for instruction manuals, catalog, info



Cure RFI!
AFI BOCU

The ARRL RFI Book
Practical Cares for Radio Frumun:v Interforance

ﬁ Practical cures for radio
frequency interference.
ARRL Laboratory Manager
Ed Hare, W1RFI, and a team of
RFI experts have compiled the
best advice available on every
type of interference: automotive,
television, computers, lamps,
VCRs, stereos, intermod,
telephones, and interference due to power lines. Includes
RFI regulations, suppliers, and a complete bibliography.

320 pages. First edition, © 1998.
ARRL Order No. 6834—$20.00*
*shipping $5 US (UPS)/$7.00 international (surface)

NEW!

Solve power-line and
electrical interference

AC Power Interference
Handbook
.. —2nd Edition

; by Marv Loftness, KB7KK

“This is the definitive power line interference bible by
a true RFI pioneer.”— Mike Gruber, W1MG, ARRL Lab
EMC/RFI Engineer

New insights into the causes, effects, locating and
correction of power-line and electrical interference.
Chapters cover power-line interference causes and
effects, corona, noise propagation, locating hints and
projects including methods for radio amateurs and
homeowners, TVI, cable TV leakage, and disturbances
to computer devices and telephones.

330 pages. Second edition, revised © 2003.
ARRL Order No. 9055—$29.95*
*shipping $6 US (UPS)/$8.00 international (surface)

AC POWER
INTERFERENCE
HANDBOOK

BY MARV LOFT

Practice good radio
housekeeping!

The RSGB Guide to EMC

by Robin Page-Jones, G3JWI

The increasing number of electronic
devices in surrounding buildings can
be a major problem for anyone
operating radio equipment. Tackle
RF interference problems and
understand the underlying causes. Covers filters and
braid-breakers. Packed with reference datal

204 pages. Second edition, © 1998.
ARRL Order No. 7350—$34.00*

*shipping $7 US (UPS)/$9.00 international (surface)

SHOP DIRECT or call for a dealer near you.

A R R L The national association for
AMATEUR RADIO

225 Main Street ¢ Newington, CT 06111-1494 USA

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST9/2003
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DXshack FG, J6, 3W, XU, XW
TRX+kWAMP+Beam ANT & Bed. URL: //
gth.com/dxshack email: xu2a@fsinet.or.jp

FOR SALE: 4/2/2 IN PROSPER, TX, 40
MILES NORTH OF DALLAS. 2500 sq ft
Ranch style on 1 acre. 135' Rohn 55 with
various HF antennas. Representing N8SM’s
widow, please contact Dick, AA5SNT, at
dick.hoff@Kodak.com or 972-672-5110

MAUI HAWAII - Vacation with a Ham.
Since 1990. www.seagmaui.com 1-808-
572-7914 or kh6sq@arrl.net

Sun City, AZ: Attractive 2-bedroom, 2-bath
home with family room, double garage and
huge covered patio, 1347 sq. ft. All
appliances included. Easy living retirement
community, big yard, antennas welcome.
$126,500. Taxes $587. N7RH@AZqth.com,
Don Steele, Ken Meade Realty, 623-521-
5254,

SUN FAMILY VACATION - Nature Island
of Caribbean Dominica. Great DX J73HPL
cottage, tower, HF ready to operate

or your own Blue Ridge, VA , mountain
top QTH. KK4WW, 540-763-2321,
www.va-mountainland.com

TO BUY A HOME for that antenna tower in
Palm Beach county, Florida, call me, Mort
Penn, K1MP, Realtor with Coldwell
Banker, 561-642-1900 or 561-308-6676

TURKS AND CAICOS: 3br/2 bath; pristine
beach; XYL approved deluxe accommoda-
tions; rigs; amps; antennas. www.qgth.com/
vp5 270-259-4530; kdisv@k105.com For
rent or sale

TURKS AND CAICOS “HAM-LET”
VACATION: House with station, highspeed
internet. Providenciales above ocean.
VP5JM, 649-946-4436 or Box 694800,
Miami, Florida 33269 E-mail:

jody @tciway.tc

ANTIQUE/VINTAGE/CLASSIC

ANTIQUE RADIO CLASSIFIED. Free
sample copy! Antique radio’s largest-
circulation monthly magazine. Old radios,
TVs, ham equip., 40s & 50s radios,
telegraph, books & more. Ads & articles.
Free 20-word ad monthly. Subscribe today.
Six-month trial: $19.95. Yearly rates: $39.49
($57.95 by 1st Class). Foreign: write. ARC,
PO Box 802-B22A, Carlisle, MA 01741.
Phone: 978-371-0512, Fax: 978-371-7129,
Web: www.antiqueradio.com

ANTIQUE WIRELESS ASSOCIATION. The
organization for all enthusiasts of antique
and historical radio! Publishes OLD
TIMER’S BULLETIN, covering vintage ham
gear, keys, telegraphy, contests, broadcast
receivers, vacuum tubes, historical,
technical articles, restoration, and much
more. AWA produces the famous annual
Rochester, NY meet. Maintains world-
famous historical radio-electronics commu-
nications museum. Membership only $20/
year USA, $25 elsewhere. Antique Wireless
Association, Box E, Dept. 1, Breesport, NY
14816. Check our Website: http:/
www.antiquewireless.org

BROADCAST MICROPHONES and
accessories (call letter plates, stands)
wanted: early carbon, condenser, ribbon,
dynamic models. Cash or trade. James
Steele, Box 610, Kingsland, GA 31548.
912-729-6106. jsteele @k-bay106.com;
http://www.k-bay106.com/mics.htm

CLASSIC RADIOS — www.radiofinder.com
finder @radiofinder.com

CODE PRACTICE OSCILLATOR MUSEUM:
http://www.n4mw.com



MFJ TUNERS

MF] uses super heavy duty
components -- roller inductor,
variable capacitors, antenna
switch and balun -- to build the
world’s most popular high
power antenna funer.

The rugged world famous
MFJ-989C handles 3 KW PEP
SSB amplifier input power (1500
Watts PEP SSB output power).
Covers 1.8 to 30 MHz, includ-
ing MARS and WARC bands.

MEJ’s AirCore™ roller induct-
or, new gear-driven turns count-
er and weighted spinner knob
gives you exact inductance con-
trol for absolute minimum SWR.

You can match dipoles, verti-
cals, inverted vees, random
Qires. beams, mobile whips,

shortwave -- nearly
any antenna. Use
coax, random wire or
balanced lines.

You get everything you've

featured antenna tuner -- widest
matching range, lighted Cross-

" MFJ-989C Legal Limit Antenna Tuner )

MF] uses super heavy duty camponents to make the world’s ﬁnest legal limit tuner

vMikd VERSA TUNER Y
TRANMITTON

7T

ANTINWA

ANTENER
SHLECTOR

| i |
i H

MFI-989C

535995

Needle SWR/Wattmeter,
massive transmitting
variable capacitors,
ceramic antenna switch, built-in
dummy load, TrueCurrent™
ever wanted in a high power, full Balun, scratch-proof Lexan front

panel - all in a sleek compact
cabinet (10°/sWx4':Hx 15D in).

!.u.

ilier

MF ] AirCore™ Roller Inductor
gives high-Q, low loss, high effi-
ciency and high power handling.

MEJ’s exclusive Self-
Resonance Killer™ keeps dam-
aging self-resonances away from
your operating frequency.

Large, self-cleaning wiping
contact gives good low-resistance
connection. Solid 1/4 inch brass
shaft, self-align bearings give
smooth non-binding rotation.
MEFE] No Matter What™ Warranty

MF]J will repair or replace
your MFJ-989C (at our option)
no matter what for one year.

More hams use MF]J tuners than all other tuners in the world!
MFJ-949E Joluxa QQOWHHTunaf

g

MFJ-986 Two knob Differential-T™

Two knob tuning (differential ,gﬂ;'gg'

capacitor and AirCore™ roller

inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one
setting. Handles 3 KW PEP SSB amplifier
input power (1.5 KW output). Gear-driven
turns counter, lighted peak/average Cross-
Needle SWR/Wattmeter, antenna switch,
balun. 1.8 to 30 MHz. 10°//Wx4'/-Hx15 in.
MFJ-962D compact Tuner for Amps

A few more dollars steps you .236932’1?’

up to a KW tuner for an amp later.
Handles 1.5 KW PEP SSB amplifier input
power (80OW output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10°/:x4'/2x107/s in.
MFJ-969 300W Roller Inductor Tuner

Superb AirCore™ Roller
Inductor tuning. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, QRM-Free PreTune™, antenna
switch, dummy load, 4:1 balun, Lexan front
panel. 3'/.Hx10'/:2Wx9'/:D inches.

More hams
use MFJ-949s
than any other
antenna tuner in X iy
the world! Handles :

300 Watts. Full L8030 MHz  $7 498
coverage, custom inductor switch,

1000 Volt tuning capacitors, full size
peak/average lighted Cross-Needle SWR/
Wattmeter, 8 position antenna switch, dummy
load, QRM-Free PreTune™, scratch proof
Lexan front panel. 3':Hx10°sWx7D inches.
MFJ-948, $129.95. Economy version of MFJ-
949E, less dummy load, Lexan front panel.

MFJ)-941E super valve Tuner
The most for
your money!
Handles 300 Watts
PEP, covers 1.8-30
MHz, lighted Cross-Needle SWR/ ."i':i‘;‘”}.}.
Wattmeter, 8 position antenna
switch, 4:1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 10'AWx2':Hx7D in,
MFJ-945E HF+6 Meter mobile Tuner
Extends your mobile
antenna bandwidth so
you don’t have to stop, :
go outside and adjust your anten- ‘Biﬂogéngg
na. Tiny 8x2x6 in. Lighted Cross-
Needle SWR/Wattmeter. Lamp and bypass
switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEP. MFJ-20, $4.95, mobile mount.
MFJ-971 pombh/m Tuner
Tunes coax, balanced
lines, random wire 1.8-30
MHz. Cross-Needle Meter. '_M” 9,” -
SWR, 30/300 or 6 Watt QRP $QQs
ranges. Matches popular MEJ
transceivers. Tiny 6x6'/2x2'/> inches.

MFJ-201B smallest Vem Tuner |
MEFJ’s smallest (5x2x6
in.) and most affordable
wide range 200 Watt PEP
Versa tuner. Covers 1.8 to MFJ-901B
30 MHz. Great for matching ¥ Q95
solid state rigs to linear amps.

A r-“(n

mn

[ 23]
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Prices und specifications subject to Lhu.lll_[.'_ (c) 2000 MFJ Enterprises, Inc.

MFJ-16010 random wire Tuner

Operate all bands anywhere

with MFJ’s reversible L-network.
Turns random wire into powerful MFI-16010

Y transmitting antenna. 1.8-30 MHz. $£©9%5

200 Watts PEP. Tiny 2x3x4 in.

MFJ-906/903 6 Mefer Tuners
MF J-906 has light- |
ed Cross-Needle SWR/
Wattmeter, bypass switch. E
Handles 100 W EM. 200W SSB. ,“g’ 206
MFJ-903, $49.95, Like MFJ-906,
less SWR/Wattmeter, bypass switch.
MFJ-921 /924 VHF/UHF Tuners
MFJ-921 covers 2
Meters/220 MHz.
MFJ-924 covers 440
MHz. SWR/Wattmeter. 8x2':x3 M&ﬁglz g
inches. Simple 2-knob tuning .6'9,;
for mobile or base.

MFJ-922 144/440 MHz Tuner

Ultra tiny 4x2'/:x1'/« inch
tuner covers VHF 136-175 MHz
and UHF 420-460 MHz. SWR/
Wattmeter reads 60/150 Watts.
MFJ-931 artificial RF Ground

Creates artificial RF ground.
Also electrically places a s
far away RF ground direct-
ly at your rig by tuning :
out reactance of connect- -
ing wire. Eliminates RF hot -apols g
RE feedback, TVI/RFI, weak sig- 89"
nals caused by poor RF grounding.
MFJ-934, $169.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

Free MFJ Caialo

and Nearest Dealer . . . 800-647-1500

http://www.m [{t’nn‘rpnat’s com
Year No Matter What'™ warranty 30 day money

Lss s/h) on orders from MFJ
J ENTERPRISES, INC.

Box 494 Miss. State, MS 39762
662 323-5869; 8.4:30 CST, Mon.-Fri.

662) 323-6551; Add s/h
chh l-lel (662) 323.0549

MFJ-922

I795
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MFJ Sound Card-to-Rig

Interface

Use sound card and rig for all digital modes!

Plug and Play -- includes software, all cables, AC power supply . .. RFI-
proof . . . Isolation transformers -- no hum, noise, distortion . . . Operate
PSK-31, packet, APRS, AMTOR, RTTY, SSTV, CW, Meteor Scatter, others . . .
Use as Voice Keyer, CW Contest Memory Keyer . . . Monitor On/Off Switch . . .

Plug this new MF J-1275/M/T sound card inter-
Jface between your transceiver and computer and

enjoy operating all digital modes.

Everything you need is included -- software, audio
cables, RS-232 serial cable and AC power supply.

Provides fully automatic operation with audio and
push-to-talk control. It matches sound card audio, elimi-
nates ground loops and provides microphone override.

Models available for all transceivers with 8-pin round,
in round microphone plugs.
PRS AMTOR, RTTY, SSTV,
CW, high speed CW Meteor Scatter and many others. Also
use as Contest Voice Keyer and CW Contest Memory Keyer.

Digital Modes or Normal Operation

Select the ON digital mode -- all connections are made
between your rig and computer for instant digital operation.

Select BYPASS normal mode -- your transceiver and com-
puter connections are restored for their normal operation.

Audio Isolation Transformers
Audio isolation transformers and relay eliminate ground

8-pin modular (R]J-45) or 4
Operate PSK-31, packet,

loops, audio hum, noise and distortion.
RFI-Proof

Extensive RF suppression and line iso-

lation eliminates RF feedback problems.
Automatic Microphone Override

Transmit mic audio at any time by
pressing PTT to override digital modes --
great for SSTV and Contest Voice Keyer.

More Impressive Features

Serial port -- lets computer control radio
to override/interrupt digital transmissions.

VOX Control -- lets you use VOX
control when not using computer serial
port control.

Level Controls -- for transmitter drive
and for receiver-to-sound card drive level.
No need to adjust microphone gain or
sound card level when you change modes.

Stereo or Mono Audio Input - A front
panel switch selects left, right, or both

MEJ1275/M/T

12-16Vdc @& 100m.

sound card audio output channels to
accommodate various programs.

Off-the-air recording -- for replaying
or for use with spectrum analyzer programs.

Monitor on/off switch lets you have a
normal QSO and receive SSTV pictures at
the same time in the “meonitor on” posi-
tion. This is great for modes like SSTV and
Voice Keyer operation that may require lis-
tening to receive audio during operation.

Rugged Construction -- All aluminum
cabinet and surface-mount construction
gives you years of trouble-free service.

Use any Transceiver

Internal jumpers program microphone
wiring for any brand or model radio -- no
soldering required. Order MFJ-1275 for 8-
pin round mic plug. Order MFJ-1275M for
8-pin modular mic (RJ45) plug.

