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MIC GAIN RF POWER

NEW RECEIVER GIVES +30dBm TOI

Using receiver design fechniques introduced in the
IC-7800, lcom's engineering team focused on
producing o distortion-ree, high-dynomicronge. To
achieve this goal, lcom used higher-grade components
in vitol receiver sections of the IC756PROINL. The
result? Outstonding performance, whether the whole
bond is calling or you're frying to pull o "new one”
out of the ORM.
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LARGE INDUCTORS = LOWER DISTORTION

The IC-756PROIN uses large inductors instead of smoll
coils in the handpass fifter (BPF) stage, becouse small
coils sometimes cause magnefic saturation in the BPF
stage. Large inductors
cn  hondle  both
stong  signals and [MESEERYR,

UFO
—1 Ok

[| =
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COMP BK-IN DELAY KEY SPEED

LOW DISTORTION BPF SWITCHING

The BPF switching circuifry is one of the crifical points in
o receiver where distorfion con be produced by strong
outofband signals. Distorfion of this early receiver
stoge then propagates throughout the remaining
stoges and connot be removed by signal processing.
The IC-756PROMN uses low distortion diodes with wide
frequency choracteristics thot prevent formation of
distorfion companents in the BPF stoge.

NEW IC-756PROIl

A fusion of the great features from the ‘756PROII with new technology from the '7800!

[ Am/F



uldn't get any better!
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LOW IMD ROOFING FILTER

The IC-756PROIN uses a fundamentakmode monolithic
aystal fitter for the roofing filter. Although it's more
expensive thon overtone-mode filfers, this filter has o
better shape factor and s less susceptible fo intermod
distorfion under strong
signal condifions. This is
the some filter used in [
fhe IC-7800.
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TWO NEWLY DESIGNED PREAMPLIFIERS

Tominimize distortion and maximize dynomic range, the
IC-756PROII preamps use the some basic circuit
design as those in 1C-7800. Preampr] s a noiseless
feedback design, with push-pull amplifiers. This design
hos a high infercept point and covers o wide frequency
range. Preamp-2 uses bipolar tronsistors for higher
goin, ideal when you use seporate low-efficiency
receiving ontennas such os small loops or Beverages.

See your authorized lcom dealer today

AMATEUR | AVIONICS ‘ LAND MOBILE ‘ MARINE ‘ RECEIVER ‘ SYSTEMS ‘ WWW.ICOMAMERICA.COM
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LOCK/SPEECH

AND MORE

60M band coverage {U.S version only)

8 Chonnel RTTY fransmit memory

Adjustable SSB tronsmit bandwidth

Dual clocks show different fime zones ot once

New scope functions include mini scope and screen saver

@ code (@ ——= — ) pdded to memory keyer
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hy-gain. ROTATORS

. « « the first choice of hams around the world /

HAM-1V

s HAM-IV i
The most popular 95
rotator in the world! 559

For medium communications
arrays up to 15 square feet wind
load area. New 5-second brake
delay! New Test/Calibrate func-
tion. New low temperature
grease permits normal
operation down to -30
degrees F. New alloy
ring gear gives extra
strength up to 100.000 PSI for maximum
reliability. New indicator potentiometer.
New ferrite beads reduce RF susceptibility.
New Cinch plug plus 8-pin plug at control
box. Dual 98 ball bearing race for load
bearing strength and electric locking steel
wedge brake prevents wind induced antenna
movement. North or South center of rota-
tion scale on meter. low voltage control.
max mast size of 2'/i inches.

TAILTWISTER SE RIES I

For large medium antenna
arrays up to 20 sq. ft. wind load.
Available with DCU-1 Pathfinder
digital control (T2XD) or stan-
dard analog control box (T2X)
with new 5-second brake delay
and new Test/Calibrate func-
tion. Low temperature
grease. alloy ring
gear, indicator
potentiometer, fer-
rite beads on poten-

tiometer wires. new weather- T2

proof AMP connectors plus ~ $ 95

8-pin plug at control box. 649

triple bearing race with 138 T-2XD

ball bearings for large load g 95

bearing strength. electric lock- 1 9[%8
with -

ing steel wedge brake, North
or South center of rotation scale on meter,
low voltage control, 2'/is inch max. mast.

CD-45l11

For antenna CD-4511 !
arrays up to 8.5 ‘
sq. feet mounted $38995 I
inside tower or 5
sq. ft. with mast adapter. Low
temperature grease good to
-30 F degrees. New
Test/Calibrate
function. Bell
rotator design
gives total
weather pro-
tection, dual 58 ball bearing race gives
proven support. Die-cast ring gear. stamped
steel gear drive, heavy duty, trouble free
gear train, North center scale. lighted direc-
tional indicator. 8-pin plug/socket on con-
trol unit. snap-action control switches. low
voltage control, safe operation, takes maxi-
mum mast size to 2'/i. inches. MSLD light
duty lower mast support included.

HAM IV and HAM V' Rotator Specifications

TAILTWISTER Rotator Specifications

Wind Load capacity (inside tower)
Wind Load (w/mast adapter),

15 square feet
7.5 square feet

Wind load capacity (inside tower) 20 square feel

Wind Load (w/ mast adapter) 10 square feet

CD-4511 Rotator Specifications

Wind load capacity (inside tower) 8.5 square feet
Wind Load (w/ mast adapter) 5.0 square feet

Bearing Assembly dual race/96 ball bearings

Turning Power 800 in.-Ibs. Turning Power 1000 in.-[bs. Turning Power 600 in.-Ibs.
Brake Power 5000 in.-1bs. Brake Power 9000 in.-Ibs. Brake Power 800 in.-1bs.
Brake Construction Electric Wedge Brake Construction Electric Wedge Brake Construction Disc Brake

Bearing Assembly ‘Triple race/138 ball brogs

Bearing Assembly Dual race/48 ball brings

Mounting Hardware Clamp plate/stee] U-bolts

Mounting Hardware Clamp plate/steel U-bolts

Control Cable Conductors 8

Control Cable Conductors

Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 8

Shipping Weight 26 lIbs. Shippiﬂg Weight ] 31 Ibs. Shipping Weight 22 Ibs.
Effective Moment (in tower) 2800 fi.-Ibs, Effective Moment (in tower) 3400 ft-Ibs.|  [Effective Moment (in tower) 1200 ft.-Ibs.
HAM'V AR-40 AR_40 HDR-300A HDR'300A

For medium
antenna arrays up to
15 square feet wind
load area. Similar
to the HAM IV, but
includes DCU-1
Pathfinder digital
control unit with
gas plasma display.
Provides automatic
operation of brake and rotor, compatible
with many logging/contest programs, 6 pre-
sets for beam headings. 1 degree accuracy.
auto 8-second brake delay. 360 degree
choice for center location. more!

ROTATOR OPTIONS
MSHD, $99.95. Heavy duty mast support
for T2X, HAM-IV and HAM-V.

MSLD, $39.95. Light duty mast support
for CD-4511 and AR-40.

TSP-1, $34.95. Lower spacer plate for
HAM-IV and HAM-V.

Digital Automatic Controller
Automatically con-
trols T2X, HAM-IV, V
rotators. 6 presets for
favorite headings. 1 degree
o accuracy, 8-sec. brak'c
6 4995 delay, choice for center of rotation.
crisp plasma display. Computer
controlled with many logging/contest programs.

RBD-5
52995

For compact $

*289°%

antenna arrays and
large FM/TV up to 3.0 square feet
wind load area. Dual 12 ball bear-
ing race. Automatic position sensor
never needs resetting. Fully auto-
matic control -- just dial and
touch for any desired location.
Solid state, low voltage control,
safe and silent operation. 2'/1
inch maximum mast size.
MSLD light duty lower mast
support included.

1379  cor king.si
For king-sized antenna
arrays up to 25 sq.ft. wind load
area. Control cable connector, new
+ hardened stainless steel output shaft,
new North or South centered cali-
bration. new ferrite beads on
potentiometer wires reduce RF sus-
ceptibility. new longer out-
put shaft keyway adds relia-
bility. Heavy-duty self-cen-
tering steel clamp and
hardware. Display accurate
to 1°. Machined steel output.
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AR-40 Rotator Specifications

HDR-300A4 Rotator Specifications

Wind load capacity (inside tower) 3.0 square feet

Wind lToad capacity (inside tower)

25 square feet

Wind Load (w/ mast adapter) 1.5 square feet

Wind Load (w/ mast adapter)

not applicable

Turning Power 350 in.-1bs. Turmning Power 5000 in.-Ibs.
Brake Power 450 in.-1bs. Brake Power 7500 in.-1hs.
Brake Construction Disc Brake Brake Construction solenoid operated locking,

Bearing Assembly Dual race/12 ball bearings

Bearing Assembly bronze sleeve w/rollers

Mounting Hardware Clamp plate/steel bolts

Mounting Hardware stainless steel bolts

Control Cable Conductors 5

Control Cable Conductors 7

Shipping Weight 14 Ibs.

Shipping Weight 61 Ibs,

Effective Moment (in tower) 300 ft.-1bs.

Effective Moment (in tower) 5000 ft.-1bs.

NEW! Automatic Rotator Brake Delay
Provides automatic 5-second brake delay -- insures your
rotator is fully stopped before brake is engaged. Prevents
3 accidentally engaging brake while rotator is moving. Use with HAM 1.
M1, TV, V. T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.

AR-35 Rotator/Controlier

. AR-35 For UHF, VHF. 6-

56995 Meter, TV/FM antennas.
Includes automatic con-

troller, rotator,

http://www.hy-gain.com
Nearest Dealer, Free catalog, To Order. ..

800-973-6572

Voice: 662-323-9538 Fax: 662-323-6551

mounting clamps.
mounting hardware.
110 VAC. One
Year Warranty.

hy-gain.

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

Pricesspees subject o change without notice/obligation « 2004 Hy-Gain



You’ve seen the rest...

now own the BEST!

Base Station
HF » Mono-Band ¢ Dual-Band « Tri-Band = Yagi ¢ Wireless / 2400 MHz

A

/

L2

Coax Connection
at Base End

Heavy Duty Base/
Radial Assembliy

Strong Joint
Couplings

Mobile Antennas
*HF » Mono-Band = Dual-Band » Tri-Band » 2400 MHz

P — —

—
_ Fold-Over
r Patented One-Touch Fold-Over feature on
1 most Diamond Mobile Antennas.

Mobile Mounts

Trunk « Hatchback * Luggage Rack « Mirror  Hide-Away » Magnet * Motorized

Magnetic Trunk/Hatchback Luggage Rack

HT Antennas
BNC Type * SMA Type * Telescopic

Accessories
Duplexers & Triplexers « Wattmeters « Dummy Loads # Lightning Protection
« Adapters « Power Supplies = Coax Switches  Cable Assemblies

Duplexers &
Triplexers

Dummy Loads

NMO Adapters Cable Assemblies

Loax Switches Power Supplies

Wireless-LAN
Base Station Vertical « Base Station Yagi-Beam
Mobile = Desktop  Terminal Equipment

— - !
= &

k. =

To obtain a list of Diamond® Antenna dealers, visit our website at

www.diamondantenna.net or call 760-744-0900 - Fax: 760-744-1943
San Marcos, CA 92078

435 South Pacific Street
Email: diamondantenna@rfparts.com

DIAMOND
ANTENNA
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The “Tenna Tune”—a simple control/SWR indicator for screwdriver antennas.

Operating
88 ARRL Field Day 2004
100 Results, 2004 ARRL June VHF QSO Party
104 2005 ARRL January VHF Sweepstakes Announcement
104 2005 ARRL International DX Contest Announcement
105 2005 ARRL Straight Key Night Announcement
105 2005 ARRL RTTY Roundup Announcement

Dan Henderson, N1ND
Rick Rosen, K1DS

Departments

Amateur Radio World ...................... 81
Amateur Satellites ..........

Coming Conventions
Contest Corral ......c.ccoovvvviiiiiiien,

Correspondence ...

Feedback ........ccooooiviiiiii

Ham AdS ..o 140
Hamfest Calendar...........c.ccccocooo..... 87
HOW'S DX? oo 77
Index of Advertisers ...........c........... 158
New Products .......c..cccceeveviveininnn, 49

Old Radio ...ooovoeeveeeeoecee
Public Service ..

VHF/UHF Century Club Awards .... 103

WIAW Schedule .......cccccoevviviiiinnnn 84
We're at Your Service .........cceennn.. 15
The World Above 50 MHz ................ 74
75, 50 and 25 Years AQO .......c......... 84

‘ m December 2004

devoied

Visit the
ARRLWeb at
www.arrl.org

g the pas
.celebrating the future

L

Our Cover

Hearty Greetings of the Season from
ARRL Officers, Directors, other volunteers
and the Headquarters staff! A holiday-
themed article begins on page 44. The
Santa Claus illustration and type design by
Harry R. Hick, 1ESS, originally appeared
on the cover of the December 1954 issue.

US & Possessions: Membership in the ARRL, in-
cluding a one year subscription to QST, is available to
individuals at $39. Age 65 and over, with proof of age,
$36. Licensed radio amateurs age 21 and under and
the eldest licensee in the household may qualify for
the rate of $20. Life Membership, including a sub-
scription to QST is available at $975.* Age 65 and
over, $900.* Membership and QST cannot be sepa-
rated. Libraries and institutions, $39 per year. Single
copies $5.

International

To compensate for additional postage for mailing out-
side the US, the following rates apply:

Canada: Membership in the ARRL, including a one
year subscription to QST, $49, payable in US funds.
Life Membership, including a subscription to QST is
available at $1225.* Libraries and institutions, $49
per year.

All Other Countries: Membership in the ARRL, in-
cluding a one year subscription to QST, $62, payable
in US funds. Life Membership, including a subscrip-
tion to QST is available at $1550.* Libraries and insti-
tutions, $62 per year.

*Payment arrangements available. Please write for
details.

Membership without QST is available to the imme-
diate family of a member living at the same address,
and to anyone who is legally blind, for $8 per year.

Foreign remittances should be by international postal
or express money order or bank draft negotiable in the
US and for an equivalent amount in US funds.

Copyright© 2004 by the American Radio Relay League
Inc. Title registered at the US Patent Office. Interna-
tional copyright secured. All rights reserved. Quedan
reservados todos los derechos. Printed in the USA.

QST®, DXCC®, VUCC®, DX Century Club® ARES®
and Amateur Radio Emergency Service® are regis-
tered trademarks of the American Radio Relay
League, Inc.

The ARRL and QST in no way warrant the products
described or reviewed herein.

QST is available to blind and physically handicapped
individuals on audio cassette from the Library of
Congress, National Library Service for the Blind and
Physically Handicapped. Call 1-800-424-8567.

Indexed by Applied Science and Technology Index,
Library of Congress Catalog Card No: 21-9421.
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r' .
Get "Back to Basics® with\YAESU's New FM Ilual Band Mobile
mneJouc Operation I Wldanecewer l:nverage Included

High Power Outp
(50 W VHF/40 W UH

‘Wlde Receiver cnverage
including AM Aircraft Reception,
NOAA Weather Alert Broadcasting® *usa version

""e,a':z;lzsf.&'o..m'.,".fswb
Over 1000 Memory channels '

with Alpha-llumerlc Labels,"
I-In- Twenty Memory Groups 1

WIiRES™ Internet Linking
-t compatmllity-—-:

-

ACTUAL SIZE
*Simulated LCD display

DUARBAND
Ll

L.l,;.‘i, DUABREGEIVE ‘
o 4 = . | FT-7800R
- ‘ : N N4 144/430 MHz DUAL BAND

v ' FM TRANSCEIVER

- UAD BAND & [TUAL BAND
255;!1;#%09'&1"9350 BANDnTRANSCHVER 15;4';0 ﬁstl\ggEAND TRANSCEIVER “ X%E’:§DH‘

Vertex Standard

US Headquarters

For the latest Yaesu news, visit us on the Internet: Specifications subject to change without notice. Some accessories andlor options may be 1 0900 Walker Street
. i iffer i ies. C i
http_llwww.vxstdusa.com ;?L:ﬁ:;‘|:‘:::uage:;:?'snrzrpez;r;cgmc;fmge may differ in some countriss. Check with Cypl’eSS, CA 90630 (71 4)827_7600




Extreme ruggedness, outstanding audio,

\ ease of operation, and new emergency features:
I he new YAESU FT- BIIH Dual-Band Hand-Held has it all!

144/430 MHz _ " Designed
FM DUAL BAND [ the FT-60R
an includes new Enhanced Pa
Squelch (EPCS) and Emergency Automatlc
Identification (EAI) systems that are ideal
for Search-and-Rescue operations. Wide
receiver coverage, commercial-grade audio
quality, and the most flexible CTCSS and
_DCS features on the market make the

FT-60R the expert’s choice for Dual-Band
communications!

Actual Size 4

YAESU RUGGED HANDHELD SERIES

144/430 MHz FM
DUAL BAND HANDHELD

FT-60R

5 W Ultra-Rugged Magnesium Case o “ YAES U
Submersible ?3 feet for 30 minutes) 5 W Heavy Duty Aluminum Diecast Case 1.5 W Ultra Compact Chaice of the World's top DX’

VX-7RB/VX-7R VX-5R/VX-5Rs VX-2R Vertex Standard
US Headquarters

hitp=/www.vxstdusa.com your local Yaseu Dealer fr specifigetal, - | T o counties: Gheckwi  Cypress, CA 90630 (714)827-7600




In the field, or on the way there,
Choose the YAESU "HF Mobility" Series!

« High Stability TCXO Built In

: (0.5 ppm @ 77° F/25° C) for
311 i ﬁ N - rock-solid PSK31, SSTV, ar
other data modes.
¢ Improved 1st IF Roofing Filter
for enhanced operation in
o g crowded bands.
I @__ “+ e Compatibility with optional
A: i B MH-59a84 Remote Control
_ == ) - F Microphone.
o - / =N ', ; ‘\. ] y e Built-in DSP (Digital Bandpass
@) L .' . ) - | . Filter, Digital Noise Reduction,
</ i L 4 Digital Notch Fiiter).
=iy : * 32-Color Liquid Crystal Display.
. v = ¢ Optional ATAS-120 Auto-Tune and
i ) i Sk ATAS-25 Manual-Tune Antennas.

o Allode e - " e echar au oW Eee
Ef&"i’.ﬁz“ 50 W/AS0 Wi 20 s g cXxo V- 260 m Band -

¢ Bullt-in DSP (Digital Bandpass
Filter, Digital Noise Reduction,
Digital Notch Fllter).

* Improved 1st IF Roofing Filter
for enhanced operation In
crowded bands.

* Optional MH-59A8) Remote
Control Microphone.

® 32-Color Liquid Crystal Display.

* Optional ATAS-120 Auto-Tune and
ATAS-25 Manual-Tune Antennas.

* Optional YF-122CN 300 Hz
Collins® Mechanical CW Filter.

Mobile Auto-Resonating
7 ~430 MHz
ATAS-120

Active Tuning Antenna
System (no separate
tuner required).

ATAS-120

XHEJ%J;KF Base Radial
100 W All Mode Transcelver _ it -100.
(144 MHz 50 W/430 MHz 20 W) V-1 .2l 60 m Band

Automatic Matching for FT-897/857 Series Transceivers

+ Compatible with all versions of FT-897/857, and requires only two supplied
cables (RF and Control) for interconnection to transcelver!

» Required Drive Power: 4 ~ 60 Watts. Maximum TX Power: 100 Watts.

« Typical Matching Time: Less than 8 seconds.

* During Matching, less than 0.25 Watts will be radiated to reduce QRM.

* 200 Match-Data Memories for instant "refresh” when returning to previously-used
frequencies.

* Operational on 1.8 ~ 54 MHz when used with 66' (or longer) wire, or 7~ 54 MHz
with standard 8.2' whip antenna (wire/whip antenna not supplied).

« Compact Size (9" x 6.9" x 2.2" WHD) and Light Weight (2.65 Ib.).

NEW

FC-40

Automatic-Matching 200-Memory
Antenna Tuner

WATER PROOF

ATAS MICRO Manually-Tuned High-Performance Portable Antenna ATAS-25

» Slide resonating tube up and down for coarse tuning, then rotate tube for precise
matching on your operating frequency.
= Mounts on standard camera tripod screw for quick, sturdy portable installation (tripod not
Included).
« Breaks down to less than 2’ lengths, and weighs 2.1 pounds (plus tripod)-ideal for portable use!
+ Attach supplied 144/430 MHz radials and use base section for 144/430 MHz operation.
« Capable of full 100 W operation with FT-857D/FT-897D.

Frequency Range: Amateur Bands 7 — 430 MHz.
Power Capability (50% duty cycle, 1 min. TX/1 min. RX): HF/50 MHz CW/SSB 100 W
AM 50 W

144/430 MHz 50 W
Size: 7.2' (2.2m) maximum, 2' (0.6 m) collapsed for packing.
Weight: 33 oz. (930 g)
Included Accessories; HF wire radials, 144/430 MHz radials, Allen S I '
wrench. Not included: coaxial cable, camera tripod, QSL cards!

Cbou:e of the World's fop DX’ers™™
Vertex Standard

US Headquarters

For the latest Yaesu news, visit us on the Intermet: | 20 e e some couniies. ook win 10900 Wallker Street

hitp//www.vxstdusa.com your local Yaesu Dealer for specific details. Cypress, CA 90630 (71 4)827-7600

of remove
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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 experimen-

tation, 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 noncommer-
cial, 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 member-
ship is granted only to licensed amateurs in the US.

Membership inquiries and general correspondence
should be addressed to the administrative headquar-
ters; see pages 14 and 15 for detailed contact
information.
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Hiram Percy Maxim, W1AW
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H. P. MAXIM, W1AW, 1914-1936

E. C. WOODRUFF, W8BCMP, 1936-1940
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G. WILSON, W40YI, 1992-1995

R. STAFFORD, W6ROD, 1995-2000
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President: JIM D. HAYNIE,* W5JBP,

3226 Newcastle Dr, Dallas, TX 75220-1640;
(214-366-9400); w5jbp@arrl.org

First Vice President: JOEL M. HARRISON,* W5ZN,
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

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

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

Treasurer: JAMES McCOBB Jr, W1LLU

Chief Financial Officer: BARRY J. SHELLEY, N1VXY
Chief Development Officer: MARY HOBART, K1MMH
Chief Technology Officer: PAUL RINALDO, W4RI

Staff
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, K1STO

Volunteer Examiner Department

Manager: Bart Jahnke, W9JJ
Business Staff
Business Manager: Barry J. Shelley, N1VXY
Comptroller: LouAnn Campanello
Information Services: Don Durand, Manager

*Executive Committee Member

“IT SEEMS TO US...”

The FCC’s BPL Decision

Atits October 14 meeting the Federal Com-
munications Commission adopted new rules
for Broadband over Power Line (BPL) sys-
tems. In doing so the FCC moved unusually
quickly from a Notice of Inquiry (April 2003)
to a Notice of Proposed Rule Making (Febru-
ary 2004) and on to the adoption of final rules
in ET Docket No. 04-37.

The stated purpose of the new rules is to
encourage the deployment of BPL systems as
an additional way for consumers to gain ac-
cess to broadband services while safeguard-
ing licensed radio services against harmful
interference. At this writing, just one week
after the meeting, the Report and Order con-
taining the details of the new rules has not yet
been released. However, it is safe to say that
the rules will place new restrictions on BPL
systems that are not present in the existing
FCC Part 15 rules. Indeed, they are more re-
strictive than the FCC’s proposals contained
in the NPRM released earlier this year.

Spokesmen for the nascent BPL industry
claim to be happy with the new rules. They
will be less happy once they actually see
what’s in them. In the meantime they must put
on a brave face for the benefit of their inves-
tors. Certainly they have reason to welcome
the end of the period of uncertainty that al-
ways marks a pending rulemaking, although
the battle is far from over. Yet to come are
petitions for reconsideration and judicial
review of the Commission’s decision, the
grounds for which are unusually fertile thanks
to the FCC’s own procedural errors. And they
will come, because the FCC—while it has
tightened the rules for BPL—has fallen far
short of providing adequate protection for
over-the-air radio services, including but not
limited to Amateur Radio. We have ample
reason to be unhappy.

There is no longer any question but that BPL
pollutes the radio spectrum. The technical show-
ings submitted by the ARRL and the National
Telecommunications and Information Admin-
istration (NTIA) clearly establish that fact.
Because so-called Access BPL devices have a
significantly greater potential for causing inter-
ference than typical unlicensed devices, the
FCC will subject them to tighter equipment
authorization procedures: in FCC-Speak, “cer-
tification” instead of “verification.”

Unfortunately, the FCC did not take the
logical next step of mandating a lower radi-
ated emission limit for BPL devices. That they
should have done so is clear to anyone who
objectively reviews the record of the Docket
04-37 proceeding. The ARRL and others have
documented harmful interference that is oc-
curring now at BPL test sites. Measurements
taken at those sites corroborate calculations
by the ARRL, NTIA, and others showing that
interference to typical radio stations is a cer-
tainty if BPL systems operate at the existing
Part 15 limit.

On September 13, the NTIA submitted find-
ings to the FCC showing that the probability
of harmful interference from a power line

carrying a BPL signal at the Part 15 limit is
essentially /00% up to 200 meters from the
power line at 4 MHz. The interference dis-
tance increases with frequency, to about 400
meters at 20 MHz. Given the virtual certainty
that any FCC-licensed station will operate in
closer proximity than that to power lines, and
given that FCC licensees are entitled to pro-
tection from harmful interference from unli-
censed emitters, the FCC was and is obligated
to mandate a lower limit. That the Commis-
sion has chosen not to do so is irresponsible.

If anyone doubts the legitimacy of the
interference issue, consider this. To protect
aeronautical communications, the new rules
establish numerous frequency bands that BPL
must entirely avoid. If the interference isn’t
real, why did the NTIA insist that the FCC
take this step? Why do the new rules establish
exclusion zones and consultation require-
ments to protect federal government, public
safety, and certain other stations? We’re
looking forward to reading the Report and
Order to find out whether the FCC will re-
quire coordination around its own field of-
fices, as the NTIA thoughtfully proposed on
their behalf.

As for the rest of us who are licensed to use
the radio spectrum, the FCC’s plan is to saddle
us with the burden of identifying BPL as the
source of the harmful interference we will
inevitably encounter and tracking down the
responsible party. To provide a starting point,
the FCC will require the BPL industry to
maintain a publicly available database. The
new rules will require that any BPL devices
that are deployed must have the capability to
be adjusted and shut down remotely, presum-
ably to give BPL system operators the ability
to resolve interference in real time. Whether
or not they will actually be required to do so
remains to be seen.

Throughout the entire proceeding, the
ARRL has been the principal voice of reason
arguing against the headlong rush to pollute
the radio spectrum for short-term gain. An
unfortunate side effect of our activism on the
issue is that to some, this is a battle between
“old” Amateur Radio technology and “new”
broadband technology. It is not. It is a battle
over a unique and priceless natural resource:
the narrow slice of the radio spectrum that sup-
ports long-distance communication without
the need for any infrastructure whatsoever.

There is nothing new about sending radio
signals over power lines; it’s been done for
decades, within rational limits that until now
have kept radio interference from being an
issue. There is nothing old about Amateur
Radio technology; we are on the leading edge
in introducing digital applications to the HF
environment.

It is sad beyond measure that the FCC is
willing to squander a unique natural resource
in order to provide a short-range broadband
connection that can easily be provided
by several other, non-polluting means.
—David Sumner, K1ZZ
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hy-gain. HF VERTICALS
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h y-gam”“
Classics

All hy-gain multi-band vertical
antennas are entirely self sup-
porting -- no guys required.

They offer remarkable DX per-
Sormance with their extremely
low angle of radiation and omni-
directional pattern.

All handie 1500 Warts PEP SSB,
have low SWR, automatic band-
switching (except AV-18VS) and
include a 12-inch heavy duty mast
support bracket (except AV-18HT).

Heavy duty, slotted, tapered
swaged, aircraft quality aluminum
tubing with full circumference
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Self-supporting -- no guys required . . . Remarkable DX performance -- low angle
radiation, omnidirectional . . . Handles 1500 Watts . .. Low SWR . .. Automatic band
switching . . . Aircraft quality aluminum tubing . . . Stainless steel hardware . . .

Recessed SO-239 connector . . . Two year limited Warranty . . .

compression clamps is used for radiators.
Includes all stainless steel hardware.

Recessed SO-239 prevents moisture damage.
Hy-gain verticals go up easily with just

hand tools and their cost is surprisingly low.
Two year limited warranty.

AV-18HT, $799.95. (10,12,15,20,40,80 M,
160, 17 Meters optional). 53 ft., 114 Ibs.

Standing 53 feet tall. the famous Hy-Gain
HyTower is the world’s best performing verti-
cal! The AV-18HT features automatic band
selection achieved through a unique stub-
decoupling system which effectively isolates
various sections of the antenna so that an elec-
trical 1/4 wavelength (or odd multiple of a 1/4
wavelength) exists on all bands. Approximate-
ly 250 kHz bandwidth at 2:1 VSWR on 80
Meters. The addition of a base loading coil
(LC-160Q, $109.95). provides exceptional
160 Meter performance. MK-17, $89.95. Add-
on 17 Meter kit. 24 foot tower is all rugged.
hot-dip galvanized steel and all hardware is
iridited for corrosion resistance. Special tilt-
over hinged base for easy raising & lowering.

AV-14AVQ, $169.95. (10,15,20,40 Meters).
18 ft., 9 Ibs. The Hy-Gain AV-14AVQ uses
the same trap design as the famous Hy-Gain
Thunderbird beams. Three separate air dielec-
tric Hy-Q traps with oversize coils give superb
stability and 1/4 wave resonance on all bands.
Roof mount with Hy-Gain AV-14RMQ kit. $89.95.

AV-12AVQ, $124.95. (10, 15, 20 Meters).
13 ft., 9 Ibs. AV-12AVQ also uses Thunder-
bird beam design air dielectric traps for
extremely Hy-Q performance. This is the way
to go for inexpensive tri-band performance in
limited space. Roof mount with AV-14RMQ kit,
$89.95.

AV-18VS, $89.95. (10,12,15,17,20.30,40.80
Meters). 18 ft., 4 Ibs. High quality construction

= and low cost make the AV-18VS an exceptional

value. Easily tuned to any band by adjusting
feed point at the base loading coil. Roof
mount with Hy-Gain AV-14RMQ kit. $89.95.

DX-88, $369.95. (10, 12, 15,17,20,30,40,80
Meters, 160 Meters optional). 25 ft., 18 Ibs.

All bands are easily tuned with the DX-88’s
exclusive adjustable capacitors. 80 and 40
Meters can even be tuned from the ground
without having to lower the antenna. Super
heavy-duty construction. DX-88 OPTIONS:
160 Meter add-on kit. KIT-160-88. $189.95.

Ground Radial System. GRK-88. $99.95. Rool

Radial System., RRK-88. $99.95.

DX-77A, $449.95. (10, 12, 15, 17, 20, 30,
40 Meters). 29 ft., 25 Ibs.

No ground radials required! Off-center-fed
Windom has 55% greater bandwidth than
competitive verticals. Heavy-duty tiltable
base. Each band independently tunable.

Model # | Price  Bands  MaxPower  Height | Weight |Wind Surv. Rec. Mast
AV-18HT = §799.95 1015204080 1500 WPEP 33 feet | 114 pounds| 75MPH |  —--
AV-14AVQ  §169.95  10,1520,40 1500 WPEP 18 feet = 9 pounds | 80 MPH | 1.5-1.625"
AV-12AVQ  $13495  10/15220 M 1500 WPEP |3 feet 9 pounds 80 MPH | 1.5-1.625"
AV-18VS  §89.95  10-80M IS00WPEP 18feet 4 pounds 80 MPH | 1.5-1.625"

DX-88 $369.95 10-40M 1500 WPEP ~ 25feet | 18 pounds | 75 mph my | 1.5-1.625"
DX-77A $449.95 10-80M 1500 WPEP 29 feet | 25 pounds 60 mph wey | 1.5-1.625"

hy-gain”

i PATRIOT

N

Hy-Gain’s new PATRIOT HF verticals are the best
built. best performing and best priced multiband
verticals available today. For exciting DX make full
use of your sunspot cycle with the PATRIOT’s low 17
degree angle signal.

No ground or radials needed
Effective counterpoise
replaces radials and ground.
Automatic bandswitching
Single coax cable feed. Each
band is individually tunable. Extra
wide VSWR bandwidth. End fed
with broadband matching unit.
Sleek and low-profile
Low 2.5 sq. ft. wind surface
area. Small area required for
mounting. Mounts easily on
decks. roofs and patios.
Full legal limit
Handles 1500 Watts key down
continuous for two minutes.
Built-to-last
High wind survival of 80 mph.
Broadband matching unit made
{from all Teflon® insulated wire.
| Aireraft quality aluminum tub-
|ing. stainless steel hardware.
hy-gain” warranty
Two year limited warranty.
All replacement parts in stock.
AV-640, $359.95. (6,10,12,
15,17,20,30,40 Meters). 25.5
ft., 17.5 Ibs. The AV-640 uses
quarter wave stubs on 6, 10. 12
and 17 meters and efficient end
loading coil and capacity hats on
15. 20, 30 and 40 meters -- no
1 traps. Resonators are placed in
parallel not in series. End load-
ing of the lower HI bands
allows efficient operation with a
manageable antenna height.

AV-620, $289.95.
(6,10,12,15,17,20 Meters). 22.5
ft., 10.5 Ibs. The AV-620 cov-
ers all bands 6 through 20

AV-640
389"

Meters with no traps, no coils, no radials yielding an
\ uncompromised signal across all bands. )
Free Hy-Gain Catalog

and Nearest Dealer . .. 800-973-6572
Call your dealer for your best prir.'e’

hy-gain.

Antennas, 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

http:llwww.hy-gain.com

© Hy=Gain®, 2004.

Frrices and specifications subject to change without notice or obligation
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Sinle nd Commandos

N Choose DR-135T MKII VHF, DR-235T 222MHz,
or DR-435T MKIl UHF FM Mobile/Base Transceiver

Whichever band you choose, these rugged single band mobile fransceivers are ready for
serious use in demanding conditions. You'll enjoy the large illuminated mic and easy-to-
read alphanumeric display. The well-designed functions are user-friendly and include

Acitement

and take your
on-air radio
activity to new
levels with

these mobile
transceivers from
Alinco. Whether
you choose a
single band, dual
band or “all
mode” HF + 6m
radio, Alinco
delivers superh
audio quality and
low naise.

100 memories, high stability TCXO, ignition key on/off feature, theft alarm,
autodial memories, alphanumeric channel labels, GTGSS encode+decode,

SN
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DCS, tone bursts, theft alarm, direct frequency input, optional internal TNG

or optional internal digital voice module.

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

This Xciting VHF/UHF dual band radio will actually change to
meef your needs! The removable remote-mount head allows you
to invert the transceiver for optimum speaker placement and extra
flexibility when installing in a vehicle. Plus, the large alphanumeric
display lets you change display colors so you can select the color
that works best for you. Enjoy wide band broadcast FM signals,
AM Airband, weather and other public safety frequencies in
addition to VHF and UHF operations. Add the optional internal
TNC for packet or APRS operations or be among the first to
engage in digital voice communications with the optional digital
module. Other features include a large illuminated mic, internal
duplexer, CTCSS encode+decode, DCS and more.

All Mode Action
DX-70TH HF +6M

Mobile/Base Transceiver
Rugged and reliable, this radio is a proven performer

= —_— .- ﬂ:\:\\\\
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DR-605TQ VHF+UHF
Dual Band Mobile/Base
FM Transceiver

Alinco’s Xcellent value in a dual band,
dual watch transceiver with crosshand
repeat at a price that's amazingly low.
This popular dual band features CTCSS
encode+decode, 50 memories per
hand, internal duplexer, large easy-to-
use controls and a massive heat sink
for quiet fan-free operation. Xtreme
value in a VHF+UHF transceiver!

with 100 watts output and all mode performance on all bands including the 6M “magic band”. The
removable remote mount control head makes mobile installation easier and the big display with a wide
choice of operator parameters and full QSK CW operation makes getting on the air easy. Whether you
enjoy HF action or the challenge of 6M, the DX-70TH is ready to deliver on-air Xcitement!

For more details on feature-rich, value-packed transceivers for your favorite
bands, call or stop by your favorite Alinco dealer or visit Alinco on the web.

www. .

U.com

Distributed in North America by Ham Distribution, Inc., 15 South Trade Center Pkwy. #B5, Conroe, Texas, 77385. Phone: 936-271-3366. Fax: 936-271-3398.
Products intended for properly licensed operators. Permits required for MARS use. CAR use subject to equipment appsoval. Specificalions subject to change witout natice or obligation, Performance specifications only apply to amateur bands.
“Cellular blocked in USA. Unblocked versions available to qualified users. documentation required.




ARRL Hosts International
Training Conference

Students from seven nations attended the 2004 United
States Telecommunications Training Institute (USTTI)
course on Amateur Radio administration. Sessions took
place October 18-22 at ARRL Headquarters. Coordinated
by USTTI and presented by ARRL Headquarters staff,
the program covers—among other topics—the Interna-
tional Telecommunication Union and ITU regulations, the
International Amateur Radio Union, spectrum manage-
ment, emergency communication, digital communication,
amateur satellites, electromagnetic interference, interna-
tional licensing and Amateur Radio testing and licensing
in the US.

Teaching the majority of the Amateur Radio Adminis-
tration Course were ARRL Chief Technology Officer Paul
Rinaldo, W4RI, and Technical Relations Specialist Walt
Ireland, WB7CSL, of the ARRL Technical Relations Office
in Washington, DC, with assistance from other ARRL staff.

Walt Ireland, WB7CSL, conducts a USTTI class session at
ARRL Headquarters.

East Meets West at Hamfair 2004

Thanks to the generosity of the Japan Amateur Radio League (JARL), ARRL
DXCC Manager Bill Moore, NC1L, represented the League at Hamfair 2004
in Tokyo. With an attendance of 27,000 amateurs, Hamfair rivals the Dayton

Hamvention in size.

“The opening ceremony was quite lively with music, a talk by JARL Presi-
dent Shozo Hara, JA1AN, and introductions of many VIPs from around the
world,” Moore said. “DXCC card checking was busy. We checked more than

200 applications over three days.”

The trip provided an opportunity to discuss the future of Amateur Radio
from Japanese and American perspectives. “I toured JARL Headquarters,
JARD (Japanese Amateur Radio Development Association) and CQ Japan
(the Japanese counterpart to QST),” Moore explained. “We share many of the
same challenges. They, too, are exploring ways to attract more people into

Amateur Radio.
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ARRL in ACTION ==

YOUR membership at work

By Steve Ford, WB8IMY, sford@arrl.org

An Enthusiastic Turnout for ARRL New

Mexico Section Convention

“The 2004 Duke City Hamfest and ARRL New Mexico Section convention
was very successful this year,” declared Linda Scott, KC7QXO, president of New
Mexico Hamvention, Inc. On August 20-21, more than 900 people gathered at
the University of New Mexico Continuing Education building, in Albuquerque.
“We take over the whole building with four main areas for vendors inside, a
tailgate area and RV
parking in the back
parking lot, and three
classrooms for 12 fo-
rums and VE testing.”

Thirty-six vendors,
clubs and organiza-
tions from three states
filled the four inside
areas. On Saturday,
along with the free
tailgate section, there
was a static display
area featuring three
communications ve-
hicles from Search and
Rescue, National
Guard and Sandoval
County ARES. The
event was topped off
with a banquet with
Dennis Motschenbacher, K7BV, ARRL Sales and Marketing Manager as the
featured speaker.

The highlights of the Duke City Hamfest included an ARRL forum paneled by
Rocky Mountain Division Director Walt Stinson, W@CP, Vice Director Rev
Morton, WS7W, New Mexico Section Manager Bill Weatherford, KMS5FT, and
Dennis Motschenbacher, K7BV.

“What the heck is this?” ARRL Sales and Marketing
Manager Dennis Motschenbacher, K7BV (right), asks
Bill Wageman, KSMAT, at the New Mexico Section
convention. It turned out to be a lamp that can be worn
on the head to make emergency antenna repairs in the
dark. “Being a plug and play kind of guy, | couldn’t turn
it off!” Motschenbacher said.

i —— .
ARRLs Bill Moore, NC1L, with JARL President Shozo
Hara, JA1AN, at Hamfair 2004 in Tokyo.



WASBSME Goes to Heaven...Almost

The late John Denver described West Virginia as “almost heaven” in his famous song
“Country Roads.” ARRL’s coordinator of the Amateur Radio Education and Technol-
ogy program, Mark Spencer, WA8SME, journeyed there for the 46th Annual West Vir-
ginia ARRL Section Convention and Hamfest, August 28 and 29 at Jackson’s Mill.

Mark didn’t meet St Peter, but he did offer two presentations to the enthusiastic
attendees. According to Mark, “First was an overview of the program and how to ap-
proach local schools to get them involved. The major theme here is that hams need to
‘walk the walk as well as talk the talk.” Hams know and articulate the need to get youth
involved in Amateur Radio, but few take the initiative to actually do more than talk
about it. Second was a concept I have been promoting that involves ‘bringing space into
the classroom at little or no cost,” using redundant school computers, free software and
simple radio equipment to receive weather satellite imagery in the classroom.

“The comments after the talk were very positive and there appeared to be a number
of hams who were going to get engaged in their local schools. Most knew of a teacher
they were going to approach, and that is exactly what I had hoped would happen. I
have found that despite all the things we are trying to do to get wireless technology
literacy into our schools, it all comes down to a jazzed teacher and the local club or

: '8 L
ARRL Amateur Radio Education and Technology

ham who provides the suggestion, encouragement, and support to make it a reality.”

ARRL Logbook of The World Tops 8000 Participants

According to ARRL Membership Services Manager Wayne Mills,
N7NG, Logbook of The World has amassed more than 8000 par-
ticipants. “We’re delighted with the response,” Mills said. “The Log-
book database now holds over 50 million QSO records. After each
contest and major DXpedition, the total takes another big bounce.”

Not only are hams uploading their logs to Logbook of The World,
they are beginning to redeem their confirmed QSO credits for
DXCC awards and endorsements. “We have people who’ve accu-
mulated quite a few credits and now they’re putting them to use,”
Mills stated. “With hundreds of hams joining Logbook each month,
that trend can only go upward.” See Logbook of The World on the
Web at www.arrl.org/lotw/.
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Program Coordinator Mark Spencer, WABSME.
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Putting More Fresh Ideas to Paper

“Many members aren’t aware that we publish conference
proceedings,” says ARRL Production Assistant Maty Weinberg,
KBI1EIB. “It is a service we provide to clubs and organizations.
The conference organizers send me the articles and I assemble
the books. The League only charges for the printing, and a little
extra for my time. For larger conferences, it is an economical
way to create an attractive proceedings book to give to the
attendees.”

In 2004, the ARRL printed books for seven conferences,
primarily for VHF/
UHF and micro-
wave groups. The
average print run is
300 books per con-
ference. “We print
extras for the
League to sell after
the conferences,”
Weinberg said,
“but the authors re-
tain the copyrights
to their articles.
This means they
can send them to
other publications,
if they wish.”

Maty Weinberg, KB1EIB, prepares the 2004
Microwave Update conference proceedings.

The Logbook of The World Web site at www.arrl.org/lotw/.

Digital Communications
Conference a Success

The 2004 Digital Communications Conference, co-sponsored by
ARRL and Tucson Amateur Packet Radio (TAPR), drew more than
120 attendees to Des Moines, lowa in September. Guests were
treated to forums on topics as diverse as software-defined radio,

the Automatic Position Reporting Sys-
tem and spread spectrum. QST Editor
Steve Ford, WB8IMY, hosted an intro-
ductory session on Voice Over Internet
Protocol (VoIP), discussing the popular
Echolink and IRLP networks.

TAPR president John Ackerman,
N8UR, inaugurated the conference by
predicting that “The ideas we discuss
this weekend will end up in amateur
transceivers a few years from now.”
ARRL Midwest Division Director Wade
Walstrom, WQEJ, took his turn at the
microphone to welcome everyone to the
conference on behalf of the ARRL.

The published 2004 Digital Com-
munications Conference proceedings
are available from the ARRL. Go to
the ARRLWeb at www.arrl.org/shop/
?item=9329.

o5+

ARRL Midwest Division
Director Wade Walstrom,
WQEJ, speaks at the 2004
TAPR/ARRL Digital Com-
munications Conference in
Des Moines, lowa.
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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 an-

swer 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-mail 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 nirl@arrl.org.

QSL Service

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

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.

Write for QST

We're always looking for articles of interest to amateurs. See our
Author’s Guide at www.arrl.org/gst/aguide/. If you have questions,
or wish to submit an article for consideration, send an e-mail to
gst@arrl.org or simply mail your article to QST c/o ARRL Hg.
14
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Books, Software and Operating Resources
You can rely on ARRL for the very best publications and
products: license manuals, circuit design and project re-
sources, 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.

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.

FCC License Renewal/Modifications Service
At just over 90 days before license expiration, ARRL sends
FCC-license renewal notices to ARRL members reminding
them to renew. ARRL will also handle duplicate license
requests, as well as address or other license changes (upon
receipt of a completed and signed Form 605) as a free
members-only service.

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

Trust in Advertising

ARRLs advertising acceptance process is a unique and re-
spected service provided to both members and advertisers.
The ARRL Lab regularly evaluates products for acceptable
construction quality, safety, compliance with FCC require-
ments 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/arrif/
on the Web or call 860-594-0397.

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), Monday-
Friday only, 8 AM to 8 PM Eastern Time. From outside the US, call 860-594-0355. The fax
number is 860-594-0303 (24 hours a day, 7 days a week).

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 . . .

Contact
Joining ARRL Membership Desk
QST Delivery Circulation Desk

Permission Requests
Publication Orders
Amateur Radio News
Regulatory Info

Sales Desk

Exams VEC
Educational Materials Norm Fusaro
CCE/EmComm Courses Dan Miller

Contests Dan Henderson
Technical Questions ARRL Lab
DXCC Bill Moore
Awards/VUCC Eileen Sapko
Development Office Mary Hobart
Advertising Advertising Desk
Media Relations Allen Pitts

QSL Service Martin Cook

Scholarships

Emergency Comm Steve Ewald
Clubs Linda Mullally
Hamfests Gail lannone

Write for &=

Maty Weinberg

Rick Lindquist
John Hennessee

Telephone

860-594-0338
860-594-0338
860-594-0229
860-594-0355
860-594-0222
860-594-0236
860-594-0300
860-594-0230
860-594-0340
860-594-0232
860-594-0214
860-594-0234
860-594-0288
860-594-0397
860-594-0207
860-594-0328
860-594-0274

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
dmiller@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

The ARRL
Diamond Club
Includes

ARRL membership
Plus new yearly benefits!

Support ARRL’s work
for Amateur Radio!

Development Office

Joel Kleinman

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

860-594-0397
860-594-0265
860-594-0292
860-594-0262
860-594-0273

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); kbur@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, Ml 48127
(313-730-2111); wsfqt@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. Joyce Birmingham, KA2ANF
235 Van Emburgh Ave, Ridgewood, NJ
07450-2918 (201-445-5924); ka2anf@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); kiki@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); w7oz@arrl.org

Vice Director. Jim Fenstermaker, K9QJF
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

foundation@arrl.org
emergency@arrl.org
clubs@arrl.org
hamfests@arrl.org
gst@arrl.org

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

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
218 Marion Ave, Anderson, SC 29624
(864-296-0916); kdnk@arrl.org

Rocky Mountain Division

WALT STINSON, WQCP*

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); warh@arrl.org

Vice Director. Sandy Donahue, W4RU

222 Briarhill Ln, Atlanta, GA 30324
(404-315-1443); waru@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

20685 SW 29th St, Union City, OK 73090-9726
(405-483-5632); n5ok@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); wh3fpl@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: Rich Beaver, N3SRJ, 4A Cardinal Dr,

Jeannette, PA 15644 (724-523-5656); n3srj@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: Richard H. “Skip” Jackson, KS@J, 1835-63rd St E,

Inver Grove Heights, MN 55077 (651-260-4330); ksOj@arrl.org

North Dakota: Kent Olson, KAOLDG, 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, KSMC, 754 Cheniere-Drew Rd, West Monroe, LA 71291
(318-397-1980); k5mc@arrl.org

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

Tennessee: Larry W. Marshall, WB4ANCW, 11 Hovis Bend Rd, Fayetteville, TN 37334
(931-433-5088); wb4ncw@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: Joe 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); kbodti@arrl.org

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

Nebraska: Bill McCollum, KEGXQ, 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); nifik@nhradio.org

Rhode Island: Bob Beaudet, W1YRC, 30 Rocky Crest Rd, Cumberland, Rl 02864
(401-333-2129); wiyrc@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); ki7eb@arrl.org

Eastern Washington: Mark Tharp, KB7HDX, PO Box 2222,

Yakima, WA 98907-2222 (509-965-3379); kb7hdx@arrl.org

Idaho: Doug Rich, W7DVR, 2025 Regal Dr, Boise, ID 83704-7153
(208-376-7651); w7dvr@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, K7VC, 2851 Esaw St, Minden, NV 89423 (775-267-4900);
k7vc@arrl.org

Pacific: Kevin C. Bogan, AH6QO, 6606 Kahena PI, Honolulu, HI 96825-1016
(808-778-4697); ah6qo@arrl.org

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

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

San Francisco: Bill Hillendahl, KH6GJV, PO Box 4151, Santa Rosa, CA 95402-4151
(707-544-4944); kh6gjv@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: Kit Blanke, WABPWW, 304 Sylvia Ave, Milpitas, CA 95035-5240
(408-263-8944); wabpww@arrl.org

Roanoke Division (NC, SC, VA, WV)

North Carolina: John Covington, W4CC, PO Box 1604, Belmont, NC 28012
(704-577-9405); wé4cc@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, W4CAC, 4405 Wake Forest Rd, Portsmouth, VA 23703
(757-484-0569); w4cac@arrl.org

West Virginia: Hal L. Turley, W8HC, 6 Ives Dr, Huntington, WV 25705
(304-736-2790); kc8fs@arrl.org

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

Colorado: Jeff Ryan, KORM, 6660 Delmonico Dr #D-133, Colorado Springs, CO
80919 (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: Bill Edwards, WU7Y, 8200 Ramshorn Ave, Gillette, WY 82718-7233
(307-682-7468); wu7y@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: Greg Sarratt, W40ZK, 912 Pine Grove Rd, Harvest, AL 35749
(256-337-3636); w4ozk@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, AEAMR, 3024 Salem Ave, Sarasota, FL 34232
(941-685-2081); ae4dmr@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: Carl Gardenias, WU6D, 20902 Gardenias St, Perris, CA 92570
(909-443-4958); wubd@arrl.org

San Diego: Patrick Bunsold, WA6MHZ, 1615 La Cresta Blvd, El Cajon, CA
92021-4072 (619-593-1111); waémhz@arrl.org

Santa Barbara: Robert Griffin, KBYR, 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, NSNAV, 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



AMERITRON . . . 800 Watts . . . 799!

More hams use Ameritron AL-811/H amplifiers than any other amplifier in the world!

Ol'lly the Ameritron AL-811H gives
vou four fully neutralized 811A transmitting

$ AL-811H
Suggested Retail
4-Tubes, 800 Watts

tubes. You get absolute
stability and superb per-

that can’t be matched by
un-neutralized tubes.
You get a quiet desk-
top linear that’s so com-
Suggested Retail pact it’ll slide right into
3-Tubes, 600 Watts yo1°1] hardly know it’s
there . . . until QRM sets in. And you can
conveniently plug it into your nearest 120
VAC outlet -- no special wiring needed.
You get all HF band coverage (with

AMERITRON no tune Solid State Amplifiers

ALS-500M 500 Watt Mobile Amp
AL-500M

799

Suggested Retail

500 Watts PEP/400W CW output, 1.5-22
MHz, instant bandswitching, no tuning, no
warm-up. SWR, load fault, thermal over-
load protected. On/Off/Bypass switch. Re-
mote on/off control. DC current meter. Ex-
tremely quiet, fan off until needed. Uses 13.8
VDC. Compact 9Wx3'Hx15D in., 7 Ibs.

ALS-600 Station 600 Watt FET Amp

B s1299

Suggested Retail

Neo tuning, no fuss,
no worries - just turn on and operate. 600
Watts PEP/S00W CW, 1.5-22 MHz. instant
bandswitching, SWR protected. extremely
quiet, lighted Cross-Needle SWR/ Watt-
meter, front panel ALC control, 120 or 220
VAC. Inrush protected. 9'-Wx6Hx12D in.

AL-80B . . . Desktop Kilowatt 3-500G Amp

AL-80B

Suggested Retail
M  AL-80B kilo-
dl watt output
desktop linear
amplifier doubles your average SSB power
output with high level RF processing using
our exclusive Dynamic ALC™!

You get cooler operation because the
AL-80B’s exclusive Instantaneous RF
Bias™ completely turns off the 3-500G
tube between words and dots and dashes.
Saves hundreds of watts wasted as heat for

Near Legal Limit " Amplifier
AL-572

1445

Suggested Retail

New class of Near Legal Limii™ amplifier
gives you 1300 Watt PEP SSB power output
for 60% of price of a full legal limit amp! 4
rugged 572B tubes. Instant 3-second warm-
up, plugs into 120 VAC. Compact 14'/2Wx
8'/2Hx15'2D inches fits on desktop. 160-15
Meters. 1000 Watt CW output. Tuned input,
instantaneous RF Bias, dynamic ALC, para-
sitic killer, inrush protection, two lighted
cross-needle meters, multi-voltage transformer.

*1399

cooler operation and longer component life.

You get a full kilowatt PEP output from
a whisper quiet desktop linear. Compact
15'2Wx8'/Hx 14D inches. Plugs into your
nearest 120 VAC outlet. Covers 160 to 15
Meters, including WARC and MARS (user
modified for 10/12 Meters w/license).

You get 850 Watts output on CW. 500
Waltts output on RTTY, an extra heavy duty
power supply, genuine 3-500G tube. nearly
70% efficiency. tuned input, Pi/Pi-L output,
inrush current protection, multi-voltage
transformer, dual Cross-Needle meters,
QSK compatability. two-year warranty,
plus much, much more! Made in U.S.A.

HF Amps with Eimac 3CX800A47
These HF linears with
Eimac* 3CX800A7 tubes
cover 160-15 Meters
including WARC bands.
Adjustable slug tuned
input circuit, grid protec-
tion, front panel ALC

AL-800

*1825

control, vernier reduction  Suggested Retail

1 fube, 1250 W
AL-800H

2695

drives, heavy duty 32 1b.
grain oriented silicone
steel core transformer,
high capacitance com- % b
puter grade filter capaci- | dSuggested Retal
?ors. l\%lulti-vollagc (}a)per- Ziubes, 13K Fius
ation, dual lighted cross-needle meters.

Ameritron brings you the finest high power accessories!

ARB-704 amp-to-rig  ADL-1500 Dummy
interface. . . *49” Load with oil . .. *69”
Protects rig === Oil-cooled. 50
3 from dam- © 5/ Ohms, 1500

F‘q&* Whisper quiet

ADL-2500 fan-cooled ATP-100 Tuning

Dry Dununy Load,* 199" Pulser ... 49"
Safely tune up

for full power, best

formance on higher bands

your operating position --

license) -- including WARC and most MARS
bands at 100% rated output. Ameritron’s
Adapt-A-Vol™ hi-silicon core power transformer
has a special buck-boost winding that lets you
compensate for high/low power line voltages.
You also get efficient full size heavy duty
tank coils, slug tuned input coils.
operate/standby switch, transmit LED. ALC,
dual illuminated meters, QSK with optional
QSK-5. pressurized cooling that you can
hardly hear, full height computer grade filter
capacitors and more. 13*AWx8Hx16D inches.
AL-811, $649. Like AL-811H, but has
three 811A tubes and 600 Watts output.

AMERITRON full

legal limit amplifiers

AMERITRON legal limit amps use a
super heavy duty Peter Dahl Hypersil™
power transformer capable of 2.5 kW!

Most powerful | 3CX1500/8877
s AL-1500

Il *3045
s S Suggested Retail
Ameritron’s most
i powerful amplifier
== = uses the herculean
Eimac™®™ 3CX1500/8877 ceramic tube. It’s
so powerful that 65 watts drive gives you full
legal output - and it’s just loafing because the
power supply is capable of 2500 Watts PEP.
Toughest | 3CX120047
- _ AL-1200

1°2645

Suggested Retail
Get ham radio’s
toughest tube with

— the Ameritron
AL-1200 -- the Eimac™ 3CX1200A7. It
has a 50 Watt control grid dissipation.
What makes the Ameritron AL-1200 stand
out from other legal limit amplifiers? The
answer: A super heavy duty power supply
that loafs at full legal power -- it can deliver
the power of more than 2500 Watts PEP two
tone output for a half hour.

Classic | Dual 3-500Gs
AL-82

$2645

Suggested Retail
This linear gives
you full legal out-

put using a peair
3-500Gs. Competing linears

of Amperex™
using 3-300Gs cant give you 1500 Watts
because their lightweight power supplies
can I use these tubes to their full potential.

Call your dealer for your best price!

(_ Free Catalog: 800-713-3550 )

AMERITROY

« .. the world’s high power leader!
116 Willow Road, Starkville, MS 39759

TECH (662) 323-8211 » FAX (662) 323-6551
8 am. - 4:30 p.m. CST Monday - Friday
For power amplifier components call (662) 323-8211
hitp://www.ameritron.com

Prices and specifications subject 1o change without nance.

linearity. Prevents over-
heating, tube damage,
power supply stress,
component failure.

o fan, 2.5kW/1
age by Waltts/5 min- / minute on, ten
keying line transients <—=== utes. SWR< off. 300W continu-
and makes hook-up 1.2 to 30 MHz. Low ous. SWR< 1.25 to 30
to your rig easy! SWR to 400 MHz. MHz.<1.4 to 60 MHz.
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AL S
:i: ? ‘hgld-__yﬁ uca

The comprehensive
RF Engineering
-l Reference

Order Today

www.arrl.org/shop

Toll-Free
888-277-5289 (US)

R Or call for a
i/ dealer near you.

in 10 years!

The ARRL Handbook for Radio
Communications is an unmatched source for
building receivers, transceivers, power supplies,
RF amplifiers, station accessories and antenna
construction projects. There's something inside for experimenters of all skill levels.

Now featuring more
antenna projects and

a new 10-W, 60-meter
SSB transceiver!

About the Eighty-Second Edition

This edition is by far the most extensively revised version of this work in ten years.
Entire sections of this book were updated to reflect the most current state-of-the-
art: analog and digital signals and compenents; working with surface-mount
components; High-Speed Multimedia (HSMM); new and previously unpublished
antennas, and advice on baluns; satellites and
EME, now with new Phase 3E details; oscillators,
DSP and software radio design; a new chapter with
Internet tips for hams, Wireless Fidelity or Wi-Fi,
and other wireless and PC technology. i

Thorough coverage
of theory, references

and practical
projects.

CD-ROM now included. For the first time, this edition is
bundled with The ARRL Handbook CD (version 9.0)—the
fully searchable and complete book on CD-ROM (including
many color images).

The ARRL Handbook for Radio Communications —2005
82nd edition

Hardcover book with CD-ROM. ARRL Order No. 9299 .........ccccceeevecenrcnne $54.95
Softcover book with CD-ROM. ARRL Order No. 9280 ......ccccceniiennnnerinnens $39.95

Shipping and Handling charges apply. Sales Tax is

required for orders shipped to CA, CT, VA, and Canada. i} _
The national association for

AMATEUR RADIO

Prices and product availability are subject to change
without notice,

New-Complete Table of Contents

= Introduction to Amateur (Ham) Radio

= Activities in Amateur Radio

& Safety

u Electrical Fundamentals

® Electrical Signals and Components

® Real-World Component Characteristics
= Component Data and References

= Circuit Construction

= Modes and Modulation Sources

® Oscillators and Synthesizers

® Mixers, Modulators and
Demodulators

® RF and AF Filters

= EMI / Direction Finding

u Receivers and Transmitters

= Transceivers, Transverters and
Repeaters

= DSP and Software Radio Design
» Power Supplies

= RF Power Amplifiers

= Station Layout and Accessories
= Propagation of RF Signals

= Transmission Lines

s Antennas

u Space Communications

= Web, Wi-Fi, Wireless and PC
Technology

= Test Procedures and Projects
= Troubleshooting and Repair
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Saye $200

IC756PRoy) & IC-746PRo
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AL AMATEUR MOBILES™
Mail-In Rebate
*1pydudes ‘PCR1000, 703,/Plus

Save g19

ALLAM & gy HANDHELDs*
Mail -1, Rebate
“Excludes Toy Sport

*LIMITED TIME OFFER. Purchose must
be mode from an outhorized lcom deoler
between 11/01/04 and 12/31/04. Al
offers good for US versions only, excludes
all government versions. Limif 10 of each
product per address. Allow 6-8 weeks for
rebote delivery. US residents only. See your
authorized lcom deoler for complete details,

www.icomamerica.com Visit your authorized Icom dealer today!
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COURTESY KONNN

When Sgt Mark Saikkonen, KB2RNA, of the 170th
- — Military Police Company, left for Iraq last year, his
While many of us in northern latitudes would choose to stay close to the mother and stepdad didn’t have an oak tree, so

fireplace (and the oven) on Christmas Day, Zed Freeman, KONNN, operating they tied a yellow ribbon around the next best

as KOAAA, enjoyed a recent December 25 on Lake Movil near Bemidiji, thing. The photo shows Mark with his wife Angi
Minnesota. Zed managed to test a brand new fish house and auger, catch and mom Carol Mayers, KB2RMZ, upon his return
his limit of walleye—and make more than 50 contacts on 10 meter SSB (with home to Lakeport, New York, this past spring.

20 W to a Yo-Yo-Tenna). Sgt Saikkonen is now deployed in Japan.

COURTESY GREGORY CLIFFORD, KO7C

Field Day 2004

The antennas have been stored, the logs uploaded—and
the numbers crunched. You can find the results of another
smashing Field Day in the article that begins on page 88.
An expanded Soapbox with lots of photos is on the
ARRLWeb, www.arrl.org/contests/soapbox/.

COURTESY MICHAEL ADAMS, WA2MWT

Aaron Parker, KC7RSO, operating HF from
Moscow Mountain for University of Idaho’s club
station W7UQ during Field Day 2004.

COURTESY JOHN A. GARCIA, K6ZQN

%

!

Ramsey, New Jersey, Mayor Richard Muti proclaimed June 26-27
“ARRL Annual Field Day Weekend” in the Borough of Ramsey at the
Emergency Operations Center, where the Metroplex ARC operated a

4F station in cooperation with the Ramsey Office of Emergency At the Tri-County ARA'’s site in Frank Bonelli
Management. In the photo, Mayor Muti reads the proclamation and Regional Park in San Dimas, California, Cliff
then hands it to OEM Coordinator Michael Adams, WA2MWT. Wearing Guice, KG6MIG, and his son Kevin, KG6MIH,
an OEM T-shirt to the left is John Acovino, KB2VVO, MARC vice conduct a Boy Scout Net on 2 meters during
president. Seated with an OEM shirt to the right is Bruce Greenwood, FD Saturday as John Montanaro, N6JSM takes
KB2UJN, deputy OEM coordinator.—Michael Adams, WA2MWT notes.
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GALEN SHUBERT, K@KS

Bit bucket aids HSMM experiment:
Unlike most of us, Galen Shubert,
KOKS, of Olathe, Kansas, enjoys
experimenting with high speed
multimedia communications. He
writes: “The ‘Bit-Bucket’ is a 3
gallon plastic bucket with half the
interior covered with aluminum foil
and the D-Link DI-514 ($20) wireless
router mounted at the focus. This is
mounted with duct tape at 70 feet
on my tower with ac power and
Ethernet feed (see photos). The
mobile unit is a D-Link DWL-120+
USB adapter mounted at the focus
of a parabola made from flashing aluminum stapled to a plywood base.
USB has severe limits for cable length, which makes it impractical to mount
the adapter at any height. This is a cheap experiment, since the wireless
LAN was in use around the house anyway.”