New: ! Super Sound Card Interface

MFI-1279/M/T

$ 12995

This super
sound card inter-
face has all of the
features of the MFI-1275 plus . . .
» Auxiliary Input Jack: Lets you swiich
your sound card from MFJ-1279 so you
can use your sound card for smnething
else. No more plugging/unplugging!

* Direct CW/FSK Keying Jack: Allows
direct CW or FSK keying operation,

» Headphone Jack: Use your stereo head-
phones so you won't disturb your XYL
(also turns off external speaker).

MF] .

oY

= Footswitch: Use [ootswitch or other for
PTT (push-to-talk) when not using VOX.
Plug and Play! Includes software CD,
RS-232 and audio cables, AC power supply.
Order MFJ-1279 for 8-pin round mic,
MFI-1279M for 8-pin modular (RJ-45)

! mic, MFJ-1279T for 4-pin round mic.

Add “X” suffix for 220VAC.

Ba.s:c Digital Interface

Plug and Play!

| Has sound card,

R radio, speaker, RS-
e 232 jacks. Includes:

software CD and

RS-232, audio, mic

SM“ l”’HB cables. No external power
59°

needed. Has no mic jack or
mic switch. Order MFI-
1273B for 8 pin round mic, MFJ-

1273BM for 8-pin modular (RJ-45)
mic, MFJ-1273BT for 4-pin round mic.

New!

Ineludes AC p

o= RADIO =

10 FROM

EXT AUDIO
SPKR

our

NEW! Order MFI-1275T, for 4-pin

round mic plug, for Ten-Tec and others.
Plug and Play!

Everything you need is included --audio
and RS-232 cables, AC power supply and a
CD with a collection of the most popular
amateur radio software to operate PSK-31,
RTTY, SSTV, PACKET, AMTOR, CW,
HSCW Meteor Scatter, Contest Voice Keying
and other modes. Use 12 VDC or 110 VAC.

No Matter What™ Warranty

Protected by MFI’s famous No Matter
What™ one year limited warranty, MFJ will
repair or replace (at our option) your MFJ-
1275/M/T no matter what for one full year.

Try it for 30 Days
Order from MFJ and try it -- no obliga-
tion. If not delighted, return it within 30
days for refund less shipping.

DSP Sound Card Programs
MEFEJ-1296, $129.95. RadioCom4 inte-
grates PSK31, SSTV, FAX/Sat FAX, RTTY,
SITOR, DSP audio filters and radio control.
MFJ-1298, $199.95. RadioCom5 -- all

features of RadioCom4 plus DSP Audio
Filter analyzer, Spectrum Analyzer, Dual
Scope Display, Sound Recorder, Time and
Frequency Management, Frequency Analyzer,
3D Scanner, Satellite tracking, Rig Control
for over 80 radios, more! Free demo at:
www.mfjenterprises.com/freedemo.php

Free MFJ Catalog

and Nearest Dealer . . . 800-647-1800

http://www.mfjenterprises.com
* | Year No Matter What™ warranty = 30 day money
back guarantee (less s/h) on orders direct from MF]

MFJ ENTERPRISES, INC.

300 Industrial Pk Rd, Starkwlle
MS 39759 PH: (662) 323- ‘586‘)

Tech Help: (662) 323-0549

FAX:(662)323-6551 84:30 CST. Mon.-Fri. Add shipping.

Prices and specifications subject to change, (¢) 2001 MFJ Enterprises, Inc.

the world leader in ham radio accessories!



® Freg @ SWR @ True Impedance
: ® Series & Parallel R & X
2 thal . ®SeriesL&C . Phase {deg)
VA1 RX Analyst . Much more. I i

i = hy others which claim to
(s]isgtgogefysquzq measure X but don't read sign of X, and can't

even [ell a capacitor from a coil! The VAT
cendis hm [i

RFI RF Analyst

1.2 10 35 MHz
Frequency. SWR.
True Impedance. L&C.

RF5 VHF Analyst
351075 MHz & 138 to
500 MHz. Similar to RF1
but no direct L/C. Finds
Advanced. hut low priced lowest SWR automatically.
$139.95 + $/H $229.95 + SHH

[ach Analyst hnas a low power “trznsmitter” to g6 anywhere in its range—even outside ham hancs. Use any to measure SWR curves,
feedline loss, impedance, baluns, e'ectrical length (e.g. 1/4 wave lines.} Take ore right to the antenna ar measure at the transmitter end of
the line. Accurately adjust Yagis, quads, slopers, dipoles, phased arrays, matching networks, radials, and so much mote. Adjust tuner
without transmitting. The RF1 measures “lumped” L and C cirectly, while the YA1s phase detector can separate odt R ang X (L/C)
separately; you're na* “Falf blind” by knewing only SWR or unsigned X, Each is microprocessorbased & palm sized, only about 8 0z—
abuut the size of the battery pack in others!, back uses a single 9V standard battery.

| ' TEF

MODEL WM1 P. O. Box 7556
“OMPUTING SWH Wesley Chapel, FL 33544
REMOTE RF HEAD 13.994 ]

THUE PEP & AVEHAGE Order anly direct with check, mo, MiC, ¥ 8A

Add $8 SH in 48 states. Adc -axin FL. Add 87

CGmpare at $200+ to AK, K1 $18 Canada. 828 o most woi dide
$149.95 + S/H locations. Speecy insured ship ment

Our WM gt you axactly whar vy wank a7 R s i ‘ For much more info and combeo
/\mn—rama\l), camputes SWR.SWR doesn’s chazge with power. N more squnting at cross: d nerles | dESCOUnlS, check in at:
! - Teventeack SWR in PEP on S3B. 4 t. cable to heae avo's “meterpullofi” 3% FS 130
MH usable o1 6M. 2K, 200, end 20V scales with SW eenter ior QRP. 318 VDC o~ 15 VAC 6315337
3", (See exielien. review Nov., 1989 Q31 Why use en i-derive meere Get yours loday

AMATEUR TELEVISION

Web site: http://www.hamtv.com
Transmit Video & Audio, It’'s Fun and Easy!

| e

Get The ATV Bug!

ATV 0655@ Video In
1 (il RCA jack
) e ) ,_':- .&? RF Out
A BNC jack
TC70-20S ATV Transceiver ‘ e

Videolynx 434 9V Battery
Color Cameras...$99 ATV Transmitter connector

Build a Hard Hat Cam or Fly R/C ATV
Videolynx 434 MHz Video Transmitter...$99
50-100 mW, .6x.8x2.3", 1.5 0z., 9V@40ma
Videolynx Z70A w/sound & 4 ch Tx.....$149
TXA5 RCb 1. 5 Watt ATV Xmtr board...$139

Video ID Overlay
boards from
Intuitive Circuits
Insert into the
video line. Plug
in GPS data line.
OSD-GPS...$119

Plug in and play ATV with this 4
channel Tx, 420-450 MHz band/ch3
Rx, 20 Watt ATV Transceiver...$549
Join the ATV fun! Plug in your
camcorder or video camera, TV set,
70cm antenna, mic and 13.8Vdc
@5A. Send and receive live action
color video just like broadcast TV with
other hams.
1 Check out 1he ATV

450 MHz to Ch 3

Downconverter and
your TV set. e - ‘
TVC-4G ATV downconverter...$99 R/C Aircraft ATV with GPS & Call ID overlay

Hams, call or email for our 10 page ATV catalogue or down load from our web site. We have it all for
the 420 MHz to 10.4 gHz ham bands: ATV transmitters - AM and FM, downconverters starting at $59,
receivers, modules, antennas, etc., for base, repeaters, portable, R/C, rockets, balloons and more.

CALL (626) 447-4565 M-Th 8AM - 5:30 PM PST. Email: tom@hamtv.com

Web: shamtv.
P. C. ELECTRONICS Since 1965 \WSA eb: www.hamtv.com
2522-WR Paxson Lane Arcadia CA 91007

24hr FAX: (626) 447-0489
Tom (W6ORG) & Mary Ann (WB6YSS)
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COLLINS REPAIR - Specializing in S-Line
and KWM2. Precision Collins Services, N6HK
661-822-6850. n6hk@csurfers.net

FAMOUS BOOK: FIXING UP NICE OLD
RADIOS! Order direct from author. Covers
everything from crystal to HRO, Hallicrafters,
Hammarlund, Zenith, Scott and tube Hi-Fi.
Transmitters too. Lots of easy theory, over 300
pictures, schematics. 186p. Written by an old
radio instructor. Very popular. $35 plus $6
shipping. Visa/MC OK. Ed Romney, N4DFX,
Box 487, Drayton, SC 29333
www.edromney.com

TELEGRAPH KEYS wanted by collector.
Bugs and unusual or unique straight keys or
sounders, and tube electronic keyers. Also
pre-1950 callbooks. Vince Thompson, K5VT,
3410 N. 4th Ave., Phoenix, AZ 85013. 602-
840-2653.

TELEGRAPH MUSEUM / COLLECTOR'’S
INFORMATION: http://witp.com

W4QCF MANUALS and our Asheville, NC
Museum www.w4qcfmanuals.com

Our Asheville, NC Southern Appalachian
Radio Museum keeps history alive! —
www.saradiomuseum.org. Donations
appreciated.

WANTED: pre-1925 battery radios, crystal
sets, and vacuum tubes. Also early telegraph
keys and pre-1900 electrical apparatus. Jim
Kreuzer, N2GHD, 1541 Bronson Road, Grand
Island, NY 14072. 716-773-4999.
wireless@pce.net

QSL CARDS/CALL SIGN NOVELTIES

100 QSL CARDS $10.00 postpaid. We also
print color QSL cards, eyeball cards etc. Send
stamp for sample. Vaso Nagl, KD4WVK, 832
Woodcraft Drive, Nashville, TN 37214

AFFORDABLE QSL CARDS, available in

small quantities with lots of options. Parma
Graphics, K2BKA, 5 Rondout Harbor, Port
Ewen, NY 12466. 845-339-1996.

CALL SIGN NAME BADGES. Club logos our
specialty. Certified ARRL engraver. Capital
Engraving, 3109 Marigold St, Longview,
Washington 98632-3415. Al, WA7UQE.
capengrave@kalama.com.
http://www.kalama.com/~capengrave/

ENGRAVING: Callsign/name badges by
WQLQV. Send for price list. Box 4133,
Overland Park, KS 66204-0133. E-mail:
LQ225147@juno.com

FREE SAMPLES. The QSLMAN®, Box 73,
Monetta, SC 29105. Phone/FAX (803) 685-
7117 anytime. Email: wAmpy@qgslman.com.
Always 100% satisfaction guarantee on
anything we do. Check the web site at:
http://www.gslman.com

NAME TAGS BY GENE: In full color, our
artwork or yours. See our web page for
samples and prices. www.hampubs.com
Harlan Technologies 815-398-2683

NEW 2003 CATALOG READY! Call, write,
email, or FAX for yours! SKYWARN, RACES,
ARES supplies plus more. CAPS Unlimited/
SKYWARN Supply.com 972-496-6036;
k5hgl@attbi.com, POB 460118 — Garland TX
75046-0118.

QSL ALBUMS Deluxe gold eudurahide cover,
Available in four colors, Holds 200/300 4x6
cards, Six cards per page, $24.95/$29.95. To
order call toll free 1-800-325-1358. View at
www.qgslalbums.com E-mail
jschwart@mail.win.org

QSL CARDS Many styles. Top quality. Order
Risk Free. Plastic cardholders, T-shirts,
Personalized caps, mugs, shirts. Other ham
shack accessories. Free Call. Free samples.
Rusprint, 800-962-5783/913-491-6689, fax
913-491-3732. http://www.rusprint.com

QSLKIT - CardBoxes - Dividers - MORE
www.HamStuff.com by W7NN




MEJ Pocket size
Morse Code Reader™

Hold near your receiver -- it instantly displays CW in English.’
Automatic Speed Tracking . . . Instant Replay . . . 32 Character LCD .
High-Performance Modem . . . Computer Interface . . . Battery Saver. ..

Is your CW rusty?

tiny pocket s;ze MF]
Morse Code Reader
near your receiver’s speaker . .

Then watch CW turn into solid
text messages as the 3 scroll across
an easy-to-read LCD display.

No cables to hook-up, no com-
puter, no interface, natiung else
needed!

Use it as a backup in case you
mis-copy a kfew characters - - it
makes working high speed CWa
breeze - - even if you’re rusty.

Practice by co Iymg along with
the MFJ-461. It’ll help you learn
the code and increase your speed
as you instantly see if you're right
or wrong.

Eavesdrop on mterestmlg Morse
code QSOs Jrom hams all over the
world. It’s a universal language
that’s understood the world over.

Automatic Speed Tracking

MFJ AutoTrak™ automatically locks
on, tracks and displays CW speed up to
99 Words-Per-Minute.

Simply place your MFJ-461 close to
your receiver speaker until the lock
LED flashes in time with the CW.

Four Display Modes

1. Bottom line scrolls and fills with
text, then that entire line is displayed
on top line until bottom line refills -
makes reading text extra easy!
Automatically displays speed in WPM.

2. Same as 1, without speed display
-- gives you maximum text display.

3. Top line scrolls, bottom line dis-
plays speed in Words-Per-Minute.

MFJ Pocker Morse Tutor

MFJ-461
Relax and place this 57995 ,

MFJ Code Oscillator

cg Cd DE KY7I K

20 WM

4. Both top and bottom lines scroll.
Two-line LCD display has 32 large
1/4 inch high-contrast characters.
MF ] Instant Replay

The last 140 characters can be
instantly replayed. This lets you re-read
or check your copy if you’re copying
along side the MFEJ-461.

High Performance Modem

Consistently get solid copy from
MFI’s high performance PLL (phase-
lock loop) modem. Digs out weak sig-
nals. Even tracks slightly drifting signals.

Of course, nothing can clean up and
copy a sloppy fist, especially weak sig-
nals with lots of QRM/QRN.

Computer Interface

The MFJ-461’s serial port lets you
display CW text full screen on a bright
computer monitor -- just use your com-
puter serial port and terminal program.

More Features

When it’s too noisy for its micro-

MFJ Pocket CW Keyer

phone pickup, you can connect the
MFJ-461 to your receiver with a cable.
Battery saving feature puts MFJ-461
to sleep during periods of inactivity. It
wakes up and decodes when it hears CW.
Uses 9 Volt battery (not included).
True Pocket Size
Fits in your shirt pocket with room
to spare - smaller than a pack of ciga-
rettes. Tiny 2'/sx3'ix1 in. 5'/2 ounces.
No Instruction Manual needed!
Super easy-to-use! Just turn it on --
it starts copying instantly!
Accessories
MF J-26B, $4.95. Soft leather pro-
tective pouch. Clear plastic overlay for
display, push button opening, strong,
pocket/belt clip secures MFJ-461.
MFJ-5161, $14.95. MFI-461 to
computer serial port cable (DB-9).
MFJ-5162, $5.95. Receiver cable
connects MFJ-461 to your radio’s
external speaker 3.5 mm jack.