DALE CLARK, W@CFQ
- ol

Up Crazy Horse Mountain: To take part in
a Volksmarch, a family-oriented and
noncompetitive event that originated in
Europe, you simply join other walkers on a
10 km jaunt. One of the best known takes
place in South Dakota up Crazy Horse
Mountain—to the immense carving of
Oglala leader Crazy Horse and out on the
unfinished arm. The 6.2 mile round trip hike
is held annually at this location—the only
time during the year when the general
public is allowed on the mountain. This
year, just over 10,000 made the trek during
the two-day event and claimed their
medallions for the effort.—Roger Kehm,
KOROG, SD Public Information
Coordinator, Sioux Falls, South Dakota

COURTESY K@ROG

Thirteen hams, some of whom were
QCWA members, supported this year’s
Volksmarch up Crazy Horse Mountain
by providing 2 meter communications at
the start, top, at four aid stations along
the way and on two service vehicles.

Look out—they’re here! When Dale
Clark, WOCFQ, of Wellsville, Kansas,
spotted this truck at a Missouri rest
stop while en route to the Dayton
Hamvention, he and the two hams
traveling with him immediately went
QRT—just in case!

This enthusiastic communicator was
among the Girl Scouts on the air this
past summer from special event
station K@S during the Minnesota
Dreams Jamboree. The special
event station, controlled by 18-year-
old Jean Arimond, KC@SAN, con-
sisted of a multitude of radios, allow-
ing the girls to get acquainted with
repeaters, PSK31, CW and HF.
About 150 Girl Scouts signed up. As
ARRL Dakota Division Vice Director
Twila Greenheck, NOJPH, reported:
“With over 100 tantalizing exhibits to
compete with, we felt good to get
that many girls choosing to learn
about Amateur Radio”

Miller,
Sgio.OSbomI&ggg..
Bge, OHIAAII0:205 34U S A

> -

December 15 marks the 40th
anniversary of the issuance of the US
postage stamp honoring Amateur
Radio operators. To commemorate the
event, Tom Miller, W1PDI, of Bay Village,
Ohio, has been using this special QSL
all year. He was moved to use the
design after coming across a block of
the stamps in his father’s January 1965
issue of QST. John Miller, who also
held W1PDI, became a Silent Key in
2002.
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Study with the Best!

Gordon West WB6NOA & W5YI!

Study Manuals, Audio Courses, Software & Electronics Books

Technician Class

Get into ham radio the
il right way - studying with
N Gordo! His Technician
Class book reorganizes
the Q&A into logical
topic groups for easier
' learning. His new audio
| course — now on 6 audio
CDs - brings ham radio
to life and is a great study companion to
his book. W5YI interactive study software
includes pop-up explanations from his
book, making lcarning casy and fun! Ans-
wer wrong and his explanation appears!
Technician Class book GWTM §15.95
Technician audio theory course
on 6 audio CDs
Tech book + software pkg.

GWTW $34.95
NCS $39.95

Tech + General

Value Package

Package includes both Gordo books -
Technician Class & General Class and WS5YI
study software for Elements 2 and 3, along
with the W5YI Morse code software pro-
gram to teach you CW for your Element 1
test, and free Part 97 rule book.

TPG $59.95

W5YI Ham Operator Software
Software includes
Elements 2, 3, and 4 for
all written exams, with
Gordo’s explanations

1 from his Tech, General
and Extra study manuals,
along with the W5YI
Morse code software on
CD-ROM, with free Part
97 rule book. All WSYI
software has been upgrad-
ed to work on the latest operating systems,
HOS (software only — no books) $39.95
HOSB (software + 3 West books) $79.95

Learn Morse code for your
upgrade to General & HF fun!

Morse code teacher course
0-5wpm on 2 audio CDs ~ GWCT $14.95

WS5YI code software 0-48 WPM WMC $14.95

6-tape audio courses
recorded by Gordo!

Morse code Q-5 wpm GWO05 $29.95
Morse code 5-16 wpm GW13 §29.95
Morse code 10-28 wpm GW20 $29.95

General Class

Upgrade to the HF bands
by earning your General
Class ticket using Gordo's
new General Class book
for the 2004-08 written
theory exam. All the
Q&A are reorganized into
logical topic groups. His
fun explanations make
learning casy! Gordo’s audio CD course is a
great way to learn if you spend a lot of
time in your car or truck. The W5YT inter-
active study software now includes Gordo's
explanations from his book.

General

Extra Class

Let Gordo help you earn
your top ham ticket —
Amateur Extra Class! His
= book includes memorable
@ answer explanations to
help you learn the
material and understand
the correct answer. His
audio theory course rein-
forces learning and is a great study com-
panion to the book. The W5YI interactive
study software now includes the explana-
tions from Gordo's book and helps you
prepare for that tough Element 4 exam.

General Class book GWGM $17.95  Extra Class book GWEM $19.95
General audio theory course Extra audio theory course

on 4 audio CDs GWGW $24.95 on 6 cassette tapes GWEW $29.95
General book + software pkg. ~ GUS $39.95  Extra book + software pkg. ECS $39.95

Get Your FCC Commercial Radio License

GROL-Plus book by Gordo & Fred Maia, WS5YI, includes FCC
Elements 1, 3, and 8 for MROP, GROL, plus Radar Endorsement.
The best study manual for these valuable commercial licenses!

GROL-Plus book
GROL-Plus book + W5YI study software pkg.

GROL $39.95
GRSP $69.95

Let Forrest Mims teach you about electronics!
Getting Started in Electronics

. A great introduc-
Getting P

Started i tion for anyone

h- g who wants to

learn the funda-

mentals of elec-
tronics. Begin by
learning about
basic electronic
components;
study diodes and
transistors.
Explore digital and
analog integrated
circuits. Learn assembly tips for making
temporary or soldered circuits. Includes

Engineer’s Mini Notebooks

s These 4 Mims classics teach
]

- Study and build 100’s
of practical circuits
and fun projects.
Each volume con-
tains several of his
famous Mini
Notebooks. Great
experiments and sci-
ence fair ideas!

Biecrranic formular,
Symbols & Circuiti

Vol. 1: Timer, Op Amp + Optoelectronic
Cireuits & Projects MINI-1 $10.95
Vol. 2: Science + Communication

100 projects you can build, and great Circuits & Projects MINI-2 $10.95
experiments that demonstrate how elec- Vol. 3: Electronic Sensor
tricity works! Lots of great ideas for science Circuits & Projects MINI-3 $10.95
fair projects! Vol. 4: Electronic Formulas,

GSTD $17.95 Symbols & Circuits MINI-4 $10.95

Want to learn more? Our Basic Electronics series is for you!

Each of our 3 Basic books takes you from Basic Electronics BELC $17.95
fundamental concepts to solid understand-  Basic Digital Electronics BDIG $17.95
ing of the material. If you're a teacher, Basic Communications

these books are for you & your students! (analog) Electronics BCOM $17.95

MENTION THIS AD WITH YOUR ORDER AND GET A FREE HOLIDAY GIFT!

Order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group ¢ P.O. Box 565101 « Dallas, TX 75356



“the next best thing to a TeN-Tec Transceiver
isa len-Tec Accessory

= = HIGH POWER ANTENNA TUNER MJL;JE

uner - Superior

matching capability with an L-network tuner
assures correct match every time, 2000

I Ml watts CW or SSB PEP power rating. $485.

TITAN IIT

Centurion -n |ts 14th year, this | proven dual
3-500ZG design busts the pileups but won't bust
your wallet. Peak reading wattmeter and QSK
standard. 1300 watts. §2,255.

Titan 11l = NEW! Two 4CX800A tubes,

massive power supply, solid overdrive protection. Peak
reading wattmeter and QSK standard. Titan |1l

loafs at 1500 watts with 85 watts of drive. §3,565.

Studio One — Manufactured with a unigue mic 706_ D?Sk Mic o e = ;

element for Ten-Tec by Heil sound, STUDIO ~~ communications desk mic comes ready o 807 Speaker Series — Extemal frontiring
ONE is fast becoming the new standard for high PG Into any 4-pin-equipped Ten-Tec communications speakers, available in light
quality SSB transmission. §129.95. fransceiver, Quality audio with plenty of grey (3076}, black (307B), or charcoal grey

Cord and stand sold separately. punch. $99.95. (307C), are a terrific addition to any receiver or

s transceiver. Cabinet and Iarge'4-inch speaker

designed specifically for amateur radio use. $98.

963 Power Supply —Hash-free 937 Power Supply - 13.8¥dc at/11 amps for
switching design. 13.8 Vdc at 25 amps powering HF or VHF transceivers of up to 50
continuous, 30 amps peak: Small, lightweight watts output. 115 VAC input. $89. : : : e Li
(4 Ibs!} and 90-264 VAC, 50/60 Hz input make =~ ; L ~ 302 Series Tuning Knobs - Amchair -

963 usable from just about anywhere. $76%. . tuning and dir_eu_:i frequency entry for ydur
Jupiter (302J), RX-350 or Orion (302R).
_ Function buttons allow control of some

- radiofeatures. $139.

— N N i % e
310 Fan Kit — NEW! Holefree allen ' S ——— Sevierville, TN 37862
) ’ : : ; . i ’ . Sales Dept: 800-833-7373
- screw attachment to transceiverheat 3084 Fan Kit — Slide-on attachment Ssles Dept: sales@tentec.com

sink 13.8 Vidc powered. Use with Orion,” ~ tothe Arganamvtransceiver,_ 315  TEN-TEL Mon Fri. 8:00-5:30 EST
~ Jupiter, Pegasus, all Ompis, Corsalrs i j : ' g;gfﬁ‘agsjmgfgf‘i‘ﬁmss
Z Tntons Paragons $39. 95, e ;

Office: (B65) 453-7172 » FAX: (865) 428-4483 « Repair Dept.: (865) 428-0364 (8 - 5 EST)



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: qst@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.

NEVER MORE PROUD

¢ 1 am proud to be an Amateur Radio
operator! During hurricane Frances, the
Hurricane Watch Net (HWN) performed
like the true professionals that they are,
gathering real-time weather reports from
Amateur Radio volunteers located in the
communities dramatically impacted by
that massive hurricane.

This group of volunteers relayed this
vital information to the National Hurri-
cane Center and also provided the latest
weather information to these affected ar-
eas. Simultaneously, the Maritime Mobile
Service Net (MMSN), the Salvation Army
Team Emergency Radio Net (SATERN)
and myriad other Amateur Radio nets
worked tirelessly for days passing criti-
cal information as well as health and
welfare messages in and out of these com-
munities. While I could not monitor the
local operations in the hurricane’s path, I
am sure that the same spirit prevailed in
those venues as well. Listening to these
networks in operation, I have never been
more proud of Amateur Radio.

One of the impressive aspects of Ama-
teur Radio is the courtesy that amateurs
show each other, especially in times of
emergency. I was impressed by the re-
spect and cooperation that Amateur Ra-
dio operators gave to the various network
control operators. Believe me, we all
wanted to jump in and help, but every-
one knows that too much “help” can cre-
ate confusion and chaos. What I heard
was a community of concerned people
working together to maintain order, help
when it was needed, and standing by qui-
etly to allow the communications to flow
effectively! My hat is off to the radio
amateurs throughout the world who made
it all possible.

Like every one else, I was amazed to
hear a few stations intentionally interfer-
ing with the emergency communications.
While there were a very small number of
operators intentionally interfering, for the
most part I believe the interference was
unintentional. One source of uninten-
tional interference came from stations
operating too close to the network oper-
ating frequencies. Yet, once these ama-
teurs were told that they were causing
interference to the networks, they quickly
moved. It is a beautiful sight to see
amateurs cooperating with each other,
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especially in times such as that.

As for the intentional interferers, I
would ask these few (and there were very
few) individuals to consider for a moment
how they would like others to behave if
their loved ones were in danger? Would
they want others to have more respect for
the efforts of these volunteers? Would
they be disappointed when someone in-
terfered with communications critical to
them or their loved ones? These people
can only hope that others will not do the
same thing when it’s their turn to depend
on an Amateur Radio to help them or their
loved ones.

Today, Amateur Radio must deal with
many problems and encroachments from
outside our community that threaten its
future, such as the constant desire of com-
mercial interests for more bandwidth. I
hope we can remain cohesive as a com-
munity and continue to promote the
ideals upon which Amateur Radio has
been based. And I hope that each of us
will continue to demonstrate a spirit of
caring, helpfulness and courtesy for each
other on and off the bands.

I am proud of Amateur Radio!—Keith
Cheney, NOVYG, Austin, Texas

THE NEW ARRL HANDBOOK

@ Please accept my congratulations on
the best Handbook ever! I was thrilled to
see simple, interesting projects for non-
technical people like me. There are at
least four must-build projects in there for
this winter!—Norman Osborne, AA7NP,
Las Cruces, New Mexico

¢ Just wanted you to know how much I
am enjoying the new 2005 Handbook and
the replica debut QST. Congratulations on
a really super Handbook revision—I'm
sure I’1l have all the content absorbed and
mastered shortly!

I also wanted to compliment you on
the consistently interesting and readable
issues of QST. It’s always a delight to
walk to the road, open the mailbox and
see a new issue waiting there. From there
it’s just like sitting down to buffet meal
of my favorite foods!—Larry Kozal,
K8PUJ, Grand Rapids, Michigan

ON THE MOVE

9 Ijust wanted to express my thanks and
that of my fellow hams in Northern Cali-
fornia for the great team of representa-

tives that the ARRL sent to Pacificon.
What a great bunch of people! These
folks were knowledgeable, friendly and
intellectually engaging. It is very appar-
ent that the ARRL is on the move and
leading the way in emergency communi-
cations as never before, and while we all
hope the skills, equipment, systems and
procedures never need to be used as the
result of a war or terrorist event, we are
all proud of the work the ARRL is doing
to prepare Amateur Radio operators to
respond to the needs of our communities,
nation and world.—Len Umina, WT6G,
El Dorado Hills, California

ANOTHER USE FOR OLD QSTs

9 One of the letters in the November is-
sue gave some wonderful ideas about old
copies of QST that accumulate around the
ham shack. Since starting Technician
classes in town, I have another use for
copies of OST. I collect older copies and
make them available to participants at our
classes. Those magazines fly off the
table! It’s a great way to promote the in-
terest that our class participants already
have in Amateur Radio. I'm glad to see
others are making good use of their old
copies of QST as well.—Jeff Crabill,
KK7LU, Salem, Oregon

TOWER SAFETY

¢ 1 did not like the picture in October
2004 QST, top left page 52. I'm now sur-
prised that it reappears in November QST
top left page 112. This photo shows an
extremely unsafe tower operation—no
apparent safety belts, no hard hats or
gloves, three people. I hate to see unsafe
practices such as this, especially high-
lighted!

Tower work is one of my interests in
Amateur Radio. I do a lot of tower work
as a hobby and feel that safety has to be
top priority! We have heard of many ama-
teurs getting hurt and killed on tower
projects. Last year three professional
tower crewmen were killed on a commer-
cial TV tower that collapsed here in
Huntsville.—Greg Sarratt, W40OZK,
Alabama Section Manager, Harvest,
Alabama

€ 1 am looking at the photo on page 52
in amazement. Good thing they were near
a hospital. First, three people is a lot to
have on Rohn 25 type tower. Second, none



of the three appears to be wearing any
approved type of climbing/fall arrest gear.
In fact, one appears to have no safety
equipment, and the other two look to be
using common straps, rather any type of
safety belts or harnesses. Third, they are
using a DB type antenna standoff mount
kit, but they are using the top standoff
(stabilizer) bracket to extend the antenna
farther out from the actual mount. Glad
none of this is happening on any sites I
work on. Too bad to see this, considering
the number of hams regularly maimed or
killed in tower climbing accidents.
—Mark Krotz, N7MK, Mesa, Arizona

AN HONOR

¢ I'm writing to express my apprecia-
tion for your license application process-
ing service. Having never renewed my
license before, I was unaware that ARRL
provided such a service. Imagine my sur-
prise and delight when I opened your let-
ter and found renewal paperwork practi-
cally filled out and ready for my
signature!

I work at a company that specializes
in call center operations. We take cus-
tomer service seriously. We’re constantly
looking at ways to enhance our existing
service. Because I take customer service
so seriously in my daily work, I appreci-
ate organizations that go out of their way
to do a little extra for their customers.
ARRL has certainly demonstrated that it
is one of those organizations.

Thank you for all that you do to foster
an appreciation for radio communica-
tions. It is an honor to be associated with
such good people.—Michael Forinash,
KBORIA, Sioux Falls, South Dakota

TO AMP OR NOT TO AMP?

@ 1 don’t need 1 kW to work DX! Many
amateurs, including newcomers, buy big
antennas and kW-class amplifiers with
the hope of getting high scores in con-
tests and reach DX stations more easily.

This is not the best way “to learn the
job.” For personal reasons, I sold my lin-
ear amplifier, some verticals, magnetic
loop and wire antennas, and kept only
one, my 40 meter long classic Windom.

For a while I continue to work bare-
foot, 100 W PEP, with these two little
pistols.

Thanks to the quasi omnidirectional
radiation pattern of the Windom, from
Belgium I was able to work almost at first
call North America (VE, K), South
America (HK, YV, PY), Middle East (9K,
A4, A9, YI), Asia (4S, JA) and many VK
stations, and more than once just before
the pileup begins (A9, YI, JA). Imagine
my satisfaction!

A good off-center-fed dipole, a good

ear, some experience on the bands and a
good receiver will be sufficient for a long
time to work DX stations and even some
pileups.—Thierry Lombry, ON4SKY

SMALL LOGS—BIG REWARDS

@ 1 can’t emphasize enough the impor-
tance of sending in a log after any con-
test effort, be it large or small. These
days, with computer logging and e-mail,
a log submission is as simple as a mouse
click. You can submit your log before you
shut down the rig for the night.

Why am I such an advocate of send-
ing in a log? A while back I had a few
hours to spare and sat in on the Phone
version of the 2003 ARRL DX Contest. |
had planned to do nothing more than try
to catch a few new countries for my
DXCC totals. Since I run QRP, I like to
take advantage of that mysterious 3 dB
gain your signal gets when big gun sta-
tions are looking for contacts. I had
enough time to make 71 contacts and I
did add a few new countries to my list.
Not a big effort, but since it was so easy
to generate a log I sent it in a few min-
utes after the contest was over.

A few months later, long after I had
forgotten about the contest, I found a big
envelope in my mailbox. When I opened
it I was surprised to find a certificate
for First Place Single Operator—QRP
—Wisconsin section. It seems that no
other QRP operator in Wisconsin sent in
a log. That award is proudly hanging in
the shack.

So for the 2004 DXCC Phone contest
I felt a need to defend my title. It was
another effort where the operating time
was broken up by chores and visitors. [
picked up a few new countries with my
55 contacts. I wonder how I did. I'll be
watching the mailbox.—Brian Cieslak,
K9WIS, Waterford, Wisconsin

THE OTHER MAGIC BAND—
12 METERS

€ 12 meters seems to be a forgotten
band. I am a member of a group of US
hams that meets daily on 17 meters, then
QSYs to 12 and 10 to check propagation.
Three times in the last week there has
been good propagation to other members
of the group on 12 meters. My straw poll
results are that if a path is present, sig-
nals are S6-9. If not, then nothing!
Active paths vary—I reached Iowa one
day, North Carolina another day, from
San Diego. On “active” days, I call and
listen—but no one else is around. So this
is an excuse for those of you with digital
voice recorders to give them a work-
out, and stimulate some activity on the
12 meter band.—Rod Adkins, WI6M,
San Diego, California
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“Thanks AOR! The ARD9800 put the
FUN back into Amateur Radio!”
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The AOR ARD9800 could be the bigg
revolution in HF radio since SSB!

The audio quality is something
you have to hear to believe.
Amazing doesn’t seem strong
enough to describe it.

“The performance is unlike
anything I've heard in ham radio -
it really sounds like a local
telephone call.”

- QST Review, February 2004

With an ARD9800, any ham can convert an
existing analog transceiver to work digital
voice & image in one easy step!

No transceiver modifications are necessary.

The unit automatically detects the digital signal
and decodes it, so you also maintain analog
capabilities. Whether a contact comes in as
digital or analog, the ARD9800 can handle it.

AOR

Authority On Radio

“On a solid link, this audio is just
as rich and full-bodied as anything
coming out of an AM or FM
transmitter, with absolutely
no noise.”
= CQ Review, June 2004

AOR U.S.A,, Inc.
20655 S. Western Ave., Suite 112, Torrance, CA 90501, USA
Tel: 310-787-8615 Fax: 310-787-8619

info@aorusa.com http://www.aorusa.com

‘requires optional memmory modtle.
Specifications subject o change withaut notice or abligation.

Try it for
yourself

You'll be amazed at
what a breakthrough
in communications
technology this is.
And you'll find
yourself having a lot
of fun working ham
radio digital mode.

® No transceiver
modifications necessary

® Digital voice
communications using
existing analog 2 way
radios.

@ Works on Single Side
Band (SSB) mode.

® Automatic digital
receive

® Optional interface
cables for most popular
transceivers

® Digital Slow Scan TV*

® Built-in high grade
Vocoder (AMBE)

® Built-in FEC error
correction

@ Small and compact unit.
Easy to operate.

® Utilizes a umquely
designed high
performance DSP engine

® Uses the established
G4GUQ open protocol

Be sure to check

the website at
www.aorusa.com for
FAQs, links to user
groups and more!

“Special Purchase
Discounts Available
for Ham Radio
Clubs!”
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ISS International
Space Station ) Dl «
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2 meters & 440 MHz

c tly On Board
(Currently On Board) Space Station

TM-V7A
2 meters & 440 MHz
(Mission Complete)

Kenwood is proud to be the only company chosen as a participant in both the INTERNATIONAL SPACE STATION (ISS) 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 now on board the International Space Station. But is
it any wonderg 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.
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By Jim Klitzing, W6PQL

A Water Cooled Amplifier

for 23 cm

The Russian GS-15B
tetrode may not put a
full gallon in your shack,
but how about a quart
and a half? This 400 W
amp is a compact,
desktop package.

the core of this 23 cm amplifier
tis a Russian tetrode, the GS
15B, modified for water-

cooling as shown in Figure 1. This tube
is modern, rugged, inexpensive and plen-
tiful at the time of this writing. Prior to
the appearance of the GS-15B, most
power amplifiers on 23 cm were using
the venerable 2C39/7289, pressing the
envelope of performance to the break-
ing point. Amplifiers made with them al-
most always suffered from thermal drift
above 150 W and the tubes have become
scarce. Solid-state amps are expensive
and most are limited to less than 100 W.

The GS-15B works well in a quarter-
wave cavity, such as the one that was de-
signed and built by Mats Bengtsson,
KDS5SFZX. Complete information on this
cavity, including plans on how to build
it, can be viewed on the Internet at the
Web site of Paul Goble, ND2X (www.
nd2x.net/kd5fzx-gs15s.html).

You can construct the cavity yourself
if you have a lathe and a mill. Fortu-
nately for those of us without such tools,
an assembled and tested cavity complete
with a spare tube can be obtained at a
reasonable price by contacting KD5FZX
at mgbpcs @swbell.net.

"Notes appear on page 32.
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Building the Amplifier

This article gives an overview of the
design and operation of the amplifier. The
complete construction details, including
numerous detail photos, can be found on
the ARRLWeb.! The details include the
TR switch, relay sequencer and all other
controls necessary to operate the ampli-
fier safely and reliably. The Web site also
provides a set of operating guidelines and
instructions. The complete schematic is
downloadable as a PDF document.”

Why Water Cooling?

Well, why not? Here are some good
reasons: Fans are noisy and water cool-
ing is quiet and very efficient. At this
power level, the tube needs a superior
cooling method for thermal stability.
Water-cooling is safe, easy and clean if
you do it correctly.

You’ll need a flow rate of around half-
gallon per minute, easily achieved with a
small submersible fountain pump from
your local hardware store or nursery. Use
distilled water. The 4.5 gallon water tank
and pump are shown in Figure 2. Quarter
inch ID vinyl tubing brings the water to
and from the RF deck. After an hour or

so of making long transmissions, the tem-
perature of the 3 gallon reservoir will el-
evate about 10°F, not enough to affect
tuning.

I did plan to do a more elegant system
later; the power supply chassis is over-
sized to house a copper heat exchanger,
pump and reservoir. However, the present
system is so easy to service and is work-
ing so well that I'll probably never get
around to changing things.

Power Supply Circuit

The “grounded screen” may be a bit
confusing to those of us used to using a
tetrode in the more conventional manner,
with the cathode at chassis potential. Due
to the design of this cavity, the screen is
indeed at “ground” for RF. For dc, it can
be more precisely described as being con-
nected directly to the chassis and at a po-
tential of +350 V with respect to the
cathode. It is the cathode that floats be-
low chassis potential at =350 V. This re-
quires a change from traditional thinking
in the design of the power supply.

Figure 3 shows the power supply cir-
cuitry required to operate the tube. The
Variac transformer isn’t needed unless the



Before modification

Figure 1—The Russian GS-15B tetrode is modified for water
cooling by attaching a watertight sleeve around the anode

cooling fins.

HV transformer is out of range, or you
wish to experiment with different anode
supply voltages. As you can see, even
though the dc voltages are described in
reference to the chassis potential, no con-
nections are made to the chassis in the
power supply; that happens in the RF deck.
The full schematic on the ARRLWeb
shows all of the necessary power circuitry
needed for the complete amplifier.

I used power transformers I had on
hand; if you have something that has all
of the necessary windings on one unit, so
much the better. My particular plate trans-
former and rectifier stack produced a little
more than the recommended voltage
(about 2 kV under load), but I did not find
this to be a problem; I just reduced the
idling current a bit, and all was well.

Normal operating voltages (referenced
to the cathode) are:

Anode: +1600-1800 V dc @ 350 mA

Screen: 4350 V.dc @ 1 mA

Grid: =30 V dc @ 5-20 mA

Filament: 5.5-5.8 Vac @ 2 A

Note that the screen voltage is derived
from the half-voltage point of the voltage
doubler, eliminating the need for a sepa-
rate screen supply. The Zener diode con-
nected across the screen supply regulates
the screen voltage and provides clamping
protection for reverse screen current as
described in the operating instructions.
Any shunt regulator circuit would work
well here (active or passive), but I found
this to be the simplest way to satisfy the
circuit requirements. I didn’t have a
350 V Zener handy, so I used a series of
1 W diodes—10 at 33 V and one at 20 V.

Figure 4 shows the schematic for the
low voltage supplies for the control cir-
cuits and antenna relays. I needed 28 V at

700 mA for relays, and 12 V at <500 mA
for the sequencer and fans. I used a
25.2'V @ 2 A filament transformer, a full-
wave bridge, and an LM317 regulator IC
for the 28 V supply, which feeds a simple
7812 regulator for 12 V. If you will be us-
ing only 12 V relays, you can use a 14-16
V transformer, eliminate the LM317 cir-
cuit, and obtain 12 V from the 7812. I dis-
like noisy fans, so I used a simple speed
control circuit to run the computer-type
muffin fan at half speed. It’s a lot quieter,
yet it moves enough air to keep the entire
power supply cool.

The chassis for the power supply was
designed so that a sheet metal bending
brake was not required; just one way of
doing things if such a tool is not available.
Dimensions for the power supply chassis
are not critical; just make it large enough
to house all of the components. Mine mea-
sures 8'/2x12x19 inches (HDW). All of the
pieces for the top, bottom and sides were

Safety First!

Figure 2—A small reservoir of water and submersible pump are
all that is required to provide cooling for the GS-15B. The
amplifier power supply is directly below the container. Be sure
to keep the water system safely away from any power sources.

cut from 0.060 inch aluminum sheet and
connected with 0.375 inch square alumi-
num bar stock, drilled and tapped for
8/32 machine screws.

The connectors on the power supply
(a separate unit from the RF deck) are
female and the ones on the RF deck male.
The ac power switches are in the RF deck,
providing additional safety. Despite all of
these precautions, under no circum-
stances should the interconnect cables be
connected or disconnected while main ac
power is on. Be safe!

The RF Deck

I made the RF deck chassis 12x12x8.5
inches high, using the same method of
construction as the power supply with one
exception: the sides and top are a one
piece U-shaped hood instead of flat pan-
els. It looked a bit nicer that way, and all
pieces were painted with good quality
spray enamel.

Remember that lethal voltages are present in this amplifier. Take extreme care
when tuning or adjusting the cavity while in operation. The ARRL Handbook con-
tains a section on working with high voltages. Some excerpts:

e |f at all possible, troubleshoot with an ohmmeter.

e Keep a fair distance from energized circuits.

e |f you need to measure the voltage of a circuit, install the voltmeter with the
power safely off, back up and only then energize the circuit. Remove the power

before disconnecting the meter.

e |f you are building equipment that has hinged or easily removable covers that
could expose someone to an energized circuit, install interlock switches that safely
remove power in the event that the enclosure was opened with the power still on.

® Never assume that a circuit is at zero potential even if the power is switched

off and the power cable disconnected.

e |f you must hold a probe to take a measurement, always keep one hand in

your pocket.
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Plate Power Supply
1600 - 2000 V dc at 350 mA

A%

500 mA

100 Q

50 W
(recommended)

Grid Power Supply
22 -33Vdcat25mA

O: 1O
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2 kV Plate Connector

Main Interconnect

J4

Pt 68 kQ
' 2W
T
- + / \
Screen Power Supply U
320 -350 Vdc-10 mA 50 mA
Shunt Regulated
Heater Transformer
58Vac-2A
(A)
100 Q o)
850 V ac 20W o~ 0 e
g _L AA'A% O O
o
A Each Capacitor is
220 yF at 450 WV.
Each Resistor is
35kQat10W
T A
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350V
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Clamp
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24Vac | Grid (~400 V)
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A4 1N4002 T 50 WV TW
~50 V
- \l, 100 3 kQ
50 WV 1TW
Grid Return (~350 V) (¢}
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6.3V ac
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Figure 3—The power supply has four major sections to supply the plate, grid, screen, and
heater. The screen is grounded, an unusual configuration, and the cathode is maintained

at approximately —350 V dc. All chassis connections are made in the RF deck.
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Metering and Bias

Figure 5 shows the circuit that regulates
the grid bias—a simple Zener/Darlington
combination. [Some components men-
tioned in the text appear in the detailed
schematic available on the ARRLWeb.
—FEd.] The load resistor (600 Q @
4 W) must draw at least enough current
from the bias supply to at least equal
maximum grid current (20 mA or so at
30 V bias). This particular resistor draws
50 mA. The tube is cut off during standby
with a 35 kQ cathode resistor, which is
bypassed by the cutoff relay during trans-
mit. The 10 kQ bias adjust control sets
the idle current for the tube.

Metering shunts in the screen and grid
circuits develop about 250 mV for full-
scale deflection. Variable resistors are
employed to calibrate the various meter
ranges. The only exception is a high volt-
age metering resistor; this is actually five
1 MQ 1% resistors in series, providing a
full-scale deflection at 5 kV.

A number of low-value 2 W resistors
are placed in series with the filament sup-
ply. These can be switched in or out of the
circuit with jumpers to set the minimum
filament voltage required for proper emis-
sion. This helps extend tube life by mini-
mizing the effects of cathode back-heating.

A 50 kQ, 20 W resistor is connected
between the cathode and screen to elimi-
nate the possibility of the tube generat-
ing self-supplied screen voltage, should
the connection to the screen supply and
clamp fail.

Relay Sequencing

A sequencer circuit protects those ex-
pensive RF relays from damage by oper-
ating the relays in order, allowing the
contacts enough time to close and be
ready for all that RF coming their way. It
happens like this:

e Key down, antenna relays close first,
100 ms later the cutoff relay turns on the
tube, 100 ms later the transverter is keyed.
If you are not using a transverter, you
need not use this last connection.

e Key up, the transverter is released,
100 ms later the cutoff relay cuts off the
tube, 100 ms later the antenna relays are
released.

Do not change amplify/bypass switch
setting while transmitting, as this will
defeat the sequencing.

Antenna Relays

I rebuilt a couple of used Microwave
Associates relays for the antenna switch
seen in Figure 6. They have extremely
low loss, switch over quickly, and can
withstand the power levels developed by
the amplifier. Similar units are available
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Figure 5—The bias regulator circuit for the grid of the amplifier.

Figure 7—The general layout and wiring of the power supply.

from a number of sources. New ones sell
for around $100 each at the time of this
writing, so if you have them already, or
can trade for them, you can save a bundle
here. The mounting brackets are made
from 0.060 aluminum scraps.

Tune-up
Mats recommended the following

tune-up procedure. He did such a good
job of tuning the cavity before sending it
to me, I found that the only adjustments
I needed to make were to peak the cath-
ode and anode tuners. I did not experi-
ence large variations relating to reverse
screen current, but the caution is certainly
valid.

Naturally, if you experiment a bit and

Figure 6—Commercial relays were rebuilt
and used for antenna switching.

change the plate voltage, you’ll need to
reset the idling current (I set mine at
50 mA) and re-peak the anode tuner, which
is why it’s a good idea to have a front panel
control for it. The cathode tuner can be set
and forgotten unless the tube is replaced.

e Set idle current for 60-80 mA

e Monitor screen current. If the screen
current goes more than 4-5 mA negative
during tune-up, then stop immediately
and turn the plate tuner slightly CCW
before continuing.

e Apply 3-4 W drive to the input.

e Adjust input and output tuners for
maximum power.

e Increase power 2-3 W at a time and
repeat step 4 until 10-12 W drive is
reached.

e Turn the plate tuner CCW until the
output power drops 10-20 W to prevent
negative screen current.

e Loosen the hose clamp for the input
coupler.

e Apply drive and adjust the coupler
depth and input tuner alternately for best
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input SWR.

e Tighten the hose clamp. Input tun-
ing is completed.

e Loosen the hose clamp for the out-
put coupler.

e Apply drive and alternately rotate the
output coupler in small steps and tune the
plate tuner until max output is reached.
Monitor the screen current while doing
this adjustment.

e Tighten the hose clamp. Loading
tuning is completed

e Turn the plate tuner counterclock-
wise until power drops 10-20 W to pre-
vent negative screen current.

e Leave carrier on for 1 minute or
more to reach a stable temperature.

e Monitor screen current and turn plate
tuner clockwise until you see a 1-2 mA
current decrease. This should be about
10 W below maximum output.

Tune-up is completed.

As long as all voltages remain the
same, you will not need to touch the
tuning again. The screen current and out-
put power is the only thing you need to
watch during tuning. If you turn the plate
tuner too far CW, then the screen current
will go drastically negative, which could
harm the tube and your screen stabilizer
circuit.

shows the layout of the cavity, RF cables and all major assembilies in the RF deck.

The Completed Amplifier

Figures 7 and 8 show the general lay-
outs of the power supply and RF deck.
Figure 9 shows the rear panel of the
amplifier with all electrical and coolant
connectors. The amplifier delivers more
than 300 W with 10 W of drive. At this
power level it is free of thermal drift in
all modes. I often drive it with 15 W to
over 400 W output in SSB and CW ser-
vice where the duty cycle is lower, also
without thermal drift. It is stable and
robust, and tunes very smoothly.

Notes

'A detailed schematic diagram and other
resources can be found at www.arrl.org/
files/qst-binaries/23cm_amp.zip.

2See Note 1.

3RadioShack part no. 273-1512.

“Tohtsurelays are available at RF Parts (www.
rfparts.com/coaxial.html).

Jim Klitzing, W6PQL, was first licensed in
1964 as WB6MYC. He has been a metro-
logist for both the US Air Force and
Hewlett-Packard Co, and has designed,
manufactured and sold a line of solid state
VHF/UHF linear amplifiers. He is cur-
rently engineering services manager for
Agilent Laboratories in Palo Alto, Califor-
nia. You can reach the author at 38105

Figure 9—The uncluttered rear panel provides easy access to all connections. Note
the use of male power connectors for safety and different styles to prevent Paseo Padre Ct, Fremont, CA 94536;
connection errors. qrz@wépql.com.
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By L. B. Cebik, WARNL

Building a Medium-Gain,
Wide-Band, 2 Meter Yagi

Raid your local hardware store and build this transportable VHF Yagi.
Easily duplicated using common materials, it's inexpensive—

and ideal for Field Day or emergency use.

ractical Yagis for the 2 meter band
Pabound. What makes this one a bit

different is the selection of mate-
rials. The elements are high-grade alu-
minum. The boom, however, is PVC, and
there are only two #6 nut/bolt sets and
two #8 sheet metal screws in the entire
antenna. The remaining fasteners are
all hitch-pin clips. The result is a very
durable 6 element Yagi that you can dis-
assemble easily for transport.

The Basic Antenna Design

Every antenna begins with a basic de-
sign. The 6 element Yagi presented here
is a derivative of the “optimized wide-
band antenna” (OWA) designs developed
for HF use by NW3Z and WA4FET.! Fig-
ure 1 shows the general outline. The re-
flector and first director largely set the
impedance. The next two directors con-
tribute to setting the operating bandwidth.
The final director (director 4) sets the
gain. This account is oversimplified,
since every element plays a role in every
facet of Yagi performance. The notes,
however, give some idea of which ele-
ments are most sensitive in adjusting the
performance figures.

Designed on NEC-4, the antenna uses
6 elements on a 56 inch boom. Table 1
gives the specific dimensions for the ver-
sion described in these notes. The para-
sitic elements are all */is inch aluminum
rods, while the driver—for reasons of con-
struction—uses '/2 inch aluminum tubing.
Do not alter the element diameters with-
out referring to a source, such as The VHF/
UHF DX Book (RSGB), edited by Ian
White, G3SEK (Chapter 7), for informa-
tion on how to recalculate element lengths.

The driver is the simplest element to

L. Cebik, “Notes on the OWA Yagi,” QEX,
Jul/Aug 2002, pp 22-34.

Figure 2—E-plane (horizontal azimuth)
pattern in free space of the 2 meter, 6
element OWA Yagi at mid-band—146 MHz.
The antenna exhibits a gain of about 10.2
dBi, consistent across the 2 meter band.

Reflector

Feedpoint (

Driver

Director 1

Director 4

Director 2 Director 3

Figure 1—The general outline of the 2 meter, 6 element optimized wide-band antenna
(OWA) Yagi. See Table 1 for dimensions.
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Table 1

2 Meter OWA Yagi Dimensions (in inches)

Element Element Reflector Element Element Element Reflector Element
Length Spacing Diameter Length Spacing Diameter
Version Presented in Text: /s" Diameter Version:
Reflector 40.52 — 0.1875 Reflector 40.80 — 0.125
Driver 39.70 10.13 0.5000 Driver 40.10 10.20 0.125
Alternate Driver 39.96 10.13 0.1875 Director 1 37.63 14.27 0.125
Director 1 37.36 14.32 0.1875 Director 2 36.56 25.95 0.125
Director 2 36.32 25.93 0.1875 Director 3  36.56 37.39 0.125
Director 3 36.32 37.28 0.1875 Director 4 35.20 54.44 0.125
Director 4 34.96 54.22 0.1875
tally. The only question that remains is
how to build the beam effectively in the
average home shop.
2
Beam Materials
”;‘ The first step in building the beam is
» 15 acquiring the materials. Let’s begin with
the boom and then attack the elements.
L / The boom is schedule 40, '/2 inch PVC. T
11 \\\ " prefer using insulated booms for test
1 ~——" antennas—they do not require refiguring
144 145 146 147 148 | the element lengths due to the effects of
Frequency (MHz) a metal boom. This is true whether or not

Figure 3—A 50 Q SWR curve, as modeled on NEC-4 for the 2 meter, 6 element OWA

Yagi from 144 to 148 MHz.
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Figure 4—General layout of elements along the PVC boom for the 2 meter Yagi,
showing the placement of the BNC connector and the boom center. See the text for
element sizes, element to boom mounting and other details.

readjust. Table 1 shows an alternative
driver using 316 inch diameter material.
The driver is, perhaps, the only element
that you can extrapolate a reasonable
length for other diameters from the given
lengths and diameters. The parasitic ele-
ments, however, may require more work
than merely substituting one diameter and
length for another. The right portion of
Table 1 shows the design adjusted for
/s inch elements throughout. Not all ele-
ment lengths change by the same amount
using any single formula.

The OWA design provides about
10.2 dBi of free-space gain with better
than a 20 dB front-to-back (or front-to-
rear) ratio across the entire 2 meter band.
Figure 2 shows a free-space azimuth (or
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E-plane) pattern at mid-band—146 MHz.
The antenna is consistent in performance
across the 2 meter band. The beamwidth
will be considerably wider if we turn the
antenna on edge for vertical polarization.

One significant feature of the OWA
design is its direct 50 Q feed-point
impedance that requires no matching
network. Of course, a common-mode
choke to suppress any currents on the
feed line is desirable, and a simple bead-
choke of W2DU design works well in
this application. The SWR, shown in
Figure 3, is very flat across the band and
never reaches 1.3:1. The SWR and the
pattern consistency together create a
very useful utility antenna for 2 meters,
whether installed vertically or horizon-

we connect the parasitic elements directly
to the boom material.

If the white plumbing material in your
region is not well protected from the
effects of ultraviolet (UV) radiation in
sunlight, you may wish to use the gray
electrical conduit version. White PVC
stands up for a decade of exposure in Ten-
nessee, but apparently does not do as well
in every part of the US. If you use any
other material for your boom, be sure that
it is UV protected.

Figure 4 shows the element layout
along the 56 inch boom. Centering the first
element hole 1 inch from the rear end of
the boom results in a succession of holes
for the /16 inch pass-through parasitic el-
ements. Only the driver requires special
treatment. We will use a /s inch hole to
carry a short length of fiberglass rod that
will support the two sides of the driver el-
ement. Note that [ used a BNC connector
mounted on a small plate, which we will
meet along the way.

The boom is actually a more complex
structure than initially meets the eye.
We’ll not only need a support for the ele-
ments, but a means of connecting the
boom to the mast, as well. If we break
the boom in the middle to install a T con-
nector for the mast junction, we come
very close to the second director. Figure
5 shows how to avoid this predicament.

Before we attack the boom with a drill,
let’s build it up from common schedule
40, '/2 inch PVC fittings and linking
lengths of PVC pipe. The figure shows
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Figure 5—Details of a parallel PVC pipe structure for the Yagi boom and mount.

the dimensions for the center section of
the boom assembly. Note that PVC di-
mensions are always “nominal”; that is,
they meet certain minimum size stan-
dards. For this reason, you may have to
adjust the lengths of the linking pieces
slightly to come up with a straight and
true boom assembly.

I used scrap lumber to help keep ev-
erything aligned while cementing the
pieces together. A 1x4 and a 1x6 nailed
together along the edges produces a very
good platform with a right angle. I as-
sembled the two upper Ts and the Ls be-
low each one first. I dry-fit scrap PVC
into the openings, except for the short link
that joins the fitting. I aligned them and
cemented these in place, using the dry-
fit pieces as guides, to keep everything
parallel. I then cemented the two short
(23/s inch) links into the third T. Next, I
cemented one link into its L, using the
dry-fit tube in the upper T as an align-
ment guide.

Before proceeding further, I carefully
measured the required length of PVC for
the boom section between Ts. How well
we measure here will determine whether
the boom will be straight or whether it
will bow up or down. Then I cemented
both the L and the T at the same time,
pressing the cemented sections into the
two-board jig to ensure alignment.

The final step in the process is to add
the 23 inch boom end pieces to the open
ends of the upper T. During the brief period
when the PVC cement is wet, it’s possible
to misalign the tubing. I dry-fitted end caps
on the boom ends and did the cement work
within the two-board jig. By pressing the
assembly into the right angle of the boards,
I ensured a very true boom. And, it was

ready to drill before I had moved the PVC
cement back onto its shelf.

Let’s pause here to consider the boom-
to-mast connection. The lower T in Fig-
ure 5 receives a short length of '/2 inch
schedule 40 PVC. This material has an
outside diameter of about 7/s inch, not a
useful size for joining to a mast. How-
ever, PVC fittings have a handy series of
threaded couplers that allow you to
screw-fit a series of ever-larger sizes
until you reach a more useful size. As
Figure 6 shows, I used enough of these
fittings to finish off with a 1'/4 inch
threaded female side and a 1'/4 inch
cement-coupling side. To this fitting, I
cemented a length of 1'/4+ inch nominal
tubing that slides over a length of com-
mon TV mast. For a tight fit, I wrap the
TV mast with several layers of electrical
tape in two places—one near the upper
end of the PVC pipe section and the other
close to where the PVC pipe ends. You
can then use stainless steel through-bolts
or setscrews to prevent the PVC assem-
bly from turning.

Incidentally, T find it very useful to
keep a graduated set of threaded fittings
on hand, replacing those that I use in a
project. For each male and female
threaded size, I keep a double-threaded
version, a threaded male and smooth ver-
sion, and a female threaded and smooth
version. The result is instant coupling
capabilities, no matter what the project.
The threaded couplings have proven to
be exceptionally strong due to the mul-
tiple thicknesses of PVC involved. None
has ever failed.

Boom and Elements
Before installing the elements, we

Figure 6—A close-up view of the parallel
PVC boom and mount, the sequence of
threaded fittings and the hitch-pin clips
used to secure the parasitic elements.

Parasitic Elements (Reflector, D1, D2, D3, D4)

Hitch Pin Clips

3/16"
Rod

mvp’

1/2" Schedule 40 PVC

Hitch Pin Clip or Hairpin Cotter Pin

Figure 7—The parasitic element
mounting system, showing the general
placement of the hitch-pin clips and the
shape of the clips.

need to drill the holes in the boom. Here,
the temporary two-board jig comes in
handy, once again. The key goals in the
drilling process are to (a) precisely posi-
tion the holes, (b) create holes that are a
fairly tight fit for the rod elements and
(c) keep the elements aligned in a flat
plane. For this purpose, a drill press is
almost a necessity for all but those with
the truest eyes. There are three good
sources for drill presses. One is to pur-
chase a good one for the shop. A second
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is to purchase one of the better smaller
substitutes that clamps your hand drill in
a vertical position. A third source is a
friend whose shop already has any type
of drill press.

Use the jig and a couple of clamps to
hold the boom assembly in place. Because
the assembly has two parallel sections,
laying it flat will present the drill press
with the correct angle for drilling through
the PVC in one stroke. Drill the holes at
pre-marked positions, remembering that
the driver hole is */s inch while all the oth-
ers are /16 inch. Clean the holes, taking
care not to enlarge them in the process.

The rod and tube stock are dealt with
next. For antenna elements, I prefer not
to rely on questionable materials that are
designed for other applications. Hence, I
tend to obtain 6063-T832 tubing and
6061-T6 rods from mail order sources,
such as Texas Towers, McMaster-Carr
and others. These materials are often not
available at local hardware outlets.

We are now ready to mount the ele-
ments—with a little preparation. Cut the
parasitic elements to length and smooth
their ends with a fine file or sandpaper.
Find the center of each element and care-
fully mark a position about /16 inch out-
side, where the element will emerge from
each side of the boom. We will drill small
holes at these locations. You may want
to very lightly file a flatted area where
the hole is to go to prevent the drill bit
from slipping as you start drilling.

Drill /16 inch holes at each marked
location all the way through the rod.
Deburr the exit ends so that the rod will
pass through the boom hole. These holes
are the locations for hitch-pin clips. Fig-
ure 7 shows the outline of a typical hitch-
pin clip. Some suppliers also refer to this
as a hairpin cotter pin. Obtain stainless
steel pins whose bodies just fit tightly
over the rod when they are installed. Ini-
tially, install one pin per parasitic ele-
ment. Slide the element through the
correct boom hole and install the second
pin. Although the upper part of the draw-
ing shows a bit of room between the
boom and pin, that space is shown for
clarity only. Install the pins as close to
each side of the boom as possible.

Pins designed for a /16 inch rod are
small enough so that they add no signifi-
cant size to the element, and antenna tests
show that they do not move the perfor-
mance curve of the antenna. Yet, they
have held securely through a series of
shock tests that the prototype was sub-
jected to. These pins—in various sizes—
offer the home builder a handy fastener
that is applicable to many types of por-
table or field antennas. While we may
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want to use better fasteners when mak-
ing permanent metal-to-metal connec-
tions, for joining sections of Field Day
and similar antennas the hitch-pin clips
perform the mechanical function, while
the clean tubing sections provide ad-
equate electrical contact for the limited
use period.

The Driver and Feed-line Connector

The final construction step is perhaps
the one requiring the most attention to
detail, as shown in Figure 8. The driver
and feed-point assembly consists of a 4
to 6 inch length of /s inch fiberglass or
other nonconductive rod, two sections of
the driver element made from '/> inch alu-
minum tubing, a BNC connector, a home-
made mounting plate, 2 sets of stainless
steel #6 nuts, bolts and lockwashers, and
2 stainless steel #8 sheet metal screws.
Consult both the upper and lower portions
of Figure 8, since some detail has been
omitted from each one to show other de-
tail more clearly. For example, the upper
part does not show the BNC connector
mounting hardware.

First, trial-fit the driver tubing and the
fiberglass rod, marking where the rod
exits the boom. Now pre-drill */s4 inch
holes through the tubing and the fiber-

glass rod. Do not use larger hardware,
since the resulting hole will weaken the
rod to the breaking point. If you use an
alternative plastic material, observe the
same caution and be certain that the rod
remains strong after drilling. Do not use
wooden dowels for this application, since
they do not have sufficient post-drilling
strength. Position the holes about /4 inch
to 3/s inch from the tubing end where the
element presses against the boom. One
hole will receive a solder lug and the other
will connect to an extension of the BNC
mounting plate.

Second, install the fiberglass rod
through the boom. You can leave it loose,
since the elements will press against
boom and hold it in place. Alternatively,
you may glue it in place with a two-part
epoxy. Slide the driver element tubes over
the rod and test the holes for alignment
by placing the #6 bolts in them.

Next, cut and shape the BNC mount-
ing plate from /16 inch thick aluminum. I
made my fitting from a scrap of L-stock,
1 inch on a side. Before cutting the stock,
I drilled the */s inch hole needed for the
BNC connector. I then cut the vertical
portion. The horizontal portion requires
a curved tab that reaches the bolt on one
side of the boom. I used a bench vise to
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Figure 8—Details of the feed point of the Yagi, showing the BNC connector, the
mounting plate and connections to the '/z inch driver element halves, which are placed

over a central 3/s inch fiberglass rod.
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Figure 9—A photograph of the Yagi feed-
point assembly. A study of this view and
the drawing of Figure 8 should enable
easy duplication of the feed system.

bend the tab in a curve and then flatten it
for the bolt-hole. It takes several tries to
get the shape and tab exact, so be patient.
When the squared-edge piece found its
perfect shape, I took it to a disk sander
and rounded the vertical piece to follow
the connector shape. I also tapered the top
edges to minimize excess material. The
last step is to drill the mounting holes that
receive the #8 sheet-metal screws.

Mounting the assembly requires
loosely attaching both the #6 and #8 hard-
ware and alternatively tightening up all
the pieces. Be certain that the side of the
BNC connector that receives the coax
points toward the mast. Next, mount the
BNC connector. The shield side is already
connected to one side of the driver. Mount
the other side of the driver, placing a sol-
der lug under the bolt head. Connect a
short wire as directly as possible from the
solder lug to the center pin of the BNC
connector. After initial testing, you may
coat all exposed connections with Plasti-
Dip for weather protection. Figure 9
shows the details.

Tune-Up

Testing and tuning the antenna is a
simple process if you’ve built it carefully.
The only significant test you can perform
is to ensure that the SWR curve comes
close to the one shown in Figure 3. If the
SWR is high at 148 MHz but very low at
144 MHz, you will need to shorten the
driver ends by a small amount—no more
than !/s inch per end at a time. I found

Table 2
Parts List for the 2 Meter OWA Yagi

Note: Sources in parentheses are suggestions only. The builder is encouraged

to explore other sources.

17 0.1875" (°/16") 6061-T6 aluminum rod (Texas Towers)

3.5' 0.5" ('/2") 6063-T832 aluminum tubing (Texas Towers)

7' Schedule 40, /2" PVC pipe (local hardware outlet)

3 Schedule 40, /2" PVC T connectors (local hardware outlet)
2 Schedule 40, /2" PVC L connectors (local hardware outlet)
2 Schedule 40, /2" PVC (boom) end caps (optional)

(local hardware outlet)

— Miscellaneous male/female threaded pipe diameter transition fittings

(local hardware outlet)

1 Support mast (RadioShack)
10 Stainless steel hitch-pin clips (hairpin cotter pins), %16"-'/4" shaft
range, 0.04" “wire” diameter (McMaster-Carr 9239A024)
2 Stainless steel #6 nut/bolt/lockwasher sets, bolt length 1"
(local hardware outlet)
2 Stainless steel #8 sheet-metal screws (local hardware outlet)
1 BNC chassis-mount female connector (local electronics outlet)
2" /16" thick aluminum L-stock, 1" per side (local hardware outlet)
1 VHF bead balun choke (Wireman, Inc)
7" Fiberglass or other nonconductive rod, %s" diameter

that shaving the ends with a disk sander
was most effective.

Using the antenna with vertical polar-
ization will require good spacing from
any support structure with metal vertical
portions. One of the easiest ways to de-
vise such a mounting is to create a PVC
structure that turns the entire boom by
90°. If you feel the need for added sup-
port, you can create an angular brace by
placing 45° connectors in both the verti-
cal and horizontal supports and run a
length of PVC between them.

As an alternative, you can let the rear
part of the boom remain slightly long. To
this end you can cement PVC fixtures—
including the screw-thread series to en-
large the support pipe size. Create a
smooth junction that you attach with a
through-bolt instead of cement. By drill-
ing one side of the connection with two
sets of holes, 90° apart, you can change
the antenna from horizontal to vertical
polarization and back in short order.

The 6 element OWA Yagi for 2 meters
performs well. It serves as a good utility
antenna with more gain and directivity
than the usual 3 element “general-use”
Yagi. When it is vertically polarized, the
added gain confirms the wisdom of us-
ing a longer boom and more elements.
With a boom length under 5 feet, the
antenna is still compact. The ability to
disassemble the parts simplifies moving
the antenna to various portable sites.

Perhaps the most satisfying feature for
me has been the adaptation of some little-
used materials, such as hitch-pin clips, to
the mechanical needs of the antenna. If I
eventually decide that I've found a better
design, I can save the costlier parts of the

antenna—the elements and the connector—
and discard the PVC in favor of a new
mount that is custom-made for the new
design. If the elements are too short for the
new 2 meter design, then I'll likely adapt
them to a design for 222 or 432 MHz. For
the frugal antenna experimenter, adaptation
is the name of the game. This 2 meter OWA
Yagi, however, appears to be an antenna that
I will keep for a long time to come.

Photos by the author.
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Mesa Dr, Knoxville, TN 37938 or at
cebik @cebik.com.

FEEDBACK

¢ As a follow-up to the October Feedback
item involving the schematic of “A Simple,
Well-Behaved Crystal Oscillator” [Techni-
cal Correspondence, Sep 2004, p 67], we
should also point out that both FET sources
connect to resistor R2. Although the text did
specify that the oscillator used “...source
coupling between stages,” some readers were
confused because the FET source position
was unconventional; it was at the top rather
than at the bottom of the FET symbol (when
the FET is drawn vertically).
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By M. Peri Cope, K7PER

Programming for the

Pocket PC

Designing custom ham

programs for a pocket PC

can be a worthwhile

challenge. K7PER shows

us how to do it.

series of articles in QST extol-
Aling the virtues of high-level pro-
gramming languages like Visual

Basic and Delphi for writing simple ham
radio programs for your desktop PC was
presented by Steve Gradijan, WB5KIA.!
He pointed out that you can often find
inexpensive, older versions of program-
ming tools for personal use through on-
line auctions.

If you read Steve’s articles you’ve had
a chance to try your hand at programming,
following his easy-to-use instructions.
You may have even developed a certain
level of proficiency in visual program-
ming and rapid application development
using these tools. If so, you have now
learned just how easy it is to build fully
functional, Windows-based applications to
support everyday tasks in ham radio.

You may not be aware, however, that
these same skills can also be used to write
custom, portable, programs that will run
on your personal digital assistant (PDA)
devices, like your Palm pilot or Pocket PC
handheld computer. For little or no cost,
you can port mobile versions of your
newly written programs and take these
utilities on the road. This article will show
you how to get started writing programs
for Pocket PC devices.

Programming for the Pocket PC

When Microsoft first introduced the
Pocket PC operating system a couple
years ago, they also released new pro-
gramming environment software known
as eMbedded Visual Tools 3.0 and made
it freely available via their Web site. The

"Notes appear on page 42.
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Figure 1—The eVB development screen.

programming software eMbedded Visual
Tools, like its big brother Microsoft Visual
Studio, includes professional editors and
compilers for writing programs in either
C/C++ or Visual Basic-like languages
(actually called VB Script). If you are
familiar at all with Visual Studio, or the
stand alone Visual Basic products, then
you will be right at home with eMbedded
Visual Basic, or eVB. Figure 1 shows the
eVB development screen, which clearly
resembles the development screen found
in Visual Basic.

Writing programs in eVB isn’t much
different than writing a program using
Visual Basic. Although you can’t always
port your Visual Basic code straight
across to eVB, you will find that it takes
very little effort to make most of your sim-
pler programs available in lightweight,
mobile versions.

Following the example shown earlier by
WBSKIA, I will now walk you through the
process of creating a small Pocket PC ap-
plication for calculating the length of a di-
pole antenna, given the specific frequency
of resonance. Although this example won’t
be a comprehensive guide to Pocket PC
programming using eVB, the principles
explained here should be enough to get you
going on writing your own specific pro-
grams.

Software Tools

We will begin by downloading and in-
stalling the latest version of eMbedded
Visual Tools. At the time of this writing,
the software can be downloaded without
cost from www.microsoft.com.? Alterna-

tively, if you don’t have the available time
or bandwidth to download the software
over the Internet, you can also purchase
these tools on disk directly from
Microsoft for a minimal fee. You can
choose custom setup options that can
lower the overall installation size. For
beginners, however, I highly recommend
installing the default selection of tools so
you can make yourself familiar with all
of the available options.

The system requirements for running
eMbedded Visual Tools are relatively
modest by today’s standards. You will
need approximately 32 MB of RAM, al-
though 48 MB, or more, is recommended.
The tools will run on any PC installed
with one of the following operating
systems: Windows 2000, Windows NT,
Windows XP or Windows 98.

As with most other Windows applica-
tions, you begin installing eMbedded
Visual Tools by locating and double click-
ing on the setup file called “setup.exe.” The
setup wizard is fairly self-explanatory and
is sufficiently documented within the ac-
tual software distribution, so I won’t cover
the entire setup process here. In addition
to installing the core development tools and
libraries, you will also be prompted to de-
cide which, if any, of the Windows CE-
based software development kits, or SDKs,
you want to install on your computer.

There are many different flavors of
Windows CE devices on the market today.
Some were built to include the newer
Pocket PC, Pocket PC 2002 or Windows
Software for Pocket PC 2003 operating
systems. Others were built around older



versions of the Windows CE 2.x operating
system. Depending on the type of device
you want to run your program on, you will
need to install the appropriate SDK for that
device’s operating system. For more spe-
cific information on which version of op-
erating system your device uses, or which
SDKSs you may want to install, please re-
fer to the documentation included with
your device and/or the eMbedded Visual
Tools software distribution. For the sake of
brevity, the rest of this example will assume
that you are writing your program for a
device running the Pocket PC 2002 oper-
ating system.
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Figure 2—The completed program
interface as it appears in the device
emulator.
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Writing a Program

Having installed the eMbedded Visual
Tools software and the appropriate SDKs,
it’s time to begin writing the program. You
will recall that the formula for determin-
ing the length of a dipole is as follows:

Length (feet) = 492 x 0.95 / f (MHz) =
468 / f (MHz)

For our example program, we will take
this formula and incorporate it into eVB
code sitting behind a button on a form in
the application. When the user enters a spe-
cific frequency in MHz into a text field on
our program form, and taps on the button
with the stylus, our program will return the
length, in feet and inches, for a dipole
antenna resonant at the given frequency.
Figure 2 shows the completed program
interface. Listing 1 shows the eVB code re-
quired to make this program work. Let’s
fire up e¢VB and start writing our program.

Each time you start up the e¢VB appli-
cation, you will see a popup dialog simi-
lar to the one shown in Figure 3. Use this
dialog to select the type of application that
you wish to write. In this case, we want
to create a Pocket PC 2002 application,
so we will click on the icon marked
WINDOWS CE FOR POCKET PC 2002
and then click on the OK button. This will
bring up the eVB development screen
shown earlier (Figure 1).

The Project Setup

The first order of business will be to set
up your project. Begin by clicking on the
top menu marked PROJECT and select the
menu item marked PROJECT PROPER-
TIES. This will bring up the window shown
in Figure 3. On the tab marked GENERAL,
first change the PROJECT NAME property
from its present value of PROJECT1 to
“dipolecalculator.” Next, change the
REMOTE PATH property from “windows\
start menu\projectl.vb” to “windows\start
menu\dipolecalculator.vb.” When you are
done, click the OK button at the bottom of
the window. Next, move your mouse over
the PROPERTIES window located in the
lower right corner of the main program win-
dow. Place your cursor over the caption
property for Form 1 and change its value to
“dipolecalculator,” as shown in Figure 4.
Click on the top menu marked FILE and
select the menu item marked SAVE
PROJECT. The program will then prompt
you to specify a name and a location where
you want to save the form and project de-
scription files. Select any location on your
hard drive that you can easily find when you
come back to work on your program.

Visual Controls and Labels

After setting up your project, you are
ready to start populating the main form
of your application with visual controls

(buttons, labels and text fields). This is
where previous experience with the desk-
top version of Visual Basic will come in
handy. Take another look at Figure 2 to
get an idea of what controls you will need
and where you will want to place them
on your form. For my initial version of
this program, I ended up creating five
label objects, one text box, one line and
one command button.

To create and place a label object on
your form, first move your mouse over to
the toolbox palette on the upper left side
of your screen and click on the label but-
ton (as shown in Figure 5). Next, move
your mouse back to the form window and
click and drag to draw the area where you
want the label placed. Repeat this process
for each label you want to place on your
form. You may want to use the mouse to
resize and adjust the placement of your
labels for the best visual appearance. You
can do this by clicking on the label con-
trol you want to adjust.

Listing 1

Source Code Listing for the Sample
“Dipole Calculator” Application
Option Explicit

Private Sub cmdCalculate_Click()

IbIFullLength.Caption = 468 /
txtFrequency.Text

IblSideLength.Caption =
IbIFullLength.Caption / 2

End Sub

Private Sub Form_OKClIick()
App.End

End Sub
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Once the label outline is highlighted,
use your mouse to click and drag the
anchor points on the control boundaries
to adjust its size, or simply click and drag
the label to its new location. The process
for placing a text box, line or command
button on your form is virtually the same.
Simply select the appropriate tool item
from the toolbox palette and use the
mouse to draw the object on your form.

When you are finished placing your
form controls, go back and name each con-
trol item and set its initial caption or value.
To do this, simply use your mouse to se-
lect a control item on your form, then move
your mouse down to the properties window
and select the object property you want to
edit, then make the appropriate changes.
For example, I gave the first label on my
form the name “IblFrequency” by high-
lighting the default name property and re-
placing the text. I also changed this label’s
caption to “Frequency (in MHz)” using the
same process. | like to utilize the practice
of giving my form objects names that re-
flect their specific type and purpose. You
are free to name your controls whatever
you like (or simply use the defaults). Just
remember to keep their names unique so
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Figure 5—The tool palette pane with the
label control button selected.

you can keep track of them when you start
writing your actual code. Table 1 lists the
control names and their initial values or
captions that I used for this example.

Coding

When you have named your controls
and given them appropriate captions or
initial values, you are ready to start cod-
ing your program. For this application, we
will be placing all code within a single
form event. We want all of our calcula-
tions to take place when the user taps their
stylus on the command button marked
CALCULATE.

To begin coding, double click on the
form command button. Alternatively, you
may also move your mouse over to the
PROJECT EXPLORER window in the
upper right corner of your screen, then
click on the VIEW CODE button, as shown
in Figure 6. Either method will pop up
the form code window.