MFJ miniature Travel lambic Paddle

Learn . MF]-557 MFJ-403P MFJ-561, $19.95. 1/Wx1':Dx'/«H in.
Morse code “Deluxe Code $§ 95 Formed phosphorous bronze spring pad-
anywhere MFJ-557 Practice dle, stainless steel base. 4 {t. cord, 3.5 mm plug.
with this MFI418 $9 s Oscillator has a Built-in
tiny MFJ Pocket- Morsc key and Tambic

sized Morse Code 79%
Tutor™! Practice copying
letters, numbers, prosigns,
punctuations or any combi-
nation or words or QSOs.
Follows ARRL/VEC format.
Start at zero code speed and
end up as a high speed CW
Pro! LCD, built-in speaker.

oscillator unit mounted
together on a heavy steel
base -- stays put on your
table! Portable. 9-Volt bat-
tery or 110 VAC with MFJ-
1312, $14.95. Earphone
jack, tone and volume con-
trols, speaker. Adjustable

key. Sturdy. 8'/2x2'/:x3"/s in.

Paddle. Thumbwheel speed
control, Adjustable weight.

Adjustable sidetone with
speaker. lambic modes A
or B. Fully automatic or
semi-auto “bug” mode.

Reversable paddle. Tune
mode. RF-proof. Battery

Saver. Tiny 2'/ax3'/ix1 in.

and Nearest Dealer . . . 800-647-1

hitp://www.mfjenterprises.com
* | Year No Matter Whar™ warranty = 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

FAX:(662)323-6551 8.4:30 CST. Mon.-Fri. Add shipping.

Prices and specifications subject o change. (c) 2001 MEJ Enterprives, Ine.

Free MFJ Cafalo?)

MF] ... the world leader in ham radio accessories!



TECHNICIAN CLASS

Book, Audio Course, & Software for 2003-2007
Clearly the best study materials for the
NEW Element 2 entry-level exam

New Technician Class book reorganizes questions into logical
topic groups for easier learning and test success!

4 Color text highlights key words in explanations

¢ Over 150 addresses of helpful, educational web sites

= 1 ¢ Full of Gordo’s fun and easy educational teaching style

Technician Class book (GWTM). .......... $15.95

New Software + Book Education Package
¢ Review all the new Technician Element 2 questions and
take practice exams at your PC
¢ Gordo’s fun and educational explanations from his book
now included on the W5YI Ham Study software
Technician Class book + software (NCS). . . . . $39.95

a “‘an
:B;’/" New audio course follows Gordo’s classroom syllabus
: ﬁ ¢ Let Gordo talk you through the Technician theory for the new

Element 2 exam effective July 1, 2003

¢ Perfect if you spend a lot of time in your car or truck

| 4 Great study companion to Gordo’s book and is full of sounds
that bring ham radio to life

Technician audio course (6 tapes) (GWTW). . .

The W5YI1 Group

call 800-669-9594 or order at: www.w5yi.org

S&H $5 via Priority Mail

$29.95

Mention this ad and receive a free gift with your order!

\___ (219) 465-7128 + Fax (219) 464-7333

KJI Electronics
394 Bloomfield Ave
Caldwell, NJ 07006
i * Guaranteed Accuracy

on all orders. 1 = 973' 364 '1 930

E-Mail-wx8x@hoosier.com FF‘..’)’:IE_-‘*S"" call f°’s, Fax: 973-239-4389
http://qth.com/star  55¢ SASE appreciated. www.Kj |e!eqtronlt_:s.com
1608 E. Lincolnway, Suite H « Valparaiso, IN 46383 “ICOM specialists since 1978”

. * High Quality Cards
|’ % Great Value
* Fast Turnaround

AT-1000 High Power AT-897 Bolt-on RT-11 Remote

Z-11 QRP

AT-11MP Desktop

Power handling from 0.1 to 1000 Watts

LDG Autotuners will match your antenna with an SWR up to 10:1 down to 1.5:1or less

* Gone are the days of endlessly spining knobs ona manual tuner

« Switched L network gives you the most efficient power transfer to yourantenna
« All tuners are microprocessor controlled and require +12VDC

* Interfaces available to many popular radios butare not required for operation

QUALITY QSLs by Star Printing. See our
display ad on this page.

www.quikcards.biz

GENERAL

#1 AMATEUR CALLSIGN CD-ROM.
“HamCall” contains world wide callsigns with
lat/long, grid square, e-mail addresses and
much more. Six months FREE Internet
updates. Check/Visa/MC. $50, $5 ship/
handling. Buckmaster, 6196 Jefferson Hwy:.,
Mineral, VA 23117. 800-282-5628,
http://www.buck.com/haminfo.html

#1 ARRL books/CDs discounted.
AABEE @amsat.org; www.radiodan.com/
aabee/

$11.95 CALLSIGN CD- Go to
http://www.datazygte.com

3300+ DIFFERENT AWARDS online. Annual
subscription $6. http://www.dxawards.com/
offer.html

ADVANCED PCB DESIGN offers schematic
capture and PCB layout services. Analog,
Digital and RF circuits. Commercial and
Military applications. Over 20 years
experience. Reasonable rates. Call W2FGV
at 1-888-618-7267.

ALUMINUM ANTENNA/MAST TUBING -
Stackable 4 foot sections, 1.78 inch
diameter, 0.11 inch wall. The Mast Company,
www.TMastCo.com

ALUMINUM CHASSIS AND CABINET KITS.
UHF-VHF Antenna Parts, Catalog E-mail:
k3iwk @flash.net or www.flash.net/~k3iwk

AMATEUR RADIO SERVICE/ALIGNMENT,
most brands including amplifiers, tuners,
rotors, etc. AUTHORIZED Kenwood, ICOM,
Yaesu/Vertex Service Center <N1IMO
Bernie—W1ZC Dick> Beltronics, Inc., Hollis,
NH 603-889-7905 or see www.beltronics.net
e-mail: beltronics @juno.com

ANTENNA COMPARISON REPORT: HF
TRIBANDERS Find out the real lowdown on
HF antenna performance. K7LXC & NGAX
test the KT34XA, TH7, TH11, C-3 Skyhawk
and more. Over 60 pages. $17 + $4 s/h.
CHAMPION RADIO PRODUCTS,
www.championradio.com, 206-890-4188.

ANTENNA COMPARISON REPORT: HF
VERTICALS K7LXC and NOAX test
Cushcraft, Butternut, MFJ, Force 12,
Diamond, Hustler and Gap verticals. It's 64
pages of protocol, data sets and summaries.
Presented at the 2000 Dayton Hamvention.
$17 + $4 s/h. 206-890-4188
www.championradio.com

ATTENTION YAESU FT-102 master repairs.
Over 10,000 hours servicing only the FT-102.
Every part available. NC4L, Mal 954-961-
2034

BEAM HEADINGS $6.00 PROPAGATION
SOFTWARE $20.00 Engineering Systems
Inc., P.O. Box 1934, Middleburg, Virginia
20118-1934 w4het@aol.com

BIGGEST on-line ham classifieds:
http://swap.QTH.com

Z-11 = 0.1 to 60 watts peak * Latching relays * Smallsize * 1.5 Sec. tuning (average) $179
RT-11 = 0.1 to 125 watts peak * Water resistant case * Perfect for remote installation $209
AT-11MP = 5 to 150 watts peak « Power / SWR meter * Front panel controls $239
AT-897 - Bolts on Yaesu FT-897 « Coverage to 54MHz « Powered from CAT Port $239
AT-1000 « 1000 watts SSB « 750 watts CW - 500 watts Digital « Power / SWR Meter $599

BUY AND SELL AT:
www.RecRadioSwap.com

CASH FOR COLLINS & HALLICRAFTERS
SX-88; 62S-1; 55G-1; 399C-1; KWM-1; 51S-
1 “buy any Collins equipment” Leo KJ6HI ph/
fax (310) 670-6969, radioleo @earthlink.net

Visit us on the web at: www.ldgelectronics.com

LDG Electronics, Inc. Toll Free Sales: 877-890-3003
'_ Support: 410-586-2177

1445 Parran Rd.
St Leonard, Md 20685 ELECTRONICS Fax: 410-586-8475
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CELLULAR TOWER LEASES Tower lease
pay $2,000 monthly. Want or have one? Go
to www.walkertowers.com

COLLINS 30S1, $2900.00, Southern
California. W3KIG/6 at 805-649-3937



MFJ Switching Power Supplies

Power your HF transceiver, 2 meter/440 MHz mobile/base and accessories
with these new 25 or 45 Amp MFJ MightyLite™ Switching Power Supplies!
No RF hash . . . Super lightweight . . . Super small . . . Volt/Amp Meters . . .

No RF Hash!

MEFEJ’s new adjustable voltage switch-
ing power supplies do it all! Power your
HF or 2M/440 MHz radio and accessories.

MFJ’s MightyLites™ are so light and
small you can carry them in the palm of
your hand! Take them with you anywhere.

No more picking up and hauling around
heavy, bulky supplies that can give you a
painful backache, pulled muscle or hernia.

MFJ’s 25 Amp MightyLite™ weighs
just 3.7 Ibs. - that’s 5 times lighter than an
equivalent conventional power supply.
MFI’s 45 Amp is even more dramatic -- &8
times lighter and weighs just 5.5 pounds!

No RF hash!

These babies are clean . . . Your bud-
dies won’t hear any RF hash on your sig-
nal! Nene in your receiver either!

Some competing switching power sup-
plies generate objectionable RF hash in
your transmitted and received signal.

These super clean MFJ MightyLites™
meet all FCC Class B regulations.

Low Ripple . . . Highly Regulated

Less than 35 mV pl'.:dk -to-peak ripple
under 25 or 45 amp full load. Load regula-
tion is better than 1.5% under full load.

Fully Protected
You won’t burn up our power supplies!

*14

45 A

They are fully protected with Over Voltage
and Over Current protection circuits.
Worldwide Versatility
MF ] MightyLites™ can be used any-
where in the world! They have switchable
AC input voltage and work from 85 to 135
VAC or 170 to 260 VAC. Replaceable fuse.
MightyLites™ . . . Mighty Features

MFI-4225MV
- 25 Amp

plus s&h
MF}_&”%MV

$ l 9995

plus s&h

No RF Hash

995

mp

cools your power supply for long life.
Two models to choose from .
MFJ-4225MYV, $149.95. 25 Ampc.
maximum or 22 Amps continuous. Weighs
3.7 pounds. Measures 5/:Wx4'/:Hx6D in.
MFJ-4245MYV, $199.95. 45 Amps
maximum or 40 Amps continuous. Weighs
5.5 pounds. Measures 7'-Wx4'iHx9D in.

Front-panel control lets you vary out-
put from 9 to 15 Volts DC.

Front-panel has easy access five-way
binding posts for heavy duty use and ciga-
rette lighter socket for mobile accessories.
MFJ-4245MV has two sets of quick-con-
nects on the rear for accessories.

Brightly illuminated 3 inch meters let
you monitor load voltage and current.

A whisper quiet internal fan efficiently

NEW! 25 Amp MightyLite™

Super light, super MFJ4I25
compact switching
gowar supply delivers Sl

5 Amps maximum/ Pl sth

22 Amps continuous
at 13.8 Volts DC. Low n%p]e highly regulated. No
RF Hash! Five-way binding posts for high current.
Quick connects for accessories. Over voltage/cur-
rent protection. 110 or 220 VAC operation. Meets
FCC Class B regs. 3.5 Ibs. 5'/:Wx2'Hx10%:D in.

MF) 35/30 Amp Adjustable Regulated DC Power Supply
Massive 19.2 pound transformer . .. No RF hash . . . Adjustable 1 to 14 VDC . . .

MFJ-4035MV MF]J’s heavy duty
$ ©5 conventional power sup-
l 49 ply is excellent for pow-
plus s&h

ering HF or 2 Meter/440 MHz
transceiver/accessories.

A massive 19.2 pound transformer
makes this power supply super heavy duty!
It delivers 35 amps maximum and 30 amps
continuous without even flexing its mus-
cles. Plugs into any 110 VAC wall outlet.

It’s highly regulated with load regula-
tion better than 1%. Ripple voltage is less
than 30 mV. No RF hash -- it's super clean!

Fully protected — has over voltage pro-
tection, fold back short circuit protection
and over-temperature protection.

You get front panel adjustable voltage
from 1 to 14 VDC with a convenient detent
set at 13.8 VDC. A pair of front-panel
meters let you monitor voltage and current,

Three sets of output terminals include a
pair of heavy duty five-way binding posts
for HF/VHF radios, two pairs of quick-con-
nects for accessories and a covered ciga-
rette lighter socket for mobile accessories.

A front-panel fuse holder makes fuse
replacement easy. Whisper quiet fan speed
increases as load current increases -- keeps
components cool. 9'2Wx6Hx9:D inches.

MFJ High Current Multiple DC Power Outlets

Power two HF/VHF transcezvers and six or more accessones from your 12 VDC power supply

New!
MFJ-1117

This is
MFJ’s most versatile and highest current

MFJ-1118, $74.95.

Deluxe Multiple DC Power Qutlet. Lets
you power two HF and/or VHF transceivers

54995

495

MFJ-1118  and six or more accessories
5749 from your transceiver’s main 12
VDC supply.
plus s&h Two pairs of super heavy
MEFI-1116

duty 30 amp 5-way binding
posts connect your transceivers.
Each pair is fused and RF
bypassed. Handles 35 Amps
lotal Six pairs of heavy duty, RF
bypassed 5-way binding posts
let you power your accessories.
They handle 15 Amps total, are
protected by a master fuse and have an
ON/OFF switch with “ON" LED indicator.
Built-in 0-25 VDC voltmeter. Six feet
super heavy duty eight gauge color-
coded cable with ring tongue terminals,
Binding posts are spaced for standard
dual banana plugs. Heavy duty alu-
minum construction. 12'/:x2%:x2'/ in.
MFJ-1116, $49.95. Similar to MFJ-

p]w; s&h

MB:

1118. No 30 amp posts. Has “ON” LED
and 0-25 VDC voltmeter. 15 amps total.

MFJ-1112, $34.95. Similar to MFJ-
1116. No on/off switch, LED, meter, fuse.

NEW! MFJ-1117, $54.95. For power-
ing four HF /VHF radios (two at 35 Amps
each and two at 35 Amps combined) simul-
taneously. Tiny 8x2x3 inches.

Free MFJ Catalog

Nearest Dealer . . . 800-647-1800

hittp://www.mfjenterprises.com
* | Year No Matter What™ warranty » 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(662) 323- 5869; 8-4:30 CST, Mon.-Fri.
662) 323-6551; Add s/h
Techl cl (662) 323- 0549

Prices and specifications xubject o « lmwu () 2000 MF.I Enterprises, Inc.

All are protected by MF J’s famous No Matter What™ one year limited warranty.