Next, locate the subroutine sec-
tion of your code window marked
CMDCALCULATE_CLICK(). (Note: If you
double clicked on the form command but-
ton in the object view window, your cur-
sor will already be placed within this
section.) Now, enter the code shown in
Listing 1, then check for errors (you can
also download the source code for this
project to save typing it in*). Be sure to
remember to save your project again once
you are finished entering the source code.

Testing Your Application

Now that you have built the visual in-
terface and written in the required source
code for your program, it is time to test
your new application. You have two op-
tions for testing your program. First, you
can run the program on an actual device
connected to your desktop computer
through a serial or USB synchronization
cable. Second, if you are running one of
the Windows NT, Windows 2000 or Win-
dows XP Professional operating systems
on your desktop, you may test your
program using a device emulator.

[# pipolecalculator - Microsoft eMbedded visual Basic [design] - [Formil (Code)] __
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If you have the capability, I recommend
starting your testing on the emulator be-
fore running a program on an actual de-
vice. Although our example program is
rather simple and shouldn’t pose any seri-
ous problems during testing, the possibil-
ity of a lockup does exist as does damage
to your device by running faulty code in
more complex applications. Usually, a
lockup can be fixed by simply performing
a “hard reset” on the device. You can gen-
erally avoid this inconvenience by starting
the testing on the emulator and moving
over to an actual device when you are fairly
certain you have worked out all the bugs.

Regardless of which test method you
choose, the process is generally the same.
First, select the target test device (emu-
lator or attached device) from the
DEVICES drop-down selection box on the
main tool bar, as shown in Figure 7. If
you are testing on an actual device, make
sure you have it turned on and properly
connected to the synchronization cable or
cradle and the cable is properly connected
to the desktop computer.

Next, click on the START DEBUG but-
ton on the main tool bar (alternatively, you
can select the START DEBUG item from
RUN menu at the top of the page, or press
the F5 function button on your keyboard).
As the program starts running, you will see
a pop-up status window indicating that
your program is being loaded to the target
device. You may also be prompted to up-
date the runtime DLL files on your device
or on the emulator, as shown in Figure 8.
If so, simply click the YES button on each
pop-up to proceed.

| Wisual Basic [design] - [Form1 {Code}]

Run Tools window Help

L | ) w | Pocket pc200d~ | 5 5 % 9 | s, col
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Packet PC 2002 {Default Device)

loeulate Click()

Figure 7—Selecting a deployment target
for testing of your application.

Table 1

Names and Values for Form
Controls Used in the Sample
Application

Control Name Caption or Text Value

IbIFrequency “Frequency (in MHz):”

txtFrequency (blank)

Line1 n.a.

IbIFullLengthTitle “Full Dipole Length
(in Feet)”

IbIFullLength (blank)

IblSideLengthTitle “Length of Each Side
(in Feet)”

IbISideLength (blank)



Eventually, you should see the program
screen shown in Figure 1. Tap your stylus
(or use the mouse to click) on the text box
entry field. Enter a frequency value in
MHz, then tap or click on the CALCULATE
command button. Voila! Assuming there
were no errors in your code, you should
see a valid result in feet and inches for the
length of a half wave dipole antenna reso-
nant at the specified frequency.

Distributing Your Program

When you are done debugging and test-
ing your program, it is now time to make
a distribution file so that you can share
your application with others. Fortunately,
eVB includes a very handy, easy to use,
tool called Application Install Wizard for
creating your distributions. Before run-
ning it, however, you need to make a com-
piled version of your program. To do this,
click on the FILE menu and select the item
marked MAKE DIPOLECALCULATOR.VB
as shown in Figure 9. You will be
prompted to specify where you want to
save your compiled file. Pick an appro-
priate location, then click the OK button.
Now start the Application Install Wizard
by clicking on the TOOLS menu, then se-
lect the REMOTE TOOLS sub menu item.

From the sub menu that pops up, select
the item marked APPLICATION INSTALL
WIZARD (Figure 10).

The Application Install Wizard is
straightforward and includes ample in-
structions. I won’t include screenshots of
each step of the Wizard here, but will in-
stead guide you through the main points
of the overall process:

1) This is an introductory screen that
explains the purpose of the Wizard. Click
the button marked NEXT to proceed to the
next window.

2) Step 2 prompts you to specify
the path to your main project file. If
necessary, click on the BROWSE button
and navigate down to the directory
where you saved your project file
(DIPOLECALCULATOR.EBP), then click
NEXT.

3) You are prompted to specify the
path to the compiled application file.
Click on the BROWSE button and navi-
gate down to the directory where you
saved the compiled application file
(DIPOLECALCULATOR.VB), then click
NEXT.

4) This step asks you to specify a di-
rectory where you would like your out-
put files to be created. You may either

click on the BROWSE button to navigate
down and select this directory or enter the
directory path manually into the text field.
When you are finished, click NEXT.

5) Step 5 prompts you to select the
processors you would like your program
to support. If you are writing your pro-
gram to be run on one specific device, you
can select that device’s processor here, or
you may select all the available device
types. (For help in determining the pro-
cessor type for a specific device, refer to
your device documentation. For most
Pocket PC devices, you will check the
item marked ARM 1100.) When you are
finished, click NEXT.

6) Select any additional Active X con-
trols or library references you want added
to your distribution. None of these apply
to our sample application. Click NEXT.

7) You are asked to specify any addi-
tional data files you would like added to
your distribution. Again, this step doesn’t
apply to our sample application. Click
NEXT.

8) Step 8 prompts you to provide key
application information. You are required
to provide some entry in each field on this
form before you can proceed. For the
DEFAULT APPLICATION DIRECTORY, I

Embedded ¥isual Basic _ ﬂ

@ would youTike bo update \Windowsipvbfarm2, di?

es o] I

Figure 8—Sometimes eVB will prompt the
user to update their DLL files on the target
device before the test program will run.
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There’s More Than One Way to Skin a Cat

And so it is with programming for the pocket PC. If you have no interest in
learning the ins and outs of programming Visual Basic or C++, there are other
alternatives for getting your ideas to work on your Pocket PC.

One of the simplest approaches is to make use of the built-in Web browser and
scripting capabilities of your Pocket PC device. If you've ever done any Web
programming before (constructed Web pages using HTML and JavaScript), you're
definitely in luck! Pocket Internet Explorer makes it possible for you to apply these
same skills to writing custom applications for your Pocket PC device. Pocket IE
includes a built-in scripting engine that is based on a JavaScript/ECMA Script
variant called JScript. (You can get the full documentation for Pocket IE JScript in
MS Word format from www.microsoft.com/pocketpc/developer/html.doc.)

Let’s take a look at an example below. | won’t go through all the details of
JScript programming here, but will instead leave that up to you to research on
your own. There are plenty of good tutorials and resources on the Web to help
you get started. Here, we are building an HTML Web page that includes embed-
ded JScript code to run our sample dipole calculator application described in the
accompanying article. The code is pretty straightforward:

<html>

<head>

<title>JScript Dipole Calculator</title>
<script language="JavaScript”s>

function calculate()

{

// Calculate the antenna length
var freq = document.forms[0].elements[0].value;
var length = 468 / freq;

// Display the results

document . forms [0] .elements [3] .value = length;
}
</script>
</head>
<body>
<form method="POST” action="">

<p>Frequency (in MHz) :&nbsp; <input type="text” name="T1"
size="20"></p>

<p><input type="button” wvalue="Submit” name="B1"
onClick="calculate()”><input type="reset” value="Reset”
name="B2"></p>

<hrs>

<p>Length (in Feet) :&nbsp; <input type="text” name="T2"
size="20"></p>

</form>

</body>

</html>

In order to run this application on your pocket PC, just follow these steps:

1. Open a text editor on your computer (WordPad, Notepad, or any other
simple text editor will work just fine.) Carefully copy the code shown below and
save your file as DIPOLECALC.HTM. (Alternatively, you can download the source
code from the Web site shown in Note 4.)

2. Using ActiveSync, copy the DIPOLECALC.HTM file over to the
[MyDocuments] directory on your Pocket PC.

3. Remove your Pocket PC device from its cradle and start up the Pocket
Internet Explorer application.

4. If the “address bar” isn’t already visible at the top of the Pocket IE screen,
tap on the VIEW menu at the bottom left of the screen, then make sure the
ADDRESS BAR sub-item is checked by tapping on it.

5. Next, tap on the address bar, then use the virtual keyboard to enter the
following address: FILE:/AMY%20DOCUMENTS\DIPOLECALC.HTM. (Alternatively,
you can use the File Explorer application on your device to browse your way down
to the DIPOLECALC.HTM file and open it from there.)

The beauty of this method of device programming is that your application can
now be used anywhere you have an HTML browser that supports JavaScript,
including desktops, PDAs, Macintoshes, Linux machines, etc. Of course, if your
Pocket PC device is equipped with a wireless card, you can also serve up this
mini-application from a Web server. As you can see, the possibilities are almost
endless!

05—

entered my call sign. This means that
when my program is downloaded to my
device it will be stored within a subdi-
rectory called [K7PER] that sits beneath
the [Program Files] directory.

For the APPLICATION NAME, I again
entered “dipolecalculator.” In the descrip-
tion field, [ entered “A simple program to
calculate the length of a dipole antenna.”
For the COMPANY NAME, I again used
my call sign.

9) The final step tells you that the
Wizard is now complete. Click on the but-
ton marked CREATE INSTALL and the
program will generate a set of distribu-
tion files in the directory you specified.
Click FINISH to exit the Wizard.

To verify that your distribution files
were successfully generated, navigate
down to the directory you entered in Step
4, above. The contents of this folder
should be similar to that shown in Figure
11. To install your application on your
device, all you have to do is open the
directory marked [CD1] and double-click
the “setup” file. At that point, follow the
instructions provided to continue the in-
stallation process.

Summary

As you can see, writing ham radio pro-
grams for your Pocket PC device is al-
most as simple as writing them for a
desktop computer, and best of all, the
tools are available for free! Happy cod-
ing!

Notes

'S. Gradijan, “Beginners’ Computer Program-
ming for Ham Radio,” QST, Feb, Mar, Apr
2003 (Parts 1, 2 and 3; pp 32-37, 36-42 and
39-44, respectively).

2The current link for downloading the latest
version of eMbedded Visual Tools 3.0—
2002 Edition is: www.microsoft.com/
downloads/details.aspx?FamilylD=
f663bf48-31ee-4cbe-aac5-0affd5fb27dd&
displaylang=en.

3Although the on-line documentation doesn’t
mention it specifically, eMbedded Visual
Tools 3.0—2002 Edition should run fine on
systems running the Windows XP operating
system.

“The source code (in HEX) for this project is
available on-line at www.arrl.org/files/qst-
binaries/cope1204.zip.

Photos by the author

Introduced to Amateur Radio by his late
father (Marvin, W7HKC), M. Peri Cope,
K7PER, was first licensed as KA7LRW in
1981 at age 13. He is the third generation
ham in his family. Although Peri enjoys all
aspects of ham radio, he operates mostly low
power (ORP) HF CW and PSK31 and enjoys
homebrewing equipment. Currently employed
as a software developer in the information
technology field, Peri has a BA in geography
from Weber State University and holds an
Amateur Extra class license. You can reach
him at 274 South 900 West, Tooele, UT 84074
or k7per @arrl.net.



By Mark Spencer, WAS8SME

Kid’s Day 2005

Your opportunity to “walk the walk” is coming January 2 and June 18.

esearch has shown, and it is sup-
Rported by my own personal obser-
vation, that the personal touch is
the most effective way to gain someone’s
interest in ham radio. Many of us be-
came involved in the hobby because of
a family member, relative, or close
friend. This even holds true in the class-
room. During my years of teaching,
those students who pursued a ham li-
cense in my classrooms did so because
there was a personal connection between
the student and teacher.
I receive calls and correspondence on
a daily basis from well-meaning hams
lamenting the demise of ham radio be-

Kid’s Day Rules

Purpose: Kid’s Day is intended to encourage young people
(licensed or not) to enjoy Amateur Radio. It can give young

cause we are not getting more youth in-
volved in the hobby. The basic theme is
“You should ....” I usually ask the cor-
respondent when was the last time they
invited a youngster into their shack to
operate, when they returned to a youth-
ful CQ or monitoring call? The answer
is usually evasive. During speeches on
the topic, faces in the audience turn
blush with recognition when I ask how
many have tuned off frequency when
they heard a youthful voice on the chan-
nel instead of opening a conversation.
We are very good at talking about what
needs to be done, we sometimes are not
very good at taking action. We talk the

talk, but don’t walk the walk.

The Kid’s Day operating events, the
first Sunday in January and the third Sat-
urday in June, are just two days when you
can walk the walk. Make that personal
connection that may result in a new lic-
ensee to the hobby by opening your sta-
tion and inviting kids and neighbors to
share in your hobby. You just might find
yourself re-infected with that enthusiasm
that you once had with ham radio. You’ll
have plenty of company; last year 280 sta-
tions were visited by over 900 kids who
made 3200 QSOs. Listen for W1 AW dur-
ing the Kid’s Day events; we’ll be walk-
ing the walk here, too.

people on-the-air experience so they might develop an interest
in pursuing a license in the future. It is intended to give hams a
chance to share their station with children.

Date: Sunday, January 2, 2005.

Saturday, June 18, 2005.

Time: 1800 to 2400 UTC. No limit on operating time.
Suggested exchange: Name, age, location and favorite
color. You are encouraged to work the same station again if an

operator has changed. Call “CQ Kid’s Day.”

Suggested frequencies: 28,350 to 28,400 kHz, 21,380 to
21,400, 14,270 to 14,300 kHz and 2 meter repeater frequen-
cies with permission from your area repeater sponsor. Observe
third party traffic restrictions when making DX QSOs.

Awards: All participants are eligible to receive a colorful
certificate (it becomes the child’s personalized sales brochure
on ham radio. Please visit www.arrl.org/FandES/ead/kids-
day-survey.html to complete a short survey and post your
comments. You will then have access to download the certifi-
cate page or send a 9x12 self-addressed, stamped envelope to
Boring Amateur Radio Club, PO Box 1357, Boring, OR 97009.

Brighten the future of ham radio through Kid’s Day.

SOAPBOX

Here is just a sampling of the com-
ments received from recent Kid’s Day
events:

My 10 year old had an ear-to-ear grin
chatting with an op in New Orleans. A
really great day for all! Now we’re work-
ing on converting my wife...to the Dark
Side (as she calls it).—AB3AP

My daughter had a great time operat-
ing this year. She designed her own QSL
card for Kid’s Day with pictures of her

two horses on the front.—KA@IQT

Mike, who operated my station, was a
little nervous at the start, but seemed like
a pro after just a few contacts. The sta-
tions that worked him said he was “a
natural.” I don’t know if he got more out
of it or I did.—KB9CYL

At first the kids were a little shy but
soon got the hang of it.—KF4UVT

Cub Scouts had a wonderful time,
learning much about ham radio and its
vital role in our history and current lives.

They enjoyed meeting other kids their age
around the country.—N@DPZ

It was a wonderful experience for my
children, who had never talked to some-
one their own ages (7 and 11 years old)
via ham radio. Being able to talk on a
common level meant a lot to them, and
both asked when the next “Kid’s Day”
was.—N4SRT.

Mark Spencer, WASSME, is ARRL Education
and Technology Program Coordinator. He can
be reached at mspencer @arrl.org.
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By Wayne C. Long, K9YNF

Two Sams celebrate
the holiday season

o > in a unique way.

t was one of those words that our high school English

teacher thought we should learn. She had purchased

30 Days To A More Powerful Vocabulary for each of us,
and back in 1963 Sam and I were more than a little bored at the
prospect of mastering such useless information. At the rate we
were going, it might take 30 years for us to use such words.

Miss Pfister looked up from her notes and asked in a hopeful
tone, “Samir, can you define convergence?” 1 squirmed and
looked at Sam. He rolled his eyes and silently mocked her
question. She had caught me daydreaming ... again. Where are
we? “Uh... uh... convergence...” 1 said, finding my place just
in time “is when there is the formation of similarities in
unrelated organisms living in the same environment!” Wow, was
I smart! “Thank you Samir,” said the cultivator of our vocabulary
garden. If only she could see me now.

Back in the *60s, my buddy Samuel “Sam” Greenberg and I
were inseparable. Talk about convergence! Sam’s father Yosef
had emigrated from the Soviet Union to Bethlehem, our
midwestern city, to escape persecution in the old country. He
was an accomplished woodworker and had built several houses
in his hometown. Arriving in America, he was literally
penniless. He set about building the American dream. Soon he
would learn English and become a naturalized citizen, filling
him with immense pride. But he took the greatest pride in his
son, Sam.

At Cedars Hospital that January morning in 1946, two women
were in labor. Sam’s mother Marta, or “Mary,” as her new
American neighbors called her, was actually engaged in a
contest, of sorts, with my mother Fatima (“Tina”). The
newspaper and downtown merchants made a big hoopla about
the first baby of each New Year, and this January was no
exception.




While both women were behind

delivery room doors, the two fathers
drank coffee and nervously paced the
well polished floor. Occasionally they
would exchange a bit of bravado. Little
did they know that today’s events would
intertwine our two families forever.

My father had arrived in America after
the war, the eldest son of a farmer, a
young man good with his hands, a
scrounger. He had heard that several
cities were looking for men to drive
garbage trucks. Never mind that in the
old country my father had pulled a small
trailer behind his beat-up car, picking up
old appliances, car parts and dead
animals from neighboring farms. He had
to learn English. And become a real
American, with a commercial driver’s
license. He spent tedious hours in night
classes learning how to assimilate into
this country. But he did it and so did
Mom. Their faces beamed as they
repeated the Pledge of Allegiance before
the naturalization judge.

Startled by the nurse, Sam’s father
was told that his wife had given birth to
a son at 2:05 AM. I was born that same
day, at 1:15 PM. My father cried with
joy. As I grew, he would often say at
dinnertime that he loved Mom and me
more than life itself!

Sam and I lived across town from each
other, Sam near the country club and I at
the edge of town where Dad could keep
his garbage truck. One of the first things
Dad bought for our new home was a
console radio. Mom enjoyed listening to
big band music while she mended for
others. But when Dad came home from
a long day of slinging garbage cans, he
relaxed in his easy chair, listening to
programs from the old country. As he
turned the dial, watching the green tuning
eye, enormous speakers would belt out
the news or music in his native Arabic.
He never forgot his roots. And I was
mesmerized.

Sam’s father had bought him a Zenith
Transoceanic radio for eighth grade
graduation. When Sam and I stopped by
his house after school, we would revel
in the fidelity of those great Elvis tunes.
The two Sams were welded together with
the same interests—girls and dreams.

We Go for the General

As teenagers, we found ourselves
sitting one day outside the FCC field
office, nervously quizzing each other

from the License Manual. Months earlier,
we had agreed to forgo the Novice
license and go for the General so we
could work DX on ’phone. The examiner
called me first. Less than an hour later, I
emerged from the room, triumphant in
the knowledge that I had passed the
General class requirements. Sam was
next.

I waited for Sam in the lobby, reading
dog-eared copies of Life Magazine.
Silently, I said a little prayer for Sam.
Moments later, Samuel Greenberg
emerged, ready to buy a rig!

For me, things would evolve
differently. As the son of a scrounger,
kit-building and home-brewing would be
my thing.

Soon, the mail brought the two Sams
their ham tickets. We were off and
running! Sam, with his Hallicrafters
HT-37 and SX-111, and me, with my
Knight-Kit T-150 and R-100. Yosef was
building houses all across town, and
Dad’s one-truck operation became six.
1961 was a very good year!

Sam and I were ferocious competitors,
doggedly pursuing DXers for their
valuable QSLs. It was neck-and-neck at
the DXCC finish line for these radio pals.
Sam joined DXCC first, after Gus
Browning’s QSL for a “New One” hit
Sam’s mailbox.

As high school played out, the world
braced for another conflagration: Viet
Nam. In the spring of 1964, graduation
impacted us in ways similar, and yet
totally different. I bought a used ’57
Chevy with money I had saved driving a
truck for Dad during vacations. At Sam’s
graduation party, he received the “Holy
Grail” of Amateur Radio gifts...a
Collins KWM-2 transceiver. And an
envelope.

Sam handed me the envelope, with To
The Best Son In The World written in the
careful script of his immigrant father.
“Will you do the honors?” he joked. He
motioned for me to rip open the
mysterious envelope. Like a movie star
at the Academy Awards, I did my duty
and gasped.

“My dear boy,” the hand-written note
began. “Mother and I are so proud of you.
To accompany your new radio, we want
you to have that antenna system you have
been dreaming about.” “Yes...yes?”
teased Sam. “Did I really get one?” Yes
he had! Sam Greenberg would become
the proud owner of a 125-foot Telrex

“Big Bertha” rotating antenna mast,
complete with stacked wide-spaced
monoband beams for 40, 20, 15 and 10
meters. “You dog, you,” I exclaimed in
mock jealousy. “You dog!”

On a sweltering July day in 1964, a
semi pulled into Sam’s driveway. We had
staked out the ground for the backhoe and
cement mixer. Later, the rigging crew and
their mobile crane arrived to lift this
puppy into the waiting skies. What an
antenna party we had that week! The
antennas gleamed in the midwestern sun
as the crew buried the cables and routed
them to the rig. Tests were run to peg the
rotator perfectly on “North.” But Sam had
saved the best for last.

“Something Shiny Caught
My Eye...”

Unbeknownst to us, he had cornered
the crew foreman one morning, asking
for a favor. Gazing at the most beautiful
piece of DX firepower in the civilized
world, something shiny caught my eye
at the top. What the heck? Could it be?
It was a...star! A big one, maybe 5 feet
tall. Running from it was a shielded
cable. But wait. What’s just below the
star? Why, ...it’s a pulley welded to the
mast, complete with a long hank of rope,
ending in a coil at the base of “Big
Bertha.”

I yelled over to Sam. “What’s with
that star and rope affair? You’re not even
Christian, you dummy!” Sam yelled
back, “Either are you. Just wait until
Christmas!”

Having attended every birthday party
and Hanukkah celebration at Sam’s
beautiful house, I was not nearly ready
for what I saw on my way over that
Christmas Eve night!

Sam had arrived from college a week
before, ready to unload his mind for a
few playful days, before heading back
east to dive into his business and ROTC
courses. I was busy, too, being Dad’s
operations manager. And trying to stay
focused, as the growing cadre of Uncle
Sam’s Army found it tougher “over
there” each day. Soon enough ...Soon
enough.

Downshifting my Chevy near the
country club, I saw it! Only tonight it
was adorned with more red, green and
blue lights than the tree at Rockefeller
Center, or even the White House! Sam’s
holiday handiwork was ablaze in the
night sky. His “Christmas Tree” looked
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like...well...a Christmas Tree! And

that...STAR! Shining like a beacon for the
whole world to see!

Sam’s mom met me at the door.
“Samir! Happy holidays!” Sam and his
dad were roughhousing on the floor. Sam
looked up at me and exclaimed, “What
do you think of our Christmas tree out-
side? I spent two days getting it wired
and then Dad and I pulled the whole thing
to the top of ‘Big Bertha’! Isn’t it great?”
His Dad winked at me as I replied, “Yeah,
fantastic!” That it was. People could see
it for miles and a TV crew captured it for
the late news. Wow!

Days later, Sam flew back east and I
went back to the family business. It had
been a Christmas to remember! These
times were all too precious.

During Sam’s senior year at his Ivy
League school, he received orders to
report for active duty. Now, from his
vantage point on the northwest coast,
Second Lieutenant Samuel Greenberg
felt the tension in the air as he boarded
the chartered plane for The Nam.

Months later, I felt it too, as my pla-
toon snaked through the stinking jungle.
“Charlie” was everywhere, and yet no-
where. As radioman for a motley crew
of ground-pounders, I saw more than my
share of firefights. Could we win this
thing? I wondered as I lay in my mos-
quito netting in the dank night air. I never
quite got an answer from those
dreamscape characters in the purple haze.

“Allah Is Great,” was the translation
of my prayer. He sure the heck was, 1
thought, as I walked out of the discharge
center, a trooper who had actually sur-
vived his tour. “Back in the world” we
would brag. Back in the world we would
kiss our girl, buy a fast car, or what this
vet eventually did, get some civilian
clothes and return to work. My parents
noticed profound changes in me that first
year back from Southeast Asia. But more
changes awaited all of us.

“Hey Buddy, How’s DX?”

My world came crashing down when
I got that call the morning of the 19th. It
was Sam’s father. His voice was shaking
as he tried to manage the enormity of it
all. A rocket-propelled grenade had
pierced the fuel tank of Sam’s helicopter
and taken his only son from him. Sam?
Not...Sam!

As I sat in my darkened apartment, [
imagined that I could hear him. “Hey
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buddy, how’s DX?” the playful prankster
said over the phone. “Great, man.
Worked the DXpedition. Better put a few
green stamps in that envelope, just to
be sure!” “Right,” he said, tweaking
the rotor under ‘Big Bertha.” “Right!”
“Gotta go, man. See ya.”

At Sam’s funeral I learned he had pro-
posed to his girlfriend over a MARS link
in-country. She was hurting badly and so
was his father. Several months later, his
Mom couldn’t bear her pain any longer.
She passed in her sleep.

Sam’s Dad retired after he sold out to
a national builder. And Dad’s company
was scooped up by the world’s largest
waste hauling conglomerate. Dad and
Mom retired to Florida. Sam’s dad stayed
in his house, fearing some even greater
shock would come to his system. His son
was gone. His wife too. And “Big Ber-
tha” languished under the midwestern
skies. I stopped by to check on Sam’s old
man. Regularly, at first. Later, our visits
were just too much to bear, reminiscing
about the good old days when the DX
flew hot and heavy.

A few years later, Yosef Greenberg
was laid to rest in the family mausoleum
purchased years before. Happy years.
Now they were all there ... at last.

I received a call from an attorney a
few weeks later, telling me that I should
attend the reading of Yosef’s will the fol-
lowing Wednesday at 10 in the morning.
All the way to that meeting, I was
haunted by ghostly memories. Good ones
of Sam and his wonderful family. Bad
ones of a faraway place where too many
went down for the final count.

Sam’s Gift

Settling into my chair, I was curious
what the old man had up his sleeve. I
loved him like a father. And he loved me
as a second son. I was startled to hear
my name read by the attorney. “...and to
my dear ‘second son’ Samir I leave the
following...my stamp collection, my
country club membership and something
more. | hereby bequeath to Samir the
Amateur Radio station and its antenna
system, which brought such joy to our
household. This gift includes payment of
all costs to relocate said items to a place
of Samir’s choosing. Enjoy them, my
dear boy. May God bless you and keep
you.”

Autumn painted the leaves with
brilliant hues, as I watched the riggers

erecting Sam’s “Big Bertha.” My wife
and I had chosen the crest of our capped
landfill for the splendid rotating mast
with its powerful arrays. Dad’s humble
old garbage truck had started this “moun-
tain,” and today it was the highest land-
form for miles around. Perfect take-off
angle for the Far East, 1 thought, as [
waved goodbye to the riggers.

As Christmas rolled around, I was en-
joying the KWM-2 and its towering part-
ner up the hill. I had made DXCC Honor
Roll and owed it all to Yosef and Sam.

Wisps of the glorious December 24
sunset faded to black, as a huge crowd
gathered at the base of the former land-
fill to catch the impending light show.
A TV crew had been dispatched for the
10 o’clock news.

From the shack at the edge of town, I
threw the big switch. You could hear the
“oohs” and “ahhs” from the spectators,
as thousands of red, green and blue lights
shone brightly in the shape of a huge
Christmas tree. Overhead in the pressur-
ized cabin of a DC-10, another wave of
“oohs” and “ahhs” arose, as the captain
alerted his passengers to the singular
event below. The TV commentator was
running out of adjectives for this night-
time wonder. But more than any other
thing they commented about that night
was...that Star!

“Sam, old buddy,” I whispered in the
quiet of the shack, “this night is for you!
Merry Christmas!”

Wayne Long, K9YNF, was first licensed as a
Novice in 1960. On one of his first visits with
his father to the then Allied Radio store in
Chicago, Wayne met Jack Ekstrom (now
K9JE) and his father. Over the 40-some
years since that chance meeting, Wayne and
Jack have each married, each had a son and
a daughter, and each has been consumed
with a love for DXing and contesting. This
story is dedicated to Jack, whose lifelong
friendship with the author is its inspiration.
Wayne retired from a career in environmen-
tal sales in 2003, and is now a published
freelance writer of travel essays and short
stories. He attained his lifetime goal of con-
ducting his first IOTA DXpedition to Roatan
Island, Honduras, in 2003. K9YNF has 328
DXCC entities confirmed and has numerous
first and second place DX contest certificates
to his name. You can reach the author at 3229
Upper Woodland Dr, Colgate, WI 53017;
k9ynf@aol.com.



By Dale Botkin, NOXAS

Surviving in Suburbia

...or how | learned to stop worrying and love simple antennas.

do many hams, I live in a
AS neighborhood having an-

tenna restrictions. Not so
much restrictions, actually, as an outright
ban: “No exterior television or radio an-
tenna of any sort shall be permitted on any
lot.” Many factors enter into the decision
to buy a particular house. In my case, the
antenna restriction was not a major issue—
though I did try to bluff the real estate
agent into getting it waived. Having read
the covenants, I knew she would not be
able to do so without the agreement of 75%
of the homeowners in the area. Some in-
convenience associated with my hobby
was not going to keep us out of the other-
wise perfect house we had found.

Of course half of the no-antenna sec-
tion is already invalid; TV antennas are
protected by FCC rule. Unfortunately, the
radio antenna restriction still stands, at
least for now. I have talked to some hams
who see this as a major obstacle, and
some who have simply given up and quit
operating except when mobile. I simply
saw it as a challenge to be overcome.

So Many Choices...

I started by establishing what my re-
quirements were, followed by the “nice to
have” features. I operate low power on
several bands, so decent efficiency and
multiband operation were requirements.
So were relatively compact size and the
ability to be completely hidden, or at least
well camouflaged. Cost was a factor, of
course. There were many choices to be
considered. I spent some time investigat-
ing “stealth” antenna designs, both indoor
and outdoor. I looked at short verticals,
verticals disguised as flagpoles, verticals
and loaded vertical dipoles disguised as
TV antennas, small loops, thin-wire loops,
attic dipoles, loaded gutters and more. All
had their advantages and drawbacks.

Though I have a decent size lot, the
trees are a little young yet and are not
well spaced for antenna supports. I know

Figure 1—The attic-mounted dipole comes together.

that in this area, with plenty of wind
and winter ice, a wire thin enough not to
attract unwanted attention would not sur-
vive long. A flagpole vertical was some-
what appealing, but multiband use for
QRP did not sound promising, especially
since the feed line would have to be coax
due to the path from the shack to the front
yard.

Eventually it became clear that an attic
antenna would be the best route, but here
again the feed-line issue came into play. I
was not wild about the idea of spending
hours in the attic tuning a multiband wire
antenna well enough to feed it with a single

RF Safety First

Indoor antennas can present is-
sues involving RF exposure. For a
detailed look at RF safety, see
www.arrl.org/tis/info/rfexpose.htmi
or the ARRL book RF Safety and You.

coax feed line. In addition, the path be-

tween the attic and my basement shack had

plenty of metal—which I had been told

meant I couldn’t use balanced feed line.
Or could I?

The Twinlead/Tuner Combo

The more I asked about twinlead, the
more encouraged I became. I had always
heard that twinlead needed to be at least
6 to 12 inches away from any metallic
object. Some hams who have used it for
years, though, told me that the occasional
pass across a pipe or other metal obstacle
was not a big deal. The more research I
did, the more I became convinced that it
would be worth at least trying a twinlead-
fed dipole. The only thing I lacked was a
balanced line tuner; I picked up a used
one for a little under $50 and decided to
give it a try.

I started with a trip to the local home
improvement store, where I bought a 100
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Dipole Cut for 40 and 12 meters
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Figure 2—My setup:
transceiver, tuner,
feed line and dipole
elements for 40 and
12 meters.

foot roll of 12 gauge insulated wire for
around $13. On the way home I stopped
by RadioShack and picked up a 100 foot
roll of 300 Q TV twinlead, the least ex-
pensive they had. I figured at less than
$25 in materials I had very little to lose
if it didn’t work well. The tuner could
always be resold or used for portable op-
eration. Once home I measured out about
66 feet of wire, found the center and sol-
dered one end of the twinlead to it. I now
had a dipole fed with balanced line. I
just had to get it in the attic!

The Fun Part

Getting the thing into the attic was the
fun part. Though I could get up there
without much trouble, one needs to move
very carefully to avoid falling through the
gypsum board ceiling. Using a drop light
is far better than trying to get by with a
flashlight, so I dragged an extension cord
up with me for power for the light and
soldering pencil.

A few words regarding safety are also
in order. It’s a good idea to take at least a
minimal first-aid kit along; I managed to
slice my finger while stripping insulation,
and had to wait for one of my kids to find
a bandage and run it up the ladder. I also
encountered several rather large and men-
acing wasps, so the can of wasp and hor-
net killer came in handy. It shoots an easily
controlled stream rather than fogging the
entire attic with insecticide that you don’t
want to breathe. You’ll probably want a
helper down below for those items you
inevitably forget to take along. Since such
non-ham helpers often have other things
to do, a set of handheld FRS radios is a
good idea. I found that a tool belt loaded
with stapler, wire ties, wire cutters, pliers,
nails, solder, tape, flashlight, and other
tools and supplies was indispensable.

I strung the wire as far as I could in
each direction before needing to bend the
ends. A staple gun anchored the wire to
the roof beams and supports. I tried to keep
it as high and straight as possible, but the
antenna is 66 feet long and the house is
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not. I ended up with a few bends, but did
as well as I could. It was obviously going
to be very difficult to keep running from
one end of the antenna to the other trying
to trim it to resonance on 40 meters, so I
decided to leave it and let the antenna
matching circuit do its work. I added a few
standoffs (also from RadioShack) to keep
the feed line as far as possible from the
pipes and other metal objects it needed to
traverse on its way from the shack to the
attic. Now to try it out!

I connected the twinlead to my newly
purchased used tuner and plugged in the
MFJ-259 antenna analyzer I had pur-
chased several years ago. I was able to
tune it for a good match quite easily on
most bands 40 meters and above.

Eighty meters was not so good, but I
had expected that. With a good deal of
trepidation, I tuned it up for 40 meters and
connected the tuner to my QRP rig. A QSO
with a ham in Indiana was my reward, fol-
lowed by a 20 meter contact in Maryland,
then 40 meters to Oklahoma and Illinois
and 20 meters to Ohio. The thing worked!

UAQ QRP

I’m pretty much just a casual opera-
tor, but since that day I have made sev-
eral hundred contacts using CW, PSK31
and SSB. I operate mostly at 5 W or less,
though I have run as much as 50 to 80 W
on rare occasions. I have made contacts
on 40, 30, 20, 15 and 10 meters in all parts
of the country and a few DX locations,
though due to terrain in my area and some
foil-backed insulating board in the attic I
do seem to favor the East and North. My
best catch to date has been UAQAZ with
5 W—so I guess the antenna works. I do
experience some trouble with touch
lamps cycling on and off in rhythm with
my CW. This may be from feed-line ra-
diation or simply the proximity of the sig-
nal to the lamps. Eventually I’d like to
replace the twinlead with some good
quality coax and mount a remote antenna
matching unit in the attic, but for now it’s
not a priority.

More recently, I did take the antenna
analyzer into the attic and tuned the wire
for a good match on the low end of
40 meters. I also re-strung it in a more
regular zigzag pattern. I had a couple of
8 foot pieces of aluminum tubing left
over from a defunct vertical antenna, and
found that with a couple of short wire
jumpers they resonated almost perfectly
on 12 meters, just below 25 MHz. I con-
nected them as a second dipole con-
nected in parallel to the feed point of the
existing antenna, which didn’t affect the
40 meter tuning enough to bother with.
Since that time I have found I can still
load the antenna just fine on all bands
7 MHz and above. It seems to have a
more omnidirectional pattern than be-
fore, with less of a null off the ends of
the wire. I may add wire elements for a
few other bands later on.

Lessons

I think the lessons to be learned here
are pretty plain. An HF antenna system
doesn’t need to be complicated or expen-
sive. Including the tuner, I have a total of
less than $75 invested in my entire an-
tenna system—and I could have built a
tuner for less. In fact, I recently did build
a NorCal “BLT” (Balanced Line Tuner),
available for $25 in kit form.

If you have a big-antenna/high-power
mindset and simply can’t live without a
big amp, tower and tribander, an antenna-
restricted neighborhood is probably not
a good choice for you. If you just want to
get on the air, though, there is not much
wrong with an antenna that will avoid
problems with the neighbors (and the
spouse) and still get you on the air with a
respectable showing.

Don’t be afraid of balanced feed line;
my cheap TV twinlead snakes across sev-
eral water and gas pipes, through some
sheet metal flashing and runs alongside
galvanized ductwork for a major part of
its 80-odd feet. I have not noticed any
major ill effects, and it works better than
coax.

Most of all, don’t listen to anyone who
says, “It can’t be done,” or “It won’t work.”
You’re a ham; you can make it work!

Photos by the author.

Dale Botkin, NOXAS, of Omaha, Nebraska,
was first licensed in 1981. He enjoys many
different aspects of ham radio, particularly
ORP and homebrewing. Dale spends much
of his time working on new projects to make
operating easier, focusing on simple anten-
nas and using microcontrollers for ham ap-
plications. Dale is a systems architect with a
major on-line brokerage firm, and is a mem-
ber of the ARRL, QRP-ARCI and AmQRP. He
can be reached at n0xas@arrl.net.
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NEW PRODUCTS

SWITCHING POWER SUPPLY FOR
AMERITRON ALS-600 AMPLIFIER

O The ALS-600SPS is a lightweight switch-
ing power supply designed to operate with
the Ameritron ALS-600 HF solid-state power
amplifier. The supply weighs a third as much
as the linear power supply originally pack-
aged with the amplifier. The included switch-
ing and filtering are said to make the supply
free of RF hash. The supply can be set for a

nominal input of either 120 or 240 V ac at
50 to 60 Hz. The power supply is designed
to operate from 90 to 130 V ac in the low

SUPPLY DUTPUT

AMERITRON

50 VOLT SWITCHING POWER SUPPLY
ALS-600SPS

voltage position and 185 to 260 V ac in the
high voltage position.

Nominal output is specified at 50 V dc
atup to 25 A and =14 V dc at 1 A. Meter-
ing of output voltage and current is pro-
vided. A 6 foot cable with connectors to
mate with the ALS-600 amplifier is in-
cluded. The switching power supply weighs
10 pounds and is 6 X 9 X 14'/> inches in
size. Price: ALS-600SPS, $629; ALS-600
amplifier and ALS-600SPS power supply
combination, $1428. To order, or for your
nearest dealer, contact Ameritron, 116
Willow Rd, Starkville, MS 39759; tel 800-
713-3550; www.ameritron.com.
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The Doctor is IN

Here’s a question from Jim, W7QIS: I would like to
have the instructions (and pictures, if possible) on
exactly how to put a PL-259 type connector on the end of
9913 coaxial cable. The problem is the aluminum shield that
seems to be bonded to the dielectric. I’ve tried scraping the
bonded shield back from the center connection that enters
the connector, but I wonder if there is a better way. In my
copies of The ARRL Operating Manual and The ARRL
Handbook, this cable/connector installation isn’t mentioned.
I’ve a new ham station going in at our new home so would
like this info ASAP so I can get the cable ordered and get
on the air. I hesitate to proceed because of past problems. I
will run a 1000 W on the HF bands (160-80) and 2-300 W
on 2 meters and 440 MHz for now and I presume that the
9913 cable will be satisfactory.

While 9913 has impressive low-loss specifications at VHF,

I’d advise against its casual use because of its partial gas-
filled center dielectric. This tends to be a magnet for water
intrusion and unless the center dielectric is well sealed (no easy
task), it will tend to “wick” water through the cable. Belden
has addressed some of these problems with the manufacture of
a new version of this cable, 9913F7.! This uses a gas-injected
FHDPE (foam high density polyethylene) center dielectric,
rather than the partial gas-filled dielectric. The solid dielectric
comes at an increased loss of 0.1 dB/100 feet at 100 MHz (9913
has a loss of 1.40 dB; 9913F7 1.50 dB—both per 100 feet at
100 MHz). The increased loss is not consequential and I’d ad-
vise going with 9913F7 if you must go with 9913-type cable.

I would also urge you to consider 8214-type cable. The
Belden variety has a loss of 1.70 dB/100 feet at 100 MHz. The
advantage is that this cable uses a stranded center conductor
(9913 is solid copper) with 97% copper braid shield coverage,
giving a lot more flexibility than 9913. Of course, your choice
of cable would also be dictated by the total cable length and
the highest frequency of operation (you said that was 440 MHz).
You might consider using different types of cable for each run.
Use 8214 for the HF run, and, if the UHF run is excessive,
9913F7 for the 440 MHz run.

Now, on to your original question: While I can’t give you
pictures or an exact description of the 9913/PL-259 installa-
tion, The ARRL Handbook (2004 edition, p 22.7) details should
be a good start (also, read the article in this issue by S. Ford,
WBSIMY, “The Ubiquitous PL-2597).

My own recommendation differs slightly from that presented
in The Handbook, in one respect. It advises you to tin the shield
braid before insertion into the connector body. I’ve found that
the increased shield thickness caused by tinning makes it more
difficult to force the shield of a large diameter cable into the
connector. In this case, I'd advise against pre-tinning the shield.
Position the shield flatly against the center dielectric (or the
first shield, if you have a cable with multiple shields) then care-
fully insert it into the connector body so it doesn’t push back.
In any case, if you do elect to pre-tin, do it quickly or the cen-

'bwccat.belden.com/ecat/pdf/9913F7.pdf.
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ter dielectric will melt, particularly in a cable with a core like
the FHDPE type.

I believe the problem that you’re having has to do with the
Beldfoil Duobond shield. This aluminum foil shield is bonded
to the center dielectric and there should be a 97% plated copper
shield over the foil. The trick is to make a very clean and sharp
cut through both the copper and the foil shields, so you don’t
disturb the lay of the shields or push back the tinned copper
shield. Both foil and tinned copper shields should lie flat. Make
sure both shields are inserted into the PL-259 connector so that
the copper shield is visible through the shield solder holes. This
will take a bit of skill. If the copper shield pushes back upon
insertion into the connector, you’ll have to start again. There
should be just enough clearance for passage of both shields if
the copper shield is lying flat, and it is as close as possible to the
foil shield. Use a hot iron and solder the shield holes without
imparting too much heat to the connector body, as this will melt
the center dielectric. This will take some practice. The trade-off
is in knowing how much heat is required for proper solder-
wetting and flow, as opposed to excessive heating of the con-
nector body. That knowledge will come with experience. The
advantage of a hot iron is that you’re concentrating on localized,
quick heating of the solder holes, rather than prolonged heating
of the entire connector body. Take your time with cable prepara-
tion, use a proper temperature iron and good luck!

that is resonant at 3.8 MHz. I want to switch in, via a
elay, an extra length of wire for 3.5 MHz. What type of
relay would I use? Can Potter & Brumfield (or equal) 10A,
110V SPST or DPDT relays work? I’d also like to add
another antenna for 80 meters—and I’d like both to be
switchable in order to change directions. Can I use similar
DPDT relays to achieve that—or am I looking at the more
expensive coaxial relays?

The relays should work, with a few cautions. Try to avoid

“hot” switching (switching with RF applied), as special
contacts are required to do this if the power level is going to be
moderate to high (100 W to 1 kW). RF tends to arc during
“make” or “break” at these power levels and this will damage
and “pit” standard relay contacts. Generally, at the kilowatt
level, we’re talking of upwards of 5 A of RF into a typical
antenna impedance. Also, relay contacts usually develop a high-
resistance insulating layer in an outside environment. Without
adequate current to “punch through” that layer, this can be
troublesome. Gold contacts may also be needed if you expect
to dry switch to be able to do receive only testing with no cur-
rent through the relay.

Moisture can also be a problem. Sealing a relay inside a box
rarely works, unless you are in a very dry climate. In a wet cli-
mate, water vapor will condense inside the box and collect, and
the enclosure will need to be vented. The commercial technique
is to keep enclosures at a small positive pressure, usually using
dry nitrogen. Broadcasters typically do this at their transmitter
sites with coaxial transmission lines (we’re talking about 5-8"
OD coaxial lines at power levels approaching 50 kW). The ham

QScott, KBOFHP, writes: I have a wire vertical antenna
r



will rarely need to pressurize. Another concern is that the con-
tact insulation may be inadequate for high voltage situations.
Try to place the relays in locations where the RF voltage is not
excessive.

Aside from the contact requirements, the coil voltage is an-
other issue. I'd try to stay with low voltage dc coils (12-24 V
dc) for outdoor use. It is safer, and it makes it easier to run the
dc control voltage along with the RF with a suitable decoupling/
isolation circuit. A circuit for doing this appeared recently in
OST.2 The basic idea is shown in Figure 1. The inductors (a
high impedance at RF) and capacitors (a low impedance at RF)
isolate the dc from the RF. It thus makes it unnecessary to
decouple and choke the control cables that carry the coil volt-
age. RF getting into these lines tends to be a problem, espe-
cially if they are in close proximity to the antenna system.

You can probably use DPDT relays if the leads are kept short
on 80 meters. On 10 meters, there may be a significant impedance
discontinuity from the relays. There may also be isolation issues
on receive—I wouldn’t expect a lot of isolation from an open frame
DPDT relay, even on 80 meters. This, of course, is where the co-
axial relay shines, if used on a coaxial line. The isolation is high
(especially at HF) and the impedance is nearly constant through
the relay. Nevertheless, hams have been using open-frame relays
to switch wire antennas for years, so good luck!

Tom, KC2GEP, writes: I have a short question regard

ing outdoor portable operation. I have a Kenwood
TS-520 that we would like to operate outdoors at a weekend
campout. There is a grounded three-pronged electrical
outlet available that furnishes 120 V, 60 Hz ac. What safety
precautions do we need to take for safe operation when used
outdoors? We also plan to use a 20 meter dipole, suspended
from trees, for an antenna. The site of operation will be 2 or
3 miles from a very large electric power generation plant.
Could interference be a problem?

As long as you use three-wire power cords for everything

and observe all safety precautions in the generator owner’s
manual (if you use a generator), you should be fine. Installing
a temporary ground rod would be advisable and run all of your
equipment grounds to it. For general safety considerations, re-
fer to the safety chapter in either The ARRL Handbook and/or
The ARRL Antenna Book.

2P.Salas, AD5X, “Remote DC Power Through Your Coax,” QST, Jul
2004, pp 35-37.

| CORRECT wikinG |

:s:m mwum')NG i
POLA

OPEN Hol RITY

N5 3
& Hor oy NEUTRA \

. Gp- WITH Wo, {
| @d- tamp oy 07N,

' y—CIRCU
| IT ok—y

Transmission Line

RF Out

In Shack

At Antenna

Figure 1—The basic technique used to send dc power on an RF
transmission line. At the sending end a capacitor (C1) and a
choke (L1) are used for coupling and isolation. At the receiving
end a choke (L2) and capacitor (C2) decouple the RF and dc. The
capacitors have low impedance at RF—the inductors high
impedance. The circuit was described in detail in QST (see text).

Figure 2—A pair of utility ac testers. These come in various
package styles. The three lights indicate crossed or missing
connections and can check more than six possible failure modes.
They should be part of every amateur’s field/emergency kit.

I do suggest that you use an ac outlet tester, such as the ones
shown in Figure 2. These are useful and worthwhile devices for
determining open grounds, crossed neutral-ground connections
and the myriad of other possible failure modes with ac outlets.
If you consider that there are three connections available in a
standard ac outlet, there are six paths to failure (plus the chance
that any one or more of the three is open). I routinely use one
before embarking on any field operation that’s powered by an
ac source; be it portable or fixed, and it should be a standard
part of your field toolkit. You don’t want to be around outlets
with missing grounds or crossed neutrals, especially in the field!
These problems are more common than you think, especially
when homebrew three-wire ac extension cables are used. Also,
I would check all ac equipment grounds and make sure the
ground (green) lead (the long center pin of the plug) is con-
nected to the equipment chassis or case. This can be easily and
quickly done with an ohmmeter.

Whether or not there is a problem with the electric plant or
the local power grid depends on the utility’s power system
maintenance program. Distributed power systems typically only
generate interference when there is a problem with the hard-
ware in the system like arcing line splices, defective insula-
tors, poor pole transformer connections, etc. Many of these
problems are detailed in the AC Power Interference Handbook
that is available from the ARRL.3 Stay safe and have fun!

And lastly, here’s a comment from Don, AB2NM: [ read
the question and your answer to Dwight in September QST
(p 50), and I'd like to make a suggestion. Dwight, please contact
Handi-Ham at: Courage Handi-Ham System, Courage Center,
3915 Golden Valley Rd, Minneapolis, MN 55422; tel 1-866-426-
3442 (toll free); hamradio@courage.org; www.handiham.org.
These great folks have been providing resources and wise counsel
to hams and aspiring hams for years. Your loss of hearing is not a
new problem to them—they will be able to assist you. Contact
them before you decide to “give up” ham radio.

Thanks, Don, for bringing attention to the wonderful work
that the folks at Handi-Ham do. It’s a good suggestion and a
worthwhile addition to this month’s column.

3Available from the ARRL Bookstore. Order no. 9055. Telephone toll-
free in the US 888-277-5289, or 860-594-0355, fax 860-594-0303;
www.arrl.org/shop/; pubsales@arrl.org.

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/.
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By Jim Valdes, WA1GPO

The FARApole

A portable HF antenna for 6 through 20 meters that’s ideal for toting.

he Falmouth Amateur Radio Association (FARA) is one

of the largest and most active Amateur Radio groups on

Cape Cod, Massachusetts. The group has a number of
amateurs who enjoy the construction phase of our hobby—
they are affectionately known as “hackers.” Several of FARA’s
projects have been published and are available on the Web.!
FARA’s latest project is a low cost portable HF antenna, the
FARApole—it’s ideal for low power, multiband transceivers,
like the Yaesu FT-817.

There are a number of commercially available HF portable
antennas. Most, however, are relatively costly and they are fre-
quency limited, factors that might discourage “casual” operating.
One of our goals was to have an antenna as versatile as the FT-
817 transceiver itself, and the pictures illustrate the flexibility of
that design.

The antenna is compact; it will easily fit in a suitcase along
with a UHF-style magnet mount for weekend getaways.
Although primarily intended for low power operation, power
levels up to the 100 W level can be tolerated when it is oper-
ated as a dipole or in a mobile configuration, provided the radio
is located a satisfactory distance from the transmitter. This is
necessary for safety and to minimize RF feedback at the

"Notes appear on page 54.
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7/16-14 Threaded Rod (PVC)

to

to
P Antenna

s
Transceiver

A Dril

#36 Drill B

Notes:

PL-259 connectors on both ends.

Use #36 drill for through-hole at end B (see text).

Drill 0.750" deep on-center hole at 30° angle at end A, 0.625"
from end as shown.

Wind threaded rod with 18 gauge solid tinned copper wire in
threads to form coil.

A = Wire terminates at center pin (see text).

B = Wire terminates at connector shell (see text).

Solder Antenna to Reducer
(RS 270-1408 Antenna)

[ PL-259 Connector

0

RG-58 Reducer (UG-175/U)
0.277" Drill (Letter J) x 0.375" Deep

Couple Coil Assembly to Whip
with PL-258 Barrel Connector

>

i 10"
’— Floating Tap Wire ‘

Solder (2) 5 Mueller Alligator Clips (2) 5

Figure 1—Construction details of the FARApole antenna. Note
that the coil connects to the PL-259 center pin on one end, but
to the connector shell at the other end. Construction of a
dipole requires two “B” terminations for one element (see text).
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Figure 2—The completed FARApole antenna, dismantled, but
ready for installation. The wire bundles are counterpoise radials
that will be attached to the transceiver’s ground terminal. Note
the right-angle UHF connector at the rear of the transceiver.
This will ensure that the vertical antenna is, indeed, vertical.

Figure 3—The antenna assembled and mounted on the
transceiver. The counterpoise radials can be seen running to
the left and right of the transceiver.



100 W power level. The operator is cautioned to observe rec-
ommended safe RF exposure limits. [This is always prudent
when operating close to an antenna at moderate power levels.
An excellent ARRL reference text, RF Exposure and You, con-
tains effective safe guidelines for operation at various power
levels with respect to frequency and distance.>—Ed.]

This is a portable antenna design utilizing readily available
components and it is easy to construct—only simple hand tools
are needed for fabrication. The antenna is base loaded with a
telescoping whip and a “wandering” lead to tap a loading coil
for various bands. The overall length is approximately 7 feet.
With all parts on hand, it can be constructed in less than 15
minutes.

Assembly Hints

The construction of the antenna is detailed in Figure 1.
Table 1 is the parts list and the completed antenna (dismantled)
is shown in Figure 2, next to an FT-817 transceiver.

The loading/matching coil is wound with 18 gauge tinned
solid copper wire. Stretch and straighten the wire by pulling it
over the round end of a rake handle or other similar tool to
remove any kinks. Temporarily install the PL-259 connectors
and drill the holes in the /16 inch threaded PVC rod prior to
starting the final assembly. Remove the connector near the 30°
hole—bend one end of the wire into a “J” shape and work it
through the 30° hole and out the end of the rod. Straighten the
wire and reinstall the PL-259 connector.

Install the 4-40 hardware in the through-hole on the other
PL-259 connector—do not tighten at this time. Carefully
wind the wire onto the threaded rod using the threads as a coil
form. Wind the coil as tightly as possible; this will take about
5 minutes.

At the far end of the windings, loop the wire over the 4-40
screw, pull it tight and secure the hardware. Refer to Figure 1
during the assembly. Trim the wire and solder the center pin of
the first PL-259. You’re almost done!

Place the RG-58 reducer in a vise and carefully enlarge the
hole to accommodate the base of the telescoping element.’ Drill
very slowly as the brass fitting tends to seize and grab the drill
bit. Use a 0.277 inch (letter size J) drill bit, as shown (Figure
1). Access to a small lathe is desirable, but is not essential.
Caution—keep your fingers away!

Use a little emery paper to buff the lower end of the whip prior
to assembly. A little rosen flux (don’t use acid flux) will improve
the solderability of the whip. Again, clamp the modified reducer
in a vise, insert the whip (extend the upper sections so as not to
overheat), and sweat-solder the whip with a butane torch. Install
the reducer into the remaining PL-259 and secure the threads with
some Loctite 242 thread-locking compound. A little shrink tub-
ing over the assembly will enhance its appearance.

Lastly, solder the Mueller clips to the ends of the 10 inch
piece of tap wire. This serves as a wandering lead to tap the coil
for selecting the necessary loading in order to bring the antenna
into resonance on various bands. That’s it—you’re done!

Operation

All loaded antennas represent some compromise—in this
case it’s the ease of construction. A center loaded antenna
with an air-core inductor would likely be more efficient, but
much more difficult (and expensive) to build. In effect, this
antenna functions as a base loaded !/4 wavelength vertical. As
such, it requires some form of counterpoise (in this case, radi-
als) to complete the “other half” of the dipole.

Figure 3 (a loaded '/s+ wave vertical with wire radials) and
Figure 4 (a modified '/2 wave dipole) illustrate two examples of the
antenna, ready for use. The system SWR is as sensitive to the coun-

Figure 4—A dipole version of the antenna can be constructed
(see text). The portable mast is made of PVC pipe, joined by a
PVC coupling. The elements are mated using a UHF T connector,
supported by a PVC T section that is cut in half and joined with
electrical tape. One of the elements requires two “B” termina-
tions, as outlined in the text and shown in Figure 1.

A »‘ Ltap B
C{ Iy [ JJ

Band (meters) Ltap from B (inches)
?g ;g Lengths Determined with
15 7'5 1/4 Wavelength Radials as Counterpoise
12 85
10 9.0
6 55 (short coil with tap)

Figure 5—The approximate tap positions for the loading coil.
For 6 meter operation, the coil is shorted with the tap wire and
the overall antenna length (including the tap wire) is adjusted to
55 inches.

10 Foot Length 1" PVC Pipe Cut in Half (2 - 5 Foot Sections)

Pipe Coupling and T Fitting Cut in Half

% File 1 Inch Notch for Cable Exit

Assemble as Shown in Figure 4

Figure 6—Details of the portable mast fabrication. The mast
consists of two 5 foot PVC sections, joined with a coupling. A
PVCT, cut in half, is used to support (with the help of electrical
tape) the dipole version of the antenna. A notch filed in the T
serves as an exit hole for the cable.

terpoise as it is to the loading coil tap. Quarter wavelength radials
using color-coded 22 gauge jacketed wire are a simple and cost
effective solution to the counterpoise problem. In any case, the ex-
act position of the coil tap must be determined experimentally, as it
depends on the counterpoise placement (the position of the radials)
or the use of a second element to form a dipole. Radials that are
suspended on a deck or table will not have the same coil tap posi-
tion as those that are placed directly on the ground.

Tune-up is simple. Place the FT-817 (or any other trans-
ceiver) in a low power mode and set the meter to the SWR
position (or use an in-line SWR indicator). In FM or CW (you
will need a steady carrier) alternately adjust the tap and key
the transmitter until you obtain an acceptable SWR. Do not
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Table 1
Parts List for the FARApole Antenna

Cl=Craftech Industries, www.craftechind.com; RS=RadioShack,
www.radioshack.com; M=Mouser Electronics, www.mouser.com.

Part Number
D200-21-27 Cl

Details

10 inch
(PVC threaded rod)

Standard hardware item

Description Quantity Source

7/16-14 PVC rod 1

4-40 pan head x %/s
4-40 flat washer
4-40 nylock nut
18 gauge bus wire

Standard hardware item
Standard hardware item

15 feet
(tinned solid copper)

UHF coaxial connector

—_. a4 A

602-296-100 M

PL-259 connector 8 523-83-1SP M

PL-258 coupler 1 523-83-1J M

UG-175/U adapter 1 523-83-175 M

PL-259
Telescoping antenna 1 270-1408 RS 72 inch
Shrink sleeve 1 /2 x 2 inch
Mueller-type clips 2 13AC511 M Large jaw type

Miscellaneous wire

touch the antenna or wire lead assembly when transmitting.
Figure 5 shows suggested tap positions. Short the coil with the
clip assembly and adjust the overall length to approximately
55 inches for 6 meter operation.

There are two types of coil terminations, see Figure 1—A
and B. In the dipole configuration (Figure 4) the second ele-
ment is constructed with two “B” terminations (one at each
end of the loading coil). Both elements of the dipole are joined
with a UHF-type T connector.

You can mix and match— use the type B-B coil in series with
the A-B coil for expanded (lower) frequency coverage. Use care,
as the “B” terminations are RF “hot” on the connector shell and
a longer coil assembly will place more strain on the coaxial con-
nector. The “A” termination always connects to the radio or co-
axial cable—as, here, the coil goes to the PL-259 center pin.

A Portable Mast

When the antenna is used in a dipole configuration a por-
table mast is handy; this can be seen in Figure 4. The mast is
constructed from 1 inch PVC pipe and fittings; Figure 6 de-
tails the mast assembly. The T fitting is cut in half. A pipe
coupling is attached to one of the mast pieces and the modi-
fied T to the other. Use a UHF-type coaxial T for the center of
the dipole element, as outlined earlier, and electrical tape to
hold it in position on the mast. You may wish to file a notch in
the pipe T fitting for the cable to exit.

A Few Comments

In fussing with various types of portable antennas, I’ve no-
ticed, on occasion, some RF feedback (RF output indicated on
the meter when I wasn’t talking). Winding the coax (I use 30
feet of RG-174/U cable) into a 5 or 6 turn, 4 inch diameter
loop as a common mode choke at the radio’s antenna connec-
tor was helpful. Small clip-on RF chokes also worked. I found
Yaesu’s tone-encoded microphone (MH-36) to be much more
susceptible to RF feedback than the standard microphone
(MH-31) supplied with the transceiver.

The orientation of the Yaesu FT-817 rear panel coax con-
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UHF coaxial female-
female coupler

RG-58 reducer for

10 inch wandering tap
lead and radials

Figure 7—The FARApole used as a
stationary mobile antenna with a magnet
mount.

nector would not permit the antenna to be in a true vertical
position when mounting the antenna to a right angle (UG-646/
U) connector on the back of the radio. This was due to the
index locking tabs on the mating connectors. I solved this prob-
lem by grinding the tabs off on the 90° connector with a Dremel
tool.* The antenna looks better when it is truly vertical.

Fixed mobile operation (not in motion) with a magnet mount
(Figure 7) was satisfactory on the higher frequency bands, but
it required a “ground clip” to the car body on the 20 meter
band for an effective counterpoise.

The antenna has only seen limited use outdoors, as it was
winter on Cape Cod when it was completed. A number of suc-
cessful coast-to-coast contacts were made and several contacts
were made on 20 meters throughout the US and South America.
It’s lots of fun to use—even if it is cold outside!

The Falmouth Amateur Radio Association’s Web site
(www.falara.org) maintains some FAQ files on our TekTalk
forum pages. Please check the Web site for any recent devel-
opments or modifications to the FARApole antenna. Thanks
to our Webmaster, K1BI, for his support.

Notes

'FARA projects can be seen at the FARA Web site: www.falara.org.

2Available from the ARRL Bookstore. Order no. 6621. Telephone toll-
free in the US 888-277-5289, or 860-594-0355, fax 860-594-0303;
www.arrl.org/shop/; pubsales@arrl.org.

3Be careful when clamping the reducer in a vise. Do not clamp the
threads. Too much pressure will distort the cylinder and it will then
be difficult to thread into the PL-259 connector.—Ed.

‘A 90° UHF male-female connector with a smooth interior shoulder
with no locking tabs at the male end is available commercially,
although it may be difficult to find.—Ed.

Photos by the author

Licensed since 1962, Jim Valdes, WAIGPO, holds an Amateur
Extra class license. He is active on all of the amateur bands from
160 meters through 70 cm. Jim has a BS degree in electrical engi-
neering and has worked for the Woods Hole Oceanographic Insti-
tution for almost 30 years. You can contact him at 63 Alderberry Ln,
East Falmouth, MA 02536 or at walgpo@arrl.net.



SHORT TAKES

Spi-Ro AS-2 All-Band Antenna

The Spi-Ro Manufacturing AS-2 All-Band antenna touts
its ability to provide 160-10 meter operation with a wire di-
pole that is only 70 feet in length. Considering the fact that a
half-wavelength dipole for 160 meters is about 260 feet long,
that is quite a claim.

How does the AS-2 do it? Through the use of sizable coils,
or “shorteners” as Spi-Ro calls them, in each leg of the dipole.
The coils are encased in durable PVC and they electrically
shorten the overall length of the antenna. Of course, the laws
of physics demand that there is no such thing as a free lunch,
so the AS-2 is clearly a compromise design for 80 and 160
meters where it is shorter than a half wavelength for those
bands. Even so, when you don’t have room for monstrous
antennas that include the low bands, a shortened all-band
antenna like the AS-2 begins to look attractive.

Installation

The AS-2 arrives completely assembled, right down to the
100 feet of 450 Q ladder line attached to the center insulator.
I began the installation by removing the twist ties that se-
cured the wire loops and unwinding both legs of the antenna
in my backyard, being careful not to kink the wires. With
Dacron lines attached to both end insulators, I hauled the
AS-2 skyward, stretching it between two trees. Spi-Ro rec-
ommends installing the antenna as high as possible. My

A partial view of the installed Spi-Ro AS-2 with the center
insulator and 450-Q feed line visible. (Wire antennas are
notoriously difficult to photograph!)

AS-2 hovered at 30 feet. Total installation time was about
30 minutes.

Operation

Because the AS-2 is fed with ladder line, you need to use a
balanced antenna tuner for all-band operation. For my tests I
tried a small MFJ tuner.

I did indeed get the AS-2 tuned to a flat match on each
band. The difficulty varied, however, depending on the band.
For instance, I tuned the AS-2 for use on 160 meters easily,
but on 80 meters the tuning
was touchy. Your results may
be different depending on the
height of the AS-2, its prox-
imity to other objects and the
length of the 450 Q feed line
(I used 50 feet).