Visit our exquisite website @

Surplus Sales of Nebraska

www.surplussales.com

Collins Parts & Tube Kits

KWM-2/KWM-2A Manual covers all versions ~ § 35
312B-4 / 312B-5 Manual § 19
5" x 7" 4W Replacement Speaker § 24
Collins Spray Paint, All Colors §10
#557 Ceramic Trimmers, 3-12, 5-25, 8-50pF & 5
Tube Kit - KWM-2/A  With 6146W Finals §135
Tube Kit - KWM-2/A  WITH OUT 6146W Finals s 110
Tube Kit - 51S-1 §137
Tube Kit - 755-1 § 90
Tube Kit - 755-3 /A /B / C § 95

Tube Kit - 325-10r 325-3 / A please specify  § 105
4D32 fits 32V-1, 32V-20r 32V-3  §20 5+ $18

Surplus Sales recently acquired
500,000 vacuum tubes including new
US made Sweep Tubes. Limited quan-
tities at introductory sale prices!

; ,-l] i SPLIT
AR BEADS

Radio Frequency Interference

1/4" Bead withOUT Cage $2ea  (10+)51.50
1/4" Bead WITH Cage $250 ea (10-+)52
3/8" Bead WITH Cage §250ea (10+)52
1/2" Bead WITH Cage $6.50ea (10-+)S6
1/2" Bead withOUT Cage $550 ea (10-+)35

1502 Jones Street, Omaha, NE 68102

6JB6 $29ea.  $65/ matched pr.
6JE6 $39ea. 985/ matched pr.
6KD6 $39ea.  $85/ matched pr.
6JS6C $39ea. 585/ matched pr.
6LB6 S24ea. 955/ matched pr.
6LQ6 $39ea. 585/ matched pr.
6MJ6  $59ea.  $125/ matched pr.
HI-MANUALS

Surplus Sales recently purchased HI-
Manuals of Council Bluffs, lowa. Pri-
ority Mail included in our manual price
+we will ship most manuals within 24
hours. Give us a shot the next time
you need a quality book quickly.

o Fax: 402-346-2939
Visa, MasterCard, American Express or Discover ¢ Call or e-mail for shipping and total charges

800-244-4567 -

811A  CETRON, US MADE. Matched sets of 4 now only $105
6146W Replaces 6146, 6146A, 6146B. By GE. 519 6+ $18
6146W  Matched Pairs (GEg §39  3+npairs 935
(GE Brand) 12BY7A-JAN .. 510 6CL6-JAN ... $5
(Phillips Brand) 6AZ8JAN ... S8  6BA6-5749 .. $6

o e-mail: grinnell@surplussales.com

402-346-4750

Gheck out RADIOS-ON-LINE on the ARRL web site:
http://www.arrl.org/ads/RadiosOnLine/
Buy, Sell or Trade gear FAST... VERY FAST!

Professional Motorized HF Antenna You Can Use Anywhere

!

Professional Antennas for the Amateur™

See our complete line of
Antennas and accessories at
www.cq73.com

o  New all metal Black Hawk Motor™, very quiet, very smooth, easy tuning

o  Remotely tunes 80 to 10 meters in just seconds with manual control box

o Install at home, condo, apartment, deck, balcony, patio or anywhere!

o  Comes with small 8 wire counterpoise just 10 feet long, very easy to install
o Includes 50 feet of coax, 6 foot stainless steel whip, stainless mount bracket
o  Just 10.5 feet tall, weighs less than 6 pounds, rated at 1 KW SSB

o  Patented spring contact and no hazardous Beryllium fingerstock!

www.cq73.com High Sierra AntennAs 530-273-3415
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COLLINS 312B-3, 270G-1 and 270G-2
LOUD SPEAKERS. Remanufactured
Collins accessories and spares for S-Line
and A-Line equipment. Please visit our
website at www.advanced-optics.com/
collins.htm. For all US and Canadian sales
please contact David Knepper, W3ST, PO
Box 34, Sidman, PA 15955. Phone (814)
487-4403 Eves or email him at
cra@floodcity.net

DIGITAL FIELD strength meters: IC
Engineering, http://www.digifield.com

DON'T LET YOUR SPOUSE GET
CHEATED! Tell them about River Radio. We
buy ham radio estates at fair and honest
prices. We also write estate and insurance
appraisals of ham equipment. www.river-
radio.com Ron Kienzle, KZ7P, 1488 Sutton,
Cincinnati, OH 45230

ELECTRONIC COMPONENTS, kits, test
equipment, antenna supplies, books, and
tools. Many hard to find items like variable
capacitors, vernier dials and drives, coll
forms, magnet wire, toroids, more. Visit
Ocean State Electronics at
www.oselectronics.com

ELECTRONIC KITS & ASSEMBLIES.
Surplus Parts www.a-aengineering.com

“EVERYTHING FOR THE MORSE ENTHU-
SIAST” Morse Express. Keys, keyers, kits,
books. 303-752-3382. http://
www.MorseX.com

FERRITE Split core w/plastic case
www.e-olympix.com

FIVE 304-TLs still in mfr safety shipping
boxes. Capacitor 10,000 volt dual 100 mmf
National TML 100DB. Make offer. Knox,
W7ERS 253-848-6424. 1813 South
Meridian Street, Apt 124, Puyallup, WA
98371

FOLDING/BACKPACK SOLAR PANELS:
Folding panels are epoxy construction
(rugged, ripstop nylon case) and are ideal
for portable/QRP as well as field day
operations. 10, 20 and 30 watt models. Full
line of folding solar panels, charge control-
lers, desulfators and other solar energy
components (including kits). Full sized solar
panels and all popular brands of panels,
controllers and inverters. ConnecticutSolar,
on the web at: http://www.ctsolar.com

FOR SALE: 60 Foot Dish with full
Azimuth and Elevation drives. Situated
on 2 acres in Southeastern Colorado.
Price $375,000.00. First mortgage
available with 85K down payment. Call
owner: W2PLL. Tel. 631-287-6133. Institu-
tions and corporations having IRS: 501-C3
standing may contact us for consideration.
Please: Serious inquiries only.

FOR SALE: COMPLETE HAM STATION
used less than one hour. Yaesu MARKV FT-
1000MP w/FP-29 ps, FL-7000 amplifier,
Mosley 10/15/20/40 Yagi, MFJ-259, MFJ-
267, M2 rotator and much more. Only
$7,000, you ship. Contact KSEWY, 806-634-
5581.

FOR SALE: HENRY 2K CONSOLE.
Heathkits: Monitorscope SB-610, RF
Generator 1G-5242, solid state voltmeter IM-
16. All manuals. No shipping. W1HBZ. 973-
773-2570.

FREE DX HEADING MAPS, lists at http://
forums.delphiforums.com/haminfo. W2HOJ

FREE!!! Ham Radio and other CD-Roms &
Software disk catalog. MOM ‘N’ POP’S
SOFTWARE, P. O. Box 15003-HA,
Springhill, FL 34604-0111. 1-352-688-9108.
momnpop @ momnpopsware.com

FREE: Ham Radio Gospel Tracts, SASE.
KW3A, 265 West Ave., Springfield, PA
19064.



MFJ Speech Intelligibility

‘% 4 makes barely understandable speech highly understandable!
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BYPASS RPUTAIE SPEAKER

“What did you say?” Can you
hear but . . . just can’t always uudersrand
everythmg people are saymg

As we get older, high frequency hear-
ing loss reduces our ability to under-
stand speech. Here's why

Research shows that nearly half the
speech intelligibility is contained in
1000 to 4000 Hz range, but contains a
miniscule 4% of total speech energy.

On the other hand, the low frequen-
cies, 125 to 500 Hz have most of the
speech energy (55%) but contribute very
little to intelligibility -- only 4%.
To dramatically improve your ability

to understand
speech, you must:

First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelligi-
¥ bility is concen-

s MFJ 616 o5 tr: a‘tged. £ ctoasi
econd, drasti-

l 69 cally reduce speech
energﬁ below 500 Hz where only 4% of
speech intelligibility lies.

The MFJ-616 splits the audio speech
band into four overlapping octave ranges
centered at 300, 600, 1200 and 2400 Hz.
You can boost or cut each range by
nearly 20 dB.

A balance control and separate 2'/>- Watt
amplifiers let you equalize perceived
loudness to each ear so both ears help.

By boosting high and cutting low B‘e-
quencies and adjusting the balanced con-
trol, speech that you can barely under-
stand become highly understandable!

Even if you don't have high frequency
hearing loss, you’ll dramatically improve
% ur ability to understand speech.

ou’ll get an edge in contesting and
DXing and enjoy ragchewing more.

Here’s what OST for April, 2001 said

. “I expected a subtle effect at best,
but I was astonished . . . The result was
remarkably clean, understandable
speech without hissing, ringing or other
strange effects . . . made a dramatic
improvement . . ."

Immuned to RFI. Has phone jack,
on/off speaker switch, 2 inputs, bypass
switch. 10Wx2'/:Hx6D", Needs 12 VDC,

MFJ-1316, $19.95. For 110 VAC
operation. Provides 12 VDC/1.5 Amps.

MFJ-72, $58.80. All-in-one MFJ-
616 Aaessun Pack. Includes MFJ-392
headphones, two MFJ-281 speakers and
MFIJ-1316 power supply. Save $7!

Try it for 30 Days

Order from MFI and try il -- No obli-

gali()n. If not delighted, return it within
0 days for refund less shipping.

MFJ Contest Voice Keyer 60 dB Null wipes out

Transformer-coupled -- No RFI, hum or feedback . . .

seconds total, 5-messages . . .

Let this new microprocessor
controlled MFJ Contest Voice
Keyer™ call CQ, send your call
and do contest exchanges for
you in your own natural voice!

Store frequently used phrases
like “CQ Contest this is AASMT",

“You're 59" . . . “Qth is Mississ-
ippi” ... Contest by pressing a
few buttons and save your voice.

Record and play back five
natural sounding messages in a
total of 75 seconds. Uses eeprom
- no battery backup needed.

You can repeat messages
continuously and vary the repeat
delay from 3 to 500 seconds.
Makes a great voice beacon and
calling CQ is so easy.

You can also record and play
back off-the-air signals -- great
help if you didn’t get it right the
first ime! No more “Please repeat”.

A playing message can be

Records received audio . . .

MF]J-434 halted by the

$ l 7995 Stop Button,
your micro-

phone’s PTT/VOX, remote con-
trol or computer.

Has jack for remote or com-
puter control (using CT, NA or
other program). Lets you select,
play and cancel messages.

Your mic’s audio characteris-
tics do not change when your
MFJ-434 is installed.

All audio lines are RF fil-
tered to eliminate RFI, audio
feedback and distortion. An
audio isolation transformer
totally eliminates hum and dis-
tortion caused by ground loops.

It’s easy to use -- just plug in
your 8 pin mic and plug the
MFI-434 cable into your trans-
ceiver. Internal jumpers let you
set it to your rig. Use your mic
or its built-in mic for recording.

Built-in speaker-amplifier.
Speaker/phone jack. Use 9 Volt
battery, 9-15 VDC or 110 VAC
with optional MFJ-1312D,
$14.95. 6'-Wx2'/:Hx6'/:D in.

MFJ-73, $29.95. MFJ-434
Remote Control with cable.

MIFJ-784B

noise and mierlerence

MEFI-1026
*179°
receiver from overloading.
- Use the MFJ-1026 as an
s adjustable phasing network.
' You can combine two antennas
¢ to give you various directional
patterns. Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.
Easy-to-use! Plugs between
transmitting antenna and trans-
ceiver. To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button.
Use built-in active antenna or an
external one. MFI's exclusive
Constant Amplitude Phase
Control™ makes nulling easy.
RF sense T/R switch auto-
matically bypasses your trans-
ceiver when you transmit.
Adjustable delay time. Uses 12
VDC or 110 VAC with MFJ-

out a strong local ham or AM
broadcast station to prevent your

Wipe out noise and interfer-
ence before it gets into your
receiver with a 60 dB null!

Eliminate all types of noise -
- severe power line noise from
arcing transformers and insula-
tors, fluorescent lamps, light
dimmers, touch controlled
lamps, computers, TV birdies,
lightning crashes from distant
thunderstorms, electric drills, .
motors, industrial processes . . .

It’s more effective than a noise
blanker! Interference much
stronger than your desired signal
can be completely removed
without affecting your signal.

It works on all modes -- SSB,

1312D, $14.95. 6'/:x1'/2x6'/: in.
AM, CW, FM -- and frequences 1.1025. $15 :
from BCB to lower VHE. MFJ-1025, $159.95. Like

You can null out strong QRM ?élijbfl?&_ém
on top of weak rare DX and active anten-

s it . P
then work him! You can null na., use external noise antenna.

Free MFJ Catalog

Visit: http://www. mﬁenterpnves.com

MFJ tunable Super DSP hlier_

Only MFI gives you tun-
able and programmable
“brick wall™ DSP filters.

You can continuously fune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint
and eliminate interference.

Only MFI gives you 5 factory pre-set
and 10 programmable pre-set filters you

can customize. Automatic notch filter
searches for and eliminates multiple het-

erodynes. Advanced adaptive noise reduc-
tion silences background noise and QRM.

or call toll-free 800-647-1800

* | Year No Matter Whar™ warranty + 30 day money
back guarantee (less s/h) on orders direct from MFJ]

FAX:(662)323-6551 5-4:30 CST, Mon.-

Prices and specifications subject to change.

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd. Starkvﬂle
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

Add shiy
(€) 2002 MFJ Ente rprises. Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info



ENGINEERING

Your source for complete antennas
and professional grade antenna parts!

FREE Hat!
With a $100
Purchase.
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Stainless Radial Plate
with Coax Attachment Feature

Supplies

ﬁ}? i e il - -
o Order Tod74// DXengineering.com|

1.800.771.0103

Check our secure web site for Sales, Specials, E-mail and the parts that you need! Tech/International: 330.572.3200

i aluns
Unadilla B o

HBHT200 Balun
$ 49 95

HB100 Balun
$ 49 95

HBH50 Balun
$39 95

200 ohm to 50 ohm for use with

antenna tuner (HBHT200)...$49.95
- 100 ohm to 50 ohm for use with

g full wave loops (HB100) .....$49.95
Ly 50 ohm to 50 ohm for use with
dipoles (HBH50) ................. $39.95

CUBEX

Quad Antennas
“A 40 + YEAR TRADITION”

Quad antennas - 2m, 6m, & HF 10m thru 40m
Check our website - www.cubex.com
Write Or Call For Free Catalog
228 HIBISCUS ST. #9, JUPITER, FL 33458
(561) 748-2830 FAX (561) 748-2831

Kanga US - QRP Products

DK9SQ Masts and Antennas
KK7B — R2Pro, MiniR2, T2, UVFO
W7Z0I — Spectrum Analyzer & more
n8et@kangaus.com www.kangaus.com
3521 Spring Lake Dr. Findlay, OH 45840
877-767-0675 419-423-4604

REPEATER CONTROLLER

Model: 1P

= Has all the essential features of
controllers costing much more

= Assembled & fully tested — not a kit
= Easy to use & simple to program

-
x3.5 Order toll free (888) 280-8287

only $69 B&D Enterprises
Plus $5 shipping P.O. Box 28362, San Jose, CA 95159

&® www.bdenterprises.com [J&t

HONDA

GENERATORS
What are JOU plugging into?

e Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)
e Extra long run time.

(Runs up to 8 hours
on .6 gallons!)

* Lightweight &
portable.

(Easy to carry - weighs
less than 30 Ibs!)