If you can’t bring the
450 Q line all the way to
your station, one possible so-
lution is to use a balun. I
decided to try this option as
well, just for grins. I picked
a 1:1 balun and installed it temporarily outside the window in
the room where my station is located. From there, I ran a short
length (10 feet) of coax to the antenna tuner. Once again, |
was able to achieve a flat 1:1 match on all bands.

It is important to bear in mind that a high SWR condition
can exist between the tuner and antenna. When you’re work-
ing with a balanced feed line such as the 450 €2 ladder line, a
high SWR isn’t too worrisome thanks to the balanced line’s
extremely low loss characteristics. Coax, on the other hand, is
unbalanced and can be very lossy when the SWR starts climb-
ing. That’s the reason for keeping the coax between the balun
and the tuner as short as possible. Less coax equals less loss
when the SWR is high.

Even with its limited length, I was pleasantly surprised with
the AS-2’s performance on 160 and 80 meters. At the height
of summer, when this review was written, I used the AS-2 for
CW contacts out to about 1000 miles.

It came as no surprise to see that performance improved on
40 meters and up. I received consistently good reports and
worked a fair amount of DX, particularly on 20 and 17 meters.

As we wallow at the bottom of the solar cycle for the next
few years, the lower HF bands will be especially inviting.
You’re not likely to earn an 80 or 160 meter DXCC with the
AS-2, but you will at least be get on these bands and taste
some of the excitement. On the higher HF bands, the AS-2
performed just as well as any dipole, which means plenty of
contacts. With the quality construction of the AS-2, it should
still be around when we reach the next solar maximum and all
the bands really start popping again.

Manufacturer: Spi-Ro Manufacturing, PO Box 189,
Jonesborough, TN 37659; tel 800-728-7594 (orders only);
www.spiromfg.com/index.htm; $64.95.

[ -y

One of the AS-2 “shorteners.”

Steve Ford, WB8IMY €@ QST Editor € sford@arrl.org
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By Steve Ford, WBSIMY

The Ubiquitous PL-259

As Georg Ohm might have said, resistance is futile. It's time to come to
grips with these common RF connectors.

coaxial cable. I've been doing it for more than 30 years,
and I’ve become reasonably proficient, but I still don’t
enjoy it.

Regardless of my feelings, RF connectors are here to stay.
There are many different types of RF connectors for coaxial
cable, but the three most common for amateur use are the UHF,
Type N and BNC families. The type of connector used for a
specific job depends on the size of the cable, the frequency of
operation and the power levels involved. The so-called UHF
connector is found on most HF and some VHF equipment. In
fact, it is the only connector many hams will ever see on co-
axial cable. PL-259 is another name for the UHF male connec-
tor, and the female is also known as the SO-239.

Don’t let the term “UHF” deceive you. These connectors
are rated for full legal amateur power at HF, but they are poor
choices for UHF work because they do not present a constant
impedance. PL-259 connectors are designed to fit RG-8 and
RG-11 size cable (0.405-inch outside diameter), and adapters
are available for use with smaller RG-58, RG-59 and RG-8X
size cable.

Soldering the PL-259

There are PL-259 crimp connectors available, but the pur-
ists and masochists among us prefer to punish ourselves by
soldering these infernal connectors. Proper preparation of the

Itis confession time: I hate soldering RF connectors onto

cable end is the key to success.

With first-aid supplies handy, follow these simple, but mad-
dening, steps:

® Measure back about %4 inch from the cable end and slightly
score the outer jacket around its circumference (see Figure 1A).
With a sharp knife, cut through the outer jacket, through the braid,
and through the dielectric, right down to the center conductor. Be
careful not to score the center conductor, or your fingers. Cutting
through all outer layers at once keeps the braid from separating.

® Pull the severed outer jacket, braid and dielectric off the
end of the cable as one piece. Inspect the area around the cut,
looking for any strands of braid (or flesh) hanging loose and
snip them off. There won’t be any if your knife was sharp
enough (Figure 1B).

® Next, score the outer jacket about */16 inch back from the
first cut (Figure 1C). Cut through the jacket lightly; do not score
the braid. This step takes practice. If you score the braid, curse
loudly and start again. Remove the outer jacket.

® Tin the exposed braid and center conductor, but apply the
solder sparingly and avoid melting the dielectric that separates
the braid from the center conductor. If you’re working with
smaller coax, slip the adapter on first, fold the braid back over
the adaptor as far as the threaded portion (cutting off any ex-
cess), then tin the braid.

[continued on page 87]
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Figure 1—Attaching a PL-259 connector to RG-8 and RG-11 size cable (0.405-inch outside diameter).
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HANDS-ON RADIO

Experiment #23: Open House in the NJAX Lab

What better way to celebrate the holiday season than with
an open house for friends? In the case of Hands-On Radio, it
will be “open lab.” I'm delighted to wrap up the second year
of the column by inviting you to take a look behind the word
processor to see where the experiments come from.

The Lab

You may think I must have a big, industrial-sized facility
with the latest in technical gadgetry and instrumentation. Not
so! While my little shop is fairly well equipped, what makes
it play is having the right tools and parts conveniently located.
Figure 1 shows that my workbench is “co-located” with my
ham shack and office. Having everything within arm’s length
or a step away has turned out to be a real boon after having
had them in separate rooms before.

Even if you have a very small shack, it’s a great idea to
have a bit of room to do troubleshooting on the spot. You need
to have access to antennas and power supplies to really check
out the radio equipment. A piece of plywood, fiberboard, or
even cardboard, will protect a desktop while you work on the
electronics.

Figure 2 shows the equipment layout on the workbench.
The bench surface is plywood, which tolerates the various
mechanical insults I throw at it. When the plywood gets too
grungy, I turn it over or get a new piece. For sensitive elec-
tronics work, I unroll a static dissipating mat that stays clean
between uses. Heavy-duty tasks get done in the garage where
I can really make a mess!

Lighting is very important to being able to work with small
parts and dig into equipment. All of the lights are movable—
there are two clamp fixtures that can slide horizontally, and
one swing-arm lamp that can move in close. I also have some
small photoflood bulbs that I can use for photography or when
lots of light is needed. A pocket flashlight and a mini-goose-
neck lamp illuminate those tight spots. A head-mounted mag-

Figure 1—The workbench is surrounded by parts and tools and
the shack just a few feet away. Having what | need close by is a
big help!

nifier comes in handier with each passing year.

The flooring is linoleum, not carpet. If possible, the floor
in your lab should be a smooth surface. Carpeting in a lab
environment traps dirt, shavings, metal bits, small parts and
solder blobs melt it. If you’re stuck with carpet, pick up some
of the office rug protectors for rolling chairs and trim them to
fit around your workbench. You won’t regret it!

The room I use for all three jobs—shack, bench, and of-
fice—is just 10x16 feet, so I have to make the most of avail-
able space with drawers, shelves and carts. Tools are kept in a
rolling set of drawers or in a toolbox. Even the radio equip-
ment is on movable carts or cabinets so that I can easily work
in back of the gear.

You can never have too many cables—dc, ac line cords,
RF, data—they’re all used in today’s ham shack. Keeping them
straight is another thing. You can see two cable racks in Fig-
ure 1, at the left. I also installed a piece of pegboard with long
hooks to hold coils of coax and data cables. Avoid throwing
your cables in a box. You’ll waste a lot of time untangling
them and you’ll never find the one you want.

My Friends, the Test Instruments

Surveying the workbench shown in Figure 2, you’ll see the
equipment that I use most often. There are two power sup-
plies; one is a dual 0-20 V dc lab supply and the other a
high-current supply designed for powering radios. A Variac is
to the left of the supplies—good for testing line-powered equip-
ment.

The function generator and voltmeter are used for almost every
experiment and building job. Don’t scrimp on a voltmeter. A flex-
ible function generator can substitute for several single-purpose
generators and many can be found on the surplus market.

Other favorite instruments include the reliable Bird wattme-
ter and an assortment of common “slugs” or sensing elements
and dummy loads. An MFJ Antenna Analyzer is never far from

Figure 2—On the bench, you can see the instruments that | use
most frequently. Parts bins hold bulk parts and small junk
boxes. The oscilloscope is on a rolling cart.

H. Ward Silver, NOAX 4 22916 107th Ave SW, Vashon, WA 98070 0 nOax@arrl.org
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Figure 3—Keeping tools and parts in a toolbox means they’re
always in the same place and ready to go when you are.

Figure 4—These handy homemade gadgets make working on

cables and surface-mount parts a lot easier. Wooden materials
won’t melt or gouge. And, if charred or damaged, they’re easy
to replace.

my bench, either. I picked up a small gel-cell battery to run the
analyzer; it’s paid for itself several times over.

While I’ve certainly used a lot of oscilloscopes, I'm happy
with my 15-year-old Hitachi 4-channel model. With a band-
width of 100 MHz, it handles everything I'd use a ’scope for in
ham radio. Above that frequency, a spectrum analyzer is more
likely to do the job. There are lots of scopes like it available as
surplus. The Hands-On Radio Web site (www.arrl.org/tis/info/
HTML/Hands-On-Radio/) has numerous links to sources of
test equipment. I found the ’scope cart at a hamfest for $15
where it did double duty as a shopping cart for the day!

The Trusty Toolboxes

My faithful, go-everywhere, hold-everything, toolboxes are
shown in Figure 3. I splurged on the pallet case from Jensen
(www.jensentools. com) years ago and I’ve never regretted it.
The case is big enough to hold a spare voltmeter, soldering
gear, spare parts and cables.

The tackle box has turned out to be a great way to store
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coax connectors and adapters. It contains everything I need to
build or repair cables. All of my adapters are kept sorted and
handy. Tackle boxes are inexpensive and great for all sorts of
similar uses.

Along with tools and instruments, I find myself keeping a
rather large collection of electronic parts and hardware. You
can keep them in individual drawers or in cardboard parts bins.
I like both, and I keep a few junk boxes going for parts and
components, as well.

Buying parts one or two at a time is the most expensive
way, so I try to buy extra. Hamfests are a great source of spare
parts, too. Sometimes, entire parts cabinets are sold with parts
inside. You can keep your lab well stocked by keeping a list of
needed stuff in a notebook. When you see a sale or bargain,
you’ll know exactly what you need.

Gadgets

No shack and lab tour is complete without mentioning a spe-
cial gadget or two. Figure 4 shows some of my all-time favor-
ites—gadgets that I have used year-in and year-out. Just clothes-
pins and wood? Yes! The three pin-and-block gadgets on the left
make working with cables and connectors a lot easier. They hold
wires and metal securely without biting into hot plastic. The
clothespin jaws are rounded for a firm grip and spring-loaded for
easy adjustment. All it takes is wood screws and/or glue to make
a set of these.

The odd-looking apparatus in the front is the latest incar-
nation of my surface-mount “third hand.” The printed-circuit
board is placed on the cardboard and maneuvered under the
point of the dowel (which swivels and can be raised or low-
ered). The tiny SMT parts are held on the board by the point
of the dowel for me to solder. When the cardboard or dowel
wear out, | replace them. I encourage you to make a set for
yourself and improvise!

Organization and Cost

The best part about my lab (to me) is that I can put my
hands on any tool, part, or instrument in seconds. The biggest
barrier to accomplishment is the wasting of time or having
your train of thought derailed as you go on a “tool hunt” or
root around for parts. Keep your workbench reasonably orga-
nized and free of junk (well, mostly free) and you will reap
benefits in fun and efficiency. There’s nothing like getting an
idea and being able to sit right down and build it!

You may be totaling costs in your head and thinking: “I can’t
afford to buy all of that!” Remember, this is my collection of
more than 35 years of electronic-ing. My workbench is a work-
in-progress—I am continually trading or upgrading. I always
buy the highest quality materials I can afford, especially avoid-
ing cheap tools. Start with the basics (www.arrl.org/tis/info/
homebrew.html) and keep going. The holiday season is the time
for big tool sales, as well (hint, hint)!

Thanks for taking part in my open house. I hope it will
encourage you to build and repair your own circuits and equip-
ment. [ started a long time ago with modest capabilities and
improved, step-by-step, with the help of friends and uncounted
articles in QST and other magazines and books. Good luck!

Shopping List

e Wooden, spring-loaded clothespins

e Scraps of 2x4 wood, thick cardboard and /s inch dowel
e Glue, wood screws and machine screws/nuts/washers

Next Month

How do you know if a transistor or an IC needs a heat sink
before it fails? How do you choose one properly? We’ll take a look
at basic thermal analysis in the next installment of Hands-On
Radio and meet an old friend, Ohm’s Law, in disguise!



HINTS & KINKS

THE “TENNA-TUNE”: A SIMPLE CONTROL/SWR
INDICATOR FOR SCREWDRIVER ANTENNAS

¢ Antennas based on Don Johnson’s (W6AAQ) “screwdriver”
design have become extremely popular because of their per-
formance and remote-tuning abilities. Miniature versions of
these antennas have recently become available from numer-
ous sources.

These miniature antennas interest me because I like to op-
erate mostly “mobile-at-rest.” Therefore, [ want a small antenna
package that I can easily remove and install on my car.

After considering several of the different antennas currently
available, I settled on the Little Tarheel “screwdriver” antenna
(www.tarheelantennas.com).

I like to pair my Little Tarheel with the MFJ-1954 10 foot
telescoping whip (www.mfjenterprises.com/products.
php?prodid=MFJ-1954). This combination makes a very ef-
fective mobile-at-rest/portable package, with operation down
to 60 meters (and even 80 meters if you don’t mind changing
the base-matching coil for that band).

Transmit

> Tune/ ANT
? swr
50 O
RS274-224
IC706 INTFC § 50 Q 0.01 uF
Pin 1: Key o—A——— 1N4454 .01 yF
Y 10kQ 1c706 | > | toka 007 W
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Figure 1—The Tenna-Tune schematic.
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Figure 2—The Tenna-Tune wiring diagram drawn as if the box
were folded flat.

Rather than purchase a commercial tuning device, I decided
to build a simple, effective and inexpensive tuning indicator
to help me tune the antenna remotely.

I normally operate mobile with either an SGC-2020 or an
IC-706MKIIG, so my circuit is built to key my IC-706 MKIIG
in its 10-W tune mode.

The Tenna-Tune

The circuit is shown in Figures 1 and 2. The parts list is in
Table 1. The circuit is simply a resistive 50 Q bridge coupled
with an IC-706MKIIG “tune” interface.

The bridge is the same circuit I used in an absorptive SWR
indicator for the MFJ-902.!

The advantages of the resistive bridge are that it is simple,
and it protects your radio during high-SWR conditions. (The
worst-case SWR presented to the radio should be only 2:1.)
The disadvantages are that two of three resistors must dissi-
pate up to 100% of the tune-up power, and it can be difficult
to find the suitable resistors.

This circuit is based on three Caddock 50-Q 15-W power
resistors in TO-126 packages (Mouser #684-MP915-50 at
$2.78 each). These are excellent, noninductive power resis-
tors. (If you want more power dissipation, a 30 W, TO-220
version is available—Mouser #684-MP930-50 at $3.58 each.)
The 15 W resistors are fine for short periods of up to 25 W, if
they have appropriate heat sinks.

The Interface

The IC-706 tune interface is very simple. A 10 kQ resistor
“fools” the radio into “thinking” that a tuner is connected, so
the radio is keyed in the 10-W CW mode whenever pin 1 of
the antenna-tuner interface) is grounded by the SPST toggle
switch. I mounted the 10 k€ resistor directly on the 4-pin plug,
so only two wires need connect run to the Tenna-Tune.

The most difficult assembly task is cutting a rectangular
hole for the DPDT slide switch. You may want to use a toggle
switch (round-hole mount) to make things easier—I prefer

P. Salas, AD5X, “An SWR Indicator for the MFJ-902 Antenna Tuner,”
QST, Oct 2004, pp 58-60.

Table 1
Tenna-Tune Parts

Qty Description (Source)

50 Q 15 W resistor (Mouser 684-MP915-50)
DPDT slide switch (Mouser 611-S602031SS03Q)
SPST toggle switch (Mouser 1055-TA1120)
Mini-box, 2.25x1.5x1.38 inches (Mouser 537-M00-P)
0.01 pF, 500 V capacitor (Mouser 75-5HKSS10)
10 kQ resistor (RadioShack 271-1335)

6000 mcd red LED (All Electronics LED-94)
Terminal strip (RadioShack #274-688)*
Heat-sink grease (RadioShack #276-1372)

#2 screws (RadioShack #64-3010)

#2 nuts (RadioShack 64-3017)

4-pin Molex plug (RadioShack 274-224)

S0-239 connectors (All Electronics SO-239)
2-piece LED clip (All Electronics HLED-4)*

*Optional—see text.

AN = W = A NN = W

Bob Schetgen, KU7G @ Senior Assistant Technical Editor 4 h&k@arrl.org
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Figure 5—The Tenna Tune back panel.

the look of the slide switch.

I built everything into the tiny aluminum box in the parts
list (see Figure 3). If yours is painted, scrape the paint away
where the connectors and power resistors touch the box. (Use
heat-sink grease under the power resistors.)

I chose a 6000 mcd ultra-bright red LED. This LED re-
quires minimal current to give a good SWR indication. It’s at
the upper-right corner (see Figure 4). The LED clip in the parts
list requires a '/4 inch hole. You could drill a 3/is-inch-diam-
eter hole and hold the LED in place with some hot glue if you
prefer. The two SO-239 connectors just fit on the back panel
as you can see in Figure 5.

The wiring diagram is shown in Figure 2. This figure is
drawn as if the aluminum box were laid out flat. Wiring should
be as direct as possible, but it is not shown that way for clar-
ity. While I did use a terminal strip to mount some of the parts
(see the parts list), this is probably not necessary. There are
enough stiff leads on the 50 Q resistors, SO-239s and the slide
switch to support the few parts required. I also nibbled a little
aluminum from the corner of the aluminum box cover so that
the IC-706 interface cable can easily exit the box. Figure 3
gives you an idea of what my final wired unit looks like. All
labeling “black on clear” tape from a Casio label maker. I also
used stick-on rubber feet on the bottom of the unit. Figure 6
shows the Tenna-Tune mounted with my SG-2020 in the car.

Operation
I start with the antenna in its minimum-length position,
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Figure 6—The Tenna Tune installed with the author’s SGC-2020.

which resonates with the fully extended 10 foot MFJ whip
just above the 17 meter band. I always return the antenna to
this minimum length position when I’m through operating so
the antenna takes up as little room as possible in my trunk
when I remove it from the quick-disconnect mount.

To tune the antenna, I push the slide-switch on the Tenna-
Tune to TUNE, flip the IC-706 toggle switch to TUNE (when
using the IC-706MKIIG), and then run the antenna motor up
until the SWR LED dims noticeably or, preferably, goes out. I
then turn off the IC-706 TUNE toggle switch, flip the slide switch
to XMT, and I’m ready to go. This entire process is very easy,
and takes very little time. I’ve had no problem with warming of
the Tenna-Tune case during the time it takes me to tune the
antenna. Obviously, the Tenna-Tune will work with all screw-
driver antennas and other brands of radios. Just limit your tune-
up power to no more than about 25 W. A good SWR indication
occurs with 2-5 W of power.

This simple unit permits rapid tuning of screwdriver
antennas. For IC-706 owners, it also sets the radio to the 10 W
tune mode. While this unit does not provide automatic opera-
tion, it is easy to use and inexpensive, and it protects the radio
during the tuning procedure.

If you have a screwdriver antenna and don’t yet have one
of those automatic tuning interfaces, give the Tenna-Tune a
try!—Phil Salas, AD5X, 1517 Creekside Dr, Richardson, TX
75081-2913; adS5x@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, orviae-mailto 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.



Emtron DX-1d HF Linear Amplifier

The Emtron DX-1d isa 1 kW PEP MF/
HF linear amplifier. It uses a grid-driven
GU74B (equivalent to a 4CX800A)
ceramic-metal tetrode. The amplifier is
forced-air cooled and rated to 800 W con-
tinuous power output for an unlimited
time. In addition to the amplifier and
power supply, the compact enclosure pro-
vides an abundance of protective circuitry
designed to make the tube and other com-
ponents last a long time. A vacuum relay
based full-break-in switching board is
available as an option for CW operators.

I first became aware of the Emtron lin-
ear amplifier line when a member asked
if we were ever going to review one. It
was a new name to me, but an Internet
search brought some information. Then
I met Rudi at Dayton at a booth with his
amplifiers. They sure looked nice, espe-
cially with the covers off!

I was impressed by the looks of his
wares, especially the smallest, the one we
chose to review. Emtron has two models
FCC certificated for US use, the DX-1
and DX-2 series. The other amplifiers are
higher powered than can be used here.
The DX-1d is a refinement of his earlier
DX-1 to include LED metering rather
than analog meters. Some particular fea-
tures that I found appealing, in addition
to the solid looking construction, were a
nine-position band switch and 6:1 vernier
driven capacitors for the tune and load
controls, a feature I am especially fond
of. There may be other amplifiers with a
dedicated band switch position and final
coil tap for every one of the nine HF and
MEF bands, but I’'m not aware of any.

Another feature that I appreciated was
an optional QSK module using a vacuum
relay and including a sequencer to avoid
hot switching the output. I also found that
I could easily lift this amp, an important
consideration since my shack is down the
basement stairs. A related design feature
is high enough feet on the amplifier bot-
tom to allow putting the amplifier down
without pinching fingers.

Hooking it Up

This amplifier goes together in a
straightforward way. SO-239 sockets are
provided for both input and output RF
connections. An ALC connection is pro-
vided via an RCA type phono jack, in

#Emtron DX-1d
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case your radio supports a negative-
going ALC connection. This is not neces-
sary for amplifier operation. There is also
a PTT connection on another RCA phono
jack. This is used for TR switching in
voice and semi-break-in modes, and also
for full-break-in keying, if you have the
QSK option.

This amplifier is designed for a world-
wide market and thus can be configured
to run from 100, 110, 120, 200, 220, 230
or 240 V ac mains! Needless to say the
115/230 V jumpers we may be used to
seeing can’t deal with this menu. The
transformer taps are soldered and in very
tight quarters. The solution—be sure to
tell Rudi what voltage you want when you
order the amplifier. I always go for 230/
240 V to minimize drop in my power
feed, but 20 A at 120 V is workable if
you have the right wiring and outlet to
support it. The amplifier does not come
with a line plug, so it’s a trip to the cor-
ner hardware store to get a plug to fit your
style of outlet.

So How’s it Play?

The DX-1d does everything just about
the way you’d want it to. The manual has
a tuning chart (hand annotated by serial

Bottom Line

A new 1 kW HF amplifier from
Austrailia delivers the goods in a
compact, well designed package.

S

H.F. LINEAR POWER AMPLIFIER

BAND

20

number), providing a starting point for
each band. With the vernier dials, it’s easy
to set to the indicated spot and then fine
tune while looking at the multiple indi-
cators. In many applications, I prefer the
old-style analog meters, but with a re-
quirement to watch output power, plate
current and screen current at the same
time, the Emtron data display is really
easier to use. All indicators can be ob-
served at once and tune-up is a snap, if
you follow the manual directions, adjust-
ing the load control for maximum output
and keeping the screen current into the
positive range (red). For some reason
green indicates negative screen current,
even though you want it positive; no mat-
ter, it’s easy to spot.

This amplifier, with its hefty tube, has
both plenty of plate dissipation and power
gain. It only takes about 50 W of drive to
bring it to the kW output level, so it would
be really handy for those who like to op-
erate lower power radios such as the
Scout, Argonaut or SG-2020. An exciter
with 25 W output should effortlessly get
to 500 W. QRP is great, but as the sun-
spots wind down, it may be either get
more power or move closer!

I operated this radio using SSB and
CW and found that it performed as ad-
vertised on all bands and modes I tried.
In addition to RF output, it does have
audio output—from the fan. It’s not as
noisy as my usual amp, but it can be
heard. I found it a softer sound than I'm
used to, just airflow, not bearings or
rattles. The fan is a two speed device,

Joel R. Hallas, W1ZR € Assistant Technical Editor 4 wizr@arrl.org
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Table 1

Emtron DX-1d, serial number 10441

Manufacturer’s Specifications

Frequency range (US units): All amateur

frequencies, 1.8 to 30 MHz, except 5 MHz.
Power output: 1000 W PEP or 750 W carrier.*

Driving power required: 40-60 W nominal.
Input SWR: less than 1.4:1
Output matching: up to 2.6:1 SWR.

Spurious signal and harmonic suppression: 50 dB

below rated output or greater.
Intermodulation distortion (IMD): —35 dB.

Primary power requirements: 230 V ac, 10 A

or 120 V ac, 20 A.

Measured in ARRL Lab

As specified.

As specified for SSB and CW.
As specified.

As specified.

Not tested.

45 dB, worst case.
Meets FCC requirements.

—37 dB. See Figure 2.

Size (HWD): 8x15x15 inches; weight, 44 pounds.

*Note that operation on 30 meters in the US is limited to 200 W PEP output.

switched based on temperature. I never
heard it speed up, nor did I feel much heat
from the output, but perhaps after a 12
hour RTTY transmission it would need
to crank up a notch. The fan outlet is on
top of the amplifier, so higher placement
may make it seem even quieter. I didn’t
find it troublesome even while using the
speaker in either mode, but some may
find it an irritation. It was also not no-
ticeable to far end stations on SSB.

Now for a Fast Break

As noted, I opted for the DX-1d with
the (installed) QSK module. This is a dual
relay system to provide a delay so that
the vacuum relay won’t have to hot-
switch the full output—a great idea in
my view. When the PTT line is keyed the
output/antenna vacuum relay switches
first, then 2.5 ms later the drive is ap-

0
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Figure 2—Worst-case spectral display

of the Emtron DX-1d during two-tone
intermodulation distortion (IMD) testing.
The worst-case third order product is
approximately 37 dB below PEP output,
and the worst-case fifth order product is
down approximately 46 dB. The transmit-
ter is being operated at 900 W PEP output
at 14.02 MHz.

plied to the amplifier. On key-up, when
the PTT line is opened, the drive is re-
moved and 5 ms later the output relay
switches back. This process will not al-
low the RF vacuum relay to switch while
full output power is applied.

In my station, I used my external
solid-state keyer to key both the trans-
ceiver and the linear simultaneously in
parallel.! According to the QST Product
Review photo of the keying waveform
for my transceiver, it takes 10 ms from
key down to output and 15 ms from key
up to no output. Depending on the delay
within the QSK module, that means I
will either be switching the vacuum
relay at the beginning, or more likely the
end of the code element while there is
50 W on the relay. It didn’t seem to cause
any problems, nor was it observable in
either a second receiver or by any dis-
tant stations.

I believe most folk operate that way,
or with even less consideration for TR
timing while operating QSK. My usual
transceiver and linear combination are
from the same manufacturer and they
provided a loop such that the amplifier
is keyed first and it both keys and unkeys
the transceiver corresponding to the
linear’s switching time, neatly sidestep-
ping this issue. If this linear were my
own, I think I would look into an exter-
nal synchronizer to be sure that I didn’t
do keying anywhere while RF was
present. One possible mechanism for
this function is the Microprocessor Con-
trolled Sequencer from JWM Engineer-
ing described in a Sep 2004 QST New
Product Announcement (p 53). It is

"Make sure the two keying line voltages are
compatible before you try this. The DX-1d
QSK module specifies the keying of +35 V at
120 mA (my measurement was 38 mA).

Figure 1—Inside view of the Emtron DX-1d RF section. The

quality of construction is evident.
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specified to provide programmable de-
lays from 4 to 128 ms on each of four
outputs (keying up to +35 V at 0.6 A). I
haven’t tried this yet and would be in-
terested to hear if anyone finds it as use-
ful as it looks.

One little frustration I had with this
setup is that my transceiver doesn’t close
the KEY line when the TUNE button or
PTT line is closed. This means that I need
to have the cable from the amplifier PTT
connector hooked to transceiver RELAY
jack for operation on SSB, semi-break-
in CW or tune, but have to move it to the
keyer output for full-break-in CW. I be-
lieve that this is more of an issue with
my transceiver manufacturer than with
this amplifier, but you may want to look
at your interconnection requirements if
you are selecting an amplifier. This could
be fixed with an extra switch in my “syn-
chronizer box.” Whether or not this is
needed will depend on your transceiver’s
control circuitry.

Protection Features

This amplifier has been designed to be
as bulletproof as possible. It’s easy, es-
pecially late at night, or after the first 18
hours of a contest, to make a mistake.
With a high-power amplifier, mistakes
can be expensive. Modular construction
allows any needed repairs to be com-
pleted in a straightforward manner. This
amplifier is designed for those of us who
don’t always get it right!

You will notice the protection features
as you first turn it on and, for a moment,
wonder why nothing is happening. The
soft start circuit is at work bringing power
up gradually to avoid initial charging
surges. It takes 3 to 5 seconds for the
lights to act like something is happening.
The other protection features come into
play only when needed and include:

® The temperature of the amplifier tube
is monitored; if it exceeds specification,

the amplifier is switched off line (all
failure modes switch to direct trans-
ceiver operation so you’re still on the
air), the READY light is extinguished
and the FAULT LED is illuminated.

® The amplifier plate current is moni-
tored and if a safe value is exceeded,
the power-up timer is activated leav-
ing the amplifier off-line for about two
minutes.

® The amplifier screen current is limited
to avoid tube damage. Even if plate
voltage is lost, a condition that usually
results in very high screen current, the
limiting is said to protect the tube from
meltdown for an extended period.

® The amplifier will switch to bypass if
the SWR exceeds 2.6:1.

® The amplifier is set to flip to bypass if
driven beyond the point at which dis-
tortion would occur. It stays that way
for 2 seconds and then will check
again, continuing to drop out until the
condition is remedied.

Another automated function is pro-
vided, not exactly a safety feature, but a
good idea in my view. Circuitry is pro-
vided to detect RF at the amplifier input.
If there is less than 0.5 W of RF at the
amplifier input, it changes the tube bias
to cut off plate current. This should re-
duce average dissipation and heat load.
It operates quickly enough to switch be-
tween syllables.

Documentation

The amplifier comes with a thorough
40 page manual. Following a description
and specifications, it guides you through
unpacking, installation and interconnec-
tions. Next, it provides a straightforward
step by step turn-up and tune-up section,
specifying exactly what indications are
anticipated and what to do to make sure
they happen.

Next are 12 pages devoted to full size
schematics, board layout and timing

diagrams. The last section consists of 6
pages devoted to tweaking the internal ad-
justments, should they ever need to be
changed. A nice feature is a set of photos
indicating the location of the internal
controls.

Inside the manual front cover is a table
of initial settings for each band, hand
entered for this unit, with the serial num-
ber at the top of the sheet. Attached to
the back cover is a test data sheet, again
for this unit, by serial number, with all
the critical voltage, current and power
measurements, for each band. I was im-
pressed.

How do You Get One?

Emtron is an Australian company and
their products are sold directly from the
plant in Sydney, in Australian dollars. The
easiest way to purchase a unit is on-line
by credit card. The credit card transaction
is processed at the exchange rate at the
time of purchase. Air shipping is rather
expensive, but our unit made it to Califor-
nia in less than a week. On arrival, it went
into US Customs and I received a call from
the freight handling company. They
needed a faxed authorization to act as our
agent to retrieve the unit from Customs.
Within 24 hours of faxing the form, the
unit was on our dock in Newington! There
was no additional charge for the service
or Customs fee involved; however, make
sure you will be at the phone number listed
on your order, since if it doesn’t get out of
Customs within a certain number of days,
it goes to a bonded warehouse and it takes
$180 to retrieve it!

Manufacturer: Emtron, 92-94
Wentworth Ave, Sydney 2010, Australia;
tel 612-92110988, www.emtron.com.au.
Price (US prices? as of late September):
AUS$3060 ($2184); QSK module, AU$180
($129); shipping, AU$245 ($175).

2See www.x-rates.com/calculator.html.

A Survey of 2 Meter/70 Centimeter Diplexers

Joel R. Hallas, WIZR
Assistant Technical Editor

So What’s a Diplexer?

A diplexer is a device that accepts a
wideband signal and splits it into two sig-
nals that, in some way, divide up the
wideband signal. It will also work the
other way and combine two signals at
different frequencies into a combined sig-
nal at a single port. The word triplexer is
used to describe a similar function with
three ports while multiplexer is used as a
general term for this function. Note that

we are quite used to this idea—the coax
coming from a 20 meter Yagi includes
many signals from at least 14 to 14.35
MHz. We take it for granted that our re-
ceiver will separate them. If we have two
receivers connected, we perform the di-

Bottom Line

Diplexers can be a useful addition
to the multiband VHF station. The
reviewed units all work as advertised.

plex function—without a second thought!

To add to the linguistic confusion, the
term duplexer is often used to describe a
diplexer that performs the splitting func-
tion between frequencies that are much
closer together. This would be used as
part of a 2 meter repeater, for example,
in which a 100 W transmitter may share
an antenna with a receiver looking for
signals in the uV range with a separation
of only 600 kHz. This allows simulta-
neous transmit and receive or duplex op-
eration—hence duplexer. Often the words
are used interchangeably. You will see
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similar units using different names.

We have selected readily available
units from four different manufacturers—
Comet, Diamond, DCI and MFJ—for this
evaluation. As noted in each description,
each manufacturer offers other part num-
bers with slightly different features, such
as different connector genders or types—
select carefully so you won’t need adapt-
ers or extra cables for your installation.
Some offer triplexers as well as diplexers
with different break frequencies. In ad-

dition, DCI offers single band, or multi-
band filters without the diplexer function.

Why Might We Want One?

The typical use of these devices is to
separate or combine signals on two bands,
in this case 2 meters and 70 cm, to take
advantage of dual-band antennas when
faced with dual antenna ports. Or con-
versely, you can split the output from a
single antenna port so that two antennas can
be used, one for each band. Figures 4, 5

2 Meter Radio
2 m Coax Connect

\/

Figure 4—A diplexer used to connect two radios (or a single radio with separate

antenna ports) to a dual-band antenna.

'\

Figure 5—A diplexer used to connect a radio with a single antenna port to antennas

for each band.

Figure 6—A diplexer used to connect two radios (or a single radio with separate
antenna ports) to two antennas sharing a single coax cable.

and 6 should give you the idea. Note that
they can be used with RF from one band at
a time or on both, as is the case with some
dual-band radios that can operate both
bands simultaneously, serving as transla-
tors or as between band repeaters.

The idea of using a single feed line to
two antennas, with the diplexer at the
antenna location is attractive, especially
if it will allow purchase of a single more
expensive lower loss coax cable (don’t
forget to include the additional diplexer
loss in your analysis). A triplexer can be
employed to also drive an HF or 6 meter
antenna from the same cable. Note that
none of these units is designed to be out
in the weather, so a housing will have to
be devised for the antenna end.

How Do They Work?

—12m /70 cm | Combined Output to Dual-Band Antenna
70 cm Radio — Diplexer The short answer is that they use fil-
52 &2 18| 70 cm Coax Connect tering, as you would expect. We have ac-
o 880z=E89 tually included two different categories

of devices in one review, since they can
fit in the same spot. The smaller units
employ high-pass and low-pass filters to
perform the split. The larger DCI device
employs sharp band-pass filters to not
just split the frequencies, but to restrict
throughput to just the two bands to elimi-

2m/70cm nate out of band interference—more later.
Radio Notice that the smaller ones’ low-pass

gg 05 2 m /70 cm Coax Connect |2 Ir:m;/?o cm zomcgu?::fr: tz()n:OAcr]rL::rnna ports work right down through the MF/HF
o 88U ES00 iplexer range, so they can be used for combined

MF/HF/VHF (some include 222 MHz) op-
eration, if that provides a useful function.

How Well Do They Work?
They all meet their specifications and

2Meter  70cm perform very well at what they do. Table 2

Antenna - Antenna and Figures 7 through 10 provide the story.

2 Meter Radio \]/ \]/ h . h n ’

e 2] 2 m Coax Connect The unit you choose may depend on the

©° 22 (%) 2222 J connector types and genders you need, the
O 85 &8 Combined Output for . .

Y Long Cable Run e mounting arrangements, or whlch one your

e Tl Diplexer Diplexer retailer has in stock. Frankly, the differences

o5 g among the three “diplexer-only” units are

°° 2= (D) 852.2[ 70 om Goax Connect qul}e small. In the section on the DCI unit

we’ll discuss more about why you might

(or might not) want to pay the extra cost
for the additional filtering.

Table 2

2 Meter/70 cm Diplexer Measured Performance Data

Insertion Loss 2 MHz 14 MHz 28 MHz 50 MHz 146 MHz 440 MHz
Comet CF-4160 <01dB <01dB <01dB 0.3dB 0.4 dB <0.1dB
DCI 144-148/438-450-DX-DB  N/A N/A N/A N/A 0.8 dB 0.7 dB
Diamond MX-72D <01dB <01dB <01dB <0.1dB 0.2dB 0.3dB
MFJ 961B <01dB <01dB <01dB <0.1dB 0.2dB 0.3dB
Input SWR 2 MHz 14 MHz 28 MHz 50 MHz 146 MHz 440 MHz
Comet CF-4160 111 111 1:1 1.1:1 1.3:1 1.1:1

DCI 144-148/438-450-DX-DB  N/A N/A N/A N/A 1.1:1 1.1:1
Diamond MX-72D 111 111 1:1 111 1.1:1 1.4:1
MFJ 961B 1:1 1:1 1:1 1:1 1.1:1 1.3:1
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Figure 7—Frequency response plots of Comet CF4160K diplexer—at A, low-pass port;

at B, high-pass port.
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Figure 8—Frequency response plots of DCI 144-148/438-450-DX-DB diplexer/band
pass filters—at A, low-pass port; at B, high-pass port.
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Figure 9—Frequency response plots of Diamond MX-72D diplexer—at A, low-pass

port; at B, high-pass port.

THE COMET CF-4160J 2 METER/
70 CM DIPLEXER

The Comet CF-4160 series is rated at
800 W PEP on 2 meters and 500 W PEP
on 70 cm, notably higher than some units.
This unit can be mounted via two holes
on the side of the body. The CF-4160 se-
ries is available in three connector con-
figurations—all have an SO-239 (female
“UHF” connector) on the common port.
The *4160J we tested has SO-239s on all
ports. The 41601 has a PL-259 (male
“UHF” connector) on the on the 2 meter
port and a “Type N” male (a better con-
stant impedance connector, more suited
for serious 70 cm operation) on the 70
cm port. The 4160K has PL-259s on both
band ports.

They offer a number of other configu-
rations as well. The CF-416 series has
pigtails on the band ports to connect to
radios without added cables. The CF-142
is similar but groups 222 MHz with the
70 cm band port. They also offer
diplexers designed to support the specific
port allocations of the IC-706 and FT-100
radios and triplexers, with a separate HF
port. Check their Web site for the exact
configuration and frequency grouping
you need, chances are they have one. US
Distributor: NCG Companies, 1275
North Grove St, Anaheim, CA 92806; tel
800-962-2611; www.cometantenna.
com. Diplexer prices (with connectors),
around $49, with leads around $50,
triplexers around $75.

— DUPLEXER

crF-4160

@ cOmET Co.LTD. s
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Figure 10—Frequency response plots of MFJ 961B diplexer—at A, low-pass port;

at B, high-pass port.

THE DCI 144-148/438-450-DX-DB
2 METER/70 CM DIPLEXER AND
BAND-PASS FILTERS

As noted previously, this unit is dif-
ferent than the others. While it splits (or
combines) signals from the two bands, it
does so very sharply to eliminate out-of-
band signals. Its price tag is higher and it
inserts a bit more loss, but significantly
reduces out-of-band sources of inter-
modulation distortion and receiver over-
load. It also restricts reception to the
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amateur bands only, eliminating recep-
tion of aircraft, public service, marine and
weather channels—the sources of most
intermod problems. This unit is rated at
200 W on each channel.

Let’s digress a moment and discuss
intermod. This is a topic that receives a
lot of attention when discussing HF trans-
ceiver performance, but not as much on
VHEF. The receivers in many VHF trans-
ceivers make a point of indicating that
their front ends are wide open so other
services can be received. This can be an
important feature for some users. On the
other hand, the same design can cause
serious reception problems. All designs
require choices and often compromise.

Perhaps a few examples will help.?
Let’s say you are listening to a distant
repeater at 146.35 MHz and you have
a TV channel 2 transmitter and an FM
broadcast transmitter at 91.1 MHz nearby.
Channel 2 has the picture carrier at 55.25
MHz and this will mix in your receiver
to result in a second-order intermodu-
lation product at 146.35 MHz. Some
receiver front ends will keep out these
far-off-frequency signals, and some
won’t. An example of a third-order re-
sponse that will almost always get in is
the product of 2F1-F2 where both fre-
quencies are near the desired signal. We’ll
use round numbers, if you are in the
vicinity of a strong business or paging
transmitter at 156 MHz and another at
166 MHz. All three signals will make it
through the receiver front end to the first
mixer. The spurious response will be right
on 146 MHz (312-166=146). There are
many other possible combinations—and
they all happen at once.

Depending on the relative levels of the
signals, the spurious response could cap-

3E. Hare, “Intermod—A Modern Urban Prob-
lem,” QST, Aug 1996, p 40. Also avail-
able at www.arrl.org/tis/info/intermod/
intermod.html.

ture the receiver making reception diffi-
cult. Reading from the DCI specification
sheet, with their unit the 156 MHz signal
will be down 40 dB and the 166 MHz sig-
nal down 70 dB. This is very likely to
make the problem go away, especially
since third order IMD drops three times
as fast as the signals. A diplexer only unit
will happily pass all signals without at-
tenuation, which is great if you want to
check the weather.

I used to work and commute along
Route 128 outside of Boston. This road
seemed to have TV and radio towers ev-
ery quarter mile and to those who tried
to keep in touch using 2 meters it became
known as “intermod alley.” If you are
faced with such problems, you may well
consider it a reasonable trade to give up
listening to weather channels in order to
hear your friends on 2 meters.

This unit is thoughtfully provided with
the warning not to change the adjust-
ments. I strongly suggest that you follow
this advice and not tighten the exposed
tuning screws!

DCI makes a number of models, in-
cluding single and dual band units that
just filter and don’t perform the diplexing
function. Modules for the European
bands 144-146 and 430-440 MHz are
available. There is probably a model that
will help resolve most V/UHF out of band
interference problems. Manufacturer:
DCI Digital Communications, 20 S Plains
Rd, Emerald Park, SK S4L 1B7, Canada;
tel 800-563-5351; www.dci.ca. Price:
144-148/438-450-DX-DB diplexer, or
dual band filter, $170; single band filters
$100 to $120, depending on band.

THE DIAMOND MX-72D 2 METER/
70 CM DIPLEXER

The Diamond MX-72D is similar in
size to the other “diplexer only” units.
This one mounts with an adhesive pad on
the bottom panel of the unit and is rated
at 1 kW PEP on HF, 400 W PEP (150 W
FM) on 2 meters and
250 W PEP (100 W FM)
on 70 cm. As with the

Comet series, this unit is
available with different
combinations of con-
nectors and with or with-
out cable leads. Both
diplexers and triplexers
are available and Dia-
mond even has two
triplexers, the MX2000
and MX3000 that work
into the microwave re-
gion. The MX-2000 has
a port for MH/HF to 6
meters, one for 2 meters
and the third covers the
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70 cm and 33 c¢cm bands. The MX3000
has a port for MF through 2 meters, one
for 70 cm and another for 33 and 23 cm.
A serious V/UHF operator could save
some expensive coax runs with these, at
the cost of some triplexer loss.

Manufacturer: Diamond Antennas,
division of RF Parts, 435 S Pacific St,
San Marcos, CA 92078; tel 760-744-
0900; www.rfparts.com/diamond/.
Price: MX-72D, $44; other diplexers, $47
to $75; triplexers, $80 to $100.

THE MFJ-961B 2 METER/70 CM
DIPLEXER

MEF] offers two diplexer versions. The
MFJ-961B is a straightforward diplexer
with SO-239 connectors and feet de-
signed to rest on a desk or shelf. The
MFJ-961BN is similar in configuration
but has female N connectors on all ports.
While no documentation is provided

COMMON

MF)

MFJ-916B

Duplexer

1.3~225 MHz 350~540 MHz
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with the unit, an instruction sheet with
specifications is available on the MFJ
Web site. Either unit is rated to handle
500 W to 35 MHz, 300 W to 225 MHz
and on the 70 cm port. Manufacturer:
MEF]J Enterprises Inc, 300 Industrial Park
Rd, Starkville, MS 39759; tel 800-647-
1800; www.mfjenterprises.com. Price:
either unit, $30.

USING DIPLEXERS IN THE
REAL WORLD

Joe Carcia, NJ1Q
WIAW Station Manager

After reading Joel’s explanation of
diplexers, one can generally understand
why they come in handy. Simply put, a
diplexer can be used to separate a com-
mon signal port to be able to drive two
antennas, or visa-versa. A diplexer com-
bined with more serious filters can signi-
ficantly reduce intermodulation distortion
caused by out of band signals and the re-
sulting mixer byproducts. I am fortunate
that I don’t live in or near an area prone
to intermod, so I was unable to verify the
benefit of sharp band-pass filters. The
Laboratory tests speak for themselves on
that front.

For my part, I conducted straightforward
transmitting and receiving tests. I wanted
to verify basic operation of these units in
the field. As radio equipment, I used my
Yaesu FT-90R on 70 cm, an ICOM IC-229
for 2 meters and a Kenwood TH-205
(handheld transceiver) for monitoring
2 meters when necessary. The antennas
consisted of a 3/s-A 2-meter Larsen mobile
whip, an MFJ 2-meter/70-cm mobile whip,
and a '/s-A 70-cm whip. I ran 10 W on both
bands, so we did not attempt to verify the
power ratings.

As Joel mentions, the diplexers can
come with different antenna connections.
Given the radios’ antenna connectors and
those of the diplexers under test, I had
to use a few gender changing adapters.
For SWR measurements, I used a Daiwa
CN630 V/UHF SWR meter.

I should mention that prior to my
testing, I casually scanned both bands.
I didn’t hear anything significant, other
than an occasional squelch break or a
commercial service, sounding like
paging.

Up first was the DCI model. The trans-
ceivers were attached to the band ports
and the dual-band whip to the COMMON
connector. | was able to bring up both
2 meter and 70 cm repeaters with no dif-
ficulty. Isolation between the bands
seemed quite good for I was unable to
hear either signal on the other band radio.
Attenuation outside the amateur bands
was quite good as well. I tuned to the
strong 162.400 MHz NOAA weather
broadcast without the diplexer in line. As
soon as I attached the diplexer/band-pass
filter, NOAA went away! I had the FT-
90R scan the 70 cm band, looking for out
of band signals. All I heard were hams
talking on the local repeaters.

Next came the MX-72D. The radio/
antenna configuration was similar, with
the exception of having to use PL-258
barrel connectors for the radios. The
results were very similar to the DCI, ex-
cept that the NOAA broadcast was re-
ceived at full strength, as you would
expect based on the frequency response
plot for this unit.

I was fortunate in that during the
course of my testing, my wife needed
to run a quick errand. My lovely bride

accommodated the wires and whatnot
splayed out in the truck! This errand
took me to within a mile or so of both a
firehouse and police station, each with
their own large towers and various
antennas. I thought for sure that if there
were to be intermod, I'd get it here!
While she did her errand, I quickly tested
the MX-72D (since it was still con-
nected). I didn’t hear anything unusual.
I installed the DCI as before, and con-
ducted similar receiving tests. Again,
scans just brought me to the hams on the
local repeaters.

Since my time out was running short,
I quickly receive-tested the MFJ-961B
and CF-4160. As expected, the NOAA
broadcasts came in loud and clear. Quick
scans on 2 meters and 70 cm indicated
no problems. And then it was time to go
home!

With the MFJ-961B back in place, I
ran my transmitting tests. As with the two
previous units, I had no difficulty bring-
ing up repeaters.

The CF-4160, like the others before
it, operated normally on both transmit and
receive tests. I noticed no degradation of
signals on either band, and still nothing
that came close to intermod.

Joel mentions there are a few antenna/
radio combinations. For the purposes of
my tests, I used both the two radio/one
diplexer/one antenna, and one-radio/
one diplexer/two antenna combinations.
I also used the MFJ-916B and CF-4160
in the two-radio/two-diplexer/two-
antenna configuration. I wanted to see
what would happen! Not much, except
to say that I was still able to bring up
repeaters without difficulty. I also
spoke with a ham on the 70 cm machine.
He didn’t indicate any problem with my
signal.

When it came to SWR measurements,
I noticed no significant increase at all
with any of the diplexers in-line.

As can be seen from the frequency
response charts, three of the diplexer-only
units will pass any H/VHF signal up to
its cutoff point. If you have an intermod
problem, you may need the extra filter-
ing that the DCI units provide at the cost
of giving up general coverage, taking up
more space and paying a bit more. If you
are having problems, I'll bet the differ-
ence will be worthwhile.

On the other hand, if your problem
were merely one of having a dual band
radio with one antenna port, and you’d
like to run separate antennas, the other
units would work just fine. That was the
point of the tests—to make sure that all
units performed their functions—and
they did.
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FCC Adopts New Rules to Govern BPL, Acknowledges
lts Interference Potentia

The FCC has adopted revised Part 15
(unlicensed services) rules to specifically
regulate broadband over power line
(BPL) systems. Meeting October 14 in
open session, the Commission accepted
a draft Report and Order in ET Docket
04-37. In comments before voting, three
Commission members, including Chair-
man Michael Powell, specifically cited
the concerns of Amateur Radio operators
and expressed either assurances or hope
that the new BPL rules would adequately
address interference to licensed services.
Republican FCC Commissioner Kevin
Martin mentioned Amateur Radio’s and
broadcasters’ interference concerns in a
later written statement. ARRL President
Jim Haynie, W5JBP, said he was encour-
aged to see the FCC acknowledge inter-
ference to amateurs as a genuine issue in
the proceeding.

“What the League has done in the last
year and a half on this issue showed in
the Commission’s public meeting,”
Haynie said. He cited the FCC’s approval
of three major points that the League had
been pushing for: Certification of BPL
equipment instead of verification, a re-
quirement for a public BPL database—
something the BPL industry did not
want—and mechanisms to deal swiftly
with interference complaints.

“Those were things that we brought
to the table,” he said. “I think we scored
some pretty good points.” Haynie con-
ceded, however, that the devil is in the
details of the R&O, which had not been
made public by press time.

ARRL CEO David Sumner, K1ZZ,
noted that the R&O is “more restrictive”
than the FCC’s February 2004 Notice of
Proposed Rule Making. Among other
things, he pointed out, the new rules will
address concerns expressed by the National
Telecommunications and Information Ad-
ministration (NTIA) by requiring BPL
exclusion zones, setting certain HF fre-
quencies off limits to BPL and establishing
BPL coordination areas, which include the
vicinity of FCC field offices.

Anh Wride of the FCC Office of
Engineering and Technology (OET), who
outlined the draft R&O, acknowledged
BPL’s “somewhat higher potential for
interference to licensed radio services

FCC

The FCC: (L-R) Commissioners Kevin J. Martin, Kathleen Q. Abernathy, Michael K.
Powell (Chairman), Michael J. Copps and Jonathan S. Adelstein.

than typical Part 15 devices.” But, she
continued, BPL'’s benefits “warrant ac-
ceptance of a small degree of additional
risk, and that this interference potential
can be satisfactorily managed.”

Copps Comments on Amateur
Radio Concerns

Commissioner Michael Copps, a
Democrat, was the most forceful among
his colleagues in expressing concern about
interference to Amateur Radio users.
“I take the concerns
of this community
very seriously,” he
said, “and believe
that the FCC has an
obligation to work
hard to monitor,
investigate and take
quick action, where
appropriate, to re-
solve harmful inter-
ference.”

Copps said if in-
terference occurs,
“we must have a system in place to resolve
it immediately.” Dissenting in part with
the R&O, Copps raised the question of
whether utility ratepayers should have to
“subsidize an electric power company’s
foray into broadband.”

FCC

Commissioner
Copps offered the
strongest support
for Amateur

Radio’s concerns.

Peaceful Coexistence

The Commission’s other Democrat,
Jonathan Adelstein, said the interference

question made the proceeding a challeng-
ing one because it had to accommodate
concerns raised by Public Safety licensees,
federal government users and Amateur
Radio operators. “These are important ser-
vices that we need to protect from harmful
interference,” Adelstein said.

Adelstein also said that while it’s clear
that some BPL systems can co-exist with
incumbent users, others “haven’t fared so
well.” He said those systems shouldn’t be
deployed commercially until it’s assured
that they won’t cause harmful interference.

Commissioner Kathleen Abernathy,
a Republican, said the FCC had to “make
some hard compromises” to deal with
questions about interference. But she
expressed confidence in “technical
solutions.”

“A Banner Day”

Calling it “a banner day” for commu-
nications in the US, Chairman Powell, a
Republican, conceded that BPL will af-
fect some spectrum users—including “all
those wonderful Amateur Radio opera-
tors out there.” Powell said the FCC has
taken Amateur Radio interference con-
cerns seriously from the start and has put
protections in place “to allow that service
to continue.” At the same time, he im-
plied that the FCC must balance the bene-
fits of BPL against the relative value of
other licensed services.

Powell said BPL’s potential for the US
economy ““is too great, too enormous, too

Rick Lindquist, NTRL 4 Senior News Editor

¢ nirl@arrl.org
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ARRL Asks FCC to Shut Down New York BPL Field Trial

The ARRL has asked the FCC to shut down a BPL field trial system in Briarcliff
Manor, New York. In an October 8 letter, the League said the system, operated
by Ambient Corporation under an FCC Experimental license, continues to cause
“harmful interference” to amateur stations and that the FCC must require it to
cease operation immediately.

“The operator of the system has attempted what it referred to as ‘adjustments’
in this system in order to reduce the severe interference potential to licensed
radio services such as the Amateur Service,” wrote ARRL General Counsel Chris
Imlay, W3KD. “These ‘adjustments’ have come to be inaccurately referred to as
‘notching’ of certain bands, and as a solution to interference to Amateur Service
stations, they are incomplete and inadequate.”

The ARRL complaint asserted that the Briarcliff Manor
system not only was causing interference but failed to comply
with either applicable FCC Part 15 regulations or with the
terms of its FCC experimental authorization. The system
should not be permitted to resume operation until it can
demonstrate “full compliance” with FCC rules, the League
insisted. It also called on the FCC to impose “appropriate
monetary forfeitures” against Ambient.

Accompanying the complaint were technical exhibits sub-

stantiating the degree of interference the League alleged.
One showed the results of frequency-shifting adjustments
Ambient made to the system. The complaint maintained that the adjustments
failed to reduce interference on “a substantial portion” of the HF amateur alloca-
tions. The ARRL study said Ambient tried for more than a year to mitigate interfer-
ence by using “notching” techniques, “but to no avail.”

The ARRL said measurements taken at 14.3 MHz at one point in the system
“revealed 30 to 40 dB of degradation to Amateur Radio operations along a stretch
of road over a kilometer in length.” A sweep at another location showed that BPL
signals occupying the entire 15-meter band remained strong more than a quarter

mile from the BPL injector.

“The levels of interfering BPL signals are sufficient to obscure virtually all
Amateur Radio received signals and preclude Amateur Radio communications in
the areas and on the bands identified in the report,” the ARRL concluded.

ARRL member Alan Crosswell, N2YGK, a resident of the community, has
documented interference, complaints and related information on his “BPL in
Briarcliff Manor” Web site, www.columbia.edu/~alan/bpl/.

Operated by utility Consolidated Edison, the Briarcliff Manor BPL system was
the focus of a March 2004 front-page Wall Street Journal article, “In This Power
Play, High-Wire Act Riles Ham-Radio Fans,” by technology writer Ken Brown.
ARRL staff members accompanied Brown to the BPL site so he could hear the

interference firsthand.

potentially groundbreaking to sit idly by
and allow any claim or any possible specu-
lative fear” keep the Commission from
promoting adoption of BPL technology.
Sumner suggested that Powell was
overstating the necessity of yet another
broadband pipeline. “It’s astonishing to

GREETING FROM SPACE, CHANGE
OF GUARD HIGHLIGHT AMSAT-NA
GATHERING

A congratulatory greeting via ham
radio from the crew of the International
Space Station was among the highlights
of the 2004 AMSAT-NA Symposium and
Annual Meeting October 8-10 in Arling-
ton, Virginia. The gathering—for the first
time held in conjunction with the Ama-
teur Radio on the International Space
Station (ARISS) International delegates
meeting—attracted upward of 200 attend-
ees—among them some of the best-
known names in the amateur satellite

me that the chairman of the FCC can talk
about needing a ‘third way’ to provide
broadband to consumers when multiple
technologies already are available, in-
cluding wireless broadband,” he said.
As for balancing the probability of in-
terference against the greater public

CARRIE CUNNINGHAM, KA7SKY

Kenneth Ransom, N5VHO, works ISS
astronaut Mike Fincke, KE5AIT, from
NA1SS, during the AMSAT Symposium.
ARISS-Russia delegate Sergei Samburov,
RV3DR, looks on.

good, Sumner said one could make that
argument if the interference probability
were very low. “But when it’s 100 per-
cent, you can’t,” he said, citing the results
of NTIA studies that show BPL interfer-
ence is likely at a distance of 200 meters
from a source.

Spinning It

In a post-meeting news conference,
OET Deputy Chief Bruce Franca empha-
sized that “life and safety” radio systems
would receive priority protection from
BPL interference through frequency
notching and exclusion zones. Other li-
censed users, such as Amateur Radio,
would be protected on a complaint basis,
“when and if interference occurs,” he said.

OET Chief Ed Thomas said the R&O
contains “an administrative procedure,
step by step” to address interference com-
plaints. He characterized the procedure as
“a bit of a refinement” to current Part 15
requirements. He also maintained that the
FCC determines “black and white” what
constitutes “harmful interference” under
the rules.

“It’s our belief that the notching pro-
vides the protection that’s reasonable and
in the public interest,” Thomas continued,
“and we don’t think that’s a major prob-
lem. There’s been a lot of rhetoric sur-
rounding this as well.”

The United Power Line Council
(UPLC) applauded the FCC’s action, say-
ing the new rules should encourage BPL
deployment while protecting licensed
services from harmful interference. “We
didn’t get everything we wanted,” said
UPLC President and CEO William R.
Moroney, who called the R&O “the result
of close cooperation and compromise”
with the NTIA to address its concerns
about potential interference.

For more information on BPL, visit the
“Broadband Over Power Line (BPL) and
Amateur Radio” page on the ARRL Web
site, www.arrl.org/bpl.

world. Fincke joined the celebration vi-
cariously by working ARISS Ham Radio
Technical Manager Kenneth Ransom,
N5VHO, during an ISS pass October 9.

“I’d like to send a greeting to all the
people attending the AMSAT conference
and congratulate you all on 35 years of
Amateur Radio in space,” astronaut Mike
Fincke, KES5AIT, said from NAISS on
behalf of himself and Expedition 9
Commander Gennady Padalka, RN3DT.
“Wishing you all the best from the Inter-
national Space Station!” Fincke jumped
in to work Ransom and several other sta-
tions while the ARISS amateur gear was
in FM repeater mode.
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FCC News

NO CHANGES YET TO MORSE
REQUIREMENT, LICENSE
STRUCTURE

The FCC continues to review thou-
sands of comments it’s received on 18
petitions for rule making—including one
from the ARRL—that call for changes in
the Amateur Service Part 97 rules. Peti-
tions filed addressed the Morse code
question as well further restructuring of
the amateur licensing system. Prompting
most of them were changes at the inter-
national level approved during World
Radiocommunication Conference 2003
(WRC-03), including one leaving the
choice of requiring Morse proficiency for
HF access up to individual countries.

Before the FCC adopts any changes
regarding the Morse requirement and fur-
ther license restructuring, it must com-
plete its comment review, then draft and
issue a Notice of Proposed Rule Making
(NPRM) with a new docket number. That
NPRM will reflect the FCC’s interpreta-
tion of consensus within the amateur
community regarding the various propos-
als, based on the comments received and
now under review. The Commission then
will invite further comments on whatever
it proposes in the NPRM.

At press time, an FCC Wireless Tele-
communications Bureau staffer con-
firmed that the WTB was still working
on the Morse and license restructuring
petitions but was unable to say how far
along the process was. While this process
is under way, however, the 5 WPM Morse
code requirement (Element 1) to gain HF
privileges remains in place, and no
changes have been made in the Amateur
Radio license structure.

Once that process is complete, the
FCC must review comments filed on the
NPRM before it issues any final action in
the form of a Report and Order. The
ARRL does not anticipate that will oc-
cur until sometime in 2006, perhaps later.

The ARRL has posted answers to fre-
quently asked questions on its own re-
structuring initiative on its Web site,

www.arrl.org/news/restructuring2/
faq.html.

The FCC has indicated that once it’s
done dealing with the Morse and license
restructuring-related petitions and com-
ments, it will take up revisions to Part 97
it proposed and/or ordered last April in a
so-called “omnibus” Notice of Proposed
Rule Making and Order in WT Docket
04-140. Among other changes in that
proceeding, the FCC recommended adop-
tion of the ARRL’s “Novice refarming”
plan, www.arrl.org/announce/regulatory/
refarm/.

Amateur Enforcement

¢ FCC affirms fine for former Cali-
fornia amateur licensee: In an October
5 Forfeiture Order, the FCC has affirmed
a$10,000 fine it proposed earlier this year
to levy on Jack Gerritsen, ex-KG6IRO,
of Bell, California. The FCC asserts that
Gerritsen doesn’t have an Amateur Radio
license but continues to operate. The
FCC’s Wireless Telecommunications
Bureau (WTB) promptly rescinded its
2001 Amateur Radio license grant to
Gerritsen after learning of his California
court conviction a year earlier for inter-
fering with police communications. The
fine is the next step in a case that eventu-
ally could lead to criminal prosecution.

Responding to the earlier FCC Notice
of Apparent Liability (NAL) in July,
Gerritsen maintained that he still has a
ham ticket. He asserted that the NAL does
not show that his interference conviction
is under appeal, that the set-aside of his
amateur license was unfounded and is only
a claim made by Commission personnel;
that he holds a valid license and that any
possible suspension of his license is pend-
ing a hearing, making the NAL moot until
a suspension actually occurs.

Not so, said the FCC, citing chapter and
verse to back up its Forfeiture Order. Sec-
tion 1.113(a) of its rules gives the WTB 30
days from publication to modify or set aside
an action, such as a license grant, on its own
motion, the Commission pointed out. As a

result, Gerritsen’s amateur application has
reverted to pending status, and no amateur
license exists, the FCC said.

Gerritsen also argued that he preserved
his license by seeking a hearing under
§1.85 of the FCC’s rules and, further, that
he’d been told by FCC personnel that
he would get a hearing. Wrong again,
the FCC concluded. The Commission
pointed out that §1.85 spells out when the
FCC may suspend an operator license, but
since Gerritsen has no license, just a
pending application, there is no license
to suspend, and §1.85 doesn’t apply. The
WTB did tell Gerritsen, however, that his
amateur application would be designated
for a hearing to determine if he’s quali-
fied to be a Commission license. A Hear-
ing Designation Order is said to be work-
ing its way through the FCC bureaucracy.

Amateurs and law officers—some of
them also amateur licensees—continue to
express extreme displeasure at the slow
pace of progress in the Gerritsen case.
Reports from Los Angeles area hams in-
dicate that Gerritsen continues to use
KG6IRO, although the call sign appears
in the FCC’s Universal Licensing System
as “terminated.” Recent letters have im-
plored the ARRL to somehow intervene
in the situation.

“Imagine BPL—a million times
worse,” one radio amateur recently wrote
the League. For some time now, repeater
owners have been shutting down their
machines rather than let an unlicensed
user transmit through them.

The FCC said in its Forfeiture Order
that agents who tracked transmissions to
Gerritsen’s house and interviewed him
said he admitted to transmitting on vari-
ous Amateur Radio frequencies as well
as various business radio frequencies.

In a handwritten letter he wrote while
in jail last March on a federal trespass-
ing conviction to the president of one re-
peater association, Gerritsen suggested
that repeater owners should tolerate his
commentaries “a few times a day.”

“Thanks to you guys, people in the
world are a little bit closer together,”
Fincke added.

In a second QSO with WF5X, Fincke
reiterated his greeting and expressed
gratitude to AMSAT—an ARISS part-
ner—for the amateur equipment aboard
the space station. Fincke briefly switched
to Russian to also greet ARISS-Russia
delegate Sergei Samburov, RV3DR, who
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was with Ransom during the QSO.

The annual gathering marked the of-
ficial changing of the guard at AMSAT-
NA as Robin Haighton, VE3FRH, pre-
sided over his last Board of Directors
meeting October 8 before turning over
the gavel to incoming president Rick
Hambly, W2GPS. Among other things,
board members agreed to file a Petition
for Reconsideration of the FCC Second

Report and Order in 1B Docket 02-54
dealing with orbital debris.

Haighton’s four-year tenure spanned
this year’s success of the Echo/AO-51
satellite, which has helped the organi-
zation to rebound from the earlier,
less-than-successful outcome of the now-
defunct Phase 3D/AO-40—the most ex-
pensive and elaborate amateur satellite
project in history. Planning for the pro-



Outgoing AMSAT-NA President Robin
Haighton, VE3FRH (left), shakes hands with
incoming President Rick Hambly, W2GPS.

posed Project Eagle satellite also got
under way under Haighton’s leadership.
That work will continue under
Hambly, who also hopes expand AMSAT-
NA’s educational mission. He faces the
additional challenge of finding a new
home for the AMSAT Lab, damaged
beyond repair by Hurricane Charley.

Media Hits

B An article on DXpeditioning appeared in California’s Fresno Bee October 14.
In late July, when Madera County resident Mike Staal, K6MYC, and 11 others
went to Aves Island for the YV@D DXpedition, he found the equatorial sun and
whipping trade winds could suck moisture right out of his body. While the island
rises no more than 4 feet above the surrounding sea, it was a mountain of good
will as the article discusses the international cooperation and communication
among hams.

B A major hit was scored with an article in the International Association of
Emergency Managers’ Bulletin in which Luis Martinez, KD7GMK, wrote about
the collaboration between ARES and emergency management officials. Martinez
is the District Emergency Coordinator for Pinal County, Arizona.

B “Any Way You Slice It, Hams Have Fun” was the punning title of an October
9 article in West Hawaii Today. The article offers general information about ham
radio and encourages interested readers with basic information on how to get
involved.

B The Wall Street Journal on October 11 plugged Amateur Radio in an article
about a patent dispute involving free electron lasers. While ham radio is not a
part of the dispute, the WSJ indicated that the expert in the field is John M J
Madey, K2KGH, of Honolulu. The article relates how Madey first became inter-
ested in electronics as a teenaged ham in New Jersey. You never know where ham
radio can take you!

During the wide-ranging presenta-
tions, AMSAT-DL President Peter
Giilzow, DB20S, outlined plans for the
Phase 3 Express (P3E) satellite—essen-
tially a scaled-down version of AO-40.

In Brief

® ARRL digital communications study deadline looms:
The ARRL Ad-Hoc Committee on Amateur Radio Emergency
Service—ARES—Communications (ARESCOM) wants the
amateur community to help it document what digital com-
munications systems now are in use on VHF and UHF. While
the majority of digital communication is via packet, many
different packet systems are in use, and they are intercon-
nected using a variety of methods. “We are seeking input from
packet system administrators, not individual users, as we need
information on how the packet nodes are linked and what
connectivity methods the packet systems use with systems
outside their coverage area,” said ARRL Ad-hoc ARESCOM
Committee Chair Dick Mondro, W8FQT. Data collection
wraps up December 31. The ARRL Board of Directors re-
solved at its July 2004 meeting to encourage the deployment
of e-mail via Amateur Radio “as exemplified by Winlink
2000” to meet the needs of served agencies and others in-
volved in providing disaster communications. To participate,
visit the ARRL Digital Communications Study Web page,
www.arrl.org/digtest.

® EMA getting new Section Manager; six incumbents
gain new terms: Mike Neilsen, WIMPN, will take over
January 1 as ARRL Eastern Massachusetts Section Man-
ager. He’ll succeed current SM Phil Temples, K9HI, who
decided not to run for another term. Neilsen, who lives in
Hudson, has served as Eastern Massachusetts Section
Emergency Coordinator for three years. He was the sole
nominee for the position. Six incumbent SMs also had no
opposition at the end of the nomination period in Septem-
ber and have been declared elected. SMs continuing in
office for new two-year terms starting January 1 are Dale
Bagley, KOKY, Missouri; Rich Beaver, N3SRJ, Western
Pennsylvania; Jim Boehner, N2ZZ, South Carolina;

AMSAT-NA is a partner in the P3E high-
altitude-orbit satellite, a prelude to an
ambitious Mars-orbiting spacecraft.

ISS Expedition 4 crew member and
astronaut Carl Walz, KC5TIE, keynoted
the October 9 banquet.

Tom Dick, KF2GC, Northern New York; Jean Priestley,
KA2YKN, Southern New Jersey; Dale Williams, WASEFK,
Michigan.

® Deadline is December 31 for ARRL WAS/90 Award:
There’s still time to make your 50 contacts to qualify for the
ARRL Worked All States in the 90th Award. No QSLs are
necessary. Just fill out the application showing the contacts
you’ve logged. To be valid for the award, all contacts must
be made between 0000 UTC on April 3, 2004, and 2359 UTC
on December 31, 2004. WAS in the 90th applications will
be accepted through 2005. There’s more information on the
WAS in the 90th Web page, www.arrl.org/awards/was-90.
® Van Field, W20QI, wins September QST Cover Plaque
Award: The winner of the QST Cover Plaque Award for Sep-
tember is Van Field, W20QI, for his article “HF Antennas
101.” Congratulations, Van! The winner of the QST Cover
Plaque award—given to the author or authors of the best ar-
ticle in each issue—is determined by a vote of ARRL mem-
bers. Voting takes place each month on the QST Cover Plaque
Poll Web page, www.arrl.org/members-only/qstvote.html.
Cast a ballot for your favorite article!

® ARRL Foundation scholarships filing deadline near:
The deadline to apply for ARRL Foundation scholarships
for the 2005-2006 academic year is just ahead. The applica-
tion, transcript, Free Application for Federal Student Aid
(FAFSA) and Student Aid Report (SAR) package must be re-
ceived at ARRL Headquarters by February 1, 2005. The full
listing of available scholarships is available on the ARRL
Foundation Scholarship Programs Web page, www.arrl.org/
arrlf/scholgen.html. Use one application to apply for the
main pool of scholarships. A separate application is required
to apply for The William R. Goldfarb Memorial Scholar-
ship, www.arrl.org/arrlf/goldfarb.html.
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PUBLIC SERVICE

SKYWARN Recognition Day is December 4

Storm Spotters Show Their Dedication

By David Floyd, NSDBZ
Warning Coordination Meteorologist
NWS Goodland, Kansas
david.l.floyd @noaa.gov

The sixth annual SKYWARN Recog-
nition Day (SRD) special event will take
place Saturday, December 4, 2004.
SKYWARN Recognition Day, co-
sponsored by the American Radio Relay
League and the National Weather Service,
pays tribute to Amateur Radio operators
for the vital public service they perform.
During the 24 hour event, Amateur Radio
operators visit their local National Weather
Service (NWS) office and work as a team
to contact other hams across the world.

“Ham radio operators are a tremendous
resource for the National Weather
Service,” says Scott Mentzer, NOQE,
organizer of the event and Meteorologist
In-Charge at the NWS office in Goodland,
Kansas. “The dedication these amateurs
have shown is inspirational, and their as-
sistance during the year is invaluable.”

Ham radio operators have an unrelent-
ing desire to serve others in time of need,
and they are usually in it for the long
haul. When the eyewall of hurricane
Charley moved over Florida in mid-
August, radio amateurs provided the
Melbourne NWS office with initial dam-
age reports. Operators remained on duty
for 36 hours during hurricanes Frances
and Jeanne, a unique contribution con-
sidering they could have been home with
their families. Last year, Montana hams
felt so compelled to participate in the
2003 SRD event that they drove 100 miles
to Glasgow through snow and ice.

Amateurs themselves may not fully
appreciate just how they assist the NWS.
For example, direct communication be-
tween mobile spotters and the LaCrosse,
Wisconsin, office during a tornado event
provided vital information needed to
warn the public with higher confidence.
In Illinois, effective spotter communica-
tion during an F3 tornado resulted in
strongly worded statements conveying a
much greater sense of urgency. The re-
sult was greater public response. In May,
spotters tracked a tornado passing within
miles of the Indianapolis 500 race where
100,000 people were in attendance. Their
detailed reports allowed NWS forecast-

ers to keep race officials informed.

Hams are also busy when the weather
is quiet. Dedicated amateurs in North
Dakota and Minnesota have assembled a
“superlink” repeater/digipeater system
making it possible for the local NWS of-
fice in Grand Forks to track spotters, and
receive spotter reports beneath more
distant storms. During Alaska’s worst
wildfire season on record, hams relayed
locations of dense smoke to the Fairbanks
office, providing crucial local wind in-
formation to forecasters and firefighters.

SKYWARN Recognition Day will be
held from 0000 UTC to 2400 UTC on
December 4. Last year, participants
logged nearly 19,000 QSOs during the 24
hour event. To learn more, check out the
Web site hamradio.noaa.gov.

BUILD YOUR OWN STATEWIDE
PACKET NETWORK

By Erik Westgard, NY9D, and
Paul Emeott, KOLAV

In discussing the plans in place for deal-
ing with a variety of domestic terrorist threats,
we concluded that there was an opportunity
to provide Amateur Radio resources to help
with large scale evacuations and interagency
disaster teams, as well as providing rapid re-
sponse to incidents like tornados or plane
crashes that may occur in remote areas with
limited communication infrastructure.

The packet network we built is an inex-
pensive, homegrown version of the keyboard-
to-keyboard messaging system being installed
by the State of Pennsylvania and the CAPWIN
project in Washington, DC. Our network sup-
ports reliable data connections at 1200 bps,
and can handle multiple users, as a person
typing on the system has a maximum data rate
of around 70 bits/second. Our network sup-
ports conferencing, which has been shown to
be useful in emergency responses, as well as
the basic data base function in the older
ARES-Data and new Linux based Trivnetdb
type applications.

The network is intended to support the field
deployment of volunteer emergency services per-
sonnel for severe weather response and other di-
saster-related communication, where normal
landline and wireless facilities are unavailable
or overloaded. The tornado in Ladysmith,
Wisconsin, is an example of such a situation.
Engineers we know report that an average com-
mercial cell site can handle 24-200 simultaneous
calls, so in the event of a disaster, these facilities,
if operational, can also be subject to overload.

In the November 2002 outbreak of torna-
dos in the southeastern US, news accounts
mentioned the failure of landline communi-

cation facilities as a complicating factor in
rescue operations. The network uses readily
available stock Amateur Radio hardware,
which can be purchased inexpensively, has
limited training requirements and uses no spe-
cialized software.

The Network Expands

With the cooperation of amateurs and site
owners around Minnesota, we have expanded
an existing core network that has been serv-
ing the Twin Cities for the last 10 years or so.
We have added sites for coverage out of the
Twin Cities, and are nearly done with a ring
network that reaches much of the population
of Minnesota. The ring design means if you
lose a site, you can go around the ring in the
other direction. Ring networks are also more
difficult to jam from a single location.

Along with excellent coverage of the Twin
Cities Metro Area, we have stations located
as far north as Brainerd and Pequot Lakes as
well as Duluth. To the South, there is a link
to Rochester, and then to the Iowa border. To
ensure reliable coverage to those areas, we
will need additional nodes for redundancy, and
to reduce the average radio paths to less than
40 miles. This work has been facilitated by
the support of volunteer engineers from ama-
teur groups in the outlying areas so we have
not had to spend our weekends on the road.

There are also existing amateur packet ra-
dio stations on the air in Bemidji, Barnsville
(near Fargo) and Mankato, and well into
Wisconsin and North Dakota. There is a strong
interest in reaching the State Fire Coordina-
tion Center in Grand Rapids as it is a backup
emergency operations center for the state. We
have a request from the University of Minne-
sota, which currently hosts one of our sites,
for an emergency link to Duluth and other
campus locations.

Expenditures

Each of the wide-area node sites we have
built so far has cost between $300 and $3000
depending on the level of our inventory of sur-
plus equipment and donations. We have
funded more than 10 new ones so far and will
need about 10 more to cover the state more
fully. In some areas, local amateurs, clubs and
agencies have built nodes. In other cases, we
have had to provide equipment and support
or complete node sites.

All of our funded nodes are built in locking
metal cabinets. Secured commercial or govern-
ment sites are the best location for nodes, as
there is a tendency for the backyard amateur
sites to be lost due to a lack of interest, health
problems or the sale of property. Our favorite
sites are city water tanks. These are grounded
and secure. We get calls all the time from ra-
dio amateurs around the state who are working
on getting us more sites. It’s a great thrill when
a new node appears on the air and on our lists

Steve Ewald, WV1X 4 Public Service Specialist 4

sewald@arrl.org
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of station-beacons we are hearing.

Thus far, we have not had to pay much site
rent or electricity or other running costs. Each
site uses minimal electricity. We have been
able to get riders on the ARRL club insurance
to cover liability when requested by site own-
ers. In all cases, we have requested site ac-
cess in writing with support of our ARRL
Section Leaders, State Division of Emergency
Management and the Amateur Communica-
tions Teams from groups and agencies we sup-
port like ARES, the Red Cross and Minnesota
Department of Health. We try to comply with
requests from site owners for low visibility
antennas and very small node cabinets.

Standards

We have had outstanding results with
Kantronics terminal node controllers. The core
145.67 MHz network built by KOLAV had been
running for 10 years on older KPC-1 TNCs
with no TNC failures. We were able to buy
quite a number of KPC-2 TNCs from local
hamfests and on on-line auction sites for
around $40 each. Most were running new-
enough firmware to allow the use of the KA-
Node feature and support open squelch. As we
have received some donations, we are switch-
ing to only TNCs with built-in timeout timers
such as the KPC-3 and 4. You should always
make sure the jumpers and parameter settings
in any used TNCs are first reset to their stock
positions.

Field Organization Reports

Compiled by Linda Mullally, KB1THSV

Public Service Honor Roll
September 2004

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 maxi-
mum 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 ap-
pointee above the Section level. —10 points for each posi-
tion; maximum 30.

4) Participation in scheduled short-term public service events
such as walk-a-thons, bike-a-thons, parades, simulated emer-
gency 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 in-
cludes 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 sys-
tem 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 consecu-
tive 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.

837 404 300 225 200
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680 394 KC2MBC 9o W7ARC
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675 385 290 221
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500 NSVE W2LC 220 KK3F

N2LTC 350 265 KB2DQ 193
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409 230 205 161
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Node Components

Amateur Radio 144 MHz FM trans-
ceiver: $150.

Controller—Used Kantronics KPC-
3: $75 (no computer needed).

Antenna—6 foot omni whip , ama-
teur grade: $75 (Ringo Ranger); com-
mercial grade: $130 (Maxrad).

Feed line—Belden 9913/LMR-400
costs about $1/foot. The average site
uses 100 feet.

Power supply—12 A switching:
$60-$100.

Cabinet—2 to 3 cubic foot locking
metal cabinets have ranged from free
surplus donations up to $100 for a
cabinet.

The use of standard firmware and “plain
AX.25” means we are compatible with the en-
tire stock of TNCs out there in ham shacks
round the state, we are not doing any program-
ming. We are convinced that in the event of a
disaster, there will not be time to distribute,
install and tailor specialized software, and
request registered IP network addresses as
an example.

We have had good luck with new stock
2 meter amateur FM transceivers, such as the

180 132 WOLAW  KG4OTL WW3JC
NF5B WAOKAQ WA1JVV  K8AE N3KB
177 KD5TXD ~KD4CQJ g4 89
w4zJy 130 ABAXK — wace WAFAL
175 WaEAT  KEMEY  wac  N1TPU
KBsygy  W4DAC 95 KD6YJB
KaFQu  N7CM
KA2BCE KASKLU N7YSS W7LG 88
167 N50UJ K9FHI WG8Z KG40QA
W5XX KBOKEG 94 87
KD50ONS 127 N3SW KG4FXG  WOHXB
kcamve  NN7H N2JWW  gg W5CU
165 125 N1IQI KA4LRM  K3IN
we7wow K2GW WeQz KB3CEZ 86
163 KCSLFB  AFANS WDOGUF
120 108 N8FXH
?Q:BN WX4H  N3RB ‘;\21ALE W8CPG
W2DWR ﬁg% \:\SSGGKH AF2K ﬁ%
KC2MQU 6SKK
K4IWW W4DLZ 90
WAIWL  ADaXV  wazgn — N1JX 82
157 K7UGT N2GJ N2VQA
KB2ETO  KA4FzI 105 KeBcL  KV4AN
155 KE4UEI ~ ABIAV  NoMN 81
WI2G woBHL  KL7OR  nNoHQL  AEsV
WA9ZTY W8YS WA2CUW  AD4BL
151 WI1GMF 104 N8DD 0
K8ZJU  NiLkJ ~ WBANCW WD8Q  womTO
150 KW1U 103 KeJT K7GXZ
WWEILY K4BEH KD4GBA K2YYF KC2JQE
WB5ZED W9NXC K3JL KF60OIF AL7N
KE4UOF  KOIBS WA4LN KC6NBI
AG9G wssBq 101 WD4LSS  axavw
K9LGU  VE3EUI ~ WSIM W4DNA e PH
KG4VDR 119 100 KC7SGM WB4BIK
AC5XK N2AKZ ~ W3TWV
147 WSV kCaGow wsuyH  NoZOC
WB2KNS  tA7 KB2KLH ~ WB7vYH orV
146 KAQDBK R2F W6ZOH 79
Aoy KWFBF  wagTrc  kG2D K7MQF
1 116 N2YIR wB2lJH ~ KAGO
WB58RCR WA2GUP WA2WMJ WB4GGS 77
115 WA8SS|  K4BG KO40L
144 w2qoB  KF6SHU  KAWKT  KC5EOK
KD7ZLF  k7EA) WA4EIC  K4FUM 75
140 ABOWR ngga ﬁﬁ}gmg K6RAU
&VBZEVSF;(O 112 KA4UIV  K3CN ARGAT
K7BFL ~ WeLTB  kivyca  KkBacau 74
WANTI K5HHS KK5GY K2VX AG4ZB
T KIOBK WNOY AA3SE  KB8UIH
KOSUTL 110 W7GHT  N3WK 73
KD1LE  K5MC WD8DHC  N3OR Al4DV
135 7EIE N8lY AA3GY  KK7TN
e GR  W7GM  WB2QIX  K8VFZ g
W3aYva N7YSS K3SS KB@ODTI KF4WIJ
W7GB Kl4JW ABOUY

The following stations qualified for PSHR in previous
months, but were not recognized in this column: (Aug)
W2MTA 255, WA9JWL 135, W1QU 100, W6JPH 84.

Kenwood TM-261A. This one, we discovered,
has a built-in timeout timer (10 minutes) that
can be enabled in the setup menus. In our early
days when funds were short, we used some
older 2 meter only mobile radios without ex-
tended receive. We require that the radio have
a lithium type battery (or be crystal controlled
or have a diode selector-switch) to retain the
correct frequency after an extended (2 week)
power outage.

No radio modifications have been re-
quired. There are those who prefer to use
modified commercial radios. We have found
the cost of channel elements ($80) is the same
price as a used Amateur Radio. Used radios
are often less expensive with bad displays or
missing microphones. We prefer 25 W radios.
These reduce any possible RFI and allow the
use of less expensive 7-10 A dc power sup-
plies.

For power supplies, we also use a mixture
of 13.5 V, 10 A-20 A switching power sup-
plies. We have experimented with some alarm-
type chargers and gel-cell batteries we have
found surplus. The chargers have tended to
have rather unfiltered outputs, so we have seen
ac hum on radios. In some cases, we have used
computer UPS units. We believe in the long
term, the only really reliable disaster emer-
gency power is solar, so we are thinking in
that direction.

[To be continued next month]

Section Traffic Manager Reports
September 2004

The following ARRL Section Traffic Managers reported: AK,
AL, AR, AZ, CO, CT, DE, EMA, ENY, EPA, EWA, GA, ID, IL,
IN, KS, KY, LA, MDC, MI, MN, MO, MS, NC, NE, NFL, NH,
NLI, NNJ, NNY, NTX, OH, OK, OR, ORG, SB, SC, SDG,
SFL, SJV, SNJ, STX, TN, VA, VT, WCF, WI, WNY, WPA,
WV, WWA, WY.

Section Emergency Coordinator Reports
September 2004

The following ARRL Section Emergency Coordinators re-
ported: AK, AZ, CO, EWA, GA, IN, KS, KY, LA, MDC, MN,
MO, NC, NE, NLI, NNJ, SD, SDG, SFL, SJV, SNJ, STX, SV,
VA, VT, WWA, WTX.

Brass Pounders League
September 2004

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 Rcvd Sent  Divd Total
KK3F 36 1342 1288 54 2720
N2LTC 0 964 950 52 1966
W1GMF 0 222 1508 24 1754
WB5ZED 30 790 865 30 1715
N1lQl 0 318 979 0 1297
KA5KLU 0 507 733 6 1246
W4zJY 0 612 615 0 1227
K9JPS 0 571 32 554 1157
KW1U 0 521 394 0 915
K7BDU 24 368 327 7 726
W7QM 0 304 410 28 742
WA4EAT 0 387 307 1 695
WB4GGS 0 336 335 1 672
W4DAC 12 286 295 25 618
WA4UEF 16 249 265 0 530
KAQEKG 3 265 260 1 529

BPL for 100 or more originations plus deliveries: KAQEKG
182, KK5GY 139, and N9VE 137.
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THE WORLD ABOVE 50 MHZ

Forward and Back

Two years ago in my first column, I
described what was to be found in my
“World Above 50 MHz” (WAS50) col-
umns. I wrote that the WAS50 would em-
phasize operating on the VHF+ bands and
the propa-gation milieu, equipment and
technical achievements that make this all
possible. This month, I want to go into a
little more detail about how the WAS50
column has evolved during these first two
years and ask readers to help me make
this a column that appeals to you. It is
important that WAS50 is interesting and
informative to the VHF+ community; for
that is its purpose.

Publication issues. QST production
costs dictate that the magazine be
limited to a certain number of pages de-
pendent on advertising revenue. Each
interest column has a fixed number of
pages—WASO0 normally gets three pages
(including the Standings box) in the
months that it is published. There are
strict publication deadlines: the last week
of the month, two months before the is-
sue appears. So, for the December issue,
all information must be to me by the last
week in September so I can integrate it
into the column and meet the space re-
quirements. If you don’t send me the in-
formation, it is not likely to be published
in the column. You should e-mail infor-
mation to me at w3zz@arrl.org if pos-
sible. Send it again if it bounces; I have a
very aggressive spam filter. You can also
call me or send snail mail (complete con-
tact information is at the bottom of the
first page of this column).

Structure. As a rule, the column has
two major segments: a feature, which
may include almost anything that is cur-
rent or interesting and operating news
[ON THE BANDS]. Features include al-
most anything of current interest, things
I have encountered or subjects that come
from readers. The operating news comes
primarily from the readership, some from
my own station operations, some from
Internet propagation loggers and even
e-mail or telephone calls to specific
people based on rumors. The column also
contains the VHF+ Standings and infor-
mational items like notices of contests
and their results, conventions, newswor-
thy events of various kinds and other in-
formational items like optimal weekends
for EME operation based on the WSLUU

Figure 1—WZ8D provided lots of rare
multiband Maritime grid contacts on his
recent vacation. Here is his 4WD camper
set up on a hilltop overlooking the
Atlantic in GNO5.

data. Let’s look specifically at what has
appeared in the past two years.

Feature issues. A quick analysis of
the columns since December 2002 reveals
that fully one-third of them have unusual
operating events as the lead feature. It
surprised me somewhat that enough ex-
citing things happened in that short pe-
riod to warrant filling eight columns with
detailed information. Indeed, upon re-
viewing these, I find
e A discussion of the decline of the

Leonids certainly the most spectacu-

This Month

December 4-5 ARRL International
EME Contest (second
weekend 50-1296 MHz)
Geminids meteor
shower peaks at 20452
There are no weekend days with good
EME conditions in December*

*Moon data from W5LUU

December 13

lar MS event in the last few decades;

e Three columns on the 2003 summer
openings from the Pacific Northwest
to Europe on 50, 144 and 222 MHz
E, in the US, and the unprecedented
2 meter E, activity in Europe;

e The September 2003, tropo records;

e The enormous flares and resulting au-
roras in late October 2003; and

e The recent two-part discussion of the
amazing 144/222 E openings the first
10 days of July 2004 that still did not
do justice to the subject.

There’s not a one that I wouldn’t use
again.

Five columns dealt with basic re-
sources available to the VHF+ amateur:
the basic station; antennas; VHF-oriented
clubs; VHF+ nets; VHF+ Web resources
and links from the WA50 Web site. [ have
intertwined discussions of digital tech-
nology and EME operation in three
different columns: a basic exposition of
weak-signal digital technology and its
relationship to EME, a description of
6 meter EME using digital technology
and my visit to K2UYH for the 2003
EME contest. EME certainly defines one
edge of the state of the VHF+ art. (It’s
one that I cannot do to any effective de-
gree from my small, tree-filled location.)

I’ve tried to suppress my natural in-
terest in propagation and contesting. As
for the former, my predecessor Emil
Pocock, W3EP, covered almost all as-
pects of this subject during his tenure.
You should go back and read his columns
on propagation; it will be well worth your
effort. Still, three columns deal with
propagation issues: the Brendan trophy
and possible tropo paths over the Atlan-
tic, early detection of 2-meter E_ and the
declining years of sunspot Cycle 23.

Contesting issues appeared in only two
columns that dealt with potential changes
in contesting structure to increase partici-
pation and the recommendations of Tom
Frenaye’s (K1KI) ad hoc VHF contesting
committee. Finally I have had two columns
featuring VHF stations and their opera-
tors—one fixed station and one rover. These
have been popular and I intend to do more.

The feature sections of three columns
were essentially written by experts in
those areas: Bob Cooper, ZL4AAA, on
long-distance tropospheric propagation;
Ned Stearns, AA7A, on early detection

Gene Zimmerman, W3ZZ 4 33 Brighton Dr, Gaithersburg, MD 20877 (tel 301-948-2594) 4 w3zz@arrl.org
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of E; and Lance Collister, W7GJ, on 6
meter EME. T will be looking for other
experts who are willing to write about
their specialized interests in the VHF
world.

I also would like to know of any inter-
est in excerpting parts of the resource
columns (clubs, nets and equipment/
antennas) for placement on the ARRL
Web site. If so, the information needs to
be updated. I am likewise open to sug-
gestions from readers of feature topics.

Operating News. I usually cover
operating news in the ON THE BANDS
section by propagation classes: tropo, E,,
aurora, meteor scatter. I then go by band
for 6 meters and the microwaves, or by
mode in the case of digital, where the re-
port does not fit one of the other head-
ings. Here I am greatly dependent on the
reports that you send me. Operating news
covers the month of the deadline. For
example, for this issue the deadline is the
end of September, so the news is for the
month of September. I can usually add
operating information that reaches me by
the first few days of the following month.
The old maxim says that all politics is
local; even more so in the case of most
VHF propagation.

Because of the nature of the beast,
something interesting or even noteworthy
may occur in one part of the country and
those outside the area may know nothing
of it. For example, 2 meter E is often con-
fined to very narrow areas. A very short
opening with only one or two contacts
may be completely missed unless some-
one sends me a report. Tropo openings
even several-hundred kilometers in length
go unreported.

Yes, the propagation loggers are use-
ful, but because everything is logged in
real time, not everything you see actually
turns out to have happened. Or, it is im-
possible to determine whether something
was worked or just heard. In such cases,
I try to track down one end of the QSO
by e-mail or telephone, but surprisingly
often that does not work. I get regular re-
ports from many people—these are often
very valuable and spot things like Pacific
and Asian openings from the US West
Coast that otherwise go unannounced.
Because of the history functions of some
of the loggers, I cannot check reports
unless I know about them rather quickly
and I have access to the Internet at that
time (not so if [ am away from home).

What kind of news do I want to see,
and how do I decide what to put in the
column? That depends on how newswor-
thy the observation is, how many reports
and how much space I have. I am look-
ing for things that are somewhat out of
the ordinary. How to judge this depends,

in part, on experience.

Tropo. The average 100 W station with
a reasonably clear horizon can work a
similarly situated station on tropo 500 km
(300 miles) away up through 70 cm. A
high-power station with big antennas
from a quiet, superior location can work
a similarly situated station 800 km (500
miles) away. Tropo distances beyond that
are worth reporting, especially with
stronger signals than normal along the
path.

E-skip. Single-hop E is most common
on 6 meters between early May and mid/
late August. To tell me that you worked
stations in Florida from Chicago on June
15 might not be of particular interest, but
to tell me that you experienced single hop
E, on 24 out of the 30 days in June would
be useful. E; openings of any kind out-
side those months are usually of interest.
Double-hop E; and multiple-hop E, are
always of interest; these are contacts in
excess of 2300 km (1430 mi). Single-hop
E, contacts on 2 meters should be re-
ported, particularly if you are located in
a sparsely populated area and/or do not
hear much activity. All 222 MHz E_ con-
tacts should be reported.

Aurora. There is much more aurora
than is reported in the column because I
don’t get the reports. If the opening is
marginal, send a report, particularly if
you are at a high latitude and you don’t
hear much activity. I would also like to
hear from anybody making aurora con-
tacts located at 36°N latitude or less. I
try to highlight the long-distance contacts
during the better aurora openings and
contacts with stations in the most south-
erly locations. Contacts are made by re-
flecting signals off the auroral curtain
located at E-layer heights. Maximal dis-
tances depend on auroral geometry—
about 1000 km (600 miles) on a N/S axis
to 2200 km (1367 miles) on an E/W axis.
Aurora contacts on 222 MHz and particu-
larly 432 MHz should always be reported.

Meteor Scatter. WSIT (FSK441) has
revolutionized MS communication. Even
modest stations can now make MS con-
tacts essentially 24 hours a day without
the benefit of meteor showers. For the
column, I am interested in reports of con-
ditions and contacts made during known
meteor showers like the Perseids and the
Geminids. Please specify the mode you
used to make the contact—SSB, CW or
digital. Reports of long-distance digital
contacts, whether during a shower or not,
are always welcome.

Six meters. Most 6 meter news in the
column is multiple-hop E,, F2 propaga-
tion when it happens and DX contacts.
For the most part, this covers the sum-
mer months and, to a lesser extent, the

secondary E season December and
January. Six-meter E; in the months of
September, October early/mid November,
February, March and early April is real
news and ought to be reported.

Microwaves. Most unusual microwave
contacts are via enhanced tropo ducting.
Distances vary depending on the terrain
and the amount of power at each end.
Again, I’d like to know about distances
beyond normal and contacts made by
non-tropo means like long rain/snow scat-
ter. News of large organized activities at
24 GHz and above is always welcome.

Informational items. I use the HERE
AND THERE section to deal with items
that do not readily fit the “Operating
News” subdivisions. These might include
conventions, contests, unusual records
and the like. If you want mention in the
column, make sure to mind the deadlines
(see above). I also include a sidebar, This
Month, which delineates operating and/
or social events for the month and points
out the optimal weekend(s) for EME
conditions.

ON THE BANDS

After a summer stuffed with openings of
all kinds, this September was much, much qui-
eter. The month featured an unusual number
of hurricanes making landfall in Florida and
often moving northeastward fairly far inland
over the Appalachians. This often means
strong tropo ducting along the Atlantic coast
and even inland in the Midwest. Some of this
did occur, but for the most part September did
not produce any notable openings supporting
very-long-distance contacts. Perhaps associ-
ated slow-moving high-pressure systems
combined with storm movement offshore
up the Atlantic coast would have produced
better conditions, like those we saw on
September 25.

Contests. Early reports from the Septem-
ber ARRL VHF contest indicate that there was
some tropospheric enhancement, at least along
the East Coast. Dave, KIWHS (FN43mj), in-
dicates that he worked 40-50 contacts on 144,
222 and 432 MHz with stations in the EN9Os,
80s and 70s after 21Z on September 11. Roger,
K2SMN (FN20), found enhanced conditions
down the coast to the Carolinas the following
morning. The 2 meter Fall Sprint on Septem-
ber 20 featured enhanced conditions along the
East Coast. Ron, WZ1V (FN31), worked
westward to VE3TMG (EN82) and southward
as far as W4WA (EM84ej), who was worked
also by many others in the Northeast. The 222
Sprint was rainy and looked unpromising but
I worked 25 grids from FM19 including
W4WA, KIWHS and W8RU (EN82).

Tropospheric ducting. Good conditions
occurred around the 10-12th, 18-22nd, 25th
and 29-30th. The month’s highlight was a
contact between Dave, KIWHS, and Dex,
WA4DEX (EM95tg), at 0400Z on September
25 on all bands between 2.3 and 10 GHz. The
5 and 10 GHz contacts were a new North
American overland record (1212 km—753 mi)
and were aided by a combination of a cold
front to the west and Hurricane Jeanne just
off the FL coast. Dave was running 21 W to a
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50-MHz Standings

Published 50-MHz standings include call-area leaders as of October 1. For a complete listing, check the Standings Boxes on the
“World Above 50 MHz” ARRL Web pages at www.arrl.org/gst/worldabove/. To ensure that the Standings Boxes reflect current
activity, submit reports at least every two years by e-mail to standings@arrl.org. For printed forms, send a request with an SASE to
Standings, ARRL, 225 Main St, Newington, CT 06111.

DXcC Best
Call States  Entities Grids DXt
sign QTH Worked Worked Worked (km)
1
W1JJ RI 50 167 — 15,594
K1SIX* NH 50 164 1000 14,982
K1SG MA 50 147 500 14,521
W3EP/1 CT 50 143 1003 15,750
K1IGUN ME 50 136 — —
K1MS MA 50 135 — 14,498
KA1A NH 50 135 — 14,533
AABTT/1 VT 50 132 681 14,589
K1LPS vT 50 129 675 14,592
W1AIM VT 50 129 525 14,928
K1TEO CT 50 123 880 14,430
2
K2zD NJ 50 154 — 15,502
K2MUB  NY 50 148 — —
WA2BPE NY 50 141 — 15,390
K2AXX  NY 50 126 925 14,198
WA1RKS NY 37 126 204 13613
W2MPK  NY 50 115 — —
K20VS NY 50 110 441 13,124
K1JT NJ 50 90 554 14,150
W2GKR NY 50 85 459 14,470
KB2YVC NY 48 64 395 12,300
3
W3JO PA 50 157 — 14,929
wavz MD 50 148 700 14,038
W3NZL MD 50 140 — 15,835
W3zz MD 50 137 830 15,769
W3TC PA 50 130 681 14,945
K3z0 MD 50 128 617 15,066
N3DB MD 50 125 743 15,083
AK3E MD 50 99 648 14,445
4
K4MM FL 50 145 — 16,326
N4MM VA 50 138 865 —
WA4LOX FL 50 132 — 15,664
w4TJ VA 50 125 718 15,688
WA4NJP *GA 50 122 985 13,171
K4PI GA 49 122 748 12,555
W4TRH SC 50 120 75 14,675
NW5E FL 50 119 653 15,103
KE4WBO FL 47 118 — 10,700
AC4TO  FL 50 113 650 14,760
WB4WXE GA 50 111 — 14,320
K4RX FL — 110 — —

DXcC Best
Call States  Entities Grids DXt
sign QTH Worked Worked Worked (km)
5
W50ZI TX 50 152 1029 15,141
W5EU TX 50 150 — 16,278
WD5K TX 50 140 1067 14,927
K5AM NM 50 135 842 17,861
K5UR AR 50 134 1013 —
WA5JCI  TX 50 120 789 —
AA5XE X 50 115 677 15,142
WS5HNK*  TX 50 109 — 14,815
W5LUA TX 50 99 - —
N5HYV LA 50 85 700 —
6
K6QXY * CA 50 128 — 15,555
N6CA CA 50 122 — 18,445
WABPEV * CA 50 116 — 18,246
W6BYA CA 50 114 771 16,708
W6CPL CA 50 104 — 18,422
KH6/K6MIO HI 50 100 470 19,360
N6RZ CA 50 82 — 14,778
NH7RO HI 41 82 448 16,810
KB6NAN  CA 50 81 680 16,638
W6TOD  CA 50 72 — —
7
W7RV AZ 50 132 987 18,227
AA7A AX 50 110 — —
W7KNT MT 50 97 714 15,557
W7GJ * MT 50 88 — 7,534
W7MEM 1D 50 74 612 16,106
WA7ZKYM WY 50 50 426 14,526
N7IR AZ 50 43 434 13,216
8
K8MFO  OH 50 150 — —
WB8BXX  OH 50 112 700 15,224
N8KOL OH 50 107 624 13,163
W8PAT  OH 50 104 478 13,459
W8uVv OH 50 104 165 14,378
WB8TN Wwv 50 101 475 12,436
WBSTGY Ml 50 91 472 13,939
K8ROX OH 50 73 525 11,138
WABJOC OH 50 65 329 12,142
W8SIX OH 50 58 395 13,800
9
WORPM  WI 50 111 506 14,092
W9RM IL 50 99 635 13,712

DXCC Best
Call States  Entities Grids DXt
sign QTH Worked Worked Worked (km)
NONJY IL 50 86 472 14,582
K9SM IL 50 82 481 15,148
WIOGM Wi 50 53 363 10,200
WAQPWP WI 50 45 406 10,400
K9MU Wi 50 43 370 10,447
0
KOFF MO 50 122 740 16,246
KMOA MO 50 115 860 16,190
KosQ MN 50 114 349 16,106
KOGU CcO 50 97 728 17,142
WAQKBZ MO 50 97 612 16,354
WOJRP MO 50 88 631 14,310
KoCS CcO 50 84 530 17,204
KocJ MN 50 78 — 15,500
Canada
VE3KKL ON 50 114 618 15,302
VE3DSS ON 50 106 120 15,230
VE2PEP PQ 50 92 655 11,574
VE3TMG ON 50 61 500 15,454
VE2PIJ PQ 49 51 403 6,104
International
SVIDH INT 29 228 904 16,600
IKOFTA  INT 37 222 1053 18,263
EH7KW INT 44 214 1009 19,910
IK2GSO INT 37 211 1034 18,861
SM7FJE INT 43 202 1085 15,912
GOJHC  INT 43 202 1040 15,951
IOWTD  INT 30 195 775 18,262
SM7AED INT 42 191 997 15,931
F5LNU  INT 40 188 863 19,183
IZ1IEPM INT —_ 171 621 18,813
9A1Z INT — 168 — —
PY5CC INT 48 161 569 18,257
F5DE INT 36 154 674 15,789
GWB8ASA INT 21 141 546 14,630
ZS6WB  INT 11 137 632 19,288
TI5KD INT 50 134 866 18,757
YV4DDK INT — 122 — —
ZS6NK * INT 16 119 373 19,360
tTerrestrial
* Includes EME contacts
—Not given

0.9 m (3 ft) dish on 10 GHz and 10 W to a
similar dish on 5.7 GHz. Dex was running
20 W to a 0.6 (2 ft) dish on 10 GHz and 10 W
to a homebrew horn on 5.7 GHz. Jon, N@JK
(EM18), noted mildly enhanced propagation to
WI and a contact between NGLL (EM09) and
EN41 on the 9th and 10th. Between Septem-
ber 18 and 21, Bob, AAYMY (EN50), worked
WA4ZRZ (EM63) and K4XR (EM64) on 144,
222, 432 and 1296 MHz among others in
EM54, 56, 74 and 75. Stan, W8MIL, also
worked W4ZRZ on 222 FM on the 18th. Mark,
K2AXX (FN12cs), worked KSQE (EM31cj)
over an 1896 km (1178 mile) path on Septem-
ber 22 with a 2 meter halo. Dan, NGURW
(EN41), made it to W4ZRZ on the 21st and
WSMIL reached KSQE and WB5UOI (EM20)
in Texas on the 22nd, both on 2 meters. Greg,
W8GG (EM8S), notes that he has now worked
100 grids and 30 states on 2 meters in the last
45 days on tropo and meteor scatter. The great
news is that he is about to provide 222 and
432 MHz from his rare grid square.

6 meters. The dearth of activity heralds
the end of the E-skip season. Gary, N3JPU
(FM19), and Ken, WB2AMU (FN30), report
a minor opening from New England and the
Mid-Atlantic states to Florida. N@JK worked
to the northeast on September 29 and reports
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that NOLL (EM09) was having good luck from
western Pennsylvania, New York and VE3. A
more widespread opening appeared on Sep-
tember 30 with numerous contacts from Mem-
phis (EM55) and northeastward, to VE4, from
the EM17 area to DM57 (Montana) and the
East Coast (thanks N@JK) and EN10 to EN66,
DM54 and the Mid-Atlantic (thanks Bill,
K@HA). Bill also heard VEICSM in FN74.
Gary, N3JPU, also worked several VEs in the
FN60s and *70s before an opening out to the
Midwest. Reports of TE were even scarcer.
The dxworld.com propagation logger showed
N8UUP hearing LU9EHF on the 21st and
HP3XUG hearing LU, CE and ZP beacons on
the 27th. John, WZ8D, conducted one of his
well-known vacation trips to Canada (see Fig-
ure 1), this time to the Maritime Provinces
after a short stay in FN53 in Maine.

EME. There are several interesting reports
on the EME scene. Via JT65a, Lance, W7G]J,
logged country #89, 7P8NK, for what appears
to be the first North American/7P8 contact on
6 meters on August 2. Gary, KB8RQ, had a
great summer with five new countries on
2 meter EME: OJO/DL8YHR; HI3TEJ;
YV0D; 7P8NK and V73AX; his DXCC total
now stands at 159. Dave, W5UN, worked
VQOILA and then VQ9X on 2 meters on Sep-

tember 8 on CW for the first-ever EME QSOs
from Diego Garcia. Dave is running 32 X
2M5WL 17-element Yagis and now has 171
DXCC countries confirmed on 2 meters with
the recent additions of V73AX and HI3TEJ.

HERE AND THERE

Reflections from the Genesis Mission.
We all know about meteor scatter and EME.
What about other sources of ionospheric ion-
ization? On September 8 between 1552-
1600Z, Robert, KR70 (DMO07), recorded
signals from KC6ZWT (CM98) and WA6KLK
(CM89) back scattered off the ionized trail
created by the reentry of the Genesis Mission
capsule. Robert was using a pair of 11-meter
(34 ft)-boom M? Yagis on an azimuth head-
ing of 15° toward the capsule while the sta-
tions he heard were inaudible on their direct
headings of 335° and 312°, respectively. No
forward-scatter signals were heard.

Geminids meteor shower. This is one of
the biggest showers of the year, with ZHRs
reaching 100 at times. The meteors are gen-
erally relatively slow [35 km/s] and the bursts
are usually short. The shower is predicted to
peak on December 13 at 2045Z. As with any
shower that has short bursts, WSJT is often
very effective.



HOW’S DX?

Northern California DX Foundation Makes Two Large
Grants to Benefit DXers

On September 18 at the WODXCC DX
Convention in Chicago, the Northern
California DX Foundation, Inc (NCDXF)
announced that it has awarded two
major sponsorship grants for the 2005
Kerguelen Islands (FT/X) and Peter I
(3Y0X) DXpeditions. Together, these
grants exceed $100,000, and represent the
largest ever made by the NCDXF.

The Northern California DX Founda-
tion was founded in 1972 to assist worth-
while Amateur Radio and scientific
projects with funding and equipment. Al-
though the words “Northern California”
still appear in its title, the activities of
the Foundation are international in scope,
rather than regional. In addition to pro-
viding financial aid to significant
DXpeditions, the Foundation, in coopera-
tion with the IARU, maintains a world-
wide network of high-frequency radio
beacons that help amateurs assess the
current condition of the ionosphere. The
entire system is designed, built and main-
tained by volunteers at no charge except
for the actual cost of the hardware and
related components.

The Foundation is an organization de-
scribed in Section 501(c)(3) of the United
States Internal Revenue Code, and all
contributions are tax-deductible to the
extent permitted by law for US taxpay-
ers. The Foundation does not have a paid
staff, and no Foundation officer, director
or advisor receives a salary or compen-
sation in any form from the Foundation.
More information about the NCDXF can
be found on its Web site, www.ncdxf.org.

PETER | ISLAND HISTORY

On January 21, 1821 Fabian Gottlieb
von Bellingshausen, an Estonian admiral
sailing under the Russian flag, discovered
Peter I Island, naming it after the Russian
Czar Peter the Great. Bellingshausen only
got within 15 miles and never made a land-
ing on the new-found island. This was the
first island to be discovered south of the
Antarctic Circle. On January 17, 1927 the
Norwegian whaler ODD I manned by Cap-
tain Andersen circumnavigated the island,
but was unable to land because of rough
seas. Then on February 2, 1929 the “Sec-
ond Norvegia Expedition” landed on the
island and claimed it in the name of Nor-
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Figure 1—Kerguelen Island ranks #13 on The DX Magazine’s 2003 Most Wanted List
and will surely go up in value on the 2004 list!

way. The crew spent one week on the iso-
lated island. While there, the Norwegians
were preoccupied with “soundings, dredg-
ing, charting the island and establishing a
depot for provisions.” Norway made a par-
liamentary decision to make Peter I Island
a Territory on March 6, 1931, and it even-
tually became a Dependency in 1933.

The island measures approximately 23
km (14 miles) long and 10 km (6 miles)
wide and is located in the Bellingshausen
Sea at 68° 49' S and 90° 44" W. The high-
est point on Peter I Island is Lars
Christensen Peak rising 1755 meters (5791
feet), located next to the island’s extinct
volcano.

At the April 21-22, 1983 ARRL Board
of Directors meeting, John Kanode,
N4MM, presented a report of the DX

Advisory Committee (DXAC) recogniz-
ing Peter I Island as a new country. In
the September 1983 “How’s DX?” col-
umn it was officially announced that the
ARRL Awards Committee “accepted the
recommendation of the DX Advisory
Committee to add Peter I Island (3Y) to
the DXCC list when the first creditable
operation occurs from there.”

Just over three years later Norwegian
operators Einar Enderud, LA1EE/3Y1EE,
and Kare Pedersen, LA2GV/3Y2GYV, acti-
vated Peter I Island for the first time. Both
team members and all of their equipment
were loaded on a small helicopter and
transported to the icy island. They set up
camp at Eva’s Odd about 125 meters (425
feet) ASL with a clear shot to all direc-
tions, except the south. The two made a

Bernie McClenny, W3UR 4 3025 Hobbs Rd, Glenwood, MD 21738-9728 € w3ur@arrl.org
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total of 17,000 QSOs in just 10 days of
operations.

The next DXpedition to the remote is-
land took place in the first half of Febru-
ary 1994. The team departed from the
Falklands aboard the Russian icebreaker
MV Kapitan Khlebnikov. The journey
took 6 days. This operation managed just
over 60,000 QSOs in 15 days with eight
operators.

PETER | ISLAND DXPEDITION
JANUARY-FEBRUARY 2005

A multinational team of DXpeditioners
and one explorer, led by Antarctic
DXpedition veterans Ralph Fedor, K@IR,
and Bob Allphin, K4UEE, will activate
Peter I Island between January 14 and Feb-
ruary 10, 2005. Other team members in-
clude F2JD, HB9AHL, HB9BHW, K3NA,
K4SV, K5AB, K9SG, LA6VM, N2WB,
N4GRN, N60OX, NK7C, NP4IW, OH2BH,
OH2PM, PA5M, UA3AB, VK4GL and
W@RUN. “Alternates are in place for any
unexpected cancellations.” The Chilean
registered vessel Antarctic Dream, and its
dedicated helicopter, will be supporting the
group for their entire journey.

“This DXpedition is funded princi-
pally by the contributions of its twenty-
one members plus this very generous
grant by the Northern California DX
Foundation,” said Bob Allphin, K4UEE,
co-leader of the DXpedition. However,
because of the extraordinary cost of char-
tering the Antarctic Dream to travel
safely to and from this remote location,
additional assistance is still being sought
from the worldwide DX community.

The voyage to Peter I will take 6 to 7
days. The exact landing date is weather
dependent. The ship will stand off shore
until there is adequate flying weather for
the helicopter. Then the crew will move
as fast as possible to get all men and gear
safely ashore before the weather window
closes. The group is hoping for two full
weeks of operation from Peter 1.

Plans are to have nine stations with
eight amplifiers ready to be on any open
band 24 hours a day. So there may be
more than one station on a band at a time!
Suggested frequencies are as follows:

CW—1826.5, 3504, 7004, 10104/
10124, 14024, 18074, 21024, 24894,
28024, 50115

SSB—3799, 7057, 14195, 18145,
21295, 24945, 28475, 50115

RTTY—14080, 21080, 28080

Details were still coming together as we
went to press. For further information on
the Peter I DXpedition, and how to contrib-
ute to its success, g0 to www.peterone.com.

FT#X—KERGUELEN ISLANDS
A multinational team of 12 highly ex-
78 December 2004 Q5%
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on the most
wanted lists.

perienced operators from France, Ireland,
Switzerland, Canada, Australia, Singapore,
South Africa and the United States will
activate Kerguelen on the HF bands be-
tween March 15 and April 2, 2005. The
New Zealand registered vessel Braveheart,
used during the 2002 Microlite DXpedition
to South Georgia (VP8GEO) and South
Sandwich (VP8THU), will again be sup-
porting the group for their entire 30 day
journey.

“This DXpedition is funded entirely
by the 12 team members and a generous
and exclusive grant by the Northern
California DX Foundation,” said James
Brooks, 9V1YC, DXpedition Team
Leader. “There are no other club, foun-
dation, individual, manufacturer or QSL
sponsors.” Additional details regarding
the Kerguelen Islands DXpedition will be
released through the DX bulletins.

KERGUELEN ISLAND

The Kerguelen Islands consist of one
main island Kerguelen, which is also
known as Desolation Island, along with
about 300 other islets. King Louis XV of
France commissioned Yves-Joseph de
Kerguelen-Tremarec, a French navigator,
to find a southern hemisphere colony for
France. Kerguelen departed Mauritius
(3B8) on January 16, 1772 sailing south.
Discovered on February 12, 1772, the is-
lands were annexed by the French in
1893. During the early 1900s sheep rais-
ing, whaling and colonization were all at-
tempted, and each failed.

Shortly after World War II the Austra-
lian National Antarctic Research Expedi-
tions (ANARE) started visiting the islands,
which forced France to inhabit the islands

in order to retain possession. With this in
mind, Frenchman Pierre Sicaud estab-
lished a garrison called Port aux Francais
in December 1949. In January 1951 he in-
stalled a weather station. The islands be-
came part of the Terres Australes et
Antarctiques Francgaises (TAAF) in early
August 1955. These days, the islands are
home to some 50-100 scientists.

Amateur Radio on Kerguelen Island

Although Kerguelen Island was on the
original DXCC list from November 1945,
the first operation from this entity was
not until January 1950. The first station
was FB8XX, operated by Henri Mobre.
During the 1950s until 1972 multiple op-
erators used this “club call sign.” From
1972 until the mid ’80s, the French au-
thorities issued FB8X calls in sequential
order (FB8XA, XB, XC, etc). By the mid
’80s another change was made. At first
the prefix was FT8Xx, which was then
changed to FT#Xx. During the ’80s until
the late 90s there were usually one or
two operators from the French Antarctic
islands (Crozet, Amsterdam or
Kerguelen). The last operator from
Kerguelen was in 1998. This upcoming
DXpedition to Kerguelen will surely be
the biggest-ever operation from this semi-
rare DXCC Entity.

WRAPUP

That’s it for this month. A special
thanks to FOAJA, K@IR, K4UEE, N4GN
and NCDXF for making this month’s col-
umn possible. Do you have DX news?
Don’t forget to let your DX editor know.
Until next month, see you in the pile-
ups!—Bernie, W3UR



OLD RADIO

Early Photos and Postcards

Some time ago I was given a wonderful
box of photos of early wireless stations from
around the world. I have been cataloging
them so that I could share them with you in
our column.

Sorting and organizing something this
old is not easy. It’s difficult to identify all
of them. I found that some photos are from
the same stations, and others appear to be
singles. They are all interesting.

The ones that fascinated me the most were
the photos from Japan. One very knowledge-
able collector friend who specializes in post-
cards and wireless photos told me he has never
seen pre-war, color, radio station postcards
from Japan. I have also found some great old
photographs that were taken inside these same
stations. So I'll start with the Japan Wireless
Telegraph Company and will comment on them
with captions under the pictures.

Figure 1—Logo of the Japan Wireless
Telegraph Company. This is also
displayed on the company flags, which
you can barely see in the photos.
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Figure 2—Map of the International Radio Communication

System of Japan.
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Figure 3—Haranomachi Transmitting Station, Fukushima-ken.
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Figure 4—Oyama Transmitting Station, Toehigi-ken.

Fukushima-ken.
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Tomioka Short Wave Transmitting Station, Fukushima-ken.
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Figure 5—Tomioka Short Wave Transmitting Station,
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Figure 6—Yokkaichi Receiving Station, Mie-ken.
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Yosami Transmitting Station, Afchi-ken.
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Figure 7—Yosami Transmitting Station, Aichi-ken.

John Dilks, K2TQN 4

125 Wharf Road, Egg Harbor Township, NJ 08234-8501

¢ Kk2tgn@arrl.org
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Figure 10—Japan’s Radio Circuit. This map of Japan shows
locations of transmitting, receiving and central stations, and
the eventual far end destination of the circuit.
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Figure 12—Huge Oscillation Coil for the High Frequency
Generator. (Photo 1929)
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Figure 11—High Frequency Generator used for transmitting.
(Photo 1929)

Figure 13—Antenna C0|Is and Loadlng Capacitors. (Photo 1929)
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Figure 14—Sitting at his “mill,” Superintendent Yonemura is
ready to copy the next message at the Tomioka Receiving
Station, call letters “JAA.” Note the early tubes on the panels of
the two receivers. The cylindrical units at either end of the
receivers are called Loose Couplers. They have tapped and
movable coils, and are used to help tune in stations. The
antenna selector switches are on the panel above the receivers.
There is a single light bulb overhead. His logbook is on top of
the receiver on the right. (Photo 1921)

Conclusion

I tried to find some additional information on the Japan Wire-
less Telegraph Company and on early radio history in Japan on
the Internet, without success. I think you will agree, though, that
they had a very substantial wireless system. I hope you enjoyed
seeing it.—K2TQON



AMATEUR RADIO WORLD

IARU Region 2 Executive Committee, IARU Region 2
Conference and IARU Administrative Council Meet in

Trinidad & Tobago

Region 2 of the International Amateur
Radio Union (IARU) held its triennial
conference in Port of Spain, Trinidad &
Tobago, September 27-October 1, and
Region 2’s Executive Committee held its
meeting just prior to the conference, on
September 25. The Region 2 conference
attendees elected its new leadership, in-
cluding elevating Rod Stafford, W6ROD,
to President, replacing Pedro Seidemann,
YV5BPG. Reinaldo Leandro, YV5SAMH,
replaced Stafford as Region 2 Secretary.
Daniel Lamoureux, VE2KA, replaced
Tim Ellam, VE6SH (who is now IARU
Vice President) as Area A Director. Re-
turning to the Committee are incumbents
Dario Jurado, HP1DJ, Vice President;
Noel Donawa, 9Y4NED, Treasurer and
Director; Gustavo de Faria Franco,
PT2ADM, Director; Pedro Rodriguez,
CO2RP, Director; Ron Szama, LU2AH,
Director, and Marco Tulio Gudiel,
TGY9AGD, Director.

IARU Administrative Council
Adopts Three-Year Plan

Following the Region 2 conference,
The International Amateur Radio Union
(IARU) Administrative Council met
October 2-4 in Trinidad. The Council has
adopted a three-year plan for the devel-
opment of support for Amateur Radio fre-
quency allocations. The plan provides for
the TARU to maintain and increase con-
tact with regional telecommunications
organizations through its regional offices.
The Council also adopted positions on
agenda items for World Radiocommuni-
cation Conference 2007 (WRC-07). The
TARU will seek a future WRC agenda
item looking toward a worldwide ama-
teur allocation at 50 MHz. Six meters is
not now available in all parts of the world.

In other business, the Council adopted
a resolution calling attention to the
obligation of telecommunication admin-
istrations “to take all practicable and nec-
essary steps to avoid harmful interference
to radiocommunication services from
power and telecommunication distribu-
tion networks, including so-called Broad-
band over Power Line (BPL) systems that
use the HF spectrum.”

The Council also received a report of
arecent International Telecommunication
Union (ITU) Development Sector Study
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The new IARU Region 2 Executive
Committee. Front row (Left to right):
Reinaldo Leandro, YV5AMH (R2 Secretary-
Elect); Rod Stafford, W6ROD (President-
Elect); Dario Jurado, HP1DJ (R2 Vice
President) and Noel Donawa, 9Y4NED

(R2 Treasurer). Standing (left to right):
Pedro Rodriguez, CO2RP (R2 Director);
Marco Tulio Gudiel, TG9AGD (R2 Director);
Gustavo de Faria Franco, PT2ADM (R2
Director); Ron Szama, LU2AH (R2
Director). Also elected to the Region 2
Executive Committee, but not pictured was
Daniel Lamoureux, VE2KA, who was
unable to travel to the conference. The
Executive Committee members’ new three-
year terms of office begin November 15.

Group 2 meeting that outlines progress
toward revising a Recommendation con-
cerning effective utilization of Amateur
Radio in disaster mitigation and relief.
Amendments to the international Radio
Regulations at World Radiocommunica-
tion Conference 2003 placed additional
emphasis on this role. The Council also
agreed to rename the position of TARU
disaster communications adviser to JARU
international coordinator for emergency
communications. Hans Zimmermann,
HB9AQS, will continue to serve the
TIARU in this capacity.

Focusing primarily on WRC-07, the
Council developed a list of ITU meetings
during the coming year at which IARU
representation will be required and re-
viewed plans for staffing them.

The Council also charged the TARU
leadership with drafting a “white paper”
to scope the environment and develop op-
tions for the TARU’s long-term role and
structure. Council members also dis-
cussed issues relating to the constitutions
of the IARU and its regional organiza-
tions and agreed to further consider these

matters when the white paper is nearing
completion.

The International Secretariat—ARRL
—presented the 2005-2007 budget, which
includes provision for financial contribu-
tions from the three regional organiza-
tions to defray a portion of the expenses,
in accordance with previously adopted
policy.

In other action, the IARU Administra-
tive Council:

e selected “Radio Amateurs Expand-
ing the World of Wireless Communica-
tions” as the theme for World Amateur
Radio Day 2005—celebrated each April
18. World Amateur Radio Day marks the
anniversary of the founding of the TARU
in 1925 and provides an opportunity to
present a positive image of Amateur
Radio to the public.

e reviewed and updated a working
document describing the requirements for
radio spectrum allocations to the Ama-
teur and Amateur-Satellite services.

e received reports on successful
IARU participation in ITU Telecom
World 2003 (Geneva), Africa Telecom
2004 (Cairo), and Asia Telecom 2004
(Busan, Republic of Korea).

e noted initial preparations by IARU
Region 2 to participate in the upcoming
Americas Telecom next October in Bra-
zil. Telecoms offer opportunities to dem-
onstrate the benefits of Amateur Radio
to telecommunications administrators
and other important officials.

e received an interim report on the
development of a suitable memorial for
radio amateurs who lost their lives while
performing humanitarian service.

Attending the Port of Spain meeting
were IARU President Larry Price,
W4RA; Vice President Tim Ellam,
VEG6SH; Secretary David Sumner, K1ZZ;
regional representatives Ole Garpestad,
LA2RR, Don Beattie, G3BJ, Panayot
Danev, LZ1US, Pedro Seidemann,
YV5BPG, Rod Stafford, W6ROD, Noel
Donawa, 9Y4NED, Peter Naish,
VK2BPN, and Yoshi Sekido, JJI1IOEY;
and recording secretary Paul Rinaldo,
W4RI.

The next IARU Administrative Coun-
cil meeting is set for September 17-18,
2005, in Switzerland following the IARU
Region 1 Conference.
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AMATEUR SATELLITES

A Little Courtesy, Please

AMSAT-OSCAR 51, better known as
Echo, remains relentlessly healthy at the
time of this writing. The only problem
discovered so far is its overwhelming
popularity.

It seems that everyone with a dual-band
VHF/UHF FM transceiver is attempting to
make contacts as this amazing little satel-
lite streaks overhead. The result is pande-
monium, which is to be expected with a
single uplink/downlink frequency pair.
Unlike Fuji-OSCAR 29, for example,
which spreads its activity over 100 kHz,
Echo is forced to drink from a single RF
fire hose.

Too many signals compete for the
attention of Echo’s uplink receiver. Since
we can’t modify the laws of physics to
accommodate all of them, we have to rely
on simple courtesy. When you reach for
the push-to-talk button, remember that
you are one of dozens of stations at-
tempting to use the satellite during that
10 or 15 minute pass window. Act ac-
cordingly and limit your transmissions
to a couple of brief exchanges. (If you
organize your thoughts, you can commu-
nicate a surprising amount of informa-
tion in about 10 seconds!)

Sadly, I’ve heard a number of opera-
tors who are either unaware of the crowded
uplink condition, or choose to ignore it.
They have the RF muscle to seize the sat-
ellite and they hold it through much of the
pass, chit-chatting about the weather, their
equipment or whatever. This effectively
locks out the weaker signals, denying
many stations their chance to make a sat-
ellite contact.

If you want to enjoy a lengthy QSO,
Echo is not the satellite to use. Switch
to SSB or CW and try OSCAR 29, or
perhaps OSCAR 7 when it is in sunlight.
These satellites are designed to accom-
modate many conversations at once.

Experimenter’s Days on Echo

Every Wednesday is “Experimenter’s
Day” aboard OSCAR 51. This is the day
the command team sets aside to try dif-
ferent operating frequencies and modes.
As this column was written, there had
been tests of the 2.4 GHz downlink, the
38.4 kbps data mode and the PSK31
mode.

If you are curious and in the mood for
a challenge, I recommend Experimenter’s
Days highly. We had W1AW on the air for

one of the PSK31 tests back in Septem-
ber. The PSK31 uplink is on 10 meter SSB
with the downlink on 70 cm FM. Several
stations saw us calling CQ, but we failed
to copy anyone on the downlink. You can
bet we’ll try again, though.

Mike Kingery, KE4AZN, maintains
the Echo page on the AMSAT Web site at
www.amsat.org/amsat-new/echo/. Visit
this page and you’ll get the scoop on what
is being planned for upcoming Experi-
menter’s Days.

VE3VRW

VE3VRW'’s satellite tracking antennas.
Don ports the downlink receive audio to
a group of networked repeaters in
Toronto. You can listen to the action by
connecting to the repeater network via
Echolink.

AMSAT-OSCAR
51 (aka Echo)
prior to launch.
It’s the cube
located to the
right of the
hexagonal
Unisat.

Satellites on Echolink

If you’d like to eavesdrop on OSCAR
51, OSCAR 50 or the International Space
Station, but you don’t own the radio gear
to do so, you can now listen to these space-
craft on the Internet using Echolink VoIP
software.

This remarkable capability is all thanks
to Don Agro, VE3VRW, and his “satellite
gateway.” Don has a set of satellite
antennas on a motorized az/el mount. The
antennas automatically track the birds
during every pass at his location in
Scarborough, Ontario, Canada. When a
satellite is in view, his station automati-
cally sends the downlink receive audio to
a network of linked FM repeaters in the
metropolitan Toronto area.

All you need to do is download and in-
stall the Echolink software on your com-
puter (www.Echolink.org), then connect
to the VA3SF-R repeater. When Don is
tracking OSCAR 50, 51 or the Interna-
tional Space Station, you’ll hear it via
Echolink.