* Honda invertor
technology.

(Run sensitive electronics
worry free!)

EU1000i
* Eco-throttle $ 6 4 9

(Varies engine speed to F R E E

increase fuel efficiency while S
reducing sound levell) IN THE CONTINENTAL 48 STATES

EU2000iA2 also available $949

www.Mayberrys.com/generators
or call us toll free:

800-696- 1745 MAYBERRY

232 Main Street~PO Box 113, Port Murray, NJ 07865
Please read your owner’s manual before operating your Honda Power Equipment.

Authorized Dealer

Prices subject to change without notice.
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www.WEB-TRONICS.com

Powerful on-line source for your quality
electronic equipment & supplies.
Everything from resistors, capacitors, semicon-
ductor devices & inductors to computer
boards, data acquisition test equipment,

small CCD cameras & much, much more!

Circuit Specialists, Inc.
800-528-1417/480-464-2485
Since 1971 FAX 480-464-5824

GALVANIZED GUY BRACKETS AND
TORQUE ARMS. Rohn 25/45 $65/120 a set
+ shipping (includes zinc plated hardware).
Stainless steel hardware is available for an
additional charge. We also do custom
fabrication. Norm’s Fabrication, W8TTH,
2201 Porter Hwy, Adrian, MI 49221. 517-
263-7363. www.normsfab.com

HALLICRAFTERS Service Manuals. Amateur
and SWL. Write for prices. Specify model
numbers desired. Ardco Electronics, P.O. Box
95, Dept. Q, Berwyn, IL 60402.

HAM-Video: Arctic DX-pedition “Lost
Islands” (RIGB & RUGB). To order visit
www.nsiradio.com or call (800) 977-0448

HEATHKIT AMATEUR RADIO REPAIR by
RTO Electronics, 7280 Territorial Road,
Benton Harbor, Ml 49022. 616-468-7780. E-
mail: hamtech @ rtoham.com.
www.rtoham.com

HEATHKIT, KENWOOD, YAESU repair. Ed,
WA1LJY, 269-429-4295.

HY POWER ANTENNA COMPANY http://
www.angelfire.com/electronic/hypower/

ICOM repair most ICOM radios by ex-ICOM
tech. COMTEK, http://www.w7jv.com
w7jv@aol.com 360-779-9730, Kuni

KENWOOD Factory Authorized Service.
Also repair ICOM, YAESU and others.
GROTON ELECTRONICS (978) 630-9996.
http://www.grotonelectronics.com/

KEYERS: CW, voice, combination, beacon
ID and more. Unified Microsystems,
www.qth.com/w9xt

KITANO KEY COMPANY Contact Kit
Raymond for latest prices. 609-924-0145 or
e-mail k9kray @addressist.com

LEARN CODE by Hypnosis, www.success-
is-easy.com 800-425-2552.

MACINTOSH ham logging program on CD-
ROM. http://www.peachtree-solutions.com

MORSE 0-20 WPM 90 days guaranteed!
Codemaster V for IBM compatible PC
$29.95. Morse Express, 800-238-8205.
http://www.MorseX.com

MORSE KEYS AND PADDLES, from just
$29.95. Also HV RF parts & tubes, more!
Anthony Welsh Ltd., www.anthonywelsh.com

RADIO VINTAGE RADIO
DAZE & ELECTRONICS

Your Source For:
VACUUMTUBES ° Classic Transformers « Components
Glass Dials & Other Reproduction ltems * Books
Workbench Supplies ¢ Refinishing Products *Tools

Contact Us Today For Our Free Catalog!

7620 Omnitech Place, Victor, New York USA 14564
Tel: 585-742-2020 * Fax: 800-456-6494
web: www.radiodaze.com ¢ email: info@radiodaze.com

=2 mil0G

Complete 3-in-1 Software
1 - Logging/DXing DXxcc/
WAS/WAZ/IOTA/WPX for each band
mode; fast log searches; print QSLs
2 - Station Control of two
radios & 8 rotors; antenna switching;
ethernet control; SO2R support

3 - Contesting Fast data entry,

color-coded band map & multipliers
All features & screens on Web

Only $59 Download Free Demo

www.HamToys.com

NEAT STUFF! - DWM Communications -
http://gqth.com/dwm

NEW ROHN TOWERS - Cheap. Check us out
www.alabamatower.com

OLD TIMER HAM looking for his QSL card or
copy - XU8LR (Shanghai, 1930’s), 516-676-
3353 or e-mail Rawlinsond @ AOL.com

ONE-MAN TOWERS™. 33-82 feet. 130
mph, 19 square feet. Free-standing, no guys.
Self-erecting. Welded structural steel.
Raise/lower antennas without climbing.
(888) 558-4300; www.onemantowers.com

QFile™ QSL FILING SYSTEM - Get
Organized! DXCC and WAS. www.Radio-
Warehouse.com or 704-321-2300.

RADIO REPAIR, Done right! 23 years
specializing in Kenwood, Yaesu, Icom,
including lightning-damage repairs. INTER-
NATIONAL RADIO, 1118 Raymond Ave., Fort
Pierce, FL 34950. intlradio@juno.com 1-
772-489-6302 http://www.qth.com/irsd

Remote Control by DTMFs over the
telephone http://www.hamkit.com

REPEATERS - VHF & UHF “Hi Pro”, Two
Year Warranty. Free Catalog. Maggiore
Electronic Lab., 600 Westtown Rd., W.
Chester, PA 19382. 610-436-6051.
www.hiprorepeaters.com




Thousands of electronic
parts available online

www.allelectronics.com
| AA Cell 1800 mAh SPECIAL |
High-capacity, 1.2 Volt =

1800 mAh rechargegble .“Eﬁ“.«(ﬂ

NiMh AA cell. New cells. Our regular price
on a similar 1850 mAh cell is $3.50.

Limited quantity. CAT# NMH-180

$ 8_5 50 for $2.25 each

each 100 for $2.00 each

5” X 1” Electroluminescent Strip

Ivory in

off-state. :g \
Glows green

when energized by 120 Vac or inverter. For
backlighting control panels, special-effects

lighting, models etc. Solderable pins extend
0.2" beyond end of panel. CAT# EL-5

$ 50 [20for $3.25 each
“each | 100 for $2.50 each
Class 2 Wall Transformer
6 Vdc 800 Ma

White transformer and cord. 2.5mm
coax plug. Center positive.
Individually boxed. UL, CSA.

CAT # DCTX-681 $

50

60 pcs (1 case) each <
$2.25 each
480 for $1.75 each
960 for $1.25 each e
The Brightest!!!
Super-UItrabright Red LED

6000 med. Brighter than our ultrabright
LEDs, this is the brightest 5mm red
LED we've ever sold. Clear in the
off-state. Standard T 1-3/4 package.
CAT # LED-94 [0 for 65¢ each

¢ 100 for 50¢ each
each 1000 for 35¢ each
ORDER TOLL FREE
1-800-826-5432
CHARGE ORDERS to Visa, Mastercard,

American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handiing for the
48 continenlal U.S.A. $6.00 per order. All others including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORNIA must include |ocal state sales tax. Quantities

Limited. NO COD. Prices subject

CALL, WRITE to change without notice

EAX or E-MAIL MAIL ORDERS TO:

for our FREE JL\EEI=E={eayz{e] ][]
96 Page CORPORATION
CATALOG P.O. Box 567 .

YL Van Nuys, CA 91408

dahsnalasaal FAX (818)781-2653

allcorp@allcorp.com

e-mail

HidBiothe

“With*A
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lNow Available! 1C-208H

Think of it as the “2720H’s kid brother - WITH ATTITUDE!

Get more power, wider RX, and a whopping 500 alphanumeric memory channels
with this space saving performer!

High Power Rating * While 55 Watts on VHF is common, 50 Watts of UHF is not! The “208H packs a punch!

Wide Band Receiver © Keep up with oll that is going on in the neighborhood! The receiver in the IC-208H covers
118173, 230:549 ond 810-999 MHz™.

Plenty of Memary = What fo do with all that frequency coverage? Store it! With 500 olphanumeric memory
channels, the IC-208H is a sconning enthusiosts dream!

Dynamic Memary Scan (DMS) © 10 horks, store 2100 channels per bank, however you want them to be listed.
Then, with lcom’s NEW bank finking capabifity, you can select what bonks you wont to scon,

C1CSS/DTCS = This litle box will ofiow you to operate either with the “Old
Tones” (CTCSS) as well as the “NEW Codes” (DTCS).

One or Two Piece * You choose how you wont fo configure your rig! The remate
head attached to the rig, or remote mounted with the included OPC-A00R cable.

Wide or Narrow Operation ® Whether operating through o traditionol repeater, or
frying to squeeze more spectrum efficiency, the IC208H will quickly switch from Wide FM to Nomow FM operation.

Weather or Not ® The I(-208H includes o Weather Alert function fo keep you on top of any emergency
announcement from the National Weather Service.

Don't be Afraid of the Dark ® The IC-208H sports backlit keys for night or low light operations. Also, the front
panel and tuning knob ore color seleciable! Choose from Green, Orange, or Amber.

Call your authorized dealer foday!

Check us out!
(www.icomumericu.tom)

I C O Mw
*Cellulor frequancies blocked.

@003 kom Ameica Inc. The lcom logo s o registered tradamark of lcom Inc. Al specificatians are subject to change without notice or obligation, 6172



I i VX-7R
f \ Tri-Band

I %Handheld
= |with Dual
Receive

HF, 6M, 2M, 440 MHz
FT-920

FT-8800R
2M/440 MHz
Transceiver

FT-2800M
2M Transceiver

LARGE SELECTION OF USED GEAR!!!

v \ ‘ Choice of the World's top DX'ers®

i 5W Tri-Band

gl W/wideband

MARK-V FT-1000MP/Field
All Mode HF Transceivers

the__™=A~A
HAM STATION

P.O. Box 6522
220 N. Fulton Avenue
Evansville, IN 47719-0522

Store Hours (cst)
Mon-Fri: 8AM - 4PM
Sat: 9AM - 2PM
ORDERS & PRICE CHECKS

800-729-4373
LOCAL INFORMATON
812-422-0231
FAX 812-422-4253
e-mail: sales@hamstation.com
http://www.hamstation.com

VX-5R

RF TRANSISTORS & TUBES 2SC2879,
28C2290, 25C2312, 25C1969, SD1446,
MRF317, 3-500ZG, 3CX3000A7, 4CX250B,
4CX1000A, 4CX1500B, 4CX5000A, 572B.
SEE OUR WEB SITE FOR OTHER
PRODUCTS. www.westgateparts.com
WESTGATE 800-213-4563

ROSS $$$$ New Specials: Kenwood, TM-
G707A, under $270.00. Check out our Web
page for our Dutch Auction Sale:
www.rossdist.com. Phone (208) 852-0830.
All prices Cash FOB Preston. Ross
Distributing Company, 78 South State,
Preston, Idaho 83263

SATELLITE EQUIPMENT - C/Ku Band
Big Dish Equipment,
http://www.daveswebshop.com

SMC ELECTRONICS - Surplus and
refurbished electronic equipment including
repair/replacement/experimenter parts and
accessories. Over 4100 items in stock.
KA1BIN www.smcelectronics.com

TERMS:

Prices Do Not Include Shipping.
Price and Availablity Subject to
Change Without Notice
Most Orders Shipped The Same Day
COD's Welcome

I L
=D
I el 2

ww. 1 ENNADYNE...

WORLDWIDE LEADER IN LOG-PERIODIC ANTENNAS

5-Band HF from $489
210-599-9064

tennadyn@satx.net

ALUMINUM WITH A PhD
FREE SHIPPING TO 48

Liquid Electrical Tape I

Better Than Tape

Easily Removed

Save 10% |
Use Code: "QST504" |

Quality Products at Amateur Prices!
The K1CRA RadioWebStore

www.klcra.com |
1-888-248-3484 J

DI ALUP
Free Global Calling over Broadband!

No cost to {oin. Our QuickStart Guide answers
your questions and gets you setup.

Visit: http://pulver.com/fwd for more info

visit us at

& :., www.hosenose.com

for free demos & more product info

LOGic 6 - the best software Fackage for your
shack! Complete logging, tracking for any award, QSL
cardsflabels, contesting, rig interfacing, antenna rotor
control, digital communications for all modes, un-
equaled packet sFotta‘ng‘ CW keyer, sound card sup-
?cn. customizable screensireports w/ user-defined
ields, prints graphics and color, superb documenta-

tion, unsurpassed tech support, grayline AZ-EQ map,
callbook from web or CD, and much more. Unsur-
assed flexipility! Requires COROM drive, XP/ME/98/

T. $129. Foreign shipping extra. New! Rig and
keyer interfaces, extension cables, USB adapters,
batteries, chargers, and inverters also available!
TRX-Manager - Total, computerized rig control,
more features than the rig's front panel. $69

A great hobby deserves state-of-the-art!

Personal Database A'f lications, De?I Q. 1323 Center Dr,
Auburn, GA 30011. %—307’—1511‘ 70-307- .
1496 tech suppl. sales qsi@hosenose.com (=TT
hours: 9-6 M-Th, 9-noon Fri. visa/me/discover

SURPLUS MICROWAVE PARTS AND
TEST EQUIPMENT. Visa, MasterCard and
Discover. DudleyLab.com Toms River, NJ,
USA. 732-240-6895

TELEGRAPH KEYS wanted by collector.
Bugs and unusual or unique straight keys or
sounders, and tube electronic keyers. Also
pre-1950 callbooks. Vince Thompson, K5VT,
3410 N. 4th Ave., Phoenix, AZ 85013. 602-
840-2653.

TELESCOPIC FIBERGLASS POLES - 3
heavy duty models, 19 to 22 ft., stackable to
39 ft. The Mast Company,
www.TMastCo.com

The SPYDERCONE ANTENNA. Any Band
limited space antenna. Call Now Free 877-
890-CONE (2663) www.coneantenna.com

TRADE NIKON 35MM EQUIPMENT for
current model ham and short wave gear,
WS9T 920-685-5018

TUBES: We have a large inventory of new
old stock amateur tubes from 8xx to 3-
1000Zs to sweep tubes - all at great prices.
Radio Daze, LLC, 7620 Omnitech Place,
Victor, New York 14564, Phone (585) 742-
2020, Fax: (800) 456-6494, email:
info@radiodaze.com, web:
www.radiodaze.com

NATIONAL RF, INC.