Remember that you’ll be listening to the
birds when they are passing over Don’s
location, so you need to determine when
that will happen. Luckily, VA3SF has made
that information available on the Web at
members.rogers.com/va3sf/gateway.
htm. Scroll down the page until you see
the “Latest Keplerian elements” buttons.
Click on the spacecraft of your choice and
you’ll see the pass times for individual
dates. All times are US Eastern (UTC -5),
so you’ll need to recalculate for your own
local time.

Steve Ford, WB8IMY €4 QST Editor 4 sford@arrl.org

82 December 2004 Q5%



SILENT KEYS

It is with deep regret that we record
the passing of these amateurs:

NIAPM, Daniel Cooley, Lempster, NH
AGI1B, Abraham Goldberg, Stamford, CT
W1JIO, Robert W. Turner, Groton, CT
*W1JP, William J. Hall, Stuart, FL
WIRSX, Stephen J. White, Portland, ME
WI1SMQ, Harry J. Raye, Perry, ME
*KB2BLX, Theodore A. Wolf Jr, West Milford, NJ
N2EKM, Herbert Kappenberg, Calverton, NY
KC2FWT, Marbrey L. Rogers Jr, Prescott Valley,
AZ
KG20W, Vincent J. Gerber, Conesus, NY
K2RCG, Philip G. Stein, Pennington, NJ
N3DAU, Mary S. Kittel, Norristown, PA
KB3JGT, Bruce W. Fisher, Temple, PA
WI3J, Louis N. Seltzer, Bryn Mawr, PA
W3LEY, Oris A. Grim Sr, Aberdeen, MD
K3RGD, Lee E. Reisenweber, St Thomas, VI
K3RLW, Roger L. Waller, Princess Anne, MD
K3TJM, Howard John Johnston, Erie, PA
KF4AVE, Jerry L. Miller Sr, Winchester, TN
WA4BUP, William R. Chumley, Hixson, TN
ex-NP4CF, Wilfredo Alvarez, Pago Pago, AS
W4DAM, Clyde Johnson Jr, Sanford, NC
W4DV]J, Robert M. Page, Somerset, KY
KC4EHT, Gerry W. Wentz, Melbourne, FL
N4EIX, George A. Lavender Jr, Dora, AL
W4ERS, Earl R. Stephens, Newport, TN
WA4JEL, James E. Lowry, Atlanta, GA
W4JMB, William R. Phillips, Memphis, TN
KE4JUL, Brett P. Barr, Hopkinsville, KY
K4KM, Thomas S. Pryor, Huntsville, AL
N4LC, Kenneth H. Leiner, Kissimmee, FL
K4NKA, John H. Coffing, Indiantown, FL
WD4NYF, Thomas W. Love, Burlington, NC
*K4PJ, Melvin F. Wardell, Oak Ridge, TN
KE4PYU, William K. Hundley Jr, Memphis, TN
K4RR, D. B. Appleton, Hendersonville, NC
KU4UC, James C. Shy Jr, Fort Valley, GA
WBSEXO, Katherine W. Benge, Goliad, TX
N5GOO, Francis DeMaeyer, Nieuwherken Waas,
Belgium

K5HVIJ, Ed R. Baxter, Pass Christian, MS
N5KQP, E M. Wilson, Southaven, MS
N5MAR, Charles H. Cockrell, Punta Gorda, FL
WS5SWQ, Richard S. Rogers, San Antonio, TX
W5VII, Ralph W. Wright, Oklahoma City, OK
NSWVL, Nancy E. Williams, Santa Fe, TX
AC5XD, Harold J. Gage, Spring, TX

KM6FX, Ken McCown, Sun City, CA
KF6HNG, Nancy A. Schram, Fresno, CA
N6LZK, Franc Tamits, San Rafael, CA

K6PM, John P. McCann, Highland, CA
WH6SJ, Lyle M. Nagahiro, Honolulu, HI
AE6W, Carl V. Miller, Stockton, CA

W7LVN, James C. Walsh, Eugene, OR
N7MZH, Barry M. Wickham, Wilsonville, OR
W70WS, Don R. Carmichael, Spokane, WA
N7PS, Paul L. Staudenmayer, Spokane, WA
KA7TOT, Fred C. Kessler, Cottonwood, AZ
K7VAS, Lawrence J. Fitzpatrick, Yakima, WA
WS8AGQ, Art S. Townsend, Saint David, AZ
WOB8A, Ray R. St Peter, Ferndale, MI
KG8BK, Lionel Owen, Jenison, MI

WB8BSZ, Jack E. Olger, Grand Haven, MI
WS8CCR, Laymon J. Knicely, Kingsport Tn, TN
WS8HKY, Michael J. Anuta, Peshtigo, WI
NRS8H, Alfred B. Slinglend, Sanford, MI
KAS8JQO, Hersel L. Cottrill, Charleston, WV
WABLGO, Amos Fleming, Coldwater, MI
KB8NNE, Delton L. McCarty, Carsonville, MI
WS8PTG, Carl G. Schuman, Franklin, IN
N8QMY, Robert S. Morse, Flint, MI

WS8TZQ, Kenneth H. Weller, Wilmington, OH
N8VCO, Craig R. Paul, Greenville, OH
WASVEN, Robert H. Thomas, Columbus, OH
K9CPG, William H. Brooks, Cedar Rapids, IA
NIDMS, David J. Schaefer, Madison, WI
KCO9EFR, Edward L. Stobbs, Burlington, WI
KBO9GIF, Malvina A. Brewer, Jasonville, IN
KE9HE, Morris D. Leigh, De Forest, WI
WSO9H, Michael W. Schaefer, Beecher, IL
K9JZI, Wesley L. Christensen Sr, Monticello, IN
KB9KTU, Sharon L. Demet, Waterford, WI
WAONAR, William L. Cumback, Richmond, IN
ex-N9RSH, Robert A. Trainor, Milwaukee, WI

WBOUKU, Paul N. Davig, Middleton, WI
KG@BM, Alex J. House, Elizabeth, CO
ex-WO@DGO, Francis Weeks, Roeland Park, KS
WAQEPX, Don Johnson, Lewiston, MN
WD@FXS, Leslie W. La Due, Minneapolis, MN
*W@GI, David L. Fayman, Lawrence, KS
WQIT, Stanley Burghardt, Watertown, SD
N@JFK, Milton L. Oldham, Gladstone, MO
K@JKP, Robert E. Barnes, Independence, MO
WOLLI, Terry D. Triggiani, Cedar Rapids, IA
ex-N@THH, Arnold V. Riess, Cedar Rapids, 1A
KB@VDT, Martha E. De Weese, Saint Joseph, MO
NO@VGT, Robert S. Wera, Winona, MN
WBOYHP, Blaine G. Lowthorp, Northfield, MN
G4IDE, Roger Barker, Lincolnshire, Great Britain

The October 2004 Silent Key Column erroneously
listed the city of residence for Morris Guzick,
WS5IO, as Round Rock, Texas. The city should
have been listed as Sherman, Texas. We regret
the error.

*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 execu-
tor. 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 n1gzo@arrl.org

INCLUDING:

OMMUNICATIONS
UARTERLY

In the November/December 2004
issue:

® John Champa, K8OCL, and John Stephensen,
KD60ZH, describe their work with high-speed
multimedia (HSMM) networking on the micro-
wave bands using 802.11 and other equipment.
Much of the work is associated with successes
achieved by the ARRL HSMM Working Group.
KD60OZH also contributes a separate piece on
software-defined radio.

e Karl-Otto Miiller, DG1MFT, discusses coaxial
traps for antennas. For synthesizer fans, Kjell
Karlsen, LA2NI, writes about measuring phase
noise in oscillators.

® Robert LaFrance, NONEO, describes a unique
way of modulating a class-E transmitter in AM
mode. Phil Eide, KF6ZZ, opens the mysteries
of loop control and magnetics in switching power
supplies as he tells us how to resurrect an ATX

computer power supply as a main station
(13.8 'V, 20 A) supply.

QEX is edited by Doug Smith, KF6DX
(dsmith@arrl.org), and is published bimonthly.
The subscription rate (6 issues) for ARRL
members in the US is $24. For First Class US
delivery, it’s $37; elsewhere by surface mail (4-8
week delivery) it’s $31. In Canada by airmail it’s
$40. Elsewhere by airmail it’s $59. Nonmembers
add $12 to these rates.

Would you like to write for QEX? It pays $50/
printed page. Get more information and an
Author’s Guide at: www.arrl.org/writing.html.
If you prefer postal mail, send a business-size
self-addressed, stamped envelope to Maty
Weinberg, ARRL, 225 Main St, Newington, CT
06111-1494, and request an Author’s Guide.

STRA

QST congratulates...

¢ Lisa Scott, of the Emergency Preparedness
Division, Belleview, Washington, who re-

ceived a certificate of merit from the Eastside
Amateur Radio Support Group and the ARRL
for her 10 years of service to the Division.
With her help, the Division has installed an-
tennas and power supplies in each of the city’s
nine fire stations, the emergency operations
center and its 911 center. It has also purchased
radios for the group and completed drills with
the Fire, Police, Parks and Utilities Depart-
ments.—Mike Matteson, N7SIC

¢ the Starved Rock Radio Club, which re-
cently celebrated the 70th anniversary of its
founding and its 70 years of ARRL Affilia-
tion by becoming an ARRL Special Service
Club.—Pat Ryan, KC6VVT

FINDING A REPEATER IN TA-LAND

¢ For updated information about Echolink
repeaters in Turkey, see echolink.sitemynet.
com/. For updated information about other
Ta-land repeaters, see turkiyehamrpt.
sitemynet.com/. —TA2CDL and DOINGT
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75,50 AND 25 YEARS O

December 1929

¢ The cover cartoon
shows a young ham add-
ing a 500-watt screen
grid tube and a schedule
with League HQ station
WIMK to his “Xmas
List.” League President
Maxim writes the edito-
rial this month, consider-
ing the current state of
the radio art and saying,
“I have an abiding faith
that there is a whole
world of undeveloped stuff lying just around the
corner now, just as there was in 1914.”

Harry Tummonds, W8BAH, in “Amateur
Radio and the National Air Races,” tells how the
Cleveland Wireless Association provided com-
munication for the 1929 races. In “Arctic Auroral
Radio Interference,” Paul Oscanyan relates his
experiences with short-wave signals at NX1XL,
in Greenland’s Mt. Evans Observatory. “The
Amateur and the C.C.ILR.,” by K. B. Warner, re-
ports that the Hague Conference has agreed that
each nation may make its own amateur regula-
tions. George Grammer tells about “The Single
Control Transmitter,” a Hartley oscillator using
a single UX-210 tube. H. C. Clark, W1AOF, and
Clark Rodimon describe “The Receiver at
WI1AOF.” Ed Handy, W1BDI, announces “Com-
ing—Operating Activities” for January and
February that include another message-handling
contest and the second International-DX Contest.
This month’s entry (the final one) in the Station
Description Contest, tells about “W2FL.”

December 1954

@ The cover drawing by
H. R. Hick shows Santa
himself with an h.f. mo-
bile setup in his sleigh.
The editorial announces
that the ARRL Board of
Directors has endorsed the
FCC proposal to open the
50-Mc. band to Technician
class licensees, but
opposes opening the
144-Mc. band to Techni-
cians.

Lew McCoy, WIICP, presents a two-band rig
and a two-band antenna, in “40 Watts on the 7- and
21-Mc. Bands.” George Grammer, W11DF, tells
how to get “120 Watts of Audio without Driving
Power.” Jack Gallagher, W5HZB, discusses “A
Thyratron-Controlled Electronic Keyer.” Mason
Southworth, W1VLH, tells about his “Technician
Rig for 220 and 420 Mc.” R. R. Campbell, W4DFR,
discusses “Using the B.F.O. as an Interpolation
Oscillator” between 10-Kc. marker points. W. W.
Deane, WORET, describes “Simple Crystal-
Controlled Converters,” an extrapolation of his origi-
nal converter (QST, Nov. 1952) for other bands.
T. H. Puckett, W5JXM/1, provides “Notes on
Grounded-Grid R.F. Amplifiers.” “Field Day—
1954” reports that the number of participating sta-
tions “soars to 8380.” The annual DXCC listings
show WIFH on top, with 252 countries overall and
224 on phone. Heath Company’s ad this month an-
nounces the new Heathkit VF-1 VFO, priced at
$19.50; the popular AT-1 transmitter kit is $29.50
and the AR-2 communications receiver kit is $25.50.

December 1979

@ The cover shows the
AMSAT-OSCAR Phase
III satellite being tested.
The editorial reports that
the FCC has started de-
veloping rules to allow
hams to use ASCII-
coded transmissions.
Doug DeMaw,
WI1FB, and Bob
Shriner, WAQUZO, re-
view “Transmitter Fundamentals,”
to build a simple solid-state transmitter. Willie
Baber, WB6UAG/4, describes a “Simple, Band-
Switching Receiver Design.” Al Brogdon,
K3KMO, tells about signing “This Is K3KMO,
Mobile on the Steamboat Mississippi Queen,”
during the two weeks his Dixieland band, South-
ern Comfort, played on- board. Doug DeMaw,
WIFB, explains how to “Build a VMOS Audio
Amplifier.” James Bryant, G4CLF, reports on “A
Single Channel VHF Monitor Receiver.” R. E.
Barber, GANEF/ZC4RE, describes “An Inexpen-
sive High-Z Accurate Transistor Voltmeter.” “Com-
patible RTTY,” by Everett Gayhart, WB2IXW, tells
how to add simultaneous RTTY to your 2-meter
repeater. Hal Gullstad, W7AAK, tells how to add
“The Phantom Stub” to a quad loop to yield a multi-
band antenna. Steve Place, WBIEYI, presents
Part 1 of “AMSAT-OSCAR Phase III on the Hori-
zon.” Bill Clede, K1AH, in “Without Warning,”
tells about a rare tornado devastating a small area
in Connecticut, and how hams helped.

and tell how

Al Brogdon, W1AB 4 Contributing Editor

W1 AW Schedule

and 147.555 MHz.

4 Morse code transmissions:
Frequencies are 1.8175, 3.5815, 7.0475, 14.0475, 18.0975, 21.0675, 28.0675

Slow Code = practice sent at 5, 7'/, 10, 13 and 15 wpm.

pacikic| mtn | cent | East HON TUE WED ™ FRI Fast Code = practice sent at 35, 30, 25, 20, 15, 13 and 10 wpm.
v v Code practice text is from the pages of QST. The source is given at the beginning
6 AM |7 AM |8 AM |9 AM FAST |sLow |FAST |sLow | of each practice session and alternate speeds within each session. For example,
CODE | CODE |CODE |CODE | ‘Textis 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 |3PM [4PM (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 |3 PM |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 (4 PM |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:
645PM |745PM |845PM | 9% PM VOICE BULLETIN Freq.uenmes are 1.855, 3.99, 7.29, 14.29, 18.16, 21.39, 28.59 and 147.555 MHz.
4 Miscellanea: ) .
7 PM PM PM |10 PM |FAST |sLow |EAST LOW | FAST On Fridays, UTC, a DX bulletin replaces the regular bulletins.
8 9 0 CO%E SO%E CO%E SO%E CO%E W1AW is open to visitors 10 AM to noon and 1 PM to 3:45 PM on Monday through
Friday. FCC licensed amateurs may operate the station during that time. Be sure
sPM |loPM |10PM|11 PM CODE BULLETIN to bring your current FCC amateur license or a photocopy. 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, Presidents’ Day
(Feb 16), Good Friday (Apr 9), Memorial Day (May 31), Independence Day
(Jul 5), Labor Day (Sep 6), Thanksgiving and the following Friday (Nov 25-26),
and Christmas Day (Dec 24).

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.
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CONTE CORRA

WI1AW Qualifying Runs are 10 PM EST Fri-
day, December 3 (0300Z December 4), and
9 AM Tuesday, December 21 (1400Z December
21) (10-40 WPM QRL). The K6YR West Coast
Qualifying Run will be at 9 PM PST Wednesday,
December 15 (0500Z December 16) (10-40
WPM). Check the WIAW Schedule elsewhere
in this issue for details.

Abbreviations

SO—Single-Op, M2—Multiop, 2 Transmitters,
MO—Multiop, MS—Multiop, Single Transmitter,
MM—Multiop, Multiple Transmitters, AB—AII
Band, SB—Single Band, S/P/C—State/Province/
DXCC Entity, HP—High Power, LP—Low Power,
Entity—DXCC Entity, HP—High Power >150 W,
LP—Low Power >5 W and <150 W, QRP is <5 W.

No contest activity on 30, 17 and 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. Publication dead-
line for Contest Corral listings is the first of the sec-
ond month prior to publication.

Dec 2-6

ARRL 160 Meter Contest—2200Z Dec 3-
1600Z Dec 5. See Nov QST, p 105 or www.arrl.
org/contests/forms/.

Top Band Sprint—CW/SSB, sponsored by QRP
ARCI, 0000Z-0600Z Dec 2. Frequencies: 160-
meters only. SO-CW, SO-SSB, SO Mixed-Mode
categories. Exchange: RST, S/P/C and power or
QRP ARCI number—work stations once per mode.
QSO points: members—5 pts, non-members/differ-
ent continent—4 pts, non-members/same cont—?2
pts. Score: QSO points x total S/P/C x power mul-
tiplier (see Web site). Portable using battery and
temp antenna add 5000 pts. For more information:
2hams.net/ARCI/index.htm. Submit entry form
via contest Web site. Logs due 30 days after contest
to wb5khc@2hams.net or QRP ARCI Contest Man-
ager, Tom Owens, WB5KHC, 1916 Addington St,
Irving, TX 75062-3505.

ARRL International EME Contest—0000Z
Dec 4-2400Z Dec 5, 50 — 1296 MHz. See Sep QOST,
p 98 or www.arrl.org/contests/forms/.

TARA RTTY Mélée—sponsored by the Troy Ama-
teur Radio Assn, 0000Z-2400Z Dec 4. Categories:
SOAB-HP (>150 W), SOAB-LP (<150 W), MOAB,
SWL, 10 min band change rule for MO. Frequencies:
80-10 meters, operate 16 hours max. Exchange: RS +
State/Province or serial number for DX. QSO points:
1 pt/QSO. Score: QSO points xS/P/C counted once
only (US and VE only count as S/P). For more infor-
mation: www.n2ty.org/seasons/tara_melee_rules.
html. Summary sheets (no logs) due Dec 31 via on-
line submission form at www.n2ty.org/seasons/
tara_melee_score.html.

TOPS Activity Contest—CW-—sponsored by
TOPS, from 1800Z Dec 4-1800Z Dec 5. Frequen-
cies: 80 m. Categories: SO, SO-QRP, MO. Exchange:
RST, serial number (+ TOPS number, if member).
QSO points: own entity—1 pt, own continent—?2 pts,
different cont—o6 pts, with /MM—©6 pts, with TOPS
member—2 pts, between TOPS members, 6 points,
with GB6AQ—10 points. Score: QSO points x WPX
prefixes worked. Logs due Jan 31 to helmut.klein@
chello.at or Helmut Klein, OEITKW, Nauseagasse
24/26, A-1160 Wien, Austria.

Holiday Spirits Homebrew CW Sprint—spon-
sored by the QRP ARCI, 2000Z-2400Z Dec 5. Fre-
quencies (MHz)—1.810, 3.560, 7.040, 14.060,
21.060, 28.060 kHz. Categories: SOAB, SOSB,
S020-10, SO160-40, MOAB, DX stations are
SOAB only. Exchange: RST, S/P/C, and Power or
QRP ARCI number. QSO points: members—S5 pts,
non-members/different continent—4 pts, non-
members/same cont—2 pts. Score: QSO points x S/
P/C (counted once per band) x Power multiplier
(<250 mW x15,250 mW-1 Wx10, 1-5W x7, >5W
x1) + Bonus points (2000 for homebrew [HB] xmtr,
3000 HB rcvr, 5000 HB xcvr). For more informa-
tion: 2hams.net/ARCI/index.htm. Submit entry

form via contest Web site. Logs due 30 days after
contest to wb5khc@2hams.net or QRP ARCI
Contest Manager, Tom Owens, WB5KHC, 1916
Addington St, Irving, TX 75062-3505.

Dec 11-15

ARRL 10 Meter Contest—0000Z Dec 11-
2400Z Dec 12. See Nov OST, p 104 or www.arrl.
org/contests/forms/.

28 MHz SWL Contest—sponsored by Lambert
Wijshake NL-10175, coincident with ARRL 10-
Meter contest. SO-SSB and SO-CW categories, no
packet. Log the ARRL 10-Meter multipliers and
signal report at the SWL QTH, with a minimum RS/
RST of 33/339 and a maximum of only three sta-
tions from each DXCC entity. QSO points: The first
station from a DXCC entity counts 5 points, the
second 3 points, and the third 1 point. Score: QSO
points x States and Provinces x DXCC entities. Logs
due Jan 31 to nl10175@amsat.org or Lambert
Wijshake NL-10175, Kattedoorn 6, 8265-MJ
Kampen, Netherlands. To receive the results, in-
clude 2 IRCs or $1.

Great Colorado Snowshoe Run—CW, sponsored
by the Colorado QRP Club from 0200Z-0359Z Dec
11. Frequencies: 40 meters only. Categories: SO-
QRP (Antenna classes of Wires, Verticals or Beam)
Exchange: RST + S/P/C + Antenna Class + CQC no.
or Power. The same station may be worked up to
three times, with 30 minutes between QSOs. QSO
points: 1st QSO with station—3 pts, 2nd QSO—
2 pts, 3rd QSO—T1 pt. Score: QSO points x S/P/C x
CQC members. For more information: www.cqc
.org/contests/snow2004.htm. Logs due Jan 17 to
contest@cqc.org (ASCII only) or Colorado QRP
Club, PO Box 17174, Golden, CO 80402.

North American Meteor Scatter Contest—any
mode, sponsored by the WSJTGROUP from 0000Z
Dec 11-0700Z Dec 15 (the Geminids meteor
shower). Frequencies (MHz): 50, 144, 222,432, via
meteor scatter. Categories: SOSB, SOAB, (HP, LP
< 200 W), Assisted or Unassisted. No QSOs with
your own or adjacent grid squares, QSOs are
counted as Scheduled or Random. Exchange: full
call signs, grid square and QSOs must be acknowl-
edged. QSO points, Assisted / Unassisted: 50—1/3
pt, 144—1/ 3 pts, 222—3 /9 pts, 432—10/ 30 pts.
Score: QSO points x grid squares counted once per
band + random QSOs. For more information:
www.ykc.com/waSufh/Rally/ NAHSMS.htm.
Logs due Jan 12 to waSufh@ykc.com or Randy
Tipton, 778CR123, Edna, TX 77957.

Dec 18-19

OK DX RTTY Contest—sponsored by the Czech
Radio Club, 0000Z-2400Z Dec 18. Categories: SOAB
(LP, HP >100W), SOSB, MOAB, SWL. Frequencies:
80-10 meters according to IARU band plan. Exchange:
RST and CQ Zone. QSO points: 80 and 40—3 pts on
same continent, 6 pts different cont, 20-10—1 pt same
cont, 2 pts different cont. Score: QSO points x DXCC
entities + OK stations (multipliers counted once
per band). For information: www.crk.cz/ENG/
DXCONTE.HTM. Logs due Jan 15 to okrtty@
crk.cz or Czech Radio Club, OK DX RTTY Contest,
PO Box 69, 113 27 Praha 1, Czech Republic.

Stew Perry Top Band Distance Challenge—CW,
sponsored by the Boring Amateur Radio Club, 1500Z
Dec 18-1500Z Dec 19. Categories: SO and MS. Op-
erate 14 hours max. Exchange: grid square only. QSO
points: 1 pt + 1 pt for every 500 km distance calcu-
lated between grid centers (see Web page for calcu-
lation information), QSOs with QRP stations that
submit a log count double QSO points. Score: QSO
points x Power mult (<5 W x4, 5-100 W x2, >100 W
x1). For more information: jzap.com/k7rat/
stew.rules.txt. Logs due Jan 31 (Cabrillo format
only) to tbdc@contesting.com or Boring Amateur
Radio Club, 15125 SE Bartell Rd, Boring, OR 97009.
PSK31 Death Match—PSK31 and PSK63, sponsored
by the Michigan DX Association, 0000Z Dec 18-
2400Z Dec 19. Frequencies: 80-6 meters, PSK31 and
PSK63 count as separate “bands”. Categories: SO,
Class 1 (<100 W), Class 2 (<25 W), Class 3 (<10 W).
Exchange: Name + S/P/C. QSO points: 20 meters—

1 pt/QSO, 6 meters—3 pts/QSO, other bands—2 pts/
QSO. Bonus points: W8DXI 500 pts (once) and 100
pts for uploading logs to LoTW within 30 days of
contest. Score: QSO points x total S/P/C + bonus
points. For more information: www.mdxal.org/
deathmatch.html. Logs due 30 days after the contest
to k8khz@yahoo.com or Brian R. Pawloski, W8BRI,
PO Box 140012, Grand Rapids, MI 49514-0012.

Russian 160-Meter Contest—CW/SSB—spon-
sored by Radio Magazine, from 0000Z-0200Z
Dec 18. Categories: SO, MO, SO and MO 18 years
and younger, Mixed Mode only. Exchange: RST,
serial number, and square ID (see www.radio.ru/
cq/contest/rule/map-2.gif for a map showing the
squares) QSO points: own square—1 pt, adjacent
sq—2 pts, 1 additional pt each additional square
distant. Score: total QSO points. For more infor-
mation: www.radio.ru/cq/contest/rule (Cyrillic
only). Logs to contest@radio.ru, or Radio
Magazine, Seliverstov per. 10, Moscow 107045,
Russia.

Croatian CW Contest—sponsored by Hrvatski
Radioameterski Savez (HRS), from 1400Z Dec 18-
1400Z Dec 19. Frequencies: 160-10 meters. Cat-
egories: SOAB (HP >100 W, LP, QRP <5 W), SOSB
(HP, LP), MO, SWL. Exchange: RST + serial num-
ber. QSO points: 9A stations—10 pts on 160-40, 6
pts 20-10; different cont—6 pts 160-40, 3 pts 20-10;
own cont and country—2 pts 160-40, 1 pt 20-10.
Score: QSO points x WAE countries on all bands.
For more information: www.gsl.net/cte/. Logs due
30 days after the contest to zmaticic@inet.hr or
Hrvatski Radioameterski Savez (HRS), Croatian
CW Contest, PO Box 149, 10003 Zagreb, Croatia.

Dec 18-Jan 2

Lighthouse Christmas Lights QSO Party—all
modes, sponsored by the Amateur Radio Lighthouse
Society, 0000Z Dec 18-2400Z Jan 2, 2005. Frequen-
cies (MHz): CW—1.830, 3.530, 7.030, 14.030,
21.030, 28.030, SSB—1.970, 3.970, 7.270, 14.270,
21.370, 28.370, plus VHF and repeaters. Exchange:
sequential serial number or ARLHS member number
or ARLHS Lighthouse number + name + S/P/C. QSO
points: 1 pt/QSO, plus 2 pts for ARLHS member, plus
3 pts for lighthouse. Score is QSO points. Stations
activating light beacons multiply by 2. Special
logging requirements apply. For more information:
arlhs.com or send SASE to ARLHS, Box 2178,
Riverton, NJ 08077. Logs due Jan 31 to Dave Ruch,
NF@J, PO Box 20696, Bloomington, MN 55420-0696.

Dec 25-26

DARC Christmas Contest—CW/SSB, sponsored
by the Deutscher Amateur Radio Club, 0830Z-1100Z
Dec 26. Frequencies (MHz): CW—3.510-3.560,
7.010-7.040, SSB—3.610-3.650 and 3.700-3.775,
7.040. Categories: SO-Mixed, SO-CW. Exchange:
RS(T) + DOK or Special Station code. QSO points:
1 pt/QSO. The station calling CQ must QSY after
making a QSO. Score: QSO points x DOK codes +
WPX prefixes. For more information: www.darc.de/
referate/dx/fedcx.htm. Logs due 3 weeks after the
contest to xmas@darc.de or Markus van Bergerem,
Brandenberg 5, D-47533 Kleve, Germany.

RAC Winter Contest—CW/Phone, sponsored by the
Radio Amateurs of Canada, 0000Z-2359Z Dec 18.
Frequencies (MHz): CW—25 kHz up from the band
edge (check on the half hour), Phone—1.850, 3.775,
7.075,7.225,14.175,21.250,28.500, 50 and 144 MHz.
Categories: SOAB-LP, SOAB-HP, SOAB-QRP,
SOSB, SO-NonVE, MS-LP, MO-HP, and MM. VE
stations exchange RST + Province, VE@ and non-VE
stations exchange RST + serial number. QSO points:
Outside Canada—2 pts, VE/VEQ stations—10 pts,
RAC stations—20 pts. Score: QSO points x VE
provinces + territories (counted once per band and
mode). For information: www.rac.ca/downloads/
canwin2004.pdf. Logs due Jan 31 to veSsf@rac.ca or
Radio Amateurs of Canada, 720 Belfast Rd, Ste 217,
Ottawa, ON K1G 0Z5, Canada.

Dec 31

ARRL Straight Key Night—see page 105 of this
issue or www.arrl.org/contests/forms/.

H. Ward Silver, NOAX 4 22916 107th Ave SW, Vashon, WA 98070 4 nOax@arrl.org
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SPECIAL EVENTS

Plymouth, MA: Whitman Amateur Radio Club,
WAINPO. 1400Z Nov 27-2000Z Nov 28. The first
Pilgrim landing in Plymouth, MA. 28.360 14.280
7.250 3.890. Certificate. Bruce Hayden, NI1X,
1000 Locust St, Raynham, MA 02767.

Quincy, IL: Western Illinois Amateur Radio Club,
K9C. 0000Z Dec 3-2400Z Dec 14. Quincy, Illi-
nois, Christmas Avenue of Lights. 28.325 21.325
14.250 7.250 SSB CW RTTY PSK. Certificate.
Robert G. Mitchell, 816 Long Dr, Quincy, IL
62305.

Duluth, MN: Arrowhead Radio Amateur Club,
WOGKP. 1500Z-2300Z Dec 4. 75th Anniversary of
club affiliation with ARRL. 21.375 14.280 7.275
3.875. Certificate. Robert Schulz, 115 Eden Ln,
Duluth, MN 55805-1533. www.qgsl.net/wOgkp/.

Pittsburgh, PA: Carnegie Science Center,
NY3EC. 1500Z-2000Z Dec 4. 50th Anniversary
Miniature Railroad and Display. 147.03 14.250
7.265. Certificate. Art Mueller, WA3BKD, 1532
Millers Run Rd, McDonald, PA 15057. www.
miniaturerailroad.org.

Various, United States: National Weather Service
and ARRL. 0000Z-2400Z Dec 4. Sixth annual
SKYWARN Recognition Day (SRD). See page 72
in this issue or go to hamradio.noaa.gov for com-
plete information.

Grand Junction, CO: Western Colorado Amateur
Radio Club, NOW. 0000Z Dec 4-0000Z Dec 5.
2004 SKYWARN Recognition Day at Walker Field
Airport. 28.460 21.260 14.260 7.260. QSL. Bob
Vogel, WORY, 155 Ponderosa Dr, Fruita, CO
81521. www.wcarc.ws/status.htm.

Homestead, FL: Everglades Amateur Radio Club,
W4SVI. 1600Z Dec 4-1600Z Dec 5. Commemo-

rating the dedication of Everglades National Park
by President Harry S. Truman, December 6, 1947.
SSB 40 20 15 10 m. Certificate. Everglades Ama-
teur Radio Club, PO Box 900113, Homestead, FL
33090-0113.

Linthicum, MD: Historical Electronics Museum
ARC, W2W. 1400Z Dec 4-2200Z Dec 7. Com-
memorating the 1941 attack on Pearl Harbor.
14.241 14.041 7.241 7.041. Certificate.
HEMARC-W2W, PO Box 742, MS 4015, Balti-
more, MD 21203. A QSL card may be requested.
www.qsl.net/w3hem.

Baton Rouge, LA: USS Kidd ARC/Baton Rouge
ARC, WS5KID. 1500Z-2300Z Dec 7. Pearl Harbor
Day. General class bands, 14.250 to 14.320; CW
QRP subbands. QSL. W5KID, c/o USS Kidd Mu-
seum, 305 S River Rd, Baton Rouge, LA 70802.

Nazareth-Bethlehem, PA: Christmas ARC and
Delaware-Lehigh ARC, WX3MAS. 1400Z Dec
11-0200Z Dec 13. Annual Christmas greetings
from the twin Christmas Cities. 28.465 21.365
14.265 7.270 3.970. Certificate. CCARC/DLARC,
WX3MAS, Greystone Building, Gracedale Com-
plex, RR 8, Nazareth, PA 18064. www.dlarc.org.

Delmar, NY: Marconi Net, W2M. 0200Z-0400Z
Dec 13. Commemorating the first anniversary
of the Marconi Net. 3.872. Certificate. Fred
Thumhart, Jr, 5 Old Oxe Rd, Delmar, NY 12054.

Santa Ana, CA: Anaheim Police Radio Club,
K6B. 0000Z Dec 16-2359Z Dec 30. 60th anniver-
sary of the Battle of the Bulge WW2. 21.350
18.150 14.250 7.250. QSL. Mark McMullin,
KM6HB, PO Box 27271, Santa Ana, CA 92799.
km6hb @arrl.net.

Belen (Bethlehem), NM: Valencia County Ama-

teur Radio Association, KC50UR. 1400Z Dec 18-
2359Z Dec 26. Celebrating the Christmas season
from Bethlehem, New Mexico. 28.272 21.272
14.2727.272. QSL. VCARA, PO Box 268, Peralta,
NM 87042.

Lake Charles, LA: , N1CC. 0000Z Dec 24-2359Z
Dec 25. Christmas Carol. 28.475 21.375 14.275
7.245. QSL. Via qrz.com listing or users.aol.com/
NICC.

Certificates and QSL cards: To obtain a cer-
tificate from any of the special-event stations of-
fering them, send your QSO information along
with a 9x12 inch self-addressed, stamped en-
velope to the address listed in the announce-
ment. To receive a special event QSL card (when
offered), be sure to include a self-addressed,
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 Ama-
teur Radio club, and use the ARRL Special
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/con-
tests/spevform.html. Submissions must be
received by ARRL HQ no later than the 1st of
the second month preceding the publication
date; that is, a special event listing for Feb QST
would have to be received by Dec 1. Submis-
sions may be mailed (Attn: Maty Weinberg),
faxed (860-594-0259) or e-mailed (events@
arrl.org) to ARRL HQ.

Maty Weinberg, KB1EIB 4 Special Events ¢ events@arrl.org

LIFE MEMBERS ELECTED
OCTOBER 16, 2004

O Roy H. Adam, N6FUN; Wallace E. Adams,
WB7NDIJ; Jay C. Adrick, K8CJY; Raymond
L. Alvaro, KF6IFU; Josephine M. Alvaro,
KF6IFV; Michael L. Anderson, WV7T; Scott
Armstrong, AASAM; Thomas R. Arvo,
WASDXD; Christopher J. Barr, KF6YSV;
David G. Bartholomew, AD7DB; John R.
Bechtoldt, WB9FHL; Donald R. Begolka,
NO9EZJ; Ralph R. Behnke, N5XA; Ernest W.
Beland, KA2JCN; Joe Bennett, KA3NAM;
Christopher K. Blackmon, N4VGK; Michael
Blaha, Jr; William R. Bleyle, K2SYR; Jason
A. Bonnough, ADSIY; Larry A. Brechner,
WBIFQS; Greg W. Carlson, N7JOD; Bry
Carter, N1BRY; David K. Chan, WZ6X;
Richard W. Chapman, K5RIK; Robbin
E. Chapman, K5RBN; Myron C. China,
KBOLMQ); Steven A. Christensen, KE9AT;
Jim Clark, N5RO; Jim Cochran, KE5PG;
Nelson E. Coles, N2QHE; Michael C. Conlon,
KB3CPV; Douglas D. Cooper, N7CNH; Den-
nis B. Cope, KD4NVM; Joseph L. Corones,
N6SZ0; Robert C. Couric, KB4RLS; Joe C.
Daniel, N5VY; Mark R. Danner, AB7TMP;
Geert Jan De Groot, PEIHZG; Robert F. Di
Lucchio, N2QDQ; Jill T. Dybka, WA4CZD;
Bette Eames, KD6NDW; John W. Emmett,
N@MHZ; Martin C. Ernst, Jr, KD4HLV; Roger
L. Ewing, KA7BGE; Robert Fanfant, N7QT;
Jeff A. Farrar, W3JAF; Charles D. Ferguson,
KU40Y; Robert E. Feuer, WOZPE; W. A.
Fleming, N1HKO; Richard A. Fletcher, Sr,
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KG6IAL; Maury Gimbel, KG6GZU;
Cameron D. Glidewell, WO6BFT; Christopher
L. Goosman, K8MZO; Mikio Goto, AA2Z;
Nathaniel M. Greenman, KB2HPX; Douglas
R. Hanna, N4YKQ; Joseph G. Hartwell,
KCORHX; John A. Hawkinson, KB1CGZ;
David M. Hedley, KG6MSF; Roger G. Hill,
W7ZHE; Russell A. Holt, AB1IDY; Steve
Hopkins, K5RS; John E. Howard, KD1YW;
John S. Howell, AF3K; Edward P.
Hutchinson, WE7H; Richard H. Jackson,
KS@J; W John. Jacob, KC5GLG; Terral
Jamison, NE1CQ; Thomas G. Jenkins,
KC8LOC; Raymond K. Johnson, W7RKIJ;
Michael D. Johnson, KW7V; Gerald J.
Jurrens, N2GJ; Eamonn Kavanagh, EI3FFB;
Jon K. Kenneke, KA7PGB; Michael Klein,
WA4NFG; Richard L. Konold, KG0ZM;
Richard L. Kraemer, W7RLK; Pete Ladjimi,
Jr, KA6LWX; David E. Lamb, W6DEL;
Simone L. Lambert, KAIYVF; Donald N.
Landes, WX4C; Dale R. Lash, KB9ZRO;
Thomas C. Lewis, KE4RFT; Ruth Lind,
KC2GXQ; Laura M. Lubner, KJ7UN; Rich-
ard C. Lucas, AIGRL; Scott F. Ludwig,
WOS8N; Anthony A. Luscre, K8ZT; John E.
Mackey, Jr, KS@F; Kenneth Mak, K2MAK;
James T. McDonald, Jr, KC7EFP; Craig A.
McManus, K@JIIM; Alphonse J. Milano,
AA3OK; Joseph V. Miller, Jr, K9OWU; Paul
C. Morganthall, N1ZPR; Cooper L. Morris,
WA4PZD; Donald G. Munsey, KA4UHL;
Wanda L. Munsey, KA4UAU; Dr Dale R.
Myers, N7WFA; William J. Newman,
KONSA; Linda S. Newman, W@NSA;

Raymond J. Novak, N9JA; Elizabeth A.
Nowik, KC2ITY; Garvin G. O’Hare, ACQAU;
Jeffrey D. Ollis, K3UV; Steven A. Ostrove,
K2SO; James A. Pierson, Jr, N1SZ; Jose
Planes, EA3UX; Christopher D. Pope,
KG4CFX; Lucia F. Porter, K4TFL; James L.
Price, KD4GCF; Ralph P. Quallich, Jr,
KF4HR; James E. Rhodes, W5TQC; Jimmy
L. Richardson, KC6WTV; Esteban J.
Romagni, W4DTA; Richard L. Rudeen,
NO@GVT; Timothy D. Rulon, WA2KQD;
Debra S. Schall, KB9ISE; Dale W. Schelske,
KB8SPD; Robert L. Scherlacher, KB2EYX;
George Schultheis, N2FVV; Penelope Scott,
KI4FPY; Robert R. Scott, W4ZY; Ronald W.
Seidl, KAGORM; Edward L. Shaw, Jr,
KC40LU; Kenneth S. Silverman, K2KW;
Gary R. Skinner, KF4BE; Demetrios N.
Skordas, KC2CYH; Thomas W. Sommers,
WASZNC; Daniel L. Staffen, Jr, KCOHBP;
Stephen D. Stearns, K60OIK; Dennis E.
Steinert, KC6UZH; John W. Taylor, Jr,
WONZR; Jeramy T. Thibodeaux, KG4AZT;
Renny Thomas II, KC6LQV; Joe T. Travis,
K5AD; Timothy A. Tribbett, N2TAT; Paula
M. Uscian, K9IR; Catherine Vade Bon Coeur,
W6VBC; Mark Vrkljan, VE6VRK; William
E. Wald, KR6DE; Donald L. Want, WB7TTR;
Elizabeth K. Want, WB7TTS; Donald J. Want,
N7XZC; Robert J. Warren, W2ZXQ; James
R. Wasson, N7ELL; George K. Watson,
K@IW; Richard E. Weingarten, N@SH; Ted
Wells, KB9JUP; Roy C. Willis, KC7MTH;
John L. Wiman, N7GOC; Theodore N. Wright,
KC2BLE; Hans-diete Zuchhold, DJ4UI.



HAMFEST CALENDAR

Attention: The deadline for receipt of items for
this column is the 1st of the second month
preceding publication date. For example, your
information must arrive at HQ by December 1
to be listed in the February issue. Hamfest in-
formation is accurate as of our deadline; con-
tact sponsor for possible late changes. For
those who send in items for Hamfest Calendar
and Coming Conventions: Postal regulations
prohibit mention in QST of prizes or any kind of
games of chance such as raffles or bingo.

(Abbreviations: Spr = Sponsor, TI = Talk-in fre-
quency, Adm = Admission.)

fTFlorida (Ft Myers)—Jan 8; set up Friday
6-8 PM, Saturday 6-8 AM; public 9 AM to 3 PM.
Spr: Fort Myers ARC. Araba Shrine Auditorium,
2010 Hanson St; I-75 to Exit 136, go W on Colo-
nial Blvd (SR 882) to US 41, go N (right) on US
41 to Hanson St, turn E (right) onto Hanson St, go
'/> block to Auditorium. Hamfest/Computer Show,
vendors, tailgating ($10 for first space, includes
1 admission; $5 for each additional space), free
parking, handicapped parking, refreshments. 77:
146.88. Adm: $5, under 17 free with paying adult
(all children must be supervised). Tables: $15 (plus
admission). Earl Spencer, K4FQU, 1735 Hanson
St, Ft Myers, FL 33901; 239-332-1503; fax 239-
334-9362; k4fqu@ juno.com; www.fmarc.net.
FFlorida (Ocala)—Dec 11, 8 AM to 1 PM. Spr:
Silver Springs RC. Marion County Government
Complex (Green Clover Hall), SE 25th Ave, just E
of the 300 block of SE 29th Ct; turn S on SE 25th
Ave off State Rd 40 (Silver Springs Blvd). Inside
vendors, tailgating ($3 per space). T1: 146.61 (123
Hz). Adm: Free (donation accepted). Tables: $5. Bill
Miller, N6WGM, 3381 SW 46th Ave, Ocala, FL
34474, 352-873-2017; n6wgm @cfl.rr.com; www.
gsl.net/ssrc/hamfest/index.html.

fLouisiana (Minden)—Dec 18, 8 AM to 2 PM.
Spr: Minden ARA. Minden Civic Center, 520
Broadway St; from I-20 take Minden/Sibley Exit
47, turn N on US Hwy 371, go 1'/> miles to US
Hwy 79/80 E, turn right, go '/s mile to Civic Cen-
ter on right. Annual Christmas Hamfest, dealers,

TARRL Hamfest

VE sessions. TI: 147.3. Adm: $4. Tables: $5
(swap), $10 (dealers). Dusty Collins, KBSWFE,
231 Garrett Dr, Dubberly, LA 71024; 318-371-
0636; dustyl @microgear.net; www.bayou.com/
~k5dlh/mara.html.

fMichigan (Lowell)—Dec 18; set up Friday
6-9 PM, Saturday 6-9 AM; public 9 AM to 1 PM.
Spr: AR Youth Club. Lowell High School, 11700
Vergennes, located 15 miles E of Grand Rapids;
Lowell High School is 1'/> miles NW of the city of
Lowell; take Lincoln Lake Ave for 1'/> miles N to
Vergennes, then '/2 mile W to High School. VE ses-
sions (10 AM; walk-ins welcomed). TI: 146.62
(94.8 Hz). Adm: $5. Tables: $8. Al Eckman,
WWSEWW, 1602 Bowes Rd, Lowell, MI 49331;
616-897-7659; al.eckman@sbcglobal.net.

TMissouri (Willard)—Jan 8, 8 AM to 2 PM. Spr:
145.49 Repeater Group. Willard Recreation Cen-
ter, 128 N State Highway Z; from I-44 and US
Highway 160 Exit go N for 6 miles to Willard; go
to second traffic light, turn right (N), go 1 mile to
Highway Z, continue N for /4 mile to Willard City
Park and Recreation Center on left side of high-
way. VE sessions. T1: 145.49 (136.5 Hz). Adm:
$3. Tables: $8. Michael Blake, NONQW, Box 246,
Willard, MO 65781; 417-839-2071; nOnqw @att.
net; www.sgf49ers.org.

fNorth Carolina (Winston-Salem)—Jan 8,
6 AM to Noon. Spr: Forsyth ARC. Summit School
Parking Lot, 2100 Reynolda Rd; take Business 40
(US-421) to Silas Creek Parkway N (toward Wake
Forest University), bear right at split towards Uni-
versity, turn right onto Reynolda Rd, take 3rd right
on Ken Way. Tailgating (free with admission), free
coffee. TI: 145.47 (100 Hz), 146.64 (100 Hz).
Adm: $5. Henry Heidtmann, W2DZO, Box 11361,
Winston-Salem, NC 27116-1361; 336-723-7388;
w4nc@triad.rr.com; www.w4nc.org.

TSouth Carolina (Greenwood)—Jan 8; set up
Friday 2-5 PM, Saturday 7 AM; public 9 AM to
3 PM. Spr: Greenwood ARS. Greenwood Civic
Center, 1610 Highway 72 and 221 E; take High-
way 72, E from Greenwood. Inside flea market,
vendors, tailgating (free with admission), VE ses-
sions, ARRL, SERA. TI: 147.165 (107.2 Hz).
Adm: $6. Tables: $10. Alice Taylor, KC4JWM,

310 Alabama Ave, Greenwood, SC 29646; 864-
227-9773; or Buddy Willis, WADEW, wddew @
emeraldis.com.

TWisconsin (Waukesha)—Jan 8, 8 AM to 2 PM.
Spr: West Allis RAC. Waukesha County Expo Cen-
ter Forum, 1000 Northview Rd; I-94 W to Exit 294
(Cty J), S to Cty FT, W to Expo Center. Ham Radio,
Computer, and Electronics Swapfest; VE sessions
(AMF Waukesha Lanes, across from Expo; bring
your original license with photocopy, CSCEs with
2 photocopies, 2 IDs, 1 must be photo ID); ham
radio group meetings, free parking. Adm: $5. Tables:
8-ft $15 (plus admission; reserve); electrical outlet
$17 (advance only). Send business size SASE for
advance reservation by Dec 31 to WARAC Swapfest,
Box 1072, Milwaukee, WI 53201. Phil Gural,
WONAW, 414-425-3649; janphil68 @earthlink.net;
WWWw.warac.org.

COMING

CONVENTIONS

December 4-5
West Central Florida Section,
Palmetto/Tampa*

January 9
NLI Section, Bethpage, NY

January 15

SWOH Digital Symposium,
Middletown, OH
February 4-5

Mississippi State, Jackson

February 4-6
Southern Florida Section, Miami

*See November QST for details.

Gail lannone 4 Convention Program Manager

The Ubiquitous PL-259

[continued from page 56]

@ Slide the coupling ring onto the cable. Please don’t forget
this step. If you solder your connector and neglect the ring, you
may be able to redeem your sanity by slipping it on from the other
end of the cable. But if this option isn’t available... well...there
will be no printable words adequate to describe your situation.

® Screw the connector body onto the cable (Figure 1D). If
you’ve managed to prepare the cable to the right dimensions
without putting your fist through the nearest wall, the center con-
ductor will protrude neatly through the center pin, the braid will
show through the solder holes and the body will actually thread
onto the outer cable jacket. If not, go ahead and put your fist
through the wall, then start over.

@ Solder the braid through the solder holes (Figure 1E). Sol-
der through all four holes; poor connection to the braid is the
most common form of PL-259 failure. A good connection be-
tween connector and braid is just as important as that between
the center conductor and connector.

Use a large soldering iron for this job. With education ob-

tained through repeated failures and second-degree burns, you’ll
learn how much heat to use. If you use too little heat, the solder
will bead up, not really flowing onto the connector body. If you
use too much heat, the dielectric will melt, letting the braid and
center conductor touch, creating what is known in the industry
as the “shorted PL-259.” This configuration is particularly hos-
tile to RF in general and transceiver warranties in particular.

@ Solder the center conductor to the center pin. The solder
should flow on the inside, not the outside, of the center pin.
Trim the center conductor to be even with the end of the cen-
ter pin. Use a small file to round the end, removing any solder
that built up on the outer surface of the center pin. Use a sharp
knife, very fine sandpaper or steel wool to remove any solder
flux from the outer surface of the center pin. Screw the cou-
pling ring onto the connector body (you remembered the ring,
didn’t you?) and you’re finished.

Relax your jaw and take several deep breaths. Apply ban-
dages and ointment, if necessary. Sit back and admire your
finished work of RF art.

Steve Ford, WBSIMY, is the Editor of QST. You can contact him at
sford @arrl.org.
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By Dan Henderson, N1ND
Contest Branch Manager

ARRL Field Day 2004

With a nod to Mother Goose and “The House That Jack Built.”

3!1 his is the Day that Hams Build.
Any ham licensed more than a year
can probably tell you the signifi-
cance of the fourth full weekend in June...
It is “The Day That Hams Build,” better
known in official circles as ARRL Field
Day.
These are the Places they go to Play on
the Day that Hams Build.

Since the early 1930s, amateurs across
the US and Canada have tested their mettle,
packed their gear and supplies, and headed
out to fields and forests, mountains and
deserts, parks, malls and backyards to par-
ticipate in what is the most popular on-the-
air operating event. Since 2002 stations
from across the Americas have actively par-
ticipated. In 2004 logs were received from
12 DXCC entities (don’t forget that the US
and Canada are DXCC entities!) And as
if that wasn’t enough, since 2001, ARRL
Field Day has been “out of this world.” This
year residents of the International Space
Station participated once again—this time
making QSOs on both 144 MHz and 432
MHz—another Field Day first! In all, 79
ARRL Sections were represented in the
entries for FD2004.

Entries By Class

Sec Entries Sec Entries Sec Entries
1A 198 1B1 150 1E 176
2A 494 2B1 2 2E 20
3A 333 3B1 1 3E 7
4A 147 1B2 61 4E 1
5A 73 2B2 31 5E 3
6A 31 6B2 1 1F 30
7A 18 1C 57 2F 56
8A 7 2C 5 3F 25
9A 5 3C 2 4F 14
10A 2 1D 239 5F 8
11A 5 2D 19 6F 2
12A 2 3D 3 8F 1
14A 2 4D 3 9F 1
21A 1 5D 1 11F 1
50A 1 6D 1 12F 1

High Claimed Scores

Call Sign  Score Class
W3AO0 32,372 50 A
KP2AA 25,630 4 A Battery
WBYX 22,694 8F

w4y 21,002 12A

AA5B 16,445 6 A Battery
W2GD 16,305 2 A Battery
W@GG 15,936 3A

K4BFT 15,754 5A

N6ME 14,984 6A

K7LED 14,634 6 A
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Steve, WB6UZX, in front of the Henry
transmitters for 14 and 7 MHz used at the
K6KPH site for the West Coast trans-
mission of the W1AW Field Day bulletin.
Also shown are the signal generators and
frequency counter, and in the back row the
Henry for 21 MHz. Be sure to see the
complete story on the Web at www.arrl.
org/contests/results and look for Field
Day 2004.

Virginia, WA6DOV, Colette, KG6SYL, East
Bay SM Ti, NJ6T, and Ron, KC6MTO,
outside the Benicia Amateur Radio Club
shack.

These are the Stations they set up in the
Places they go to Play on the Day that
Hams Build.

A record number of 2241 entries were
received for FD2004. This is a 6% increase
in logs from last year. As always Class A
was the category bell cow as 59% of all
reports indicated that the FD site was a
portable operation set up in a place not nor-
mally used for Amateur Radio. Class D, the
home station, was second with 12% of all
entries while another 11% were class B,
small 1-2 person operations in the field. The
relatively new Class F—EOC stations—
accounted for 6% of all entries. And one

of the key components for Field Day is
emergency power, and a total of 82% of all
stations reported use of emergency or al-
ternative power sources—generators, bat-
tery, solar, wind or other.

Flexibility is the goal for Field Day.
Dipoles and inverted Vs dotted the land-
scapes. Verticals were raised on temporary
masts. Some clubs assembled a wide vari-
ety of beams, hoisting them up on tower
sections brought in for the event. Some cre-
ative groups used their contacts to raise
antennas from cranes, fire department lad-
der trucks or power company bucket trucks.
Many clubs use Field Day as a teaching
day: learn how to solder, put together an
antenna, lay out radials for a vertical, log,
use an antenna tuner, complete contacts...
The list goes on as this is a perfect educa-
tion venue—share the expertise of those in
your club with new or interested operators.

These are People that assemble the Sta-
tions they set up in the Places they go to
Play on the Day that Hams Build.
According to the reports submitted, over
33,000 persons visited or participated at the
various Field Day sites in 2004. This is
about a 3% increase over 2004 and is the
second highest total in the past seven years.
And experience tells us the impact goes far
beyond the reported numbers. Some clubs
don’t include the number of visitors be-
cause they don’t operate. Some don’t in-
clude those who attend for the various
social events always accompanying Field
Day. And there is no way to really count
the number of people to whom participants
bring the Field Day message of “we are
ready” via the various media notices or
news stories that are disseminated.
Exciting is the continued popularity of
the GOTA station—Get On The Air! The
incarnation of the old Novice/Tech station,
436 GOTA stations were reported, which
means 39% of all groups eligible to use one
put a GOTA station on the air. Any way you
look at it, something that gets new persons
or inactive licensees interested in operat-
ing benefits our hobby. We hope to see
GOTA participation continue to increase in
the coming years.
These are the Contacts that are made
by the People that assemble the Stations
they set up in the Places they go to Play



A New Club’s First Field Day—Silver Comet Amateur Radio Society

By Emory Gordy, WAWRO

In the fall of 2003 some like-minded hams in the NW
Georgia county of Paulding got together to form a service
oriented club; a club dedicated to the promotion of Amateur
Radio; a club that would provide communications and
assistance to local government and public not-for-profit
organizations. We started off with less than 10 members,
so almost everyone was either an officer and/or a member
of the Board of Directors. Even though we were a “small
but tiny” group, we were determined to get off on the right
foot. We set four main goals
to be accomplished by
year’s end: 1) ARES partici-
pation, 2) ARRL affiliation,
3) tax exempt nonprofit
501[c][3] incorporation sta-
tus, and 4) participation in
the 2004 Field Day event.

Since club member Sean
(W4JFL) and | held ARES
appointments of EC and
Assistant EC, respectively,
and many of the other mem-
bers were already ARES
members, the first goal was
very easy. For our kickoff
meeting in April, we invited
ARRL Southeastern Division
Vice Director Sandy
Donahue (W4RU) to give a
speech about the ARRL, with
the focus on the threat of
BPL to Amateur Radio’s
future. After his impressive
presentation, we signed up
enough new ARRL members
to qualify for, and receive,
our ARRL affiliation. Poof!
Number 2 accomplished!

Goal number 3 was a
toughie, but with the hard work of club treasurer Dave
(K4DMF), and the kind help of Alford Memorial Radio Club
member Bill Carter (KG4FXG) and ARRL GA Section OOC
Mike Swiderski (K4HBI), we got our 501[c][3]. SCARS Inc,
had just one more goal left: Field Day 2004.

For a service oriented club, Field Day is a natural. Almost
all the elements necessary to test the emergency prepared-
ness of our newly formed club were wrapped up into one
glorious late-June weekend. And, it promised to be lots of
fun.

Sean (W4JFL) and | had worked well together in putting
together other Field Day events, so we were volunteered by
the other SCARS members to organize our new club’s par-
ticipation. As FD Chairman, | immediately delegated almost
all the work to Sean, Andrew (KG4NFL), SCARS, Inc officers
Lee, WB4QOJ (President), Ellery, KG4NFS (VP), Dave,
K4DMF (Treasurer), Bea (Secretary, “®KMOM,” aka Future
Ham), and Board members Ron (WB3ILX, Bea’s OM), and
Paul (KG4NZA). Our group went to work.

We dedicated May’s club meeting to planning our FD
activities. First things first: What's on the menu, who’s gonna
cook it, and how? We took a quick vote, and a menu of Cae-
sar salad, steak and lobster, with a nice Merlot won, hands
down. A quicker check with the club treasurer indicated that
hot dogs and hamburgers on the grill would be a more appro-
priate choice (maybe surf and turf next year). With the most
important decision out of the way, we had a brief discussion
and decided to enter as 2A (Battery @ 5 W) with rigs on CW
and SSB, plus a GOTA station (under Al, KF4RPQ’s call)

with two-point-per QSO, PSK31 capability. So far, so good.
Question: Antennas? Answer: You can’'t beat balanced-fed
80-10 meter dipoles for cost, simplicity of use and ease of
installation. We could see the points stacking up.

Were there other ways to raise our score? What about
those bonus points? Well, courtesy of Nigel (KG4ARS) we
could pick up 100 of them by using his solar panels to
charge some of our batteries on site. Believe it or not, the
concept of bonus points goes hand in hand with emer-

gency preparedness. It
encourages participants to

Country entertainer Patty Loveless, KD4WUJ, gets some
help from Michael Sparks at the SCARS GOTA station.
Michael is the son of Paulding County ARES EC Sean
Sparks, W4JFL.

try alternate methods of
communication. In an emer-
gency situation you need to
take advantage of every bit
of knowledge, and every
piece of gear you've got.
You never can tell when
ATV, SSTV and APRS
might get the job done. Oh,
and don’t forget amateur
satellites.

Bonus points also pro-
mote community awareness
of Amateur Radio’s emer-
gency capabilities by
seeking media publicity,
operating from public facili-
ties, and inviting govern-
ment officials and agencies
to attend. We tried it all.

After tackling the bonus
points issue we addressed
the task of pooling equip-
ment, appointing captains
of the CW, GOTA and SSB
stations, and assigning
operators.

Given our “small but
tiny” status, it was obvious that we would need outside
help. So, we started contacting non-club (aka potential)
members from the Metro Atlanta area, especially non-
active hams. As captain of the CW station, | called upon
my old “code or die” buddies, Sammy (N4YDX), Jorge
(K4KB), Mike (KE4GBE), and Ed (K4DVJ). These guys are
“hot-shot” code-sters. For instance, Ed spent his military
duty in the early '60s as a code op, copying CW over in
Turkey for about 8 hours per day. With guys like that, | felt
confident in challenging the other stations at our Field Day
site. A little intramural competition never hurts, you know.
After the dust had settled, | had won my bet. CW rules!
The SSB guys were humble, but | know they’re conspiring
for next year.

One of the nice things about Field Day is the opportu-
nity for family members to participate. In my case | asked
my XYL, Patty (KD4WUJ, aka country music entertainer
Patty Loveless) to help out. Now, being a recording artist
is extremely time-consuming. You're either on the road,
rehearsing for the road, in the studio, or doing interviews.
There’s very little downtime. But it just so happened that
Patty was off the Sunday of Field Day. She enjoys local
ham activity on 222, operates 40 meter CW occasionally,
and having participated in local emergency nets in the NW
Georgia area, she’s a big supporter of the potential of
Amateur Radio to aid in times of disaster. Maybe next
Field Day she’ll help out cooking those steaks and lob-
sters. In the meantime, I'll be busy stringing balanced fed
transmission line from a dog house.—73 ES CU FD05
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on the Day that Hams Build.

After a decline in the number of QSOs
in 2003 due to some pretty bad propaga-
tion, FD2004 saw an increase of almost
200,000 QSOs to 1,326,122, The number
of QSOs on all three modes—CW, Digital
and Phone—was up as well. Almost 50,000
additional QSOs were made on CW, once
again proving it is still a popular and vi-
able mode of communication among ama-
teurs. Phone QSOs were up about 22% to
hold onto its position as the most popular
Field Day mode. And Digital popularity
continues, as a record number 20,940 QSOs
were made, a 67% increase over 2003,
proving that there is something in this
hobby for everyone.

These are the Reasons that they make the
Contacts that are made by the People that
assemble the Stations they set up in the
Places they go to Play on the Day that
Hams Build.

While some may disagree, Field Day
really isn’t about score. It is about things
far more important.

It is about demonstrating our emergency
communications capabilities to city, county
and state officials. Over 1000 Class A sta-
tions claimed the 100 point bonus for being
visited by an official from a served agency
or local government. We demonstrate what
we can do to supplement their existing com-
munications in times of need. By doing so,
we meet part of the responsibility that our
Amateur Radio licenses entail.

It is about educating the public and pro-
moting our hobby. Each participating sta-

tion has a role to play in Field Day. But
the stations that set up in public places,
that make the effort to try and get media
involved, that go the extra step to get
people on the air, perhaps make the great-
est impact on Field Day. When the public
sees what we are about—Public Service
and Emergency Communications at the
forefront of Field Day—we begin to tap a
new pool of potential amateurs. Helping
our hobby grow is a responsibility all of
us should accept as our own.

It is about testing our readiness. All of
the written plans and ideas are great—but
if they don’t work, then what is their worth?
Would you rather discover the coax on the
emergency antenna is bad at Field Day or
as you set up in the aftermath of a Category
3 hurricane? Is it better to discover the club
generator won’t power the command post
while testing during Field Day or while
plugging it in at the Red Cross shelter af-
ter a tornado knocks out power?

And along the way, another reason
comes across loud and clear. It is about
having fun in our hobby. Some will find that
fun in having a high claimed score (al-
though by its nature no single entry “wins”
Field Day). Some will find it in the social-
izing at the covered dish supper. Operating
all night will be the impetus for fun for
some while seeing a technically well pre-
pared station on the air will do it for an-
other. Don’t forget the basis of FD is
“FUNdamentals”.

These are Faces that are the Reasons that
they make the Contacts that are made by

the People that assemble the Stations they
set up in the Places they go to Play on the
Day that Hams Build.

Over 200 groups, clubs and individuals
have submitted their Field Day 2004
stories and photographs to the ARRL
Contest Soapbox at www.arrl.org/con-
tests/soapbox/. Be sure you browse the
site. You may be amazed by some of the
great ideas that are employed by your fel-
low amateurs during Field. And consider
posting your Field Day story in the future.
You may have just the idea that someone
else is looking for to make the next Field
Day a success.

ARRL members can read an expanded
FD report on-line at www.arrl.org/contests/
results. You will find various special break-
down boxes with interesting information.
Also, there are several sidebars, including a
look behind the scenes of the first-ever West
Coast transmission of the special W1AW
Field Day bulletin, from the Maritime Ra-
dio Historical Society’s K6KPH and an ex-
panded version of the Silver Comet Amateur
Radio Society sidebar included in this QST
report, featuring country music entertainer
Patty Loveless, KD4WUJ, and her OM,
noted musician and record producer Emory
Gordy, W4WRO.

As always Field Day is the fourth full
weekend in June, which in 2005 will be
June 25-26. It may be December, but now
is the time to start planning how you will
be involved. Because, after all, YOU are
the most important part on the Day that
Hams Build.

Scores

Class A stations are clubs or groups operating with more than two operators. Score listings are grouped according to the number of transmitters in simultaneous
operation. The listings show club or group name, call sign(s) used, total number of QSOs, number indicating power output used (5 is less than 5 W, 2 is less than
150 W; 1 is more than 150 W), number of participants and total score including bonus points and ARRL section. Scores are listed from highest to lowest in each class.
Class B stations are portables manned by one or two operators. When there are two operators, the other operator’s call is listed in parentheses, if it is known. Class
C stations are mobiles. Class D stations are home stations using commercial power. Class E stations are home stations using emergency power. Class F stations

are EOC stations.

) . . iq Hi I00K Support Group
W Rapids AR Big Hill ARC
1A Battery Wconsin Rapics Ar C10 1600 wi  KOHP 1085 2 7 4890 SD  W8ED 887 2 9 3184 WV
Chew’s Ridge Gang g . ’ Owensboro ARC Clear Channel Communicators
KeMI 1139 5 7 12,725 sCv  Austin, Travis Cty ARES KAHY 068 2 15 4624 Ky  KB4VC 959 2 7 3,082 WCF
N4BP 1036 5 3 11245 SFL  WSKA Amlggs 535 1285 STX i RC ' Hattiesburg ARC
Buffalo Lighthouse Crew WIMOO 1222 2 8 4,522 VT K5PN 1255 2 17 3,052 MS
K7HZ R :
KazR 633 5 4 7,290 WNY University of SoL?thesrn Callfornlg PE)RC © Richmond ARC KaLSC 461 2 3 290 SC
Friends, Alumni & Users of LT y VE7RAR 786 2 40 4.432 BC Butte ARC
W8LX 570 5 3 5850 OH Weyw === 815 865 LAX " QGWA Chapter 17 ’ W7FO 1404 1 15 2,839 MT
Las Chupacabras Jasper RC
WW5X 520 5 8 5150 STx  KB3BUE 25 7 460 wpa  W3GS (+NL71)1(T7) > 7 4376 EPA  K4BEH 551 2 10 2,628 GA
Neurosa’s Gopher Munchers 1A Alberta Clippers ! Marshall Co Amateur Radio Repeater Assn
AE6 484 5 4 5140 SV gap Diego DX/Pt Loma ARC VE6EX 957 2 5 4244 AB  WODOD 655 2 6 2578  KS
VA2RC 411 5 3 4280 QC  wepT 2301 2 8 8318 SDG  Echo-Sierra DX Club of Brevard Southwest MS ARC
Bear Mountain QRP Group San Lorenzo Contest Club KOES/4 1094 2 3 3928 SFL KDS5QNC = 838 2 21 = 2576 ~ MS
WASY 335 5 11 3,920 MN NA5S 2393 2 3 7,606 NM  Greer ARC Central WI Radio Amateurs, Ltd at UWSP
Anaconda ARC Bonfield Amateur Radio Fraternity W4IT 865 2 20 3,826 SC  KOUW 652 2 6 2568 Wil
W7VNE = 373 5 13 3740 MT  KoTp 1910 2 3 6574  IL  Dr Loomis Memorial Junior Mechanics League Eas‘ BaV Al Bandefs
Soper Hill ARC The Motley Crew ARC W3KDR 1190 2 16 3,718 MDC 3 2470 SJV
NN7N 359 15 3,625 EWA WOGG 1775 2 16 6,428 L Southwest Ohio DX Assn Red Ant Annlhllators/SCAN
US Department of Sta‘e ARC Southern IL DX & Contest Club WBEX/9 890 2 3642 IN  WAeP 1079 2 8 2450 LAX
W3DOS 279 5 5 2960 MDC  woHUZ 1377 2 6 6346  IL  Earlysvile ARS Valley Center (KS) ARC
Frankenmuth ARP Club Metro DX Club KaMW 1275 2 3 3616 VA  KORH 926 2 15 2302 KS
KY8l 260 5 4 2,800 Mi WOTY 1608 2 7 5,994 IL  Pamrapo ARC ’ Sam Houston Amateur Radio Klub
North Augusta-Beredere RC Central NC DX Chasers N2NO 866 2 3 3582 NNJ N5AF 446 2 34 2,302 STX
K4NAB 2,785  SC N4OL 1527 2 8 5730 NC  West Texas ARC ’ Middle Tennessee DX Club
Wyoming DX Contest Club Parma RC ’ K5EG 1351 2 10 3,538 WTX W4SK 643 2 6 2,254 TN
W7SE 267 5 3 2,770 WY K8EE 1278 2 3 5702 OH RSRCI ’ Coastal Pender ARC
Hilo ARG & Hawaii QRP Club Flying Beers International Broadcast Society ~AK2P 990 2 4 3,506 NNY 817 5 2204 NC
KH6IN 187 5 55 2,595 PAC K8FBI 165 5 5,400 Ml Blackstone Valley ARC Northeast Maryland ARC
Hiawatha/Falls City ARC Bozo and the Lids W1DDD 771 2 16  3.458 RI KESI 863 2 10 2,188 MDC
KOERX 254°5 16 2425 NE  worG 151 2 6 5204 IN  Loop Group ' N6TU 603 2 3 2166 SJV
New Cuyama Quad Hoppers Case ARC ’ KORK 959 2 14 3418 WCF Woodchuck ARC
N6PC 293 4 2,340 SJV WEEDU ~ 1333 2 4 5078 OH  Souin Georgian Bay West Simooe Cty ARES KCBKLU 325 2 34 2144 OH
North Georgia VHF Somety ARVA VE3SGB 1010 2 12 3254 = ON Framingham ARA
K4NGA 268 5 3 2,255 GA KSPXP 1197 2 15 4,930 AR Thibodaux ARC ’ W1FY . 502 2 35 2,116 EMA
New England QRP Club Robert F Heytow Memorial RC W5YL 879 2 10 3250 LA  Muskegon River CW Group
WQIRP 165 5 3 1,730 NH  Kova 993 2 4 4902 IL  ROAARC NBVYS 504 2 5 2084 M
WORCA 1495 2 12 3216  IN
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Morris RC

W2YD 475 2 36 2,060 NNJ
Lanark and North Leeds ARES

VE3LCA 443 2 35 2,026 ON

Union Métropolitaine des Sans-Filistes de
Montréal

VE2UMS 417 2 45

Hot Sprlngs Vlllage ARC

K5ID 12 1,926 AR

Club Radio Amateur de Beauce

1,998 QC

VE2CRB 523 2 12 1,896 QC
Athens Cty ARA

NC8V 412 2 11 1,860 OH
Stanly Cty ARC

K40GB 361 2 17 1,850 NC
Chicago FM Club

W9XB 571 2 10 1,786 IL

409th ASA Hogs On Amateur Radio

N7ASA 437 2 3 1,754 AZ
Edisto Amateur Society
AD4U 398 2 29 1,746 SC
KHBRS 1170 1 8 1,733 PAC
South Georgia ARC

N4BIM 462 2 6 1,714 GA
WNOG 687 2 3 1,674 1A
Triode ARC
N4WCO 543 2 7 1,658 NC
Middle Peninsula ARC
W4M 583 2 12 1,648 VA
Mayerthorpe Flying Dinosaurs
VE6FD 733 1 19 1,646 AB
Hull Neck ARC
K4AAB 768 2 8 1,636 VA
Great Falls Area ARC
W7ECA 508 2 25 1,618 MT
Palouse Hills ARC
W7NGI 619 2 8 1,588 ID
Atchison County Amateur Radio Serv/Jackson

ARC
KOHK 441 2 10 1,582 KS
Parma RC Il
W8PRC 329 2 7 1,460 OH
Moxoneers
WOoIVJ 647 2 3 1,444 OK
The Fly Swatters
W7NNN 662 2 4 1,424 WWA

Chlggers Fleld Day Group

2 10 1,414 NC
Waltzmg With Bears
K1CE

307 2 5 1,400 NH
WOOPW 342 2 3 1,382 MN
Lake County ARC
WoLJ 445 2 15 1,370 IN
USS Jurassic ARC
K8SSJ 103 2 10 1,368 OH
Juneau ARC
KL7R 459 2 30 1,368 AK
Pinawa Amateur Radio
VE4CD 304 2 9 1,258 MB
AA3TL 732 1 8 1,242 EPA
Los Banos ARC
AA6LB 241 2 5 1,232 SJV
Turkey Heaven Mountain Repeater Assn
N4THM 399 2 10 1,218 AL
Yuba Sutter Hams
Kl6ZX 180 2 14 1,218 SV
Covey Hill ARC
VE2CYH 287 2 19 1,216 QcC

Uinta Cty ARS
N7XKT (+KD5HTJ)
51 2 3 1,214 WY

Kona ARS

WHEDEW 329 2 5 1,210 PAC
Benson Cty ARC

NOBG 303 2 15 1,206 ND
Southern Plains Amateur Radio Klub
WOKKS 352 2 15 1,204 KS
Free Try Ham Radio

Wew 238 2 40 1,176 SDG
Reno Cty (KS) ARC

WOWR 373 12 1,146 KS
W1RK 217 2 3 1,146 EMA
K2EI 195 2 3 1,140 VT
AB7QG 512 2 2 1,124 uT
Bawating Amateur Group

VE3LSC 261 5 1,108 ON
HSB Hams

KG5E 296 2 3 1,100 NTX
KA2BEO 222 2 12 1,076 SNJ

Thomasvile ARC
W4UCJ (+KG4SEA)
136

2 32 1,072 GA
Utica ARC
K21Q 329 2 5 1,072 WNY
Amherstburg
VA3ARG 233 2 12 1,066 ON
9-0-4 ARC
K9IM 182 2 064 IL
Laguna Beach Em Com Team (RACES)
KE6GFI 186 2 36 1,042 ORG

WorldRadio Staff ARC
WR6WR 410 2 3 1,020 SV
ARES D24 Franktown Fire Group
NOLP 403 2 12 1,006 CO
KC7EMZ 176 2 3 902 OR
Socorro Amateur Radio Assn

W5AQA 276 2 5 902 NM

WA2EQF 262 2 3 866 NNJ
The Piqua ARC

W8SWS 155 2 17 860 OH
North Brevard ARC

WN3DHI 230 2 10 860 SFL
University of Arkansas ARC

K5GOE 111 2 9 848 AR

Pathfinders ARC

VE4PAR 373 2 9 846 MB
Enterprise ARS
WD4ROJ 161
Tidelands ARS

2 15 836 AL

K5BS 58 2 30 800 NTX
HQ-Coy, 1st Canadian Parachute Battalion
(Reenacted)

W1HIS 60 2 8 790 CT
University of Minnesota Gopher ARC

W0 165 2 8 788 MN
Pamlico ARC

K4BCH 213 2 7 786 NC
Shy-Wy QCWA

K7TFW 102 2 4 758 WY

Brookings Amateur Radio Research Club
WOBXO 52 2 11 754 SD

VE6CJ 503 1 5 753 AB
USS Cod ARC
W8COD 114 2 5 728 OH
Free State ARC
K3IVO 231 6 712 MDC
Presque Isle Cty ARC
HIB 167 2 4 712 Mi

K1FQ 195 2 3 690 ME
Huntington ARS
K9HC 167 2 7 634 IN
ARINC Radio ARC
W3ZH 138 2 3 626 MDC
Alexander Amateur Radio Assn
W4ERT 130 2 7 610 NC
Bitterroot ARC
W7FTX 222 2 183 594 MT
North Island ARS

E7ARK 125 2 10 580 BC
Pitkin ARC
WoCO 118 2 3 580 Cco

Mountain Valley ARC

K1PV 209 2 6 568 ME
Wheatstraw Club

KD5YUL 22 2 20 544 OK
WEDIXIE ARC

WB4MZO 93 2 6 536 GA
Oxford County ARES

W1SK 142 8 534 ME
WVOH 154 2 3 508 Cco

Small Town Amateur Radio Service
W5STR 37 2 29 474 AR
Central Idaho RC

KC7MCC 107 2 8 466 ID
Hualapai ARC

WB6RER 62 2 424 AZ
Sacramento Area Latin ARC

AE6LH 111 2 4 422 SV
NODWE 110 2 5 420 IL
Highlands Emergency Group

VE7TIN 57 2 3 420 BC
St Marys ARC

VE3SDF 51 2 3 402 ON

U H F Associates

WB6ZOD 66 2 6 382 ORG
Lincoln County ARES/RACES

WA7RF 62 2 8 374 EWA
NKDXE

KD4EVB 84 2 3 368 KY
Bobcat ARC

KE6RC 52 2 7 354 SJV
Snyder Group

KIoQM 120 2 3 340 STX
N4XED 47 2 3 294 NFL
BSA Troop 272

KCIGFI 46 2 6 292 IN
Brady Amateur Radl Network

NQEAT 93 4 286 MO
Denver RC

WOTX 54 2 4 258 CcO
ARS of Nantucket

N1NBQ 24 2 6 248 EMA
WD4NIT 10 2 4 220 GA
Carroll ARS

WB8FEC 98 2 4 196 OH
KCORPS 11 2 3 172 Cco

Watertown ARC

N9HR 33 2 4 166 Wi
University of Toronto ARS

VA3UOT 56 2 3 162 ON
Snohomish County DEM-RACES

WA7DEM 27 2 4 104 WWA
1A Commercial

CRA Soral-Tracy

VE2CBS 473 2 20 1,892 Qc
Macon ARC

W4BKM 588 2 18 1,526 GA
BARC

NA9US 438 2 3 1,252 IL
St Louis DX & Contest Assn

AAQA 1129 1 3 1,139 MO
Estero RC

WeJuU 306 1 15 895 SB
Mayes County ARC

KD5AFE 128 2 30 806 OK
Star Valley ARC

KD7LVE 243 2 8 686 WY

Oceanside Radio Communications Assn

VE7PQE 107 2 4 594 BC
Dallas LDS Stake

KJ5UY 84 2 10 368 NTX
Elmira ARC

VE3ERC 120 2 12 240 ON

Great Lakes AR Rovers
C8ELY 85 2 3 170 MI

2A Battery Port City ARC
Frankford RC—NNJ Group K1RX (+W1WQM)
W2GD (+N4HY) 2695 2 25 8,282
1596 5 6 16,305 NNJ Massanutten ARA & Valley ARA
Colorado QRP Club N4XU (+KZ1A)
WOCQC (+ABOCD) 2345 2 99 8,254
1530 5 10 14,435 CO  The Canton ARC
West Park Radiops WB8AL (+KIODE)
W8VM 718 5 17 7,375 OH 2204 2 69 8,022
2K2 CWOPS The Sakonnet 49’ers
N7QT (+WA7NCL) KD1MW (+KB1CUB)
661 5 4 6,660 EWA 2343 2 26 7,904
Silver Comet ARS Mother Lode DX & Contest Club
WAWRO 542 5 11 5665 GA  K6AO (+K6TKD)
Walton RA . 2256 2 12 7,850
W2aLzZ 486 5 11 5,270 WNY Big Bend ARC
Every Amateurs RS K5FD (+W5ATO)
KOEAR (+KCOEUJ) 2391 2 21 7,844
359 5 35 4,150 MO Randallstown ARC
Franklin County ARC Inc N3IC (+W4AOL)
ACIL 371 5 21 4,080 WMA 2512 2 12 7,836
Barstow ARC Decatur ARC
WABTST (+KC6lIH) WA4ATD (+KB4CAY)
379 5 36 3,895 ORG . 2266 2 23 7,786
Mutton Top Group Mid Missouri ARC
K4CMS 443 5 6 3685 VA  NOSS (+WBQTPN)
North Georgia QRP Club 2104 2 20 7758
NQ4RP 253 5 8 3,350 GA  Motor City RC
Suburban Technical Amateur Radio System ~ W8MRM (+KIBGR)
WISRC 275 5 4 3,120 IL 2228 2 61 7,700
N1QS (+N1BQ) Nashoba Valley ARC
346 5 15 2,520 VT NINC (+AB1CV)
Open Repeater Group 1950 2 19 7,458
KO60L 266 5 25 2,430 LAX Scott County Amateur Broadcastlng Society
Independent Radio Assn N4TY 2440 2 8 7444  KY
N8IH 255 5 19 2245 OH  Fond Dulac ARC
Radops of El Jebel Shrine WOEBV (+KG9IN)
KOFEZ 157 5 11 1,690 CO 2196 2 26 7,422
Lodi ARC Eastern Michigan ARC
N6SJV 167 5 8 1,370 SJV  K8EPV 1665 2 15 7,406
Head Lake Group Wayne ARC
VE3MB 243 5 4 1,365 ON  WBAV (+N8IW)
Houston QRP Club 2146 2 15~ 7,390
W5ACM 81 5 10 1,150 STX Hudson Valley Contesters & DX’ers
Colorado QRP Club Aloha Noncompetitive FD W2MU (+K2UG)
Site 2307 2 15 7,338
NOBN 46 5 11 1,030 CO  Madera County ARC
Halifax Em Com Krewe W6GR ("'WBSSB)
N2JFS 40 5 3 600 VT 2092 2 17 7,254
Oakville ARC
2A VE3HB (+VE3HG)
B.A.R.C/N.C.AAR.S. 2153 2 18 7,246
W5ZN (+NG5M) Montgomery ARC
4424 2 20 13,972 AR W4AP (+KU4PY)
CorTek Radio Assn 2057 2 26 7,170
WOCA (+KI9R) WOLDX (+WR9A)
3821 2 25 12,644 IL 1983 2 16 7,122
Radio Amateurs of Northern VT Palos Verdes ARC
WINVT (+W1PU) K6PV 2197 2 15 7,118
3780 2 30 11,360 vT Texas DX Society
Sonoma County Radio Amateurs K5DX (+KB5GTB)
W6SON (+W6LFJ) 2220 2 10 7,040
. 3777 2 31 11,174 SF Montrose ARC
Midland ARC KOSX (+KIOKY)
W5QGG (+W5PBR) 1990 2 38 7,038
) 3329 2 35 10,948 WTX C.A.R.S.
McMinn Cty ARC W48 (+W4BWC)
NA4K (+K4BP) 1970 2 18 6,994
3119 2 39 10,284 TN Twin City FM Club
Hoosier DX & Contest Club WOEF (+NDOM)
KJ9D (+W09Z) 1972 2 40 6,920
2832 2 15 9,948 IN North Shore Repeater Assn
Santa Barbara ARC NS1RA 1805 2 45 6,870
K6TZ (+KD6SVV) Smith Chart ARS
2721 2 32 9878 SB K400 1858 2 13 6,784
Tampa ARC W/K ARC of Greater Milwaukee
N4TP (+N4SEX) N9AW (+WOLR)
2611 2 45 9,846 WCF 1688 2 12 6,748
Buckhead Contest Club VECTOR
W4KJ (+WA4TE) VE7VCT (+VA7EOC)
3016 2 7 9,792 GA 1677 2 48 6,538
Raytown ARC North-East Tarrant ARC
KoGQ (+ABOWA) N5EOC (+AD5RK)
2644 2 16 9,508 MO 1594 2 20 6,402
JPL ARC/Caltech ARC Central Louisiana ARC
W6VIO (+W6UE) KK5LE (+KC5WWU)
2819 2 28 9,322 LAX 1644 2 25 6,352
Falmouth Amateur Radio Assn Escondido ARS
K1RK (+W1NOB) NBWB (+N6SD)
2593 2 51 9,230 EMA 2135 2 30 6,294
Halifax ARC Meriden ARC
VE1FO (+VE1JMA) W1INRG (+KB1KEA)
2471 2 40 8,888 MAR 1585 2 37 6,274
Minnesota Wireless Assn Temple ARC
WOAA (+NOFP) W5LM (+W5T)
2641 2 7 8,844 MN 1920 2 25 6,160
Pikes Peak Radio Amateur Assn & Mountain  Massillon ARC
ARC WS8NP (+K8FUN)
AFQS (+NX0G) 1659 2 15 6,122
2708 2 70 8598 CO  Palo Alto Amateur Radio Assn
MARC W60TX (+K6YQT)
W5EJK (+KAS5IIS) 1764 2 12 6,004
2362 2 17 8,530 OK Clinton Cty ARC
Motorola ARC WOPC (+WM9M)
KOMOT (+KC9X) 1509 2 25 5,980
2615 2 22 8,518 IL Hazel Park ARC
High Desert Contest Club WB8HP (+W8JXU)
K7AW (+N70U) 1835 2 30 5,870
2561 2 7 8432 OR  gpokane DX Assn
Shelby ARC K7SDX (+W3AS)
AA4S (+W4KQ) 1520 2 13 5,870
2475 2 21 8,402 NC Cape Fear ARS
K4MN (+KG4KMV)
1613 2 31 5,814
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ARFY
WOYH (+AAQYX)

2039 2 7 5790 coO
Delaware ARA
K8ES (+N80OB)

1376 2 46 5,768 OH
Koolau ARC
KH6J (+KH7Q)

1605 2 10 5,716 PAC
Mountaineer ARA
W8 1443 2 20 5618 WV
Southwest MO ARC
KOWB (+WOEBE)

1437 2 15 5610 MO
San Angelo ARC
W5QX (+KD5PIX)

1567 2 26 5,608 WTX
Oklahoma City Autopatch Assn
WS5MEL (+N5VWF)

1416 2 64 5518 OK
Ocean Monmouth ARC
N2MO (+W2YR)

1311 2 11 5510 NNJ
Green River Valley ARS
KOWM 1520 2 15 5,506 IL
Heart Of Texas ARC
W5ZDN 1566 2 15 5504 NTX
St Louis ARC
KOLIR 1528 2 14 5496 MO
Reelfoot ARC
K4RFT (+N4MJ)

1179 2 12 5,444 TN
Stu Rockafellow ARS
W8NJH (+K3ETH)

1590 2 25 5,410 Ml
BSA Explorer Post 599
WA2DFI (+W7BSA)

1748 2 18 5,396 AZ
Anderson ARC
N4AW (+WB4RSU)

1315 2 18 5,350 SC
550 DX Club
K4TDP (+AB4DN)

1387 2 7 5292 AL
Two Rivers ARC
W30C 1301 2 31 5,240 WPA
Gallatin Ham RC
W7ED 1590 2 10 5,222 MT
Middletown ARC
W2MAR (+W2IMU)

1327 2 22 5,164 NNJ
Green Mountain Wireless Society
N1VT (+AB1CH)

1423 2 25 4,976 VT
Johnson City ARA
W4ABR 1453 2 43 4,884 TN
Straits Area ARC
W8GQN 1555 2 15 4,826 Ml
NW MS Amateurs
W5K (+W4FP)

1202 2 68 4,774 MS
Eastern Panhandle ARC
K8EP (+KWS8I)

1428 2 25 4,764 WV
Cedar Valley ARC
WOGQ (+AAOXJ)

1217 2 20 4,704 1A
Fidelity ARC
K1KT (+WA1WM)

1326 2 18 4,690 RI
Carbon ARC
W3HA 1279 2 14 4,630 EPA
Tennessee Valley DX Association
W4FOA 1424 2 18 4,620 GA
ARC of Parker Cty
W5PC 1374 2 23 4,608 NTX
Fresno ARC
W6TO (+K60RJ)

1042 2 10 4,608 SJV
Northwest lllinois ARC
W9ULJ (+N9RPN)

1268 2 14 4,556 IL
University of Arizona ARC
K7UAZ (+KC7B)

1297 2 12 4,484 AZ
Coconino ARC & Northern Arizona DX Assn
W7TB 1313 2 8 4,474 AZ
Mt Baker ARC
K7ZC (+K7SKW)

934 2 35 4,466 WWA

San Mateo RC
weuQ (+W6VJK)

1323 2 18 4,446 SCV
OCARS
W8TNO 1560 2 10 4,406 Ml
N4Z| 1134 13 4,370 N
Howell County AF{C
KORWL 960 13 4370 MO
Tupelo ARC
KK5K (+KD5NSP)

1501 2 21 4,364 MS
Trident ARC
W4ANK (+N4EE)

1174 2 26 4,354 SC
Benton ARS
K5NE (+WD5C)

1478 2 22 4,308 AR
Blackford Amateurs
AA9Z (+WB9HLA)

1411 2 18 4,304 IN
Delaware Valley RA
W2zQ (+AB2RC)

1155 2 26 4,288 SNJ
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Williamson County ARC
N5TT (+WC5T)

1096 2 28 4,158 STX
Vintage Iron RC
N3KR (+N30D)

1468 2 6 4,124  NNJ
LeFrog
NIOVA (+N9EAX)

1216 2 12 4,104 Wi
Ashe County ARC
WA4FD (+W4YSB)

1238 2 20 4,098 NC
Ski Country ARC
KORV (+N3NXM)

1487 2 24 4,094 CcO
Radio Operadores Del Este
KP3RE (+WP4WV)

1185 2 30 4,040 PR
Capeway RC
W1AA (+N1EY)

1260 2 21 4,028 EMA
Lincoln County RACES/ARES
NC4LC (+NC4CQ)

1380 2 55 4,020 NC
K7ZS 1380 2 6 4,014 OR
Baltimore ARC
W3FT (+KB3JJY)

940 2 39 4,004 MDC

Florida Atlantic Univ ARC & Boca Raton RC
K4FAU (+N4YQU)

1200 2 21 3,992 SFL
MARCA
W7MOT 1062 2 12 3,990 AZ
Humboldt ARC
K6XG (+W6ZZK)

897 2 20 3,978 SF
Bullitt ARS
KY4KY (+W4KBR)

939 2 35 3,966 KY
Nittany ARC
W3YA (+W3GA)

1195 2 11 3,898 WPA
CTARC A
WDSIYF 1331 2 8 3,812 OK
KATLH (+KG4YZM)

845 2 30 3,778 NFL
Tri-County (WI) ARC
womQB 811 2 3,772
Canadian Police College & Manotick ARG
VE3CPC 842 2 13 3,764 ON
Sierra Blanca ARC

709 2 12 3,746 NM
Forsyth ARC
W4NC (+W4WS)

976 2 28 3,696 NC
Fort Madison ARC
WFORT (+NWOX)

862 2 21 3,694 1A
Johnson County Radlo Amateurs Club
WOERH 1085 3,686 KS
QRZ.ca Field Day Crew
VE6US 952 2 7 3,678 AB
Northern Ohio DX Assn
WB8DXA 1388 2 16 3,642 OH
Foothills ARS
K6YA 854 2 25 3626 SCV
South Towns Amateur RS
WB2ELW 939 2 30 3,594 WNY
P-R ARES Group
VA3PRA 1097 2 18 3,584 ON
Radio Central ARC
W2RC 985 2 14 3,582 NLI

Monroe County Radio Communications Assn
K8RPT (+W8DWL)
881

2 18 3,568 Ml

WD40AR (+AE4FC)

1186 2 19 3,566 TN
North GA ARC
w4QQ 1163 2 28 3,566 GA
Souris Valley ARC
KOAJW 1334 2 10 3,530 ND
Forx ARC
NOGF (+WAQJXT)

1084 2 16 3,526 ND
Northeastern Wyoming ARC
NE7WY (+KD7QDM)

1147 2 10 3,504 WY
Hancock ARC
WOATG (+N9TT)

789 2 26 3,452 IN
West Allis ARC
WOFK 1132 2 21 3,448 Wi

Coshocton County Amateur Radio Assn
WB8CCA (+AB8SV)

925 2 17 3,440 OH
Ottawa ARC
VE3RC 786 2 25 3,432 ON
Lynchburg ARC
K4CQ (+KC1BH)

940 2 11 3,428 VA
Candlewood ARA
wiQl 996 2 29 3,410 CT
MCARA-MSUARC
K4MSU (+W4GZ)

1091 2 20 3,390 KY
Dixie ARC
W7DRC 925 2 35 3,388 uT
St Clair ARC
K9GXU 841 2 13 3,376 IL
Sevier County ARES
WA4A (+AG4ZU)

995 2 14 3,364 TN

n5—=

Guilford County ARES
NA4GC (+KF42GZ)

842 2 25
Chaparral ARS
W6MV (+KFBYGlI)

875 2 12
Pine State ARC
N1ME (+K1GUP)

898 2 30 3,334 ME
Southwest Louisiana Amateur Repeater Club
W5BII (+N5XKF)

3,360 NC

3,342 SB

1058 2 35 3,318 LA
W2VJN 934 2 3 3,264 OR
Cres ARC
WB8ZPF 941 2 18 3,262 OH

American Red Cross Em Com Service
WB2QBP (+K2ARC)

919 2 25 3,256  NLI
Police Amateur Radio Team of Westford
K1EJ (+WB1GOF)

670 2 19 3,246 EMA
Okaw Valley ARC
KK9N (+W9KXQ)

976 2 21 3,202 IL
K8RO 908 2 5 3,166 MI

Ellsworth Amateur Wireless Assn
WI1TU (+KA1BFA)

783 2 14 3,148 ME
Legion of Indlanapolls DXers
WIVW/5 1111 3,142 NM
North Shore ARC
VE7NSR (+VE70J)

724 2 35 3,136 BC
Austin ARC
W5TQ 671 2 35 3,132 STX
Big Island ARC
KHBEJ (+AH7A)

651 2 13 3,124 PAC
First State ARC
K3 874 2 12 3,090 DE
Lakes Region Repeater Assn
W1BST 955 2 28 3,070 NH
Blossomland ARA
W8MAI (+W8KIT)

702 2 24 3,070 MI
Venture Crew 59
KC3BSA (+NT3V)

883 2 10 3,066 EPA
New Providence ARC
N2XJ 728 2 5 3,044 NNJ
Lancaster Cty ARC
AK4N 662 2 20 3,010 SC
Puerto Rico ARL
KP4ES 649 2 23 3,004 PR

Kamloops ARC
VE7UT (+VE7DUF)

17 2,996 BC
Peekskill/Cortlandt Amateur Radio Assn
W2NYW 968 2 12 2,996 ENY
Newington Amateur Radio League
W10KY 1008 2 20 2,982 CT
Larkfield ARC
W2LRC (+AB2NJ)

575 2 34 2,968 NLI
St Clair Cty ARES
K4SCC 1226 2 40 2,952 AL
Trojan ARC
WoWOB 708 2 9 2,952 KS
Surrey ARC & White Rock ARC
VE7SAR 788 2 13 2,944 BC
Em Com Assn
WOECA (+NOPNP)

761 2 17 2,912 MO
District 7 Advisory Council
KR4MA (+N4NSP)

651 2 30 2,908 VA
Florence ARC
W4ULH 622 2 34 2,892 SC

Clairemont Repeater Assn / BEARS

W6VLD (+KC6ZOW)

713 2 51 2,864 ORG
Grand Nelson Clan
WBOGNC 1113 2 12 2,862 MT
Virginia DX Century Club
W4DZ (+K10B)

730 2 19 2,844 VA
Irvine Disaster Em Com
N6IPD (+K6NL)

725 2 42 2,818 ORG
Eastern Shore ARC
K4BW 667 2 19 2,816 VA
Kawartha ARG
VE3KRG 597 2 28 2,768 ON
Texas A&M ARC
W5AC 711 2 18 2,766 STX
Hornby Islanders
VE7KW 1029 2 4 2,762 BC
Palms West ARC
W4SS 838 2 30 2,756 SFL
Brockville ARC
VA3BRC 650 2 18 2,744 ON
Charlotte ARC
w4cQ 657 2 37 2,708 NC
Azalea Coast ARC
AC4RC 718 2 40 2,704 NC
Albemarle ARC
WAA4TFZ (+W4YRA)

914 2 40 2,678 VA
Epcom
VE7PCE 1035 2 24 2,676 BC
Blue Ridge ARS
KATET 533 2 35 2,676 SC

Delaware Amateur Radio Assn
W9IDUK (+N9AMA)

673 2 17
West Tennessee ARS
WF4Q 797 2 45
Fox Cities ARC
WOZL (+KE6IFC)

510 2 78
Southern Oregon ARC
K7LIX (+WM7K)

537 2 65
Norwood ARC
N10OP 467 2 30
lowa City ARC
WOJV (+KCOIYG)

619 2 25 2,616 IA
Historical Electronics Museum ARC
W3HEM (+WA6ABD)

2,664 IN
2,660 ™

2,640 Wi

2,632 OR

2,632 EMA

538 2 19 2,580 MDC
North Okaloosa ARC
WA4AAZ (+W5RE)

674 2 24 2568 NFL
Penn-Mar RC
W3MUM 931 2 13 2,542 EPA
ARA of Bremerton
W7VE 592 2 9 2,540 WWA
FARL-LARC
K8UTT 639 2 25 2,532 MI
Irving ARC
WABCKF (+WS5I)

516 2 30 2,522 NTX
Lake Erie ARA
WB8CQR (+WA8TJL)

579 2 44 2512 OH
HDSCS
K6EW 683 2 22 2,506 ORG
Victor Valley ARC
K6QWR (+KD6YLT)

838 2 41 2,500 ORG
Nortel Networks ARC
NT5NT 813 2 14 2,492 NTX
Central Michigan ARC
W8MAR 628 2 23 2,490 Ml
Hambuds
KA5E 773 2 15 2,488 STX
Harris Intersil ARC
K4HRS 872 2 10 2,486 SFL
South Lyon Area RC
N8SL 686 2 20 2,48l Ml
Quinte ARC & Prince Edward RC
VABPEC 600 2 15 2,478 ON
Endless Mountains ARC
N3EP 1038 2 10 2,476 EPA
Englewood ARS
K40 583 2 15 2,466 WCF
BEARONS
W7FLY 576 2 12 2,446 WWA
Jayhawk ARS
WoLB 550 2 19 2,400 KS
Gaston County ARS Inc
N4GAS 541 2 68 2,384 NC
W50N 588 2 42 2,380 AR

Mich-A-Con ARC
KC8VC (+NB8LT)

520 2 10 2,372 MI
K9HAM 407 2 12 2,348 IL
Verde Valley ARA
W7EI 863 2 50 2,326 AZ
WPPS RC
KG7GK 463 2 4 2324 OR
Wantagh ARC
W2VA 451 2 10 2,308 NLI
Barrie ARC & 700 Communications Reserve

Squadron

VE3GCB 482 2 17 2,296 ON
Mountain ARC
WeBW 471 2 70 2,286 SJV
Shoreline Auxillary Communications Service
W7AUX 545 2 2,282 WWA
Valencia County ARA
KC50UR 296 2 41 2,256 NM
N9HC 526 2 44 2,232 IN
Edmond ARS
K5EOK 418 2 56 2,228 OK
Hiawatha ARC
NODH 853 2 20 2,216 MN

Rivers Bend ARC

KBOSWK 564 2 20 2,214 MO
Kendallvile CNTSTR/21 Repeater Group
K8IAT (+KC9DSB)

462 2 10 2,192 IN
North West Texas ARC
WA5CSF 644 2 12 2,188 WTX

Riverside County Amateur Radio Assn
W6TJ (+KN6N)

463 2 55 2,182 ORG
Foothills ARC
WT4F 549 2 15 2,174 sC
Putnam Emergency ARL
K2PUT (+K2PC)

733 2 11 2,166 ENY
Franklin Cty ARC
WE4A (+WD4MYU)

491 2 24 2,160 NC
Los Alamos ARC / Northern NM RC
W5PDO 612 2 20 2,156 NM
Westside ARC
WABRC 554 2 29 2,146 LAX
Walla Walla Valley ARC
W7DP (+K7UH)

385 2 25 2,146 EWA
The Reading RC
W3BN (+KB3EJX)

542 2 50 2,136 EPA



Johnson County ARC

W4MCT 578 2 18 2,122 TN
Hidden Valleys ARC & UW-Platteville ARC
KCIKQ 408 2 31 2,116 Wi
Lapeer Co Amateur Radio Assn
WB8LAP 608 2 10 2,098 Ml
Hephzibah DX Club
K4ADP 561 2 10 2,072 GA
North Kitsap ARC
KC7Z (+KD7WDG)

436 2 14 2,064 WWA
Theodore Roosevelt ARC
KOND 680 2 24 2,060 ND
Montgomery ARS
NC4MC (+KI4DH)

416 2 29 2,060 NC

McHenry County Wireless Assn
K9RN (+KC9AAX)

790 2 15 2,030 IL
Mesilla Valley RC
N5BL (+W5TLU)

533 2 21 2,018 NM
Hatfield and McCoy Amateur Radio Assn
WV8KY 683 2 7 2016 WV
Williamsburg Area ARC
K4RC 510 2 12 2,014 VA
Auburn University ARC
K4RY (+KK4RP)

331 2 7 2014 AL
CBRA/DRA
WDS3E (+W3YR)

480 2 10 2,010 MDC
Coastside ARC
WAB6TOW 446 2 12 2,006 SCV
Halton ARC
VE30D 432 2 26 2,006 ON
Acadiana ARA
W5DDL 468 2 32 1,996 LA

Santa Clarita RC
WeJW (+K7TN)

2 79 1,982  LAX
Amateur RC of Augusta
W4DV 382 2 35 1,968 GA
Honeywell Amateur Radio Assn
N7TWB 521 2 3 1,952 AZ
Atlanta IBM RC
W4IBM (+WD4PAQ)
494 2 10 1,948 GA
Control Chief/McKean Cty ARC Team
W3QD 591 2 6 1,932 WPA
West Virginia Amateur Radio
WV8AR 456 2 26 1,926 WV
Bolingbrook ARS
NOLJY 437 2 24 1,906 IL
Stockton-Delta ARC
W6SF 681 2 26 1,896 SJV
Albuquerque ARC
N5VA (+KD5RHR)
423 2 47 1,894 NM
Ozark ARC & Twin Lakes ARC
K5BAX 605 2 16 1,892 AR
Spring Hill RC
WB8LS 286 2 26 1,886 NFL
Manteca CA ARC
KF6GDM 425 2 10 1,872 SV
Milwaukee Repeater Club
K9IZV (+K9VS)
499 2 14 1,866 Wi
Vero Beach ARC
W40T (+W4STB)
275 2 20 1,862  SFL
Northland ARC
WIBCY 1311 1 40 1,862 Wi
Paducah Amateur Radio Assn
W4NJA 396 2 18 1,850 KY
Abbotsford Amateur Radio Emergency Service
Society
VE7ECC (+VE7AQS)
437 2 9 1,844 BC
Garland ARC
K5QHD 490 2 20 1,836 NTX

Benzie Amateur Radio Friends

W8BNZ 531 2 42 1,834 Ml
Ellijay ARS
K4SWU 467 2 17 1,812 GA
Nanaimo ARA
VE7NA 414 2 18 1,812 BC
CARS Columbia ARS
KE4BQl 380 2 18 1,812 NFL
Santa Clara Cty ARA
W6eUW (+WeUU)

513 2 35 1,810 SCV
Alcorn County ARES
WA4TX 487 2 21 1,800 MS
Moosehorn ARC
AL7LE 356 2 13 1,788 AK
Hellgate ARC
W7PX 517 2 30 1,784 MT
Madonna Mountain Boys
WABNPC 420 2 4 1,782 SCV

Curmudgeons Ham Radio Net

KR7Q 280 2 5 1,780 WWA
Lake Area Radio Klub
WOWTN 335 2 21 1,762 SD
Old Post ARS
W9EOC 526 2 20 1,752 IN
TriCounty Radio Assn
WaLl 377 2 22 1,738 NNJ
Victoria Haliburton ARA
VEBLNZ (+VA3VHA)

567 2 30 1,734 ON
Midwest ARS
WIMAR (+KA9NOO)

366 2 5 1,732 IN

Fort Venango Mike & Key

W3zIC 677 2 20 1,730
Cass County ARC
WIOVMW (+WILVY)

539 2 45 1,728
Campbell River ARS
VE7CRC 420 2 10 1,724
Michigan Amateur Radio Alliance
WB8USA 537 2 14 1,722
UCSC IEEE Student Branch
AC6P 345 2 15 1,708
Jefferson ARC
W5GAD (+AF4AN)

371 2 12 1,692
Kingsport ARC
WA4TRC 596 2 25 1,692
Au Sable Valley Amateur Radio
W8Sz 243 2 29 1,686
Triangle ARC
K8BLP 287 2 41 1,682
Spring ARC
WOMAC 226 2 8 1,680
Bloomington ARC
WOINL (+K9SOU)

274 2 39 1,670
Tri County Repeater Assn
WING 473 2 45 1,650
W8M (+KC8WJA)

341 2 6 1,648
Issaquah ARC
W7BI 400 2 12 1,620
C3l ARG
AC4XQ (+N4GDV)

389 2 21 1,606
Evergreen Baptist Church ARC
K7EBC 317 2 9 1,588
Sandhills ARC

WOoMI 537 2 12 1,574

Tech ARA/Socorro ARA
KC50RO 347 2 15 1,566
North Port ARC
KI4DFA (+K1ARL)

390 2 13 1,540
Milpitas AR and Electronics Society
W6MLP 159 2 6 1,534
Union City Wireless Assn
WA3UC (+N2K2ZI)

255 2 25 1,518
Clay County ARC
WOTE 535 2 30 1,518
DeForest ARC
K8GE 282 2 20 1,514
Sooland ARA
KOTFT 308 2 24 1,498

WPA

BC
MI
SCV

LA
TN
MI
Wv
STX

Wi
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WWA

SFL
WWA
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NM

WCF
SCv

WPA
MO
OH
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Owatonna Steele County Amateur Radio
MN

KCOBXJ 410 2 12 1,490
Gulf Coast ARC
WA4GDN (+K4C)

361 2 25 1,482
Horned Toad Acres Wireless Assn
N7KQ (+NN7PC)

571 2 10 1,476
Union Parish ARES
N5JU 386 2 12 1,474
Ocean State ARG
K108 368 2 10 1,468
Arlington ARC
K5SLD (+AA5RS)

234 2 30 1,468
Sportsman’s Paradise ARC
K4WAK 421 2 17 1,466
Wright County ARS
KAQCSW 398 2 8 1,458
Discreet Cinoinents of 955
AE3J (+N3CJM)

565 2 12 1,442
K9KE 507 2 10 1,442
Athens ARC
K5EPH 342 2 18 1,430
KoMIW 358 2 10 1,426
Toronto ARC
VE3TNC 489 2 12 1,422
Clinton ARC
WG@CS 337 2 10 1,420
The Radio Farm
NOMA 958 1 9 1,408
Fayette ARA

N8EMZ 366 2 1,406

WCF

AZ
LA
RI

NTX
NFL
MN
DE
IL
NTX

16 OH
Shuswap ARC/Salmon Arm Seniors ARC
BC

VE7TRAW 280 2 14 1,404
Albert Lea ARC

NX0C 257 2 15 1,394
SARES
W6YPE 284 2 37 1,372
Danville ARS
K4UM (+AD4AX)

308 2 6 1,366
Winona ARC
WONE 431 2 20 1,364
Mr Wiggles RC
KI8IM 356 2 7 1,362
Hill Country ARC
W5sW 386 2 13 1,358
Santa Fe Trail ARC
KSOKS 252 2 25 1,330
Southern lllinois University ARC
W9UIH 360 2 15 1,320
Clark Cty ARC
WOWWI (+N9UGP)

284 2 28 1,300
Opelousas Area ARC
W50PL (+KM50R)

374 2 29 1,298

MN
SCV

VA
MN
OH

STX

KS

IL

LA

Clinton County Amateur Radio Association
H

W8GO 227 2 6 1,294
West Central Minnesota ARC

NOM 194 2 10 1,292 MN
Calumet ARES
KN9P 271 2 7 1,292 Wi
River Cities ARA
K4IT 262 2 24 1,290 KY
Philips ARC
WEST 197 2 6 1,282 OH
Thick Mountain Group
KB3GDG 422 2 3 1,278 EPA
Land of Lakes ARC
K9HD 252 2 20 1,268 IN
Naval Research Lab ARC
W3NKF 216 2 10 1,260 MDC
Portland Amateur Wireless Assn
W1KVI 320 2 25 1,256 ME
Buffalo Amateur Radio Repeater Assn
W2EUP 246 2 3 1,250 WNY

N1JAC (+KU4JZ)
349 2 6 1,248 VA
Los Angeles ARC—W6QET

W6QET 245 2 38 1,248 LAX
Anoka County RC
WOYFZ 186 2 12 1,238 MN

Independence ARC
NQ@ID 163 2 13 1,230 KS
Hurst ARC

W5HRC (+N5YM)

2 46 1,230 NTX

Salem Area ARA
K8BTP 155 2 11 1,230 OH
Fulton Cty ARC
K9ILS 264 2 20 1,228 IL
Westminster RACES
W6JNU 148 2 13 1,208 ORG
Coon Valley ARC
NONAF 267 2 3 1,198 1A
Dixie Amateur Radio Klub
WWA4GP 282 2 4 1,194  NFL
Jamesville Dewitt School ARC
WW2N 331 2 11 1,194 WNY
K9JQE 415 2 3 1,180 Wi
WeBIV 224 2 4 1,162  LAX
Saltillo Amateur Repeater Club
KE5BPA 203 2 12 1,156 MS
South East ARC
N8T (+KC8UIQ)

277 2 10 1,154 OH
Sumter Amateur Radio Assn
W4GL 399 2 11 1,150 SC
South Alabama RC
WC4M 273 2 11 1,146 AL
Northwest Amateur Radio & Electronics Assn
NOMS 292 2 5 1,144 MO
Metuchen RC
K2YNT 227 2 8 1,140  NNJ
Snohomish Cty Hams Club
WA7LAW 159 2 25 1,120 WWA
Mason County ARC
N7SK 269 2 30 1,102 WWA
Manistee Cty ARES
WZ8N 163 2 7 1,102 MI
Kentucky Colonels ARC
KY4BG 156 2 10 1,098 KY
Maple Valley ARC
KC7KEY 191 2 39 1,084 WWA
San Gorgonio Pass ARC
WABKAI 141 2 14 1,082 ORG
Wellesley ARS
W1TKZ 155 2 28 1,072 EMA
Rains ARA
WS5ENT 425 2 8 1,062 NTX
SCARE
KM7P 376 2 3 1,052 OR
Newport Cty RC
W1SYE (+W1GTA)

300 2 10 1,046 RI
Ogle County ARES
W9GD 243 2 8 1,046 IL
Southern Alberta ARC
VE6CAM 262 2 6 1,038 AB
Grayson County ARC
K5GCC 2 20 1,012 NTX
Woodford Cty ARC
KF4INN 148 2 20 996 KY
Suffolk Cty RC
waDQ 147 2 9 994  NLI
K9FRT 371 2 5 992 IL
Vashon-Maury Island RC
W7VMI 433 1 29 983 WWA
North Shores ARC
K6HAI 284 2 15 968 SDG
Amateur Radio Scouting
KOBSA 259 2 15 968 MN
Meridian ARC
W5FQ 230 2 40 960 MS
TESARO
Wi1IM 234 2 13 960 NH
Southeast Louisiana ARC
WBSNET 187 2 16 948 LA
South Brevard ARC
K4SBA (+KD4JRJ)

155 2 6 936  SFL
York RC
W9IPCS 404 1 10 900 IL
Arizona DPS ARC
K7DPS 208 2 4 900 AZ
Northeast Missouri ARC
WOCBL 189 2 7 900 MO
Moose Jaw ARC
VESMA 171 2 26 900 SK

05—

Scranton Pocono Amateur Radio Klub
K3CSG 242 2 26 884 EPA
Wolseley Repeater Group

VESWRG 160 2 6 870 SK
Aerospace & Xerox Corps Employee RC

WBAGO 119 2 14 866 SB
The Maxim Club
AD6IC/7 410 1 3 861 OR
Elko ARC
W7V 138 2 6 852 NV
Palestine/Anderson Cty ARC
K5PAL (+KB5JHW)

125 2 20 850 NTX
Greenfield Road Gang
AD4IH 193 2 12 846 WCF
Sunparlor ARC
VE3SPR 247 2 6 844  ON

Mid-South Amateur Radio Assn
WA4EM (+W4RMV)

244 2 55 838 TN
Douglas Cty ARC
WOQUK (+KOTOY)

218 2 10 836 KS

Fayette County Skywarn
N8KU 9 2 3 830 KY
Winchester Pioneer ARC

AC4YD 287 2 5 824 KY
HP Boise ARC
AB7HP 233 2 15 822 ID
Emporia ARS

KBOSSR (+WXOU)

131 2 25 812 KS

NCARS Nassau County—ARS
8

WA4NAS 227 804 NFL
Yellowhead ARC

VEBYAC 293 2 10 786 AB
Whitley County ARC, Inc

N9HM 166 2 12 786 IN

Shawnee Radio Amateurms Comm Team
WBOHAC (+KB8TR)
240

2 6 780 KS
North Berkeley AR Emergency Team
AG4EG 112 778
Sierra Radio Assn
K6SRA 129 2 5 776 SCV
Lower Yellowstone ARC
W7DXQ 184 2 18 768 MT
Rodeo City RC
N7AAW 78 2 15 756 EWA
Cass County, MO ARES
NOQUMP 135 2 7 732 MO
Seaway Valley ARC
VE3VSW 138 2 10 724 ON
Lewis Clark ARC
W7VvJD 56 2 13 712 1D
Mine Creek ARC
WAQPPN 127 2 7 704 KS
Schenectady Museum Amateur Radio Assn
W 172 2 10 694 ENY
Thumb ARC
WB8AX 152 2 15 688 Ml
WB2HBO ARC
WB2HBO 118 2 10 686  NLI
Mesa Verde Area ARC
WOMVC 60 2 22 680 CcO
Drumilns ARC Inc
WA2AAZ 77 2 656 WNY
ARGYL
K8LHS 96 2 11 642 MI
Dayton North ARC
N8SD 146 2 7 642 OH
Hill Country Mountain Toppers Assn
K5W 94 2 3 642 STX
Southwest Arizona Contest Club
KZ7X 149 2 3 626 AZ
Assn Radio Amateur
VE2MO 192 2 7 590 QC
Ultimate Barefoot Radio Operators
K10lQ 12 2 3 574 AZ
San Gabriel Valley RC, Inc
W6FU 314 1 10 559 LAX
Moose Amateur Repeater Club
K9SAD 48 546 IL
Sparta Ridgeview Hams
AB8SND 45 2 5 540 Ml
KBIPTI 143 2 8 536 IL
Tioga County ARC
NR3K 167 2 25 534 EPA
Fullerton RC
6ULI 45 2 5 490 ORG
Altus Area Amateur Radio Assn
AJ5Q 12 2 9 474 OK
Oglethorpe County ARES
KI4ARZ 80 2 12 460 GA
The Jersey Seven
KK4VR 98 2 3 450 VA
PYRO
KC7QHH 122 2 8 444 EWA
Wise Acres RC
K9GBT 34 2 5 420 Wi
Lake Wales Repeater Assn
KF4YEA 10 2 23 420 WCF
University of Wyoming ARC
N7UW 344 1 6 394 WY
Joplin ARC
WOIN 46 2 392 MO

Delta County ARS
K8ZAS 34 2
Friendship ARC

7
4 336 Mi
KI4FIS 35 2 4

270 NFL
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2A Commercial
Xavier University Alumni RC
K8XXU (+K8WBL)

OH
OH
1A
SFL
MO

NTX
LA
AL

IL

DE
NTX
NNJ
ENY

WNY
MO
OK

WNY

NTX

SV
IN

SJv
ID
EPA
CcT
EB
OR

Cco

WNY

IL

1861 2 21 5,480
Drake ARC
K8UU (+WES8N)
1592 2 12 4,270
WAODX 861 2 6 2,378
Ft Pierce ARC
K4RS 381 2 27 2,164
Callaway ARL
KSoB 458 2 15 1,306
Tyler ARC
K5TYR (+W5ETX)
332 2 12 1,298
West Central Louisiana ARC
W5LSV 349 2 10 1,274
Walker County ARC
WR4Y 696 1 42 1,242
B.G. Hamsters
KCIIL (+W9GAY)
343 2 3 1,056
Creston Valley ARC
VE7RCA 301 2 4 940 BC
Peaver River Radio Assn / Charlotte ARS
WX4E 136 2 25 872 WCF
Sussex/Nanticoke ARCs
K3STR 356 2 20 784
Rowlett RACES
W5R 79 2 9 658
Tristate ARC
K3TSA 186 2 15 542
East Greenbush ARA
W2EGB 270 2 16 540
Northern Chautauqua ARC
W2sB 2 6 540
Grundy Cty ARC
72 2 11 446
Lawton Fort Sill ARC
W5KS 121 2 24 342
Panther Lake FD Group
N2KF 67 2 4 334
3A Battery
Fannin Cty ARC
K5R (+W5M)
694 5 23 7,205
Geezer Natomas ARC
W6AW (+N6FR)
1513 2 13 5,270
Muncie Area ARC
NORI 403 5 23 3,600
Sierra ARC
WABYBN (+W6PTH)
269 5 7 3,490
QRP is Us
W7TF 274 5 9 3,075
EPA QRP Club
N3EPA 337 5 15 2,935
Stamford ARA
W1EE 226 5 34 2,535
ARC of Alameda
KO6JF 203 5 5 2,430
Keno ARC
K7ENO 209 5 18 2,260
3A
Pikes Peak DX Group
WOGG (+W7WM)
4907 2 17 15,936
Rochester DX Assn
W2RDX (+W2AN)
3937 2 35 13,146
North Shore RC
K9OR (+KK9H)
3561 2 63 12,994

Sarasota Emergency RC/FL Contest Group

NJ4M (+NE4AA)

4190 2 43 12,284
Sussex County ARC
W2LV (+N2NHN)

3283 2 17 10,852
Columbus ARC
N4WV (+KO4RR)

2300 2 39 9,470
Old Barney ARC
N20B (+N2CW)

2832 2 50 8,920
Mitre Bedford ARC / Billerica Amateur Radio

Society

W1ON (+N1HY)

2255 2 39 8,506
Rapahannock Valley ARC
K4TS (+AK1E)

2260 2 51 8,280
Twin City Ham Club
W5EA 2313 2 30 8,018
The Providence Radio Assn
W10P 2304 2 21 7,906

Sturdy Memorial Hospital ARC
W1SMH (+W1BRM)

2125 2 30 7,656
Castalia Island DX Assn
K4UP (+W4RMT)

2638 2 7 7,376

Kishwaukee Amateur Radio Cub
WA9CUN (+KG7EV)

1726 2 20 7,256
Contesters of Michigan
N8O 2385 2 7,232
South Orange ARA
K6SOA (+K6WO)

1943 2 95 6,750
East Bay ARC
W6CUS 1630 2 25 6,578
94 December 2004

WCF

NNJ

GA

SNJ

EMA

VA
LA
Rl

EMA

NC

IL
MI

ORG
EB

Regina ARA
VE5NN (+VE5SJA)
1991 2

Tar River ARC
W4DCG 1886 2 25
Fauquier ARA
W4VA (+W4MOG)
1925 2 30
McKinney ARC
W5MRC (+K5EEN)
1702 2

88
Davis County ARC
K7DAV (+N7CN)
1790 2 60
OH-KY-IN ARS
K8SCH 2030 2 41
K5SL (+K5TPG)
1792 2 25

Amateur Radio Klub of the Arkansas NW

AA5AR 1747 2 10
Greater Norwalk ARC
N1EV (+W1NLK)

1896 2 35
Jefferson County ARC
W7JCR (+N7PL)

1515 2 57

Hernando County Amateur Radio Assn

K4BKV (+WB4NOD)

1123 2 15
Baton Rouge ARC
W5GIX (+K5LSU)

1450 2 25
Kennebec ARES
W1LEE (+AA1XD)

1658 2 27
Nassau ARC
K2VN (+KA2FWH)

1286 2 15
3M ARC & St Paul RC
WOMR (+KOAGF)

1393 2 40
K9WJU 1182 2 18
South Bay ARC / TARECT
W6SBA (+K6TOY)

1552 2 34
Medina 2 Meter Group
K8FH (+W8MFU)

1530 2 25
South Fulton ARES
N4LR 2137 2 12
MUARA
W9JA 1804 2 9

Twin Cities Repeater Club
WOBU (+KCQJAF)

1462 2 42
Bergen ARA
K2BAR 1638 2 16
Susquehanna Valley ARC
W3VPJ 1142 2 15
Central Oregon DX Club
W7MT 1466 2 7
Sterling Park ARC
WA4RW (+K4NVA)

1236 2 25
North Franklin ARS
NF2AR (+WA2MNC)

1

135 15

2
Delta ARC
W4BS 1295 2 50
Milford ARC
W8YDK 1625 2 54
Albemarle ARS
NO4Y 1499 2 42

Rochester ARC
WOMXW (+KORGR)

1225 2 47
Smoky Mt ARC
W40LB (+KC4PDQ)

1451 2 44
Hamfesters RC
WO9AA (+KB9FQB)

1389 2 25
Brandon ARS
K4TN (+W4WU)

975 2 42

Utah ARC
W7SP (+AC7GR)

1245 2 15
The Moneypenny Misfits
K8MZ 1266 2 6
Southern Vermont ARC
K1SV (+K2IIR)

1554 2 30
Franklin Cty ARC
W4FCR 865 2 20
ARROW/W8UM
W8UM (+W8PGW)

1279 2 20
Sudbury ARC
VE3ZI 1219 2 13
South Bay ARA
KUBS (+KG6HDR)

1034 2 50
Michiana ARC
WO9AB (+KB9ZRX)

1454 2

Brightleaf ARC
W4AMC (+NC4PC)
1094 2 25
South Canadian ARS
W5NOR 964 2 70
Big Thunder ARC
WA9GWM 1194 2 15

37

n5—=

6,560  SK
6,392 NC
6,352 VA
6,254 NTX
6,224  UT
6,212  OH
6,190 LA
6,188 AR
6,126  CT
6,122 WWA
6,012  NFL
5892 LA
5734 ME
5660  NLI
5656  MN
5598 N
5574 LAX
5526  OH
5496  GA
533 W
5262 MN
5196 NNJ
5118 EPA
5042  OR
5042 VA
5,002 NNY
4,900 TN
4878  MI
4,792 NC
4,788 MN
4,764 TN
4,746 I
4,668 WCF
4,654  UT
4,606  OH
4580 VT
4566 VA
4518 M
4,478  ON
4,474  EB
4,462 N
4,456  NC
4414 OK
4,272 IL

Minden Amateur Radio Assn

N5RD 1083 2 34 4,208
BARC JR

ABQYL 1385 2 36 4,184
Dial RC

K8PI 793 2 55 4,166
Poughkeepsie

N2YL 1107 2 8 4,094
Stonewall Jackson ARA

K8D 1521 2 14 4,082

Central Missouri RA
K@SI (+NOEG)
1

019 2 30 3,996
Aero/BRATS
PGA 961 2 20 3,964
Yonkers ARC
W2YRC (+AB2RlI)
917 2 61 3,884
Xerox ARC
KE2T (+W2XRX)
933 2 16 3,880
North Ottawa ARC
WB8CSO (+N8ARY)
1039 2 35 3,820
Six Meter Club of Chicago
K9ONA 1034 2 20 3,768
Cowichan Valley ARS
VE7CVA 1677 2 10 3,768
Lincoln ARC
KOKKV 1243 2 75 3,768
Sun Parlour Retirees’ ARC
VE3OW 1256 2 12 3,746
San Fernando Valley ARC
W6SD 931 2 50 3,734
Grumman ARC
WA2LQO 1102 2 25 3,724
Jackson ARC
W5PFC (+W5JWX)
899 2 12 3,690
Clear Lake ARC
NU5M 819 2 82 3,678
West Branch ARA
W3AVK 968 2 8 3,626
Ashtabula Cty ARC
K8CY 1157 2 16 3,612
Milford ARC
W8MRC 927 2 39 3,550
Springhill ARC
N5II 1038 2 10 3,480
Kennehoochee ARC
W4BTI 874 35 3,468
Central Ohio ARES
K8DDG 1396 2 31 3,442
K9CU 959 2 10 3,434
Fredericton ARC
VE9ND 844 2 20 3,432
Goddard ARC
WAS3NAN (+W3ZKI)
1078 2 15 3,416
Ole Virginia Hams ARC
W40VH (+WC4J)
964 2 37 3,398
Cumberland Plateau ARC
W4Ccv 9 2 3,368
TTC-ARCH
K4TTC (+K4KEG)
806 2 43 3,362

North East Georgia Amateur RC
NE4GA (+KT4Q)

1000 2 24
Winterstown Contest Group
KA1VBU (+AI3W)

3,356

724 2 5 3,296
Mt Vernon ARC
K8EEN 1051 2 25 3,282
Rockwall ARC
K5RN 852 2 6 3,238

Southern Pennsylvania ARC
K3IR (+AA3C)

888 2 18 3,218
Randolph ARC
NC4ZO (+KD4VGP)

566 2 67 3,170

Bill Hoehl Memorial Contest Group
W4UOT (+WA4ZDS)

592 2 37 3,152
Jupiter Tequesta Repeater Group
WY5I (+AG4BV)

906 2 22 3,108
Wilson ARC
WC4AR 806 2 12 3,098
Hot Springs ARC
KOHS 669 2 42 3,046
Chicago Suburban RA
NOBAT (+W9CHI)

803 2 30 3,032
Mecklenburg ARS
W4BFB 844 2 25 3,018
Bristol ARC
W4UD 758 2 28 2,956
Pen Bay ARC
W1PBR 655 2 30 2,952
Stillwater ARA
WOJH (+NOYW)

683 2 30 2,944
South Baldwin ARC
W4INU 735 2 22 2,924
QSY Society
K2Qs 1024 2 75 2,804
Lagunatics
K6PD 637 2 4 2,788
Mt Magazine ARC
W5MAG (+KB5ZTU)

814 2 18 2,780

LA
Cco
OH

ENY
Wv

MO
MDC

ENY

WNY

MI

BC
NE
ON
LAX
NLI

MS
STX
EPA

OH

OH

LA
GA
OH

IL
MAR
MDC

VA
™

TN

GA

EPA
OH
NTX

EPA

NC

TN

SFL
TN
SD

NC
™
ME

Wi
AL
ENY
SDG

AR

Laurel Highlands VHF Somety, Inc

WABTVG 504 2 15 2,778 WPA
Long Island Mobile ARC
WavL 627 2 14 2,748  NLI
St Charles ARC
KOWC (+KCONLG)

613 2 35 2,746 MO
Chain O’Lakes ARC
W8COL 763 2 20 2,746 Mi
Ft Meyers ARC
W4LX (+WA4DQE)

572 2 10 2,742 SFL
River City ARCS
N6NA (+WB60OVH)

758 2 21 2,740 SV
St Louis and Suburban RC, Inc
WODCW 685 2 43 2,724 MO
Bristol County Repeater Assn
W1ACT (+KB1KLG)

371 2 18 2,686 EMA
Plattsmouth ARC
KBOSMX 556 2 11 2,682 NE
Alamo Area Radio Org
AA5RO (+NU5P)

511 2 74 2,678 STX
Bellbrook ARC
W8DGN 484 2 44 2,662 OH
Tamaqua Wireless Assn
W3CMA 522 2 16 2,650 EPA
Aroostoock ARA
K1FS 760 2 21 2,628 ME
Pacific County ARC
W7RDR 467 2 16 2,602 WWA
West Palm Beach ARC
W4HAW (+AF40R)

625 2 97 2,600 SFL
Olympia ARS
NT7H 511 2 14 2,566 WWA
Tri-State Amateur Radio Assn
WB8VA (+W8O0l)

719 2 32 2,562 wv
St Mary’s County ARA
K3NHK (+K3HKI)

515 2 28 2,560 MDC
Nacogdoches ARC
W5NAC 607 2 25 2,560 NTX
Butler County AR Public Service Group
K3PSG 754 2 5 2,554 WPA
Southern Counties Amateur Radio Assn
K2BR 520 2 20 2,546 SNJ
Burlington County RC
K2TD (+W20F)

649 2 17 2,542  SNJ
McDowell ARA
W4HOG 826 2 30 2,542 NC
Society of Newfoundland Radio Amateurs
VO1AA 629 2 50 2,520 NL
ngs County RC

746 2 39 2,516 NLI
Amateur Radio Assn of the Tonawandas
W2SEX 353 2 40 2,512 WNY
Bill Gremillion Memorial RC
K4NRC (+K4PMR)

1220 1 10 2,494 GA
Clallam Cty ARC
W7FEL (+KE7XX)

630 2 46 2,466 WWA
Crawford ARS
W3MIE 574 2 23 2,464 WPA
Cherryville Repeater Assn
W2CRA (+W2WJO

755 2 25 2,460 NNJ
TRI COUNTY ARC
WC5C 577 2 7 2,414 NTX
Lake Ozark ARC
NQOZS 507 2 23 2,410 MO
Jefferson Co ARC, Orange ARC and
Beaumont ARC
W5SSV 477 2 10 2,372 STX
Wichita ARS, Inc
NSWF 437 2 15 2,366 NTX
Runestone ARC
WOALX (+WBOKVG)

530 2 12 2,356 MN
Chenango Valley ARA
W2RME 462 2 11 2,344 WNY
Bloomfield ARC
W1CWA 489 2 16 2,334 CT
Royal Gorge Ham Club
NCOA 529 2 19 2330 CO
AARC Jr
KI3DS (+K3ASK)

545 2 11 2,326 MDC
Southern Berkshire ARC
W1BAA/2 (+K1LEE)

410 2 29 2,322 ENY
64-Group
N9EE 630 2 51 2,306 WCF
Central Kansas ARC
WocyYy 521 30 2,260 KS
Corona Police CSV Team
ACeY 433 2 10 2,230 ORG
ManCoRad
W9IDK 527 2 21 2,226 Wi
AEQAA (+NOFV)

517 2 41 2,224 MO
Lower Yakima Valley ARC
KK70E 687 2 20 2,200 EWA
Cambrldge ARA

W8VP 510 2 20 2,190 OH

7-0 Kid’s Group
N9OI 730 2 23 2,172 IN



Kaw Valley / NEKSUN
WOCET (+KOHAM)

457 2 58 2,170 KS
Cumberland Valley ARC
W3ACH 396 2 41 2,168 WPA
L’Anse Creuse ARC
N8LC (+K8AYZ)
756 2 25 2,168 Mi
The 440 Group
NOWV 528 2 38 2,152 IN
Pioneer Amateur Radio Fellowship
WB8CTT (+K8SSO0)
455 2 37 2,134 OH
Atchafalaya Amateur DX Assn
WA5MC 321 2 6 2124 LA
Virginia Appalachian Wireless Asso
W 3 2 2,120 VA
VE3BPQ 558 2 11 2,106 ON
Davenport Radio Amateur Club
WOBXR 468 2 45 2,098 IL
Mercer County ARC
WB3LIF 367 2 2,096 WPA
Pine Ridge ARC
WOFLO 494 2 16 2,090 NE
Key City ARC
WX5TX 592 2 40 2,080 WTX
Pilot Knob ARC
KSOLV 325 2 22 2,072 KS
Jones Cty ARC
NNOL 567 2 27 2,068 1A
R|p Van Winkle ARS
D2K 388 2 32 032 ENY
Fountam Valley RACES/West Coast ARC
WEWC (+KF6JGX)
615 2 12 2,030 ORG
Newark Amateur Radio Assn
N8ARA (+W8TNX)
649 2 34 1,998 OH
S|Ivercreek ARA
8B 688 2 12 1,996 OH
W|II|ts ARS
WeMMM 504 2 15 1,960 SF
Skyline ARC
K2IWR 441 2 15 1,954 WNY
High Sierra FD Group
WB6W 728 2 10 1,950 SV
Winnipeg ARC
VE4BB 402 2 70 1,920 MB
Park Cty RC
ABOPC 394 2 10 1,910 MT
Lockport ARA
W2RUI 421 31 1,896 WNY
Gastonia Area ARC/Gaston Co ARES
K4GNC 324 2 15 1,886 NC
ARCA
NC6! (+KGBORF)
556 2 8 1,864 sV
Crawford Cty ARC
KD5ZMO 413 2 16 1,856 AR
Ramona Outback ARS
N6AHE 373 2 30 1,804 SDG
Alhambra High School ARC
K6R 363 2 5 1,782 SB
Radio Amateur Downstate IL Org
WIGH 481 2 8 1,780 IL
The Digital Prairie Dogs
AAQUF 466 2 4 1,764 IL
Santa Barbara West County ARES
W9EC 363 6 1,758 SB
Ham Assn of Mesqurte
WJ5J (+KD5TKO)
473 2 35 1,746 NTX
Tri State ARS
W90G 532 2 20 1,742 IN
Skyline Tower ARC
W7DTV 627 2 18 1,734 OR
N1PP 488 2 12 1,724 NH
Denton County ARA
W5NGU 510 2 10 1,710  NTX
Shasta Cascade ARS
NC6SV 602 2 12 1,704 SV
West Marin ARS
W6RSI 465 2 8 1,700 SF
Eva ARC
KI4FDU 382 2 17 1,664 AL
Hamilton Cty ARES
K9ZX 284 2 15 1,654 IN
Katy ARS
KT5TX 427 2 13 1,650 STX
Madison-Oneida ARC
Wa2MO 371 2 17 1,630 WNY
Yodeling Coyote Radio Group
N7A (+KK7RX)
425 2 8 1,626 EWA
TBARC
K8PA (+N8YKG)
389 2 7 1,618 Ml
Ramapo Mountain ARC
WA2SNA 414 2 10 1,610 NNJ
Radio Amateur Transmitting Society
W4PQP (+K4AAL)
352 2 33 1,608 TN
Great Bay Radio Assn
W1FzZ 223 2 25 1,608 NH
Parkersburg Amateur Radio Klub
N8NBL 258 2 40 1,600 WV
Naval Post Graduate School ARC
K6LY (+WB6VIK)
434 2 10 1,570 SCV
East River ARC
W8MOP 483 2 8 1,566 VA
Three River's ARC
WBOGAH 477 2 10 1,558 ND

Monessen ARC

W3CSL 338 2 18 1,554 WPA
London ARC

VEBLAC 571 2 17 1,542 ON
London ARC

VE3LON 571 2 17 1,642 ON
Black Rock Field Day Group

AE6CH 512 2 8 1,524 NV
Calhoun Cty Emergency RC

WX40 209 2 12 1,518 AL
Martin County ARES/RACES

WX4MC 375 34 1,506 SFL
Club Radioamateur Laval Laurentides
VE2CRL 662 2 27 1,490

Nixa ARC, Inc

NOLU 273 2 23 1,484 MO
Flinthills ARC

KBOVAC 487 2 15 1,474 KS
Brownwood ARC

K5BWD 289 2 26 1,472 NTX
Scenic City ARS

AG4HG 302 2 11 1,454 TN
Dallas ARC

W5FC 390 2 45 1,450 NTX
Nashville ARC

K4CPO 413 2 10 1,432 TN
Southeast Missouri ARA

NOA 286 2 15 1,422 MO
Radio Amateurs of Corry

W3YXE 234 16 1,418 WPA
Union City ARES / RACES

KV6DC 254 2 15 1,416 EB
Bradenton ARC

K4BRC 182 2 17 1,414 WCF
RECWA

WA2GUG 301 2 5 1,402 ENY
Adams County ARC, Inc

W9DU 246 2 12 1,402 Wi
Independent RC

WAGIRC 245 2 20 1,398 SJV
Millbrae ARC

KB6TR 271 2 10 1,382 SCV
Chief Anderson ARC

WAQ9EOC 210 2 15 1,380 IN
Shenandoah Valley ARC

W4RKC 269 2 12

1,376 VA
Glades Cty/Hendry Cty ARES/RACES
KC4zZD 189 8 1,370 SFL

Chattanooga ARC

W4AM 301 2 15 1,366 TN
Yakima ARC
W7AQ 296 2 8 1,358 EWA
Grant Cty ARC
W9EBN 424 2 8 1,348 IN
Koomer Ridge Kontesters
W4K 307 2 5 1,334 KY
East Pasco ARS
K4EX 255 2 8 1,328 WCF
Holmesburg ARC
K3FI 240 2 12 1,326 EPA
Metropolitan ARC
K8NOW 509 2 10 1,318 Ml
Fallbrook ARC
N6FQ 377 2 16 1,314 SDG
Mid Island Radio Assn
VE7MIR 300 2 14 1,308 BC
UBET ARC
K7UB 332 2 24 1,286 uT
Pocahauntas ARC
WV8ED 218 2 12 1,286 WV
Sun Country ARS
W4CW 383 2 6 1,276  NFL
Eastern Pennsylvania ARA
31S 2 1,276 EPA
Area Amateur Radlo Operators
WIYPS 286 2 11 1,272 IL
Tri-County ARA
K6AGF 250 2 74 1,252 LAX
Sunset Empire ARC
W7BU 213 2 138 1,246 OR
Kootenai Amatuer RS
K7D 431 2 4 1,238 1D
Juniata Valley ARC
K3DNA 255 2 7 1,238 WPA
Natchaug ARC
NA1RC 361 2 20 1,230 CT
PanoramalLand ARC
K7JAR (+KD7IBE)

309 2 20 1,230 EWA
Quality Amateur Radio Klub
KX7YT (+KD7YCU)

234 4 1,224 OR
Red River Valley ARC
WB5RDD (+N5FVN)

287 2 18 1,224 NTX
Tulare County ARC
WABBAI (+AA6R)

259 2 6 1,218  SJV
WC8OH 161 2 35 1,198 OH
W7HDI 781 1 8 1,194 1D
Charles County ARC
K3SMD (+N3YRZ)

218 2 16 1,190 MDC
Columbus ARC
WVow 233 2 28 1,186 IN
Lincoln Co Amateur Radio Assn
W4BV (+KA4WOG)

145 2 8 1,186 TN
Saratoga Cty RACES
WA2UMX 306 2 15 1,178 ENY
Deep East Texas ARC
W5IRP 312 2 18 1,176  STX

Tod, KOTO, brought more than
just an IC-756 PROII. He
brought decades of Field Day
experience to station WOAA,
the Minnesota Wireless
Association FD operation.