DIP METER

Find resonant freq of tuned
circuits/networks/antennas.
Aux output for freq. cntr.
NRM-2, with 1 coil, $219.95

VECTOR-FINDER
Handheld VHF direction
finder. Uses any FM xcvr.
Audible & LED display.
VF-142Q, 130-300 MHz

$239.95 NRM-2D, with 3 coils (1.5-
VF-142QM, 130-500 MHz 40 MHz), and case, $299.95
$289.95 Additional coils (ranges

between 0.4 and 70 MHz
S/H Extra, CA add tax avail.), $39.95 each

7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111

858.565.1319 FAX 858.571.5909
www.NationalRF.com

Ham University

*shipping $5 US (UPS)/$7.00 International

The national association for
ARRL AMATEUR RADIO

Learn Morse code, pass your 5 words-per-minute code exam, and increase your copying
speed! This software introduces the code one letter at a time. Exercises and games make
learning the code effortless (you set the speed). BONUS! Ham University contains the
questions for all three FCC written exams. Learn the code, and pass your exams!
CD-ROM requires Win95-XP. — ARRL Order No. 8735 — $39.95*

Order toll-free
1-888-277-5289 (US)
www.arrl.org/shop

tel: 860-594-0355
fax: 860-594-0303
e-mail: pubsales@arrl.org
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WANTED: Gonset G-76, Hallicrafters SR-
400, ART 13 transmitter and Accu Memory
Il Keyer, KBOW, (916) 635-4994;
frankdellechaie @ sprintmail.com

: KIM’'s; SYM's; AlM’s; SOL's; OMNIBOT's;
UNIMAT’s & related HW/SW. John Rawley,
1923 Susquehanna Rd, Abington, PA
19001; 215-884-9220; johnR750@aol.com

WANTED: Late Round Emblem Collins or
Rockwell Collins S-Line. Jim, WA3CEX, 1-
661-259-2011, jstitz@pacbell.net

WANTED: POWER TRANSFORMER for
Hallicrafter receiver model S-40B. KA9DTI,
847-249-3068

WANTED: SCHEMATICS and/or Service
Manuals for HP8590B Spectrum Analyzer
and Z3816A GPS Receiver Frequency
Standard. Already have operating informa-
tion. Ed Pienkowski, W8BEB, 630-377-0227
W8BEB@MSN.COM

www.arrl.org/join.html
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Practical projects,
design and
construction ideas
for UHF and
Microwave
Experimenters

Without a room full of special
test equipment and machine
tools—you can assemble a
high performance antenna
or transverter. This CD-ROM
includes Volume 1 (1994) and
Volume 2 (1997) of The ARRL
Microwave Projects Manuals.

Access a variety of tried and
tested projects:

¢ fransverters

« preamplifiers

« power amplifiers
* antennas

¢ test and measurement
equipment

...and more.

You can build it!

CD-ROM requires Microsoft Windows 98
or later, or Macintosh

Also available from your ARRL Dealer:

The ARRL UHF/Microwave
Experimenter’s Manual,
ARRL Order No. 3126

International Microwave Handbook,
ARRL Order No. 8739

The ARRL UHF/Microwave
Projects CD

ARRL Order No. 8853— ONLY $24.95*

*shipping: $5 US (UPS) /8

A R R L The national association for
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

.00 International

QST &2008

TECH TALR (

Filters: To buy or not fo buy? ]

If there is one parficular aspect or it most radio amateurs have in common, it is seeking
out the best possible performance-versus-cost ratio in an HF fransceiver. The quest holds
good merit, but remember to factor options responsible for that high performance (like
IF filters and DSP) into the equation before making a buying decision. Adding optional
IF filters (up to seven for compefitive model transceivers) noticeably increases overall
cost, yet excluding such optional filters shorfchanges one’s full radio enjoyment. What
fo do? Go first closs right from the start with lcom’s world famous IC-756PROII,
naturally!

FILTERS, SKIRTS AND DSP. Two of the IC-756PROII's leading assefs are ifs
extensive digital IF filters and its 32 bit floating point DSP. Combined, they produce over
50 different builtin filter widths and
response curves fo mate with operating
needs and band condifions of the day.
There are no optional filters needed! These
DSP-based filters, incidentally, utilize
computerfype concepts to clock signals in

IC-756PROII

and out of the processor. Further, lcom’s 32 bit DSP can process data with less noise
than a 16 bit DSP system. That's why its filter curves can be wide for fulkbodied qudio
yet ultra steep-skirted (only 200Hz difference between its —6 and —60dB points in CW)
for incredible selectivity. Crystal filters are good and mechanical filters are better, but
neither fype compare fo lcom’s DSP filters. It's that simple!

ADDITIONAL CONSIDERATIONS. Using IF filters plays a major role in every
fransceiver's performance, buf they must be supported by additional “high end” circuitry
fo produce a fopline rig—and this is where Icom’s IC-756PROIl blows away the
compefition. Its multiple AGC loops support increased receiver sensifivity with a lower
noise floor and permit copying weak signals without desensing or “pumping” from sfrong
adjocent-frequency signals. It is a difference you can hear—and appreciate!

Digifal Twin PassBand Tuning further separates the IC-756PROII from the compefition. By
rotating its concentric controls fogether, you can move IF response up or down. By
rotating them separately (one up, one down), you can narrow a filter's width, and by
moving only one control, you can tailor only one side of a response curve. As a result,
copying weak stations and rare DX is a cinch with lcom’s IC-756PROII. ~ Looking for
maximum value in an HF fronsceiver? Put an IC-756PROII in your shack and start
hearing what others are missing!

I CO IN visit your authorized Icom dealer today
fl Hﬂ mh to see our full product lineup!

Why not? You deserve it!

O .
(www.icomnmericu.com) I C o M

©@2003 1C0M Amsiico, Inc. 2380 116th Ave NE, Bellevwus, WA 98004, 425-454-8155. Tho ICOM logo ks o registetad hrodemark of 1CON, Inc. Al specications
ore subject fo change without nofice or obligation. 6009




WANTED TO BUY: USAF surplus radars:
APQ -109-120-122-126-139-172-153-157-
159. Also APG - 60 thru 70. Also IFF TPX
27/32/80/97/170. MW LINKS TRC 27/32/80/
97/170. Major system units, sub-

._1 220 MARCINST. L 4’ assemblies and component parts. As well

VISALIA, CA 93291 - 0 o N((® ‘.l as US Navy surplus air and shipboard radar
e e T T o N Www.ustowercom . N .l systems and assemblies. Plus radar

e T L DT T e T T S : : N .l Magnetrons and Klystrons of all types.
e MA SERIES CRANK-UP TUBULAR TOWERS N\ )| EMAIL: radiores@prodigy.net We do
Wil handie 10 sg. ft. amennas ar 50 MPH winds. : N k%fggd V?/R?\l %eEpgyr ?Ri cmlljd Usse Vl;/oEr E?ﬁtéh
MODEL  HEIGHT  HEIGHT  NUMBER WEIGHT SEC. 0D A ;
ND. MAX. MIN.  SECTIONS  POUNDS Top. EBot. : BUREAU RADARS.

MA-10 : iy 242 s 41 NT L s T
| i seonoe- : Zn poit g:g & ;Ealersol‘z:r faster than us! Mike Forman, 1472
B ‘ 9 4” 645 yop 8 Best Pric ng! MacArthur Blvd, Oakland, CA 94602, 510-

MA-770MDP™ ‘ 2010 830 Toq 8 N\ 530-8840, mftubes @webtv.net

WANTED: Tubes. Nobody pays more or

| twseoniop ‘ 0 126 ysa. 10 Z\ /N) - | WANTED: VACUUM TUBES - commercial,

Standard bases and eve mounts ineluded with ail towers (except MA-770, 77)-MDP ard 850-MOP} f N i industrial, amateur. Radio Daze, LLC, 7620
*MDP models carplete with heauy-duty motor driva w

h post: vt pull down, MOL-100 requi-ed. "R B Omnitech Place, Victor, New York 14564,

. . Phone: (585) 742-2020, Fax: (800) 456-
FREE STANDING CRANK-UP TOWERS 6494, email: info@radiodaze.com

Wil handle 18 sq. ft. antennas at 50 MPH winds.

MODEL  HEIGHT  HEIGHT  NUMBER  WEIGHT SEC. 0D A [ weBuY RADIOS!

1 no. MAX. MIN. SECTIONS  POUNDS Top. Bot. okl | www.recycledradio.com (603) 942-8709
| s o oy et e 1 | WILL DONATE TO 501-C3 ORGANIZA-
PSRt . s 1040 121 kL TION: 1kW transmitter continuous,

2 Txa7ompp- . g 1210 1912 o k=l - M synthesizer, exciter and PS. Harris RF-131
S x40 ' 934" 1590 e e | | Trans set, 2.0-29.999 MHz, AC PS single
<] TX-A39MDPL : 234" 1800 ke R phase 230V, 4300 watts. RF power amp.
S X-472vIDP incluges hsavy duty metor drive witr pos tive pull cown, ICL-100 requ rad. B, & g AM, SSB & CW modes. 50 ohm output.
~ | TX-489MDPL comes with heawy duty motor 3-ive with dual leve wine and aasitive pull down. BESEEE O Stability 1/10/8 per 24 hrs. PS and RF amp
1 WCPL modzis nelude tully ope-alianz! limil sw tch packages : B o B new condx, synth used but like new. Shpg
- R wgt approx 300 Ibs. Packs in 3 cartons, incl
FREE STANDING HEAVY-DUTY CRANK-UP TOWERS 111 [ cables, plugs and mic and manuals. Call
Will handfe 30 sq. i, amennas at 50 MPH winds. EEER o8 R 830-373-4445 or write KL7HFM (Texas)
f - : MDgEL HIEIIBI(-IT HFIIIEJHT SNE%%%EURS %Edﬁl;‘; TSEC. } L ) QRZ listed.
: . NO. . . op. . Lo -
B | . e poo o 1l NEAT STUFF! - DWM Communications -
fi%: | K853 : 3 870 15 VI R I http://gth.com/dwm
7 SO MWV Erp ' 28 1420 15 28 i r .
o HoxsiamopLs 72 22" 1600 B : www.seagmaui.com KH6SQ
: §ﬁ g HIX-G89MDPL" 89’ 238’ 2440 15 S ¢
; | Hox-6e9MOPL" 89’ 238 3450 18" i
L2 HIX-510EMD2L* 348 3700 15" i e
. iv N Inu\ujesasiw-duly motor d-ives with cual lave ] wind ard pogit ve pull dove NOPL rodels slude fully opeaional Bl seiteh packages 2 . JOBS
’ R N ‘I!X-E:JS’MJPL rated af 60 331 of anternaat 50 mph winds * HOK-LTIBMI1P rared &1 55 s ft 0% antenna a-h mph wmrs. _ - : o N t- I P I E R
B e ational Personal Emergency Response
S [ FREE STANDING "LOW PROFILE" COMPACT CRANK-UP TOWERS 11 | company (www.link-to-life.com) looking
. : Will handle 18 sq. ff. antennas at 50 MPH vands. (TMM-433R0 handles 24 sq i) T for part time installers in California (Los
' | MODEL  HEIGHT  HEIGHT  NUMBER  WEIGHT SEC. 0D : =l Angeles, San Diego & Sonoma counties),
' NO. MAX. MIN. SECTIONS POUNDS Top. Bob E - : Delaware (New Casﬂe)’ Georgia (Union,

N

TM-42385* 33 I 4 315 oo ot E¥ ‘f Lumpkin, Rabun, Stephens, Franklin &
pdS s = pe b B emr | U@ | anks counties) Washington, G, New
i Rotata-s must be top mounted R York' ( Albany & Erle‘ coumy)" New
X _Folans mu P e — _ Mexico, Pennsylvania, Washington
- rn = : . : Tawigrrat ngs-to EIA-spesifization: el g/Grays Iﬁ(r)bor, Sag ‘\l[\l[janh?outntieS) &

: B ver 1atngs ealizatons.. o 8 ermon range ashington coun-
cA"" FOR : " Full line of Accessories including: ~~ 'erPeeEnerl | ies). Installs take approximately 1 hour.
FREE = e Tower rotor drives +9°to: 24 anteana masts * 20 Chrgmolly mzsts D Reimbursed monthly at $50.00 / install,

: : i CURE. # Thrust bearings ¢ Mast raising fixtures» Rotating bases » Coaxarms o $25.00 / service call and $10.00 /

- CATALOGUE § B0 e Limi: Swilon Packages » Cusiom towers disconnect. Please email jh@link-to-
FOR ADDITIONAL INFORMATION CONTACT: Buyer is respensible for confirming all local zoning life.com.
Amateur Electonic Supply (All locations) » Texas Towers restrictions and cades. We recommend you abtain

Ham Radio Qutlst (All locations] * U.S. Tower (559) 733-2435 8l NBcessary permits prior to purchase.

NN

Sl LBhewn wlaptonal

Prices are FOB, fattory: Visalia, CA. Prices and specifications are subject to change without notice,

INTERNATIONAL MICROWAVE

Available Now! ORDER Toll-Free 1-888-277-5289 (US)
HANDBQOK Published by RSGB and ARRL www.arrl.org/shop

International Microwave Handbook
Edited by Andy Barter, GBATD

Reference information and designs for the microwave experimenter: operating techniques;
system analysis and propagation; microwave antennas; transmission lines and components;
microwave semiconductors and valves; construction techniques; common equipment; test
equipment; bands 1.3 GHz, 2.3 GHz, 3.4 GHz, 5.6 GHz, 10 GHz, 24 GHz, and above.

This book includes contributions from radio amateurs, organizations, publications and
companies from around the world.

Published jointly by The Radio Society of Great Britain (RSGB) and ARRL.

International Microwave Handbook ARRL ¢ 225 Main Street, Newington, CT 06111-1494
ARRL Order No. 8739 Retail $39.95* tel: 860-594-0355 fax: 860-594-0303

*shipping: $7 US (UPS), $9.00 International (surface) e-mail: pubsales@arrl.org QST 9/2003
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Colhns Radlo Manual Reposutury i
Hundreds of Manuals & CDs in Stock ‘

© Need info to repair or restore just about anything that
. Collins made? We probably have it! We also have
'\ rare equipment manuals and intemal documents that
! are impossible to find elsewhere! All Collins ham
equipment manuals are also available on our
Collins Radio CD-ROM set.

Do

1]
¥
¥

Radio Era is the largest publisher of old radio
* Information In digital format in the world. Call, Email o
Write for our catalog of CDs and lell us your needs!

SCHEMATIC & MANUAL SERVICE BUREAU
L 500.000 schematics - 40,000+ Manuals & Growing [
RAPIO LRA ARCHIVLS |

2043 Empire Central - Dallas, Texas 75235
214-358-5195 - Fax 214-357-4693

Major cradit cards - Sales@Radioera.com

WWW, radloera com |

............... TR R DR

WIRELESS
WEATHER
STATION

For specifications see:  $349.95
www.wirelessweatherstation.com
M&S Computer Products = Boonton, NJ

ORDERS: 1-800-333-9041

The BEST in

Mobile mounts

Free catalog available

Http:www.wiiix.com
" 4421 w. 87ih st
Hometown,Il 60456

708-423-0605,1691 fax

EQUIPMENT LTD. ——
e gy
RadioBox

Thiz clean looking, mobiie rdio travel
case |s padded for protection,
armored for impact. Carrying hande,
quick ralaase buckles, & adjustable pad-
ded divider, make this a versatilo,
professional quality casa that
will carry your squipment and
acchssories in slyle. Availabla
in two sizes Infroductory price.

Only $38.95

Curting Edge Ent. » 800 206-01 15 = www.powerportstore.com

1 ELECTRIC
' RADIO

MAGAZINI:

i The popular monthly magazine that brings you the
| bestin vintage Amateur Radio, radio history, and
| vintage-only ads. Send §1.00 for a sample to:

ER, PO Box 242, N
Bailey CO 80421-0242
720-924-0171 or email: u
ER@OfficeOnWeb.net
WWW.ERMAG.COM

HamCall™ world wide CD-ROM
Over 1,700,000 listings

@Hamﬁal!"‘ CD-ROM with FREE updates

via the Internet for 6 months.
Clearly, the most current and complete
ham radio CD-ROM. Updated monthly!
The HamCall™ CD-ROM allows you to fook up over 1.7 million
callsigns from all over the world, from over 300 DX call areas
HamCall™ allows the look up of hams world wide by callsign
name, street address, city, slale, postal code. county, counlry
and more. Custom label printing ognuns prints a varety of
labels. HamCall™ is $50. plus $5 s/h (38 international)
Works with DOS, Windows 3.1/95/98/ME/2000/XP
Waorks with most logging programs.
FREE & month Intermel password included.

BUCKMASTER
6196 Jefferson Highway * Mineral, VA 23117 USA
e-mail: info@buck.com

540:894-5777 + 800:282-5628 « 540:894-5141 (fax

TECH Tﬂ LI{ [ IC-2720H - Expanding Your FM Mobile Horizons )

Wont to odd new-found fun and excitement in your mobile pursuits? Check out lcom’s new IC-
2720H Dual Band FM mobile transceiver. It's looded with fodoy’s hottest features, a joy to
operate, and it will do crosshand repeat. This unique transceiver is comprised of a small main
unit, @ remote-mount confrol head and an 11 foot interconnecting cable. It insfalls in a snap
and produces a custom “builtin look” everyone will envy.

ROAD FRIENDLY, SURVIVAL READY! The I(-2720H features full duplex 2M/70CM
operation, plus it simultoneously receives
signals - the right side is o wide band receiver
covering 118-174, 375-550, & 810-999.990
MHz, while the left side covers the ham bands
between 118-550 MHz. Each band has its own
funing, squelch and volume controls for easy

operation, and all operating paromefers are 1IC—-2720H

directly accessible from the supplied mulfifunction mic. This transceiver has if all!

The IC-2720H delivers 50 watts output/2M, 35 watts/70CM and lower power selections of
15 and 5 watts per band. Additionally, it has 212 memories, 10 banks that can store up fo
200 mix-ond-match memories each, os desired. For weather watchers, the IC-2720H is
preprogrammed with NOAA weather channels, and has o weather alert system that sounds
an olorm when receiving o NOAA weather alert or bulletin.

Particularly afiractive is the 1G-2720H's inclusion of both CTCSS and DTCS encoders and
decoders. Plus there’s o tone-scan system that determines a repeater’s required access tone
and automafically loads it in CTCSS or DTCS memory. Either decoder can also be used fo
silently monitor o continuously-busy repeater and respond with alert beeps when receiving a
specific fone or code. Further, the CTCSS decoding system is directly compafible with CTCSS
encoders in all makes and models of FM transceivers (although other stations may wish they
too had on IC-2720H for silent monitoring) !

CROSSBAND REPEAT TOO! Like high tech fun? The IC-2720H is capable of crosshand
repeat operafion; Its like hoving a 50 watt rig right in your hond! Avoid unauthorized
operation by activating either the CTCSS or DTCS for “Closed Repeater” operafion. For
information about acceptable crossband repeat operation, confact lcom’s literature request
hofline af 425-450-6088 and ask for our crossband repeat brochure. This document is
downloadable from the web.

Ready fo open new dimensions in FM mobile enjoyment ond stay survival ready for
emergencies too? lcom’s new 1C-2720H is the key. Check it out at your fovorite dealer foday!

Why not? You deserve it! -
(www.icnmumericu.tom) | ‘ O M
(@203 1C0M A, Inc. 2380 11 th Ave NE, Belloue, WA 98004, 425-454:8155. Tha ICOM loga s  registored ademark of (COM, I All specications
e Subiject fo change without notice or obligation, 6008




BATTERIES AMERICA Ph:800-308-4805
Sept. ‘03 Specials ! ( order oNLINE too 1)

www.batteriesamerica.com
-Tmuug-smcmme

rges ditions your
er pac
stabl sensorc ‘a{
era es aII ?ut or
C|gare r

uto tlcs u b 4
For Vertex Standard VX-2R : ( Lithium ION - NEW)

FNB-82Li Li-onpk. 3.7v_1000mAh  $29.95
For Yaesu-Vertex VX-7R /VX-7Rb / VXA-700 : ( Li-ION)

FNB-80Li Liionpk. 7.4v  1300mAh $39.95
For Yaesu-Vertex VX-5R /VX-5Rs : (Li-ION )

FNB-58Li Liionpk. 7.2V 1300mAh $39.95
For Vertex (YAESU) VX-110/150/210/ VXA-120 :

FNB-V57x nimHpk. 7.2v 1650mAh  $39.95

For YAESU - Vertex FT-817 (Backpacker Radio) :

FNB-72xh n-imHpk 9.6V 2100mAh  $49.95

For YAESU VX-1R etc : ( Lithium lon)
FNB-52Li Litonpk. 3.6V 750mAh  $25.95
For YAESU FT-50/50R /50RD / 40R / 10R etc: (w/ clip)

FNB-41xh swnimipx 9.6V 1100mAh $45.95

For YAESU FT-530/416/415/816/76/ 26 etc :

FNB-25x nimHpk.  7.2v 1100mAh  $28.95
FNB-27x swnimipc 12.0v 1100mAh $3995
FNB-10 ni-cd pk. 7.2v 800mAh $20.95

FBA-10 6-Cell AA case $14.95
For ICOM IC- V8 etc: (includes belt clip )

BP-210 ewNimupk 7.2V 1650mAh  $39.95

CBE-210 Battery Eliminator (Mobile use)$22.95
NEW for ICOM IC- T90 etc: ( Lithium ION— NEW!)

BP-217 swiiionpk 7.4v 1300mAh  $39.95

For ICOM IC- T8A / T8A-HP / T81A : ( with belt clip )
BP-200 swnivipk 9.6v  760mAh  $44.95
BP-197h 6-cell AA case $29.95

BP-173X swnimipk 9.6V 1200mAh $54.95

BP-170L 6-cell AA case (new!) $25.95

BP-157x nimn@acy 7.2V 1650mAh  $28.95

BP-131h nimicrey 7.2V 1650mAh  $28.95

BP-8h ni-cd pack 8.4v 1400mAh $32.95

BP-202h pk tirx2029  7.2v 1400mAh  $29.95

IC-8 8-cell AA case (w charge Jack!) $22.95
PB-42L viionpack  7.4v 1550mAh  $39.95
EMS-42K Desktop Rapid Charger for PB-42L $3995

For KENWOOD TH-G71A, K/ TH-D7A : (w/Belt Clip )

PB-39 Ni-MH pack 9.6v 1100mAh $46.95

For KENWOOD TH-79A /42A / 22A etc :

PB-34xh swnivHpk 9.6V 1100mAh  $39.95

For KENWOOD TH-235A etc. (Hard-to-find products !) :
For KENWOOD TH-78A /48 /28 /27 etc :

PB-13 st.Nicdpk. 7.2V 1100mAh  $29.95
PB-17x swNimHpk. 12.0v 1300mAh  $39.95

BC-15A KENWOOD brand Fast Charger  $39.95
For KENWOOD TH-77A, 75, 55, 46, 45, 26, 25 efc :

PB-6x nimH, wichgjacky 7.2V 1500mAh  $34.95

For KENWOOD TH-205/215/225/ 315 etc :

PB-2h (icd wecngiacky 8.4V 800mAh $29.95

For KENWOOD TR-2500/ 2600 : EXCLUSIVE !

PB-25s (ica,wiacky 8.4v 800mAh $29.95
For ALINCO DJ-V5 / DJ-V5TH : (includes belt clip )
EBP-46h ni-mHpk. 9.6v 1100mAh $39.95
For ALINCO DJ-195,HP,R / 196 / 446 / 493 / 496 / 596 etc :
EBP-48h ni-mHpk. 9.6v  1650mAh $39.95
For ALINCO DJ-G5TD,TH,TY / 190T,TD,TH / 191T,TD, TH:
EBP-36 swnimHpk. 9.6v  750mAh $36.95
For ALINCO DJ-580/580T / 582 / 180 / 280T / 480 etc :

EBP-20n nicashortpk 7.2V 1100mAh  $24.95
EBP-22h swhicapk 12.0v 1100mAh  $36.95

EDH-11 6-Cell AA case $14.95
For ADI HT-600 & REALISTIC HTX-204 (for 5-Watt TX):

ADI-600x 5w nimipx. 12.0v 1100mAh  $39.95

For STANDARD C228, C528, C558; ADI HT-201, 401 etc:

CNB-1 51X NimHpk 7.2V 1650mAh  $28.95
NEW- the IQ-9000 Charger &  $22.95

/ y Conditioner for AA & AAA batteries!

(1) Desktop unit can charge or condition

up to 4 NiMH or NiCd cells!

(2) Has selectable conditioning feature !

(3) Provides safe, quick charge for cells!

(4) Automatic shut-off at end of charge!

(5) UL-listed power supply included!

Mail, E-mail, Phone, or Fax order! Use MC, VISA, DISC, or AMEX

Call, write, e-mail, or Fax us for our FREE CATALOG!

BATTERIES AMERICA 2211-D Parview Rd., Middleton, WI 53562

Order Toll Free: 1-800-308-4805
Fax: 608-831-1082 E-mail: ehyost@chorus.net
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TELESCOPING ALUMINUM TUBING
DRAWN 6063-T832 1.250" .. $1.55/
375 ........ $.70M 1.375" .. $1.75/t
500" ...... $.80/t 1.500" .. $1.95/Mt
625" .......$.90M 1.625" .. $2.26/it
750" ... $1.00/M  1.750" .. $2.50/f
875" .....$1.10/t 1.875" .. $2.75/M
1000' .$1.20/ft  2.000" .. $3.00/M
1.125" ... $1.35/ft 2.125" .. $3.50/f

In 6' or 12' lengths, 6' lengths ship
UPS. Call for 3/16"& 1/4" rod, bar
stock, and extruded tubing.

BENCHER / BUTTERNDT
Skyhawk, Triband Beam ...... $1129
HF2V, 2 Band Vertical ........... $239
HF5B, 5 Band Minibeam ....... $345

HF8VX, 6 Band Vertical ........ $329
HFEVX, 9 Band Vertical ........ $349
AITE2, A2I1TM K vaorcensvesnarassss $54
CPK, Counterpoise Kit .......... $129
RMKII, Roof Mount Kit .......... $159
STRII, Roof Radial Kit............ $125
TBR160S, 160m Kit .............. $119
More Bencher/Butternut-call
COMET ANTENNAS
GP15, 6m/2m/70cm Vertical ... $149
GP6, 2m/70cm Vertical ........... $139

GP9, 2m/70cm Vertical ........... $179
B1ONMO, 2m/70cm Mobile .....
SBB224NMO, 2m/220/70cm ....
SBB2NMO, 2m/70cm Mobile ...
SBB5SNMO, 2m/70cm Mobile ...
SBB7NMO, 2m/70cm Mabile ...

Z780, 2m/70cm Mobile ............. $69
Much more Comet in stock—call

DIAMOND ANTENNAS
D130J/DPGH62 .. $79/139
F22AF23A ..crvvivrvvscsssanis. $89/119
NR72BNMO/NR73BNMO ... $39/54
NR770HBNMO/NR770RA .. $55/49

X200A/X3200A ....cooveniins $129/210
X500HNA/X700HNA ....... $229/369
X510MA/X510NA ............ $189/189
X50A/N2000A ..o $99/149
CR627B/SG2000HD ........... $99/79

SG7500NMO/SG7900A ... $75/112
More Diamond antennas in stock

GAP ANTENNAS
Challenger DX .....cccoveimmainanans

Challenger Counterpoise ........ $29
Challenger Guy Kit ........cccervae $19
Eagle DX ....ccoccinccanas . 5299

Eagle Guy Kit ..... .- $29
Titan DX...coovevenee .. $329
Titan Guy Kit .. s 529
Voyager DX........ s $409
Voyager Counterpmse e $49
Voyager Guy Kit.. e 345
Quick Tilt Ground Mounl ......... $75

WEEKDAY HOURS:
9 AM-5 PM CST

SATURDAY HOURS:
9 AM-12 NOON CST

GREDIT CARDS:
M/C, VISA, DISCOVER

CUSHCRAFT ANTENNAS
13B2/A148-10S ................ $149/85
A270-8S/A270-108 ..cvovveene $79/99

A50-35/55/6S ..
AB27013S .....
AR2/ABRX2B ........
AR270/AR270B ..
RE6000/RB ip
X7/X740 .. ... 5679/289
XM240 .. . $719
Please call fur more Cushcraft items

M2 WHE/UKF ANTENHAS
144-148 MHz
2M4/2M7/2M9 ........... $95/115/125
2M12/2MEWL .......ceoeenene $159/209
2M5-440XP, 2m/70cm............ 3169
420-450 MHz
440-70-5W/420-50-11 ...... $135/93
432-9WL/432-13WL ....... $175/229
440-18/440-21ATV ......... $125/145
Satellite Antennas
2MCP14/2MCP22 .......... $175/229
436CP30/436CP42UG .... $229/269

M2 ANTENNAS
50-54 MHz
(V1Y O — $209/299
EM7JHV/EMIKHW ......... $259/469

HO LOOPS
6M/2M/222/432 ........ $95/45/45/45

HF ANTENNAS
10/15M4DX, 4 Element ... $389/439

20M4DX, 4 Element 20m ........ 529
KT36XA, Triband Beam....... $1249
More M2 models in stock—please call

Big MFJ lnvsntury—please call
LAKEVIEW HAMSTICKS

9106 .....6m 8115... 15m 9130... 30m
9110 ... 10m 9117... 17m 9140 ... 40m
9112 ... 12m 9120... 20m 9175 ... 75m
All handle 600W, 7' approximate
length, 2:1 typical VEWR ... $24.95

HUSTLER ANTENNAS
ABTV/5BTV/6BTV .... $129/169/199
G6-270R, 2m/70cm Vertical ... $169
G6-144B/G7-144 ............. $109/179
Hustler Resonators in stock—call

SAVE BIG ON ANTENNAS, TOWERS & GABLE

FORCE 12-MULTIBAND
C3  1012/15/17/20m, 7 el ...... $599
C3E  10/12/15/17/20m, 8 el ...... $649
€358  10/12/15/17/20m, 6 el ...... $539
C3SS 10/12/15/17/20m, 6 el ...... $559
C4  10M2/15/17/20/40m, 8 el . $759
€4S 10/12/15/17/20/40m, 7 el . $679

CASXL 10/12/15/17/20/40m, 8 el . $979
CAXL 10/12/15/17/20/40m, 9 el $1119
C19XR 10/15/20m, 11 el
C31XR 10/15/20m, 14 el
Please call for more Force 12 items

ROHN TOWER
25G/45G/55G ...oveennnn $89/189/239
25AG2/3/4 .............. $109/109/139
ASAG2UA ..cconhon il ot $209/225
AS25G/AS455G ... $39/89
BPC25G/45G/55G ...... $75/99/110
BPL25G/45G/55G ..... $85/109/125
GA25GD/45/55 .......cr... $68/89/115
GAR30/GASB04 ........cccouvee $35/24
SB25G/45/55 ... $39/89/109
TBIMBY .ciiiivaiisasssniannans $OO/39
Please call for more Rohn prices

GLEN MARTIN ENGINEERING
Hazer Elevators for 25G
H2, Aluminum Hazer, 12 sq ft ... $359

H3, Aluminum Hazer, 8 sq ft ..... $269
H4, HD Steel Hazer, 16 sq ft ..... $339

Aluminum Roof Towers
RT424, 4 Foot, 6 sq ft ........... '
RT832, 8 Foot, 8sq ft ...........
RT836, 9 Foot, 18 sq ft
RT1832, 17 Foot, 12sqft ..... $519
RT2632, 26 Foot, 9 sq fi ....... $869

COANX CABLE
RG-213/U, (#8267 Equiv.) ....... $.36/t
8X-MINI, Mini RG-8 Foam ....... $.19/t
RG-213/U Jumpers ......... Please Call
RG-8X Jumpers.............. Please Call
Please call for more coax/connectors

TIMES MICROWAVE LMR® COAX

ENFR-A00 .2 viuvneniipsismonasssnsner $.59/t
LMR-400 Ultraflex .....
LMRB00 Ultrafiex
ANTENNA ROTATORS

M2 OR-2800PDC ................ $1248
Yaesu G-450A .........ccccvievnnne $249
Yaesu G-B00SA/DXA ..... $329/409
Yaesu G-1000DXA .......ccccenvee $499
Yaesu G-2800SDX ......cccce. $1089
Yaesu G-550/G-5500 ..... $299/599

ROTATOR CABLE
RB2 (6, #18) .ooevrrrerienenrnens $.32/1H
R81/82 ]

R84 ..