Limestone ARES
N4SEV (+K4TRB)

235 2 26 1,170
Gateway ARC
W4KP 86 2 13 1,170
Kansas-Nebraska RC
KOKSN 168 2 29 1,168

Mercer Island Radio Operators

W7IAG 154 1,162
Laurel ARS
KJ4ND 272 2 20 1,160
Orchard City ARC
VE70GO (+VE7JPS)
220 2 12 1,142
Rolla Regional ARS
WOGS 249 2 25 1,136
Morgan Cty ARES Group
KCOLZD (+NQAYI)
81 2 18 1,112
The Sunset Group
K6TSG 351 2 3 1,102
Champaign Amateur Net
WB8SUCD 347 2 2 1,094
Victoria & Coloto Creek ARC
W5DSC 193 2 20 1,092
Top of Michigan ARC
AA8BPQ 293 2 7 1,086
Gladwin Area ARC
KB8ZML 288 2 25 1,076
Bluestone ARC
KC8CNL 226 2 15 1,052
Dauberville DX ASSN
Ka3TI 338 16 1,042
Tulsa Repeater Org
WASLVT 170 67 1,040
Portage ARC, Inc
KJ30 150 2 19 1,040
Rowan ARS
W4EXU 240 2 6 1,040
Sweetwater ARC
WY7U 265 2 21 1,030
Cr5
KI7EL 131 2 8 1,024
Mystic Valley Amateur Radio Org
N1MV 85 2 25 1,020
Citrus Cty ARES
N4EK 190 2 5 1,020

Fort Armstrong ereless Assn
K3TTK 12 1,008

KBOUAA 134 2 13 972
Dirty Dawg Group

KOWJ 286 2 12 972
Mile High RC

K6GUN 80 2 33 960

AL
KY
KS
WWA
KY

BC
MO

MO
LAX
OH
STX
MI
MI
Wwv
EPA
OK
OH
NC
WYy
WWA
EMA
NFL

WPA
Cco

IN
ORG

Fayette County Repeater Assn / ARES

WA4PSZ (+W4PSZ)

133 2 20 916
N7VIV (+AC7BF)

180 12 910
Leisure World ARC
W6LY 105 2 11 910
Umpqua Valley Amateur RC
K7AZW (+KB7WDR)

205 2 904
Dalton ARC
W4DRC (+KU400)

141 2 19 882
Calhoun County ARA
WB4GNA 109 2 27 878
Radio Amateurs of the Gorge
KC7KLB 132 2 42 864
Ww4m 197 2 7 814
Austin Area ARC
WOAZR 213 2 9 778
West Desert ARC
W7EO (+KD7FXS)

61 2 18 772
Palatone PEMA
W9ICJS 86 2 4 772
KB1IIF 97 2 7 744
W6LDS 72 2 23 694
CDF Volunteers in Prevention
WB6FRM 122 2 4 694
Hart House ARC
VE3UOT 120 2 12 610

GA

OR

GA
AL

OR
NC

MN

uTt
IL
EMA
LAX
Scv

ON

05+

Adams County ARES
KIOLA 99 2 10 548
The Three Am|gos

W20IL 2 3 532

Cco
NNJ

Assn des Radroamaleurs Indépendants

VE2REG 205 2 10

3A Commercial

Southwest Dallas County ARC
W5AUY (+W5WB)

460

1815 2 42 7,708
Pottstown Area ARC
K3ZMC 1351 2 23 4,990
K2RF (+K2EFK)

1491 2 40 4,908

Newton and Hesston College ARCs
NONK (+K@HC)

1014 2 22 4,140
Radio Assn of Western New York
W2PE 489 2 13 2,188
Adams County ARS
W3KGN (+K3DCS)

336 2 12 1,676

NTX
EPA
NNJ

KS
WNY

EPA

Radio Operators of South Texas ARC

W5ROS (+N5RL)

547 2 11 1,666

New York City Transit RC
2 6 1,318

H|Ilsdale County ARC
K8HRC 333 2 31 1,224
Macon County ARC
NOPR 255 2 17 938
High Point ARC
W4UA 297 2 26 864

Peninsula Radio Operators Society
W3PRO 145 2 26 842
Henry Cty RS of Tennessee
W4JPG 136 2 14

662

Midway ARC
WOKY 155 2 10 310
VE2CBF 40 2 10 80
Yadkin Valley ARC
KE4YVF 38 2 6 76
4A Battery
Pina Colada Contest Club
KP2AA (+NP2B)

3400 11 25,630
Summit ARA
K3zZ 1184 5 9 9,685
Zuni Loop Group
N6GA 900 5 7 9,035
Lockheed ARC
WS5IU (+WK1C)

775 51 7,495
Portland ARC
W7LT 681 5 21 7,210
St Louis QRP Society
NFOR 343 5 20 4,480
Montachusett ARA
W1GZ (+W1SEX)

493 5 20 4,175

Boeing Employees ARS (Seattle)
K7NWS 343 5 20 3,500
Northern Virginia QRP Group

WA4MM 261 5 15 3,375
DeKalb County ARC
W4GBR 248 5 13 3,235
QCWA 162 WI
K9AKG 179 5 12 2,320
4A
N70S (+N7IH)

3517 2 30 11,172
Colorado Mountain Moguls
W0DZ (+W@HDD)

2717 2 21 9,618
Roanoke Valley ARC
WA4CA (+KK4HR)

3163 2 10 8,980
Boeing Employees ARS
WOMA (+KCOQFU)

2254 2 24 8,538
Cuyahoga Falls ARC
W8VPV 2531 2 31 8,322

San Andreas Faultline Survivors
W6SW (+W6KC)

2651 2 15 7,584
Alford Memorial RC
W4BOC (+KF4VBR)

1518 2 50 7,522
Birmingham ARC
WACUE (+KQ4JC)

2012 2 97 7,242
Westchester Em Com Assn
N2SF (+KC2GWK)

2210 2 60 6,954
Des Moines RAA/ARCS
WOAK 1761 2 58 6,846
Schaumburg ARC
NO9RJV (+KB9YUM)

2003 2 35 6,614
Murgas ARC
K3YTL 1990 2 31 6,396
Peel ARC
VE3XR (+VE3HPC)

1681 2 25 5,942
Kankakee Area RS
WO9AZ (+N9FO)

1626 2 8 5,844
Antelope Valley ARC
K60OX (+AE6GA)

1703 2 41 5,760
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Easton ARS

K3EMD 1567 2 16 5,724 MDC
Garlic Valley ARC
W6GGF 1478 2 16 5704 SCV
Orange County ARC
W6ZE 1792 2 35 5,666 ORG
W5DPA 1246 2 30 5,476 STX
Scottsdale/Tbird ARC
K7TR 1546 2 20 5,034 AZ
Hamilton ARC
VE3DC 1451 2 19 4,918 ON
Red Ryders
KW8G (+K8OWS)

1383 2 14 4,910 Ml
Eau Claire ARC
WOEAU (+KG9RA)

1274 2 20 4,840 Wi
Anne Arundel RC
W3VPR (+N3EF)

1323 2 73 4,710 MDC
Big Rapids Area ARC Inc
N8OE 1111 2 15 4,544 Ml
Mid-Atlantic RC
W3NWA 1532 2 42 4,288 EPA
Albany ARA
K2CT 1103 2 38 4,262 ENY
Santa Cruz County ARC
K6BJ 945 2 23 4,120 SCV
Twin State RC
W1FN (+KU1R)

1334 2 26 4,094 NH
NQ4C (+AF4YJ)

796 2 25 4,084 KY
Salem ARC
W7SAA 1054 2 50 3,924 OR

Northwest Society of Amateur Radio
W7DU (+KD7WBP)

916 2 26 3,916 WWA
Plano ARC
K5PRK (+AD5NR)

1196 2 60 3,892 NTX
Peconic ARC
W2AMC 1048 2 23 3,714 NLI

Wireless Assn of South Hills
N3SH (+WA3SH)
860 2 30 3,692 WPA

EFFECT
N8LH 1069 2 15 3,658 MI
Alliance ARC
WB8LKY 968 2 22 3,644 OH
MCARA
W5CR (+W5ACS)

805 2 34 3,614 MS
RA Of Erie
W3GV 1043 2 22 3,606 WPA
Milton ARC
W4vIY 923 2 16 3,602 NFL
Greater Vancouver Radio Group
VE7VRG 1034 2 10 3,516 BC
Hot Spicy Mustard
K4HSM (+N4RPR)

843 2 37 3,498 TN

Coquitlam & Burnaby ARC
VE7BAR 832 2 15 3,480 BC
Warminster ARC

K3DN 1015 2 33 3,476 EPA
Kent Cty ARC
W3HZW (+AA3ZH)

910 2 3,266 DE

Portsmouth ARC
W4POX (+W4ROB)

32 3,202 VA
Troy Amateur Radlo Assn

N2TY 783 2 42 3,062 ENY
Island County ARC
W7AVM 799 2 30 3,024 WWA
Lanierland ARC
WA4ABP 657 2 18 2,916 GA
Satellite ARC
WG6AB 633 2 13 2,898 SB
Clay/Lowndes/Magnolia
AASMT (+K5VVA)

836 2 27 2,876 MS

Oakland Radio Communication Assn
WW60R 719 2 25 2,838 EB

Columbia ARC & Palmetto ARC

W4MN (+KA4TWK)

717 2 42 2,758 SC
Tri-Lakes ARC
KCi 615 2 10 2670 MO
Golden Triangle ARC
W6GTR (+KN6DF)

737 2 60 2,658 ORG
Metro/SPARC
W4BPH 609 2 25 2,646 WCF

Southern Pennsylvania Comms Group

K3AE 755 2 35 2,638 EPA
Lake Cty ARES/Lake ARA
N4FLA 460 2 36 2,602 NFL
Riverside Radio Amateur
KC8YXF 565 2 21 2,582 Ml
Redmond ARES
W7QT (+KC70I0)

538 2 50 2,558 WWA
Middle Georgia RA
WR4MG 843 2 25 2,556 GA
Central IL RC
W9AML 711 2 22 2,548 IL
Peoria Area ARC
WouVI 681 2 16 2,544 IL
Nutley ARS
W2GLQ 598 2 20 2,512 NNJ
WAARCI
WOAU 856 2 15 2512 MO
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lowa Hammers

KJOL 755 2 12 2,512 1A
Middlesex ARS

W1EDH 623 2 16 2,496 CT
Boston ARC

W1BOS 529 2 20 2,484 EMA
Wood County Em Com

WCB8EC 517 2 25 2,478 wv
Coachella Valley ARC

NR6P 398 2 71 2,468 ORG
North Bay ARA

NN6MI 394 2 2,332 EB
Chippewa Valley VHF Contesters

NOTTX 607 2 16 2,312 Wi
Palisades ARC

WoIw 702 2 26 2,284 IL
Seneca RC

w8ID (+KF8GD)

439
Hocking Valley ARC
K8LGN 409 50
Amador County ARC
K6ARC (+N6KD)
439 2
Poinsettia ARC
W6CEV 380 2
Lakeway ARC
waiQ 657 2 29
2
2

34 2,250 OH
2,234 OH

12 2,196 sV
12 2,184 SB

2,156 TN

MCARS / TORC
WO04C 329 20 2,086 AL
KZ9B Field Day
KZ9B 401 37 2,070 Wi
PVRA
N1XG 772 2 20 2,070 CT
RAGS/Liverpool Amateur Repeater Club
W2AE 488 2 44 2,048 WNY
Broward County ARES/RACES
N4CU 522 2 35 2,046 SFL
Skyview RS
K3MJW 348 2 20 2,020 WPA
Mount Diablo ARC
W6CX 361 2 25 1,972 EB
Bridgerland ARC
W7IVM 585 2 25 1,970 uT
Hoosier Hills Ham Club

QYQ 376 2 17 1,962 IN
Tri-County CW ARC
W3TCW 464 2 24 1,958 WPA
Flagler Palm Coast ARC
W4FPC 377 29 1,952 NFL
K4KJQ 548 2 17 1,950 KY
Yolo ARS
W6EO 460 2 14 1,926 SV
BARK/MRCN
VO1BRK 252 2 10 1,920 NL
IUA Squared
WS5IUA 528 2 14 1,912 NTX
Durham FM Assn

NC4FD 506 2 25 1,898 NC
Brldgerland ARC

N7RXE 585 2 20 1,870 uT

Simi Settlers ARC
W6SVS 420 2 33 1,866 SB
Jefferson County Radio Amateur Club

KC2ELX 436 2 10 1,844 NNY
Southwest Metro ARTS

NOEN 631 2 15 1,772 MN
Upper Valley ARC

K8FBN 221 2 41 1,758 OH
Barry Amateur Radio Assn

KC8VTO 316 2 25 1,748 MI
Fulton County ARC

K8BXQ 443 2 15 1,738 OH

Radio Amateur Club of Knoxville

W4BBB 347 2 48 1,724 TN
Starke County ARC
W9JOZ (+KA4HWX)

374 2 12 1,720 IN

Boeing Employees ARS (Kansas)
KCOAHN (+KCOQIE)

247 2 20 1,694 KS
Triangle East Amateur Radio Assn
WA4UQC (+W4EOQOT)

316 2 12 1,692 NC
Montgomery ARC
KV3B (+KB3ITA)

275 2 32 1,610 MDC
Toothless Talkers
N8IVE (+KC8TAP)

554 2 17 1,608 OH

Pahrump Amateur Radio Repeater Assn
W7NYE 294 2 16 1,604 NV
Horseshoe ARC

K3HRC 285 2 25 1,554 WPA
KB1DNI 422 2 8 1,544 CT
Laughery Valley ARC

WoCIT 513 2 8 1,526 IN
Southeast Metro ARC
WOCGM 336 2 18 1,492 MN
Pasadena RC
W6KA 344 2 67 1,488 LAX
K6LRC 288 2 16 1,410 SV
Roane Cty ARC
KE4RX 300 2 8 1,382 TN
Hoffman Estates ESDA
WOBSA (+KA9QPY)

264 2 28 1,328 IL

Fayette County ARES
AG4CM 246 2 5 1,320 KY
Russell Co Va ARC
WR4RC 309 2 25 1,290 VA
Tr| State ARC KCQROC

ABOGL 156 1,270 NE

N5+

Hall of Science ARC

WB2JSM 376 2 15 1,252 NLI
Schoharie Co ARA/RACES
WA2ZWM 88 2 52 1,176  NNY
Riverland ARC
WR9ARC 135 2 16 1,142 Wi
Whitman ARC
WA1NPO (+N1SOM)

257 2 23 1,114 EMA

Riverside San Bernardino Counties Satern
W1SAT (+AE6JM)

46 2 4
Central Mass ARA

1,012 ORG

W1BIM 230 2 7 960 WMA
Everglades ARC

W48VI 149 2 20 914  SFL
VE6CWM 78 2 14 806 AB

Laurentain Field Day Group

WOEL 83 5 766  MN
Chelsea ARC, Inc

wscC 308 2 6 682 Ml

4A Commercial
Anthracite Repeater Assn

W3SJI 1140 2 20 3,298 EPA
Plateau ARA/HamJones DXA
WV8T 902 2 15 3,038 WV
Richmond ARC
WA4ZA (+K4RKO)

266 2 20 1,174 VA

Black Diamond ARC

W8HY 292 2 20 984 WV
TRAC
VE3RAT 408 2 10 816 ON
Quaboag Valley ARC
W1NP 96 2 692 WMA
LCARES, CCARES, CVRC
NV7LC 171 2 7 626 NV
5A Battery
Dickson Cty ARC
WC4DC (+NY4N)

1184 5 15 9,215 ™
Durham Region QRP Club
VE3QDR 816 5 6 8,245 ON
Indian River ARC
WANLX (+KF4FNZ)

461 5 30 5650 SFL

Orange County Radio Amateurs
W4EZ (+N4PRC)

642 5 21
North Coast ARC
N8NC 429 5 30

5A
Huntsville ARC
K4BFT (+KB3DXR)

4993 2 45
Ozaukee RC
WILO (+AA9WW)

3986 2 38
Loudoun ARG
K4LRG 2834 2 35
Hams of Gainesville
K4EAC (+KE4YZE)

2747 2 35
Cherryland ARC
WB8TCM (+KC8UPW)

3076 2 30
United Radio Amateur Club
K6AA (+KG6RRR)

3439 2 35
Vienna Wireless Society
K4HTA (+K4XY)

2205 2 96
Contoocook Valley RC
K1BKE 2601 18
Kanawha ARC
WB8GK (+KB8HNN)

2248 2 15
Raleigh ARS
W4DW 2590 2 31
Virginia Beach ARC
W4UG (+KI4BBL)

1685

Four Lakes ARC
WoJz 1754 2 20
Hoodview ARC
wW7Q 2041 2 40
Schenectady ARA
K2AE (+W2XM)

1755 2 60
Wichita (KS) ARC
WOSOE 1575 2 32
Marshall Co ARES Club

5,135 NC
2,895 OH

15,754 AL

13,676 Wi
11,078 VA

9,726 NFL

9,668 Mi

9,152 LAX

8,738 VA
8,044 NH

7,954 WV
7,682 NC

2 65 6,724 VA
6,498 Wi

6,478 OR

6,394 ENY
6,158 KS

WB8CAL 1427 2 15 5,804 WV
Hannibal ARC and Western IL ARC
WOKEM 1363 2 35 5,656 MO
Burley ARC
N7IG (+W5QQQ)
1333 2 26 5,530 WWA

Fort Smith Area ARC

W5ANR 1583 2 50 4,964 AR
VE3VM 1948 2 25 4,962 ON

Butler County Amateur Radio Assn
W3UDX (+AA3YW)

1281 2 27 4,888 WPA
York Region ARC
VE3YRA 1348 2 37 4,652 ON
Northern Berkshire AM RC
N1WM 972 2 30 4,434 WMA
Kokoo Amateur RC
W9GO 987 30 4,422 IN

Cambridge ARC

VEBSWA 1237 2 7 4,334 ON
RF Hill ARC
W3AI 1284 2 27 4,190 EPA

Fort Wayne RC

WOITE (+KBQWWM)
2 40 4,170 IN

Kant Amateur RS

K3ARS (+N3WGC)

826 2 12 4,082 MDC
Milledgeville ARC
W4PCF 806 2 19 3,746 GA
Great Plains Amateur Radio Assn
KJoZ 1455 2 12 3,728 NE
Bellevue ARC
WOWYV 729 2 12 3,726 NE
Holland ARC
K8DAA (+N8XPQ)

1023 2 10 3,704 Ml
Antietam RA
W3CWC (+W3HAM)

851 2 51 3,666 MDC
Mt Vernon ARC
K4US (+WA4GFW)

1022 2 28 3,564 VA
Monongalia Wireless Assn
W8SMWA 731 2 25 35560 WV
Midland ARC
WBKEA (+WXB8KEA)

820 2 3,318 Ml
Citrus Belt ARC
W6JBT 664 2 40 3,132 ORG
Marinette & Menominee ARC
W8PIF 1409 1 22 3,082 Ml
Clark County ARC
W7AIA (+K7JAO)

580 2 13 3,082 WWA
ARC of El Cajon
WABBGS (+WS6F)

1149 2 26 3,048 SDG
White Water Valley ARC
N9JM 1067 2 29 3,034 IN
CARS & ARCS Joint Field Day
K4S 826 2 35 3,014 GA
North Fulton Amateur Radio League
NF4GA 569 2 45 2,670 GA
Skywide ARC
VA3SKY 642 2 20 2,608 ON
Wisconsin Valley RA
WISM 474 2 15 2,562 Wi
The Northern Ohio ARS
K8KRG (+KM8B)

627 2 20 2,470 OH

H|gh|ands Cty ARC
493 2 10 2,250
Saglnaw Valley Amateur Radio Assn

WCF

K8DAC 503 2 7 2,234 Ml
Chesapeake ARS
W4CAR 354 2 15 2,228 VA

Kings County Repeater Assn
KC2RA 563 2 13 2,226 NLI
Mid Ohio Valley ARC
AB8S 273 2 20 2,154 OH

Kachina ARC

W7EH 424 2 32 2,080 AZ
Triple ‘A" ARA

AC3J 538 2 14 1,826 WPA
Ottawa Valley Mobile RC

VE3RAM 359 2 30 1,824 ON
Mt Shasta ARC

W6BML 458 2 10 1,816 5%
Johnston ARS

K4SWR 356 2 20 1,808 NC
AREA

W9YPC 272 2 10 1,760 IL

Calaveras ARS

WABYGA 409 2 12 1,754  SJV
Tuolumne County AR Electronics Society
KeYV 351 7 1,652 SJV
Pioneer ARC

K@JFN 483 2 25 1,644 NE
K6JP 297 2 10 1,586 LAX

Toledo Mobile RA
WB8HHF (+KC8TVW)

163 2 10 1,548 OH
Fort Herkimer ARA
KB2UYI 246 2 24 1,478 WNY

Otero County ARES/Arkansas Valley ARC
NOQKE 138 2 20 1,334 CO

KoBVC 275 2 5 1,100 1A
5A Commercial

Falls ARC

K9RHH 846 2 9 2,992 Wi

Milwaukee Radio Amateurs Club
W9RH (+AB9CD)
515

2 36 1,616 Wi
La Grange ARC
AB4GA 593 2 14 1,448 GA
6A Battery
NM FD Coalition
AA5B 1643 5 6 16,445 NM
Knightlites
WQ4RP 269 5 15 3,050 NC
6A

Western ARA
N6ME (+N6VNI)
4361

2 35 14,984 ORG
Mike and Key
K7LED (+K70V)
4876 2 64 14,634 WWA



South Jersey Radio Assn
K2AA (+W2EA)
3976

74 13,852 SNJ

Central KY ARS
AA4NJ 2254 2 14 7,942 KY
Eastern CT ARA
K1MUJ (+N1MD)

2036 2 34 7,192 CT
Kalamazoo ARC
W8VY (+K8KZO)

1853 2 25 6,240 Ml
K6BB 1456 2 20 5,696 ORG
DuPage ARC
WODUP (+KC9AOP)

1957 2 26 5,668 IL
Wabash Valley ARA
WIUUU (+K9IKQ)

1319 2 58 5,316 IN
DCARA/TARC.WAARS/UAARC
N4A 1616 2 30 5,310 AL
Lake Monroe ARS
N4EH (+KL71V)

1371 2 73 5,176  NFL
Nortown ARC
VE3NAR 1553 2 15 5,004 ON
Philmont Mobile RC
W3EM (+W3PSH)

998 2 20 4,868 EPA
Columbia-Montour ARC
WCB3A (+N3IRN)

910 2 15 4,798 EPA
Orlando ARC
N4E 1139 2 47 4,572 NFL

Andrew Johnson ARC
W4WC (+W4GRV)
1140 2 31 4,346 TN
Alexandria RC
WA4HFH (+N4GWT)
805

Starved Rock RC

2 25 3,522 VA

WOMKS 551 2 56 3,398 IL
W8CDhz 673 2 8 3,340 M
Golden Empire Amateur Radio Society, Inc
W6RHC 732 2 25 3,012 SV
ARALB
W6RO (+K6CHE)

834 2 77 2,980 LAX

Waterville Area Wireless Assn
WA1WA 330 2 9 2520 ME
Sangamon Valley RC

W9DUA 688 2 10 2,520 IL
Orange Cty (NY) ARC
W2HO 570 2 90 2,476 ENY

North Hills ARC
W3EXW 414 2 64 2,372 WPA
20/9 ARC
K8TKA 582 2 29 2,198 OH
Keuka Lake ARA
Al2U (+KB2WEY)

286 2 18 2,112 WNY
Overlook Mtn ARC
K2LF 259 2 15 1,718 ENY
Tipp City Radio Amateurs
K8zC 254 2 11 1,494 OH
7A Battery
David Sarnoff ARC
N2RE 449 5 52 5230 SNJ
7A
RC of Tacoma
W7DK (+W70S)

2818 2 12 10,062 WWA
W6TRW ARC
W6TRW (+KQ6CG)

3222 2 60 9,998 LAX

Hampden County Radio Assn
WI1INY (+NE1C)

3094 2 90 9,910 WMA
Lake County Amateur Radio Assn
N8BC 2570 2 17 9,364 OH
WOCEQ (+W9INE)

1755 2 47 6,606 IL
W8ZHO 11156 2 52 4,930 Ml
South Pickering ARC
VE3SPC 1122 2 20 4,744 ON
SARS
W6CO (+KO6FR)

933 2 16 4,410 EB
Western Carolina ARS
W4MOE (+KG4KML)

796 2 25 3,594 NC
BEARS of Manchester
W1BRS 695 2 39 3,316 CcT
Kitchener-Waterloo ARC
VESIC 728 2 25 3,216 ON
Central NH ARC
W1JY (+W1CNH)

749 2 30 3,072 NH
Northern Kentucky ARC
K4CO (+KG4HMO)

708 2 24 3,018 KY
Mario ARC
W8GVB (+W8VDD)

611 2 35 2,982 OH
Kendall ARS
KB5TX 598 2 20 2,860 STX
Cherokee Capital ARS
K4WOC 293 2 31 2,088 GA
Sterling Rockfalls ARS
WIMEP 360 2 12 1,620 IL
8A Battery
Alameda Cty RC
N6WG 749 5 30 6,730 EB

8A N4ECI 201
AK-SAR-BEN ARC and Heartland DX Assn ~ N9GG 108
KOUSA 3269 2 37 12,040 NE  AAOBQ 109
Cuyahoga ARS K5SI 105
NO8A 1307 2 27 5346 OH K3TW 66
Gwinnett ARC KeCU 89
W4GR 916 73 4760 GA  WB6QZK 74
Delco Dug/MNARC/MoblIe Sixers/DCARA W1PID 60
N3IP 920 2 88 4,230 EPA  W7VN 78
Mahoning Valley Amateur Radio Assn MVARA N8MFN 81
L 786 2 35 o} WDOEWK 81
Ventura County ARC AA7IH 74
K6MEP 120 2 11 1,704 SB ﬁgélém 13‘11
9A Battery W3BIG 99
Delta ARS AB4VF 57
VE7SUN 439 5 15 5,385 BC WB2WZC 56
9A NoZB 28
N4N FD Group / Paulding ARC M 192
N4N (+KE4UW)
NODA 32
3831 2 39 12,476 GA VE3CG 35
Gloucester County ARC KCOGCR 4
W2MMD 2132 2 22 8,816 SNJ VE3EME 52
Mississauga ARC
K9SKX 59
VE3MIS 2116 2 21 7,884 ON N4XPX 29
Stanislaus ARA
N4lY 45
W6ERE (+W7LTM) N8UW 42
415 2 28 2,624 SJV WD6BGN 11
10A Battery KC8WJE 44
West Valley ARA ISS Amateur Radio
W6PIY 1081 5 16 10,240 SCV NA1SS 53
10A WB6MMQ 35
KB8PMY 35
Carroll County ARC N8XMS 31
K3PZN (+N5LBJ) NG5G 11
2808 2 34 8,192 MDC KC8SQC 11
11A Battery RSSIIT g;
Utica Shelby Emerg Comm Assn
W@OOW 26
K8uO 1363 5 11 12,850 Ml KC9ODEF >
11A KIONY 11
Wheaton Community Radio Amateurs N3JWJ 10
W9CCU (+N9HDW) KAGFBB 14
2162 2 66 7,802 IL KK6C 14
Crawford Cty ARC ISS Amateur Radio
WB8BAE 1289 2 48 3,784 OH RSQISS 3
Kern County Central Valley ARC KG6VDI 1
W6LI 2 75 3,608 SJV VE3HHT 10
11A Commercial ﬁég'\:l’vv(\é }g
Ripley Cty Repeater Assn KC8SPQ 9
NX9E 707 2 21 2,444 IN  KG6TGI 8
12A WAS5ZNU 1
Woodbridge Wireless 1B-1 Op
WA4IY (+W4ZY)
6583 2 55 21,002 VA \%QAAJ_NP 1 ?)4212
10-70 Repeater Assn, Inc K7MI 1093
N2SE (+W2MLS) K3ONW 795
1857 2 75 8,234 NNJ N4UF 559
14A Battery W%AZEVM ggg
Ventura County ARS
WBB8EJN 406
N6R 963 5 32 9,390 SB K6SB/7 425
14A WABRC 375
El Dorado Cty ARC AI1 D 342
AG6AU 930 2 35 4,526 SV 350
21A W6MTC (WMGJ op
Nashua Area RC N7VVL 4
N1FD (+N1NH) KE9GM 298
3467 2 55 12,984 NH K3HH 286
50A KU4MH 224
Potomac Valley RC and Columbia ARA KoHW 448
W3AO (+K3EF) N7ICK 201
9304 2 60 32,372 MDC ~ WIOK 435
WB6FDY 281
1B-1 Op Battery KC7PK 322
w4zv 533 5 1 5,680 NC WOXR 367
WQORP 532 5 1 5,670 MN WS2N 176
K5WNH 501 5 1 5,160 NTX VO2/K2FRD 177
VEBAGC 412 5 1 3,610 ON WB80OHR 146
W3TS 313 5 1 3,530 EPA KB2EBL 202
WABREI 306 5 1 3,440 Ml WB6BMV 249
N5ESE 327 5 1 3,420 STX KORFD 151
KEQG 328 5 1 3,380 MN KOHCV 147
K4RDU 323 5 1 3,330 VA KeWX 153
KBAX 305 5 1 3,270 SCV KBAIA 173
K7IA 280 5 1 3,100 NM WABWPG 57
VA3DF 287 5 1 3,025 ON KONR 118
WABVNE 284 5 1 2,990 Ml N7CFO 118
KIall 249 5 1 2,940 CO W7HD 114
WUQL 273 5 1 2,930 WY WA70 130
WOYHE 277 5 1 2,870 MN KH6/K41QJ 79
W3CB 207 5 1 2,770 MDC VE2FQH 135
Philips ARC VA2DA 33
W1HP 226 5 1 2,705 AZ K2HVE 68
N7RVD 230 5 1 2,550 EWA woTQv 68
K4BYF 203 5 1 2,480 WCF KCOMWM 41
N1EI 222 5 1 2,470 CT WA4UF 23
NQFKC 176 5 1 2,410 MN NOBHT 71
AB2AN 202 5 1 2,320 NNJ P4/WA3ELQ 32
KD6RDO 187 5 1 2,170 SB KX7DX 78
KD2JC 203 5 1 2,130 NNJ KGB6TDX 31
AA9DH 177 5 1 1,970 IL N8HZL 61
K7ZD 165 5 1 1,900 AZ VE3EDX 34
AD7L 169 5 1 1,840 OR WOKIE 23
AC4XO 152 5 1 1,720 VA VE3BKZ 21
KFoUU 107 5 1 1,670 MN WA7TPB 2
WORT 144 5 1 1,540 KS 1B-10
Wecz 131 5 1 1,510 ND -1 Op
WaWT 101 5 1 1,325 EPA  K2FA 586
K2KGJ 110 5 1 1,300 ENY  VE5ZX 472
N4NTO 323

mmmmmwmmmmwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

NN NN NN NN NN NN
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N NN
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tation

A

A

b b b U N b b b bk kU N b b b bk

1,255
1,230
1,190
1,150
1,045
1,040
970
900
880
870
855
840
820
805
795
770
750
730
710
695
670
650
640
610
595
590
580
570
555
550

465
425
425
410
405
360
340
320
310
270
255
250
240
220

215
205
200
200
170
145

60

6,250
4,280
3,554
3,280
2336
2,284
2,034
2,022
1,958
1,900
1,718
1,466

1,408
1,268
1,180
1,156
1,060
1,046
1,004
970
934
894
888
874
858
684

648
552
544
506
496
494
490
436
428
410
406
370
366
336
336
332
296
292
264
256
212
172
168
146
142
104

2,596
1,912
1,642

VA  KB9VNO 216 2
DE KBOYTO 148 2
MN K1PDY 65 2
STX  AF5Q 23 2
MDC KF7HB 43 2
ORG KOVG 17 2
LAX  K7UIR 43 2
NH KG6NEI 11 2
OR KC2KIS 8 2
OH KG6VMI 4 2
é\é 2B-1 Op Battery
Dx  KG6SKD 12 5
wi 2B-1 Op
EPA N8KD 775 2
NFL
NNJ 3B-1 Op Battery
AR KW8N 723 5
E,; é 1B-2 Op Battery
OR  W8DL (+W8HRQ)

954 5

ON
ks  W5YA 896 5
ON  WOHB (+KFoD)

IL 679 5
NG N7XJ (+W7DHH)

525 5
WTX

ou K7QD 453 5
MO KoM 407 5
on  WwsR 382 5

W3ANX 272 5

px  VESEQP 369 5
LAX ~ KamuT 228 5
o4 WoAz 231 5

M WABAEG 262 5
NTX  KBWX 185 5

I w7IS (+K7WQ1) s

IL

K9PO 102 5
WNR  VA7MM 126 5

Wi K2QR 37 5
co WOISVE3 65 5

i KB7LJP 43 5
ORG KT6MM (+KD6RMS)
MT  WwasARA 94 5
DX KBOUTO 37 5
ORG 1B-2 Op
ON  WB8TK (+K4LT)

Ml 1660 2
SDG K8MP 1809 2
Wv KF9T 1021 2
ORG K8RYU 1040 2
SCV  K9zZA 903 2

VE6KC 867 2

VN Wemu (+NQB;(:)35 )
NH
OR  AD50J 1206 2
EpA  W4DEX 1031 2
NFL  K7GGG 569 2
va  Kuez 370 2
NNJ KS3H 418 2
MO KARET 294 2
Ny W3SW (+KB2ZWZ)

Mi 533 2
ot WT7X (+N7BCP)

171 5
NNY
WB5LYJ 222 2
NOEW 279 2
ORG  wRiB 92 2

N N4GG 236 2
MDC KOCPN (+K®CQ) )
&8 Nawps (+N2XPG)

194 2

OR
NH  WABHXM 138 2
ur  KewN 87 2
Ny WBJGC (+W8JGB)

190 2
co

NLI N3EHY 180 2
NL  KBOORU 51 2

M KG6USN 62 2
yT  KSIDE 214 2
spg  WDBMQN 148 2
co  KBNLX (+KD5SQT)

33 2

KS
NM KU4Uv 80 2
gy W4BUS 222 1
g AB6CU 12 2

N WA2vCy 69 1
Ewa  AF4MS 50 2
Az  KA4UDH 10 2
ewa  KJeJo 57 2
PAC 1B-2 Op
QC W3RV (+N2EY)

Qc 346 2
N\';lel KAQZPP 175
NE 2B-2 Op Battery
WCF  W7MRG 512 5
co  NJ2yL 381 5
DX  NB8EFO (+N8MPF)
EWA 361
SV AC3V (+N3XXP)

MI 375
ON NZ5A (+KD5EUL)
OK 311 5
ON N2CX 229 5

N6MBY (+K6RHB)
289 5
WT7X 171 5
WNY  KK7UV (+KE7NO)

SK 105 5

NC KOPRO 93 5

05—
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2
2
2
2
2
2
2
2
2
2

360

3,050

7,515

9,840
9,335

7,390

5,775
4,780
4,270
3,060
2,970
2,735
2,715
2,655
2,380
2,040

1,720
1,565
1,435
1,020
725
680

625
235

482

466
410
372
274

250

220
214

1,420
550

5,600
4,105

3,470
3,435

3,010
2,640

1,945
1,230

1,035
715
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EPA
ND

WWA
NNJ

OH
EPA

STX
MDC

SB
WWA

MT
KS
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WD6CLZ (+KR6AI)

NN N
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2
5

640 SV
625 LAX
495 NTX
490 CO
2074 CT
1,932 IL
1,218 VA
980 OH
962 EWA
894 SJV
854  KS
774 EPA
700 STX
654  UT
574  NE
550 ON
530 NM
502 MO
420 OR
320 ON
1,380 STX
1,390 ORG
3374 LAX
2,480 EPA
1,420 EB
1,280 CT
1,248  LAX
810 IL
768  OH
640 ON
608 QC
606 IL
588  NFL
580 OR
570  ON
540 NC
500 MO
438  OH
428  STX
356 VA
350 STX
328 SV
324 1A
260 WWA
244 ID
180 IL
174 NE
174 MT
172 EPA
168 WY
144 ID
140 CO
128 UT
126 SD
124 MN
118 IN
118 NM
108 AZ
100 NFL
100 AZ
82 OH
78 CT
64 NM
64 NH
42 WPA
38 NNJ
34 WWA
30 EPA
22 VA
20 AK

16 ORG

12 IL

12 WMA

12 NH

8 IN

6 CT

4 WWA

4 LAX

4 AR
774  OR
620 RI
362 WWA
292 STX

10 ORG
358 MN
116  OH

Home Stations Commercial Power

68 5
W6MPB (+KABTTV)
65 5
K5PAV 38 5
N2LWL 14 5
2B-2 Op
KE1IU (+KB1FUO)
489 2
WO9K 443 2
K4CMD (+KC4IUP)
509 2
AB8TD 140 2
AB7PG 173 2
AE6FD 272 2
KOJIM (+KCOIUY)
327 2
KB3IRR 155 2
KD5EUM 166 2
KB7MLK 227 2
WOKQX 37 2
VA3GVP (+VE3IGM)
75 2
AD5MQ 20 2
KCODEB 198 2
KC7DMF 60 2
VE3LEG 35 2
2B-2 Op
WASPMO 418 2
6B-2 Op
K6Z 94 2
Mobile Stations
iCc
AA6DP 915 2
N8LXR 667 2
WD7Y 142 5
K1KI 320 2
WX7G 312 2
N9TO 81 5
WB8VCK/MM 384 2
K2NV 160 2
VE2AWR 161 2
WOXS 162 2
K4VvIZz 147 2
K7CN 58 5
VE3WMB 57 5
WO8L 137 2
WOMRM 250 2
K8TL 115 2
KK7SM 196 2
KF4JG 178 2
K5VHH 175 2
KA5FQA 164 2
NOLD 162 2
N7DLV 130 2
AD7AN 81 2
KoVIC 60 2
NgcaQl 87 2
KI6CG/7 87 2
K1DS 65 2
K7UWR 84 2
K7BFL 36 2
W9BNO 54 2
WOKHH 32 2
KCOOFZ 63 2
WOLPG 47 2
WW4LL 59 2
N9ANA 59 2
W70N 54 2
N3AWS 20 5
NS7F 49 2
N8XA 41 2
N1XXU 38 2
N5UJG 32 2
K2HUN 19 2
KA3KSP 21 2
N2GKM 19 2
K7RA 12 2
KN3C 30 2
K3SFP 1 2
KL7JFU 10 2
WB6YZC 8 2
KC9AEC 6 2
N2YHK 6 2
W1CGS 6 2
KJ9C/M 2 2
KB1KST 3 2
N9SX 2 2
KG6EAD 2 2
KB5EKX 2 2
2C
K7FD 326 2
KA1SVW/MM 310 2
W7SAW 181 2
WAS5FRF 131 2
AD6TN 5 2
3C
N1JJ 92 2
WB8TCT 58 2
1D
NN2w 1365 2
N5AN 1684 1
KOWWT 576 2
VA3BZ 499 2
N5PO 984 1
NE7I 505 2
K5ZD 564 2
VE2JCW 442 2
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GO, X

3,832 NLI
2,833 LA
2,304 IN
1,996 ON
1,968 NTX
1,960 IN
1,826 WMA
1,768 QC

W4ARM
NP2I
WoTS
VE2GB
VEBAO
NU5C
N1NK
VA7ST
KB8UMD

WA1JHW

N5+

926
740
365
351
1319
335
334
324
320
496
1156
390
284
267
227
450
210
221
302
201
366
180
177
350
168
167
159
302
150
147
147
152
146
199
269
269
133
261
149
126
126
126
502
153
121
120
119
237
117
115
224
307
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216

186

N4OWG
NC4AR
K7EMS
K5FSB
WA7YNU
WV7T
W9O0A
K7DJJ
KJ1J
AC7KV
K3EYL
W8KNO
KB8UUZ
W2NVW
OK1CZ
KA9LCP
KB4XE
KG4KFV
KA9NBU
N9BGC
W5TOB
N7IWB
W6NRM
N3FP
KF4RCY
KOPJG

N1NN 33
L20E (LU5EVK,op)
66

KA5SIG
KD5QDF
AC5VF
WJ4E
KB9AFW
K2ECQ
KC2LYQ
weyQQ
AB8IR
K3JQH
W1DAD
AL9A
WN2A
WABMWA
NOXAS
NoICV
N2LQQ
AC7PB
KB4ULE
K7RB
AB1AW
KS4JB
KD5WZB
WOJLF
K6JEY
AEGCW
KCOW
W9TO
VA3KSF
N2wv
WA9LAY
KGBAZV
K5PAX
KCOoCIO
KA2SJG
W7STT
KG6SYQ
WASYNE
K4DAW
KC8YKQ
WESET
W2PKG
KG4MWO
WA2VQV
KB9YXH
K3ESS
WBOVVK
KB9Q
WABYTI
KS6CW
N3zZOC
WB9FJO
WAQOTV
WOCTJ
N4JN
KC@DZJ
WB4MCB
W7UY
WB3CTP
N5DTT
N1ND
KE4QOJ
W2LID
KG4VKQ
KGBNCD
KI7JA
NOQFV
KQUTC
KG9BEI
KA1RWY
Kelll
KD4HHU
KCOQEH
W2PXW
W6GB
N3MPS
AC7MC
KA9RBI
N1KN
N2KYP
VK2CZ
KC2MHU
KQUSN
W1CRK
AJ3M

65
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182
180
176
172
168
166
164
164
164
160
160

158

VE3SPW 32 1
K60OTT 4 2 1
AA6PB 22 1
KG6HUM 22 1
2D

K6VR 761 2 4
W9G 2113 2 27
N8GQ 11561 2 25
K4RRC 1057 2 4
W1AW 655 2 4
N1YF 434 2 2
W5DAR 417 2 11
N1RY 760 1 4
KK4BQ 307 2 4
K3CAL 222 2 6
WI2T 161 2 5
K3IEC 187 2 7
WASJEC 100 2 5
AA3W 147 2 10
NEORC 122 2 6
VE7CRM 107 2 9
VE9CRM 107 2 9
AL4K 129 1 5
Wa8YX 39 1 2
3D

AF4NP 2234 2 11
W8BAP 422 2 23
W10RS 115 2 5
4D

KG6AR 770 2 8
W7EK 254 1 10
KOMIK 97 2 6
5D

K20Q 141 2 22
6D

VE3ORC 327 2 15
Home Stations Emergency Power
1E

N4PN 2714
W6JTI 681

K7NJ 626
VE7RG 1697
AA3B 1412
K3WW 540
KC4D 1251
VE5MX 1247
KEQUI 404
W5SH 1110
K5UV 391

NY1S 1005
N5PA 1699
W4MJT 284
K1EEE 282
N7WS 1357
K4AQ 276
NU7T 261

K4KSR 253
W3HGT 1001

KOLR 251
N6YEU 937
K7HP 607
WouY 620
K9MMS 231
NOTW 617
KA3WMJ 221
W6PRI 216
KD9GY 1036
KB8U 251
W50RM 202
AD4S 200

W5WTM 537
KC2LTT 540
K4YTZ 818
N6NF 629
N7VMR 868
N3HBX 847

Wx8J 167
KIgVC 583
AE6GN 163
KC7NUP 401
AB4EL 156
K2NT 154
NO6B 225
W5Z0 403
AG4V 710
W1NQ 138
N7ZN 328
AA4FU 328
WR4| 125
K8GNzZ 140
AA2GS 127
KQ6éMU 559
K6UF 341
KOKL 325
WIMVY 108
W3LL 527
WA4FOM 102
K5EEE 509
NKOE 101
K4DZR 111
KS4YX 91
N7DM 250

N2MTG 438
VE4ZOO 256
W3DP 82
K4BQP 205
KOGEO 200

KDOG 79
WY4Y 780
WS5TTE 77
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718

1,670
1,652

1,564
1,560
1,525
1,480
1,468
1,420
1,380
1,312
1,312
1,250
1,220
1,180
1,118
1,114
1,098
1,070
1,054
1,020
1,018
1,010
1,005
900
898
876
866
820
820
794
790
780
770



XE1/W7CD
KA3PCX
K5DL
KA3UOL
KBSENP
K6HRT
KE4UKY
N5GLR
KU9RK
KDOZS
NSLXI

KONU
KI7RO
KC8PAR
VE30Z
W5/VE2AHH
AL7N
WAOSTI
N5IAC
KE3TJ
VE30GP
AC7IB
KBORQE
KJ4YM
KD5DFM
K4ZRP
WB4QNG
WBOMZI
WDOBMS
N3HQD
VE5KC
WG6PAP
Al9D
WABSSQ
W1JAB
KE4QXJ
KF4VXJ
N1WCL
W3MGL
K2HT
W3KJ
NONDS
KL1HB
KG6GMT
WD@BMR
W4KJD
KBOWAC
N1XQ
KC2ELS
N1GF
WO3X
NE1RD
AEGEO
W2TI
WD8LQB
K4GSX

K3LL/6

2E
KQ2F
K5GH
W4DXA
N2BJ
WB8UE
W5ROK
K9YHB
K7SEL

191
231

160

2197
2229
2261
2023

501
1549

465
1116
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6,858
6,550
6,096
5,364
5,010
4,244
3,940
3,894

WABPAY 363 5 3 2285 STX
VEGFI 2185 1 8 2,185 AB
W8NI 536 2 5 2,000 Ml
W5ES 865 2 30 1,730 WTX
N9AKR 649 2 5 1,372 IL
AABSD 525 2 12 1,172 ORG
WW2DEM 290 2 3 1,126 ENY
KC4KFC 492 2 3 988 TN
K6TY 209 2 8 548 LAX
WX4J 150 2 2 410 NFL
KC2lYY 107 2 25 226 NNJ
KC9EEL 20 2 2 40 Wi
3E
K5HLA 2704 2 20 8,850 STX
N5YA 1865 2 3 5,186 NTX
K5WPH 984 2 30 2,200 WTX
W3KWH 886 2 19 2,104 WPA
WI7J 660 2 7 1,328 LAX
K4YNZ 312 2 3 800 AL
VE7UBC 179 2 10 358 BC
4E
KF6ZB 43 2 1 86 ORG
5E
WONT 3171 2 18 9,202 co
KéH 1171 5 10 8,940 LAX
WS8FT 503 2 23 1,136 OH
EOC Stations
1F
Montgomery County RACES
W3CF 1674 2 4 3,498 EPA
Platinum Coast ARS
W4MLB 879 2 11 2,590 SFL
New Providence ARC
WK2| 623 2 20 1,910 NNJ
Yellowstone RC
W7NWS 414 2 18 1,838 MT
West Essex ARC
W2EF 368 2 6 1,828 NNJ
CIermont County RACES/ARES

8JI 359 15 1,522 OH
Hamllton Cty AR Publlc SerV|ce Corps
K8YOJ 372 1,444 OH
Benicia ARC
KB6EOC 344 2 10 1,338 EB
Big Bend ARC
KA5NJA 489 2 4 978 WTX
CO ARES D-15
WONZ 182 2 6 964 CO
Douglas County Aux Communications Team
KCORD. 2 4 878 KS
Marshall ARC
KC5AV 153 2 25 856 NTX
Sierra Nevada ARS, Inc
W7TA 234 2 11 838 NV
Terrace ARC
VE7NWZ 122 2 20 810 BC
N9ZD 258 2 4 716 IL
Yakima County Radio Amateurs
WA7EOC 165 2 8 680 EWA
Arkansas Diamond
KC5RED 60 2 2 670 AR
CA Dept of Forestry—SCU—VIP S
W6HUL 56 662 SCV
Com Support Group / Colorado EOC
WCOAAX 355 1 5 655 CcOo
Burlington ARC
W1KOO 152 2 6 604 vT
Hancock ARA
KY4HC 201 2 14 602 KY
Elkhart County EMA
KC9ALY 106 2 5 562 IN
Sanibel Amateur Radio Volunteer Team
4SBL 87 2 10 474  SFL
Shoreline ARC
W1BCG 120 2 12 440 CT

Will Cty Emergency Management

NOWYS 184 1 2 384 IL
Auxillary Em Com

W7EOC (+AC7AI)

85 6 370 WWA
Clarke County ARES
N4ZRA 62 4 324 GA
lowa RACES
KCOEEC 198 1 16 248 1A
EMROG
KD5HAL 39 2 8 178 STX
Paret
KA7EOC 62 2 8 124 WWA
2F
West Jersey DX Group
W2EN (+W2KN)

2501 2 12 8,246 NNJ
Lake Cty ARES/RACES
KalQpP 1031 2 25 4,4
McHenry County IL ESDA RACES/ARES
K9ESV 1077 2 25 3,784 IL
Williamson County, TN ARES
N4FR 844 2 50 3,610 TN
Metro Amateur Club
WOFO (+KC9ARR)

796 2 33 3,570 IL
Okeechobee Cty EOC
K40OKE 761 2 25 3,388 SFL
Sioux Empire ARC
WOZWY (+KAQDEZ)

778 2 20 3,178 SD
Chester County ARES/RACES
W3EOC 553 2 25 3,156 EPA
Heart of America ARC
WORR 721 2 7 3,084 MO

Alameda County Sheriff's Comms Team

W6VOM 609 2 10 3,060 EB
Wells Gray & Thompson River ARC
VA7TRS 518 2 21 894 BC
Rainbow Canyons ARC
N7BO 708 2 15 2,848 uTt
City of Peoria RACES
N9SJ 615 9 2,670 IL
Alamance ARC
K4EG (+W4VGZ)
607 2 12 2,554 NC
Quad City ARC
N3QC 444 2 6 2,546 WPA
Waterbury ARC
W1LAS 734 2 18 2,286 CT
Madison Cty ARC
KE8RV 436 12 2,194 OH
Madison County ARC
W9VCF 588 2 11 2,124 IN
Anchorage ARC
KL7AA (+KL7G)
774 1 34 2,084 AK
Metchosin Em Com Group
VE7MEP 545 2 5 2,070 BC
Tippah ARA
K5KIR 375 2 15 1,958 MS
OIDAR
KD5SMTT 435 2 14 1,932 OK
ARA of the Southern Tier
W2ZJ (+KA2LIM)
416 2 42 1,912 WNY
Cabarrus ARS
K4CEB (+KA4ATT)
381 2 27 1,898 NC
Garden State Amateur Radio Assn
W2GSA 581 2 22 1,648 NNJ
Leominster Emergency Mgmnt Agency
WC1LEO 481 2 1,566 WMA
EOC Station Support Team
KB3HEV 313 2 11 1,526 DE
So Oklahoma ARES
W5BLW 400 2 15 1,500 OK
Macon-Bibb EMA ARG
WX4EMA 439 2 16 1,478 GA
South Mountain Repeater Assn
N3TWT (+W3ROQ)
165 2 12 1,464 EPA
Picorams
KIIYP 355 2 10 1,460 IL
Yarmouth ARC
VE1YAR 169 2 10 1,250 MAR
Mason Cty ARC
K8DXF 206 2 16 1,222 Ml
RS of Tucson
K7RST (+KD7LSD)
327 2 18 1,212 AZ
Ellis County ARC
WD5DDH 315 2 22 1,130 NTX
Piscataquis ARC
K1PQ 123 2 16 1,112 ME
Polk County Volunteer Communicators
WC4PEM 134 2 16 1,060 WCF
Shawnee ARA
W9RMN 165 2 14 1,030 IL
A-G-S-T RACES
WC1sSW 123 2 11 998 WMA
Oregon State ARES Unit
W70EM 134 2 5 992 OR
Rhode Island SATERN
N2NCL 102 954 RI
ARES & Convalr/220 Club
WeuUuUSs 273 2 10 946 SDG
Belmont Cty ARES Group
WB8TPY 122 940 OH
Crystal RC
W2DMC 221 2 8 926 ENY
Sandoval Cty ARES
W5SCA 218 2 8 862 NM
Henry County ARC
N8WB 72 2 8 794 IN
Faulker Cty ARC
W5AUU 384 2 15 768 AR
National Trail ARC
UXZ 155 2 12 712 IL
Oakland TN Police EOC
KI4FYE 201 2 7 702 TN
Union Co ARS / ARES
NC4UC 115 7 692 NC
Bonneville Cty RACES
AC7GD 124 2 648 ID
Hazlet Twp NJ RACES
WC2ADQ 69 2 3 638  NNJ
DMAT OK-1
ND5MS 170 2 5 492 OK
Carteret Emergency Management Volunteers
K2zv 59 2 4 442 NN
Ukiah Area RC
WABESM 53 2 5 406 SF
Insurance City Repeater Club
WA1ARC 30 5 260 CT
3F
Tippecanoe Amateur Radio Assn
WIREG 369 5 9 4475 IN
Houston Echo Society
WS5ECO 970 2 8 4,020 STX
FEMA
NF3EMA 1753 2 12 3,806 VA
Tri Town ARC
WOVT (+N9WDG)
846 2 29 3,438 IL
Racine Megacycle Club
W9UDU (+AB9FA)
705 2 48 3,182 Wi

05—

Great South Bay ARC/ Town of Babylon ARES/
RACES

W2GSB 675 2 31 3,106  NLI
Teton Cty ARES—RACES

W70ID 938 2 4 3,052 WY
Winchester Center Fire House CQ RC
K1BClI 620 2 15 2,534 CT
GCEC-LETARC

N5REO 948 2 25 2,496 NTX
Tuscola Cty ARC

KC8CNN 479 2 15 2,420 MI
Scott County ARES

KF4ANTQ 517 2 13 2,246 KY
Grand Strand ARC

W4GS 657 2 32 2,064 SC

Middle East Tennessee Emergency Radio
Service, Inc
KG4NLF (+KI4DIW)
356

2 30 1,994 TN
Gwinnett Amateur Radio Emergency Service
WX4NET 243 2 35 1,766 GA
Otsego Cty ARA
NC2C (+KW2U)
212 2 16 1,698 WNY

San Jose City Communications/RACES
W6SJC 273 2 10 1,658 SCV
Huron Cty ARS

KC8WIT 293 2 20 1,600 OH
Disaster Communications Services
K4DCS 71 2 10 1,492 SFL
Orleans County ARC
WA2DQL 198 2 10 1,210 WNY
Raritan SBay Radio Amateurs/Manalapan NJ
K2GE 95 2 10 1,096  NNJ
Wayne Emergency Management—ARC
WX4JES 170 2 18 1,090 GA
Branch County ARC Inc
WDB8KAF 244 22 984 MI
Wild Horse Desert Hams ARC
K5WHD 97 2 5 774 STX
Galveston Cty Em Com Group

R5GC 4 8 682 STX
QunspamS|s
VEILC 253 2 15 618 MAR
4F
Van Wert ARC
WB8FY 2029 2 17 6,236 OH

Texas Emergency Amateur Communicators

W5SI 792 2 64 3,482 STX

East Alabama Amateur Radio

WALEE (+K4LRW)
692

2 41 3,218 AL
Amateur Radio Assn of Southwest Florida
K4YHB 1136 2 22 2,892 SFL
WBWE 533 2 28 2,868 OH