TEXAS TOWERS

A Division of Texas RF Distributors, Inc. 1108 Summit Avenue, Suite #4 « Plano, TX 75074

(800) 272-34617

TRYLON “TITAN" TOWERS
SELF-SUPPORTING STEEL TOWERS
T200-64 64, 15 square feet .... $1099
T200-72 72, 15 square feet .... $1299
T200-80 80!, 15 square feet .... $1499
T200-88 88, 15 square feet .... $1769
T200-96 96', 15 square feet .... $2049
T300-88 88, 22 square feet .... $1989
T400-80 80', 34 square feet .... $1899
T500-72 72, 45 square feet ..., $1799
T600-64 64', 60 square feet .... $1699
Many more Trylon towers in stock!

US TOWER
MA40/MASS0................ $849/1399
MA770/MAB50............. $2359/3649
TMM433SS/HD ......... $1139/1379
L LY E o T———— $1499
LR ST p LT — $979/1579
TX472/TX489 ............. $2459/4579
HDX538/HDX5S5 ...... $1269/2269

HDX572MDPL ... werrn 35899
Please call for help selactlng aus
Tower for your needs. Shipped
factory direct to save you money!
UNIVERSAL ALUMINUM TOWERS
4-40'/50'/60'" .......... $539/769/1089
7-50'/80'70" ........ $979/1429/1869
9-40'/50/60" ........ $759/1089/1529
12-80Y40"itninsimismais $579/899
15-40'/50' ..51019/1449
23-30/40" i s cvtvssisicinn $899/1339
35-30740' $1019/1569

Bold in part number indicates
windload capacity. Please call for
other Universal models. Shipped
factory direct to save you money!

TOWER RARDWARE
3/8"EE / EJ Tumbucide ........... 51112
1/2"x9"EE / EJ Tumbuckle ......$16/17
12"%12"EE / EJ Tumbuckle ....$18/19
316"/ 1/4" Preformed Grips ...... $5/6
Please call for more hardware items

HIGH CARBON STEEL MASTS
5 FT x.12 /5 FTx 16" .. ... $35/50
10 FT x .18°/ 11 FT % .12° . $129/80
16 FT x 12" /16 FT x 18" s119/179

20T R28 e emrorsisrmsse

2FTx 12" /21 FT x 118" ...
PHILYSTRAN GUY CABLE

HP TG 2000 iz $.45/ft

HPTGZ1001 . e tihate i $.59/4

PLP2738 Big Grip (2100) ...... $6.00

p 5 o8 10,0, 6] ot s e $.89/it

PLP2739 Big Grip (4000) ...... $8.50
HETEE700] .. snatias sl $1.29/1t
PLP2755 Big Grip (6700) .... $12.00
HPTGTI200 5 sne st it $1.89/ft
PLP2758 Big Grip (11200) .. $18.00
Please call for more info or help se-
lecting the Phillystran size you need.

LOCAL CALLS:
[972) 422-1306

EMAIL ADDRESS:
sales@texastowers.com

INTERNET ADDRESS:
Www.texastowers.com




HUGE ICOM DEALS  HUGE YAESU DEALS

IC-T156PRO2 I Stack!
The lcom IC-756 PROZ2 is an all mode HF
and Bm transceiver featuring 32-bit digital
signal processing, automatic antenna
tuner, 100 walts RF output, digital twin
PBT, 5* multifunction color TFT LCD dis-
play with band scope function, built-in CW
and SSB memory keyers, and more. Sup-
pliad with a hand mic and DC power cord.

PW-1... New lower Price!
The lcom PW-1 is a 1000 walt solid state
linear amplifier for HF and 6m operation,
featuring a high power automatic antenna
tuner, built-in power supply, and a remov-
able front control panel, and more.

IC-106MK26G . Icom Speciall
The lcom IC-706MK2G is a compact HF/
6m/2m/70cm all mode transceiver with
digital signal processing, automatic re-
peater offset, built-in CW keyer, built-in
CTCSS tone encode/decode/scan, 107
memory channels and more. A detach-
able front panel offers convenient mount-
ing, even in compact vehicles.

1C-118 ——___ New Lower Price!
The lcom IC-718 is an all mode HF trans-
ceiver featuring a front panel mounted
speaker, IF shift, optional DSP module,
multiple scanning modes, noise blanker,
RIT. and more.

IC-TIH ... [cOm Spaciall
Small 6W 2m/70cm, with full CTCSS tone.

IC-T2H Sport ... Great Price!
IE-T90A......... New, In Stock!
IC-VE ... New, In Stock!
IC-W32A . — .. In Stock!

WEEKDAY HOURS:
9AM-5PM CST

SATURDAY HOURS:

SAM-NOON CST

CREDIT CARDS:

IE-T46PRD I Stockl
The lcom IC-746PRO Is an all mode HF/
6m/2m trasceiver with 32-bit IF level DSP.
The radio features a built-in auto tuner,
built-in RTTY demodulator and decoder
(reads out on the radio’s LCD display), auto
notch, digital twin PBT, and more. Supplied
with up/down hand mic and DC power cord.

1IC-910H In Stock!
All-mode 2m/70cm dual band transceiver,
featuring dual data inputs, CTCSS encode/
decode, CW keyer, satellite mode, scan,
sweep display function, optional 23cm
module, optional DSP, and more. Supplied
with up/down hand mic and DC power cord.

iC-27208 ..eee —— ]
Dual band 2m/70cm FM XCVR. Features
removeable control panel, CTCSS tone
encode/decode/scan, cross band repeat,
1200/8600 bps data jack, dual RX, ex-
tended RX, 212 memory channels, and
more. Supplied with DTMF hand micro-
phone, mounting brackels, and power cord.

IC-VB000D ... New, In Stock!
Great 75W 2m mobile XCVR. Features
CTCSS tone encode/decode/scan, 207
memories, front panel mounted speaker,
and more. Supplied with a DTMF hand mic,
mounting bracket, and DC cord.

o=
- SR L

IG-207H . Great Low Price!
A great 2m/70cm dual band mobile XCVR,
featuring CTCSS tone encode/decode,
182 memories, removable control panel,
and more. With a back-lit DTMF hand mic,
mounting bracket, and a DC power cord.

1C-2100K ... Great Low Price!
Rugged 2m mobile XCVR with CTCSS
tone encode/decode/scan, DTMF paging/
squelch, 113 memeory channels, and more.
IC-PCR1000 . Icom Special!
IC-RBS00/RTS in Stock!
IC-R2/R3/R10 . In Stock!

FI-1000MP-V ... Yaesu Speciall
Competition class HF DSP transceiver with
auto tuner, 200 Watts RF output, and more!

FI-1000MP-V Field . New!

Low power (100W) version of the FT-
1000MP-V, with built-in power supply.

F1-920 Yaesu Spaeciall

All mode HF/6m XCVR featuring DSPF,
automatic tuner, and more. With up/down
hand microphone and DC power cord.

Guaira System ... Lower Pricel
Solid state 1 kW autotuning amplifier.

FT-8900R — New, In Stock!
Quad band mobile XCVR covers 10m/
6m/2m/70cm, with cross-band repeat,
tone encode/decode, and removable
control panel for remote mounting.

FT-90R ... Great Low Price!
Ultra-compact 2m/70cm mobile XCVR.
With removeable control head.

FT-2800M .. New!

Rugged 2m mobile XCVR, built to MIL-
STD 810, with 65 watts RF output.

6-28000KA $1089

Heavy duty antenna rotator handles 34
sq. ft. of antenna load, and features 450°
rotation, preset and variable speed.

G-1000BXA .. §499
G-B00SA/DXA ........5329/409
G-A50A e 5249
G-5500 e 5399

6-530 $299

TEXAS TOWERS

A Division of Texas RF Distributors, Inc. » 1108 Summit Avenue, Suite #4 « Plano, TX 75074

FI-897 .. Now In Stock!

“Backpack" all-mode HF/6m/2m/70cm
XCVR offaring 100 watts of output power!
The radio can be run from optional inter-
nal batteries with reduced output of 20
watts, or an optional internal power supply
can be installed instead. An optional bolt-
on external auto tuner is also available. The
F1-897 is a truly self-contained portable!

F1-84] ... Yaesu Speciall
Great all-mode XCVR covering HF/Bm/2nm/
70cm| The radio is perfect for satellite op-
eration, and features DSP, CTCSS tone
encode/decode, and more. Supplied with
up/down microphone and DC power cord.

FT-1000 ... Yaesu Speciall

Ultra-compact all mode XCVR for HF/6m/
2m/70cm.Features DSF, CW memory
keyer, tone encode/decode, 200 memo-
ries, VOX, and more. Supplied with a DTMF
hand mic, DC power cord and mounting
bracket.

1381 e NOW [t STOCK!
A truly tiny self-contained all mode HF/Gm/
2m/70cm QRP XCVR featuring tone en-
code/decode, 200 memories, VOX, and
mora! With hand mic, DC cord and bracket.

FT-50RD . New Lower Price!
VR-120D ... Yaesu Speciall
VR-500 ... Yaesu Speciall
'] 5 || — New Lower Price!
WV-S5B Yaesu Speciall
WN-150 . Yaesu Special!
VK-TR o NOW In Stock!

LOCAL CALLS:
[972] 422-1306

EMAIL ADDRESS:
sales@texastowers.com

INTERNET ADDRESS:
WWW.lexastowers.com

M/C, VISA, DISCOVER

(800) 272-3461




WWORLD'S SMALLEST DUAL-BAND HT WITH WIDE-BAND RX

The world's smallest Dual-Band HT with up to 1.5 Watts* of output power is your
high-tech gateway to the world, via VHF, UHF, Shortwave Broadcast, Marine and
Aircraft bands, or WIRES™ Internet linking! W S O

SMALLEST HT WITH HIGH OUTPUT POWER

Measuring just 1.9" x 3.2" x 0.9" and weighing less than 3/10ths of
a pound, the VX-2R is supplied with a 1 Amp-hour (3.7 V) FNB-82LI
Lithium-lon Battery Pack, providing up to 1.5 Watis of output
power on the 144 MHz band, and 1 Watt on 430 MHz. If you supply
6 Volts of DC power from the optional E-DC-21 DC Adapter, the VX«
2R puts out 3 Watts on VHF, and 2 Watts on UHF!

WIDE BAND RECEIVE

- s e
The wide frequency coverage of the VX-2R includes the AM
Broadcast band, continuous HF shortwave coverage, VHF/UHE
coverage up to 729 MHz, plus 800-960 MHz (cellular blocked).
So you won't miss any of the action, whether you're on the
Ham bands or monitoring overseas news, FM broadcasts, TV
audio, Marine or Air Band users, or Public Safety communications.
Special memory banks allow quick recall of Marine, Shortwave,
and NOAA Weather broadcasts (with "severe weather" alert).

HIGH PERFORMANCE

e WIRES™ Internet Linking Key and
9-Memory DTMF Autodialer

e Over a Thousand Memory Channels
(20 Memory Groups available)

* CTCSS/DCS Encode/Decode

* Automatic Repeater Shift

* Host of Convenient Scanning Features

saTyYP ?
cc/ss MD

New style

Hit_:"h Capacity Compact

Lithium-lon Battery

FNB-82LI (3.7 VDC 1 Ah Rugged Diecast Chassis

Supplied accessories:
FNB-82LI, Charger NC-85, Antenna, Belt Clip

VX-2R <% YAESU

Ultra-Compact 144/430 MHz Dual-Band Vertex Standard
FM Transceiver US Headquarters

2ok . | Specifications subject to change without notice. Some accessories and/or options may be
For the latest Yaesu news, visit us on the Internet: standard in certain areas. Frequency coverage may differ in some countries. Check with 1 0900 Walker StrEEI

http//www.vxstdusa.com your local Yaesu Dealor for spacific detalls. CyprESS, CA 90630 (7 1 4)827'7600

*Simulated LCD.




Peak Performance

- Kenwood Introduces the Rugged 2-Meter HT R L» i

TH-K2AT s

o KENWOOD

TH-K2 FM TRANSCEIVER

Not only is this 2-Meter handheld PC Programmable, it
comes loaded with many mm_matures which include:

—~ ®Large LCI cKiit Keys

REV — = IntemalVéi—- —
END) ] g = WeaﬂjefrATert/RX

T —-—w®-Automatic Simplex Checker :
L2 s - . Auto Répeater Offset .
[ 4 I 5 N 6 I vrol * Multiple Scan —

o ~~ _® Priority Scan T

@ O O ~~ ® Built-in CTCSS, DCS & 1750Hz Tone Burst .
OO 6 * Meets the stringent MIL-STD-810 standards =

| -
forresistance to rain, vibration, shock & humidity - ’
® High-gain Antenna

#.Charges up to three times faster than previous models

® _More receive audio than most other handhelds on the market today

Now is your time to reach the pinnacle of portable 2-Meter
operatlon with the TH-K2AT, from Kenwood of course!

e .

KE NWO O D AMATEUR RADIO PRODUCTS @ ISO 9001 NET
el e LR L S R ¥ JQA-1205 Kenwood Wbsio

Commumications Faquipment Division 1p2/www kenwood.net

Ketwood Corporation Ke od Infi
COMMUNICATIONS i g 200 Fax 105523 s SR r..:mr:mﬁ:‘m
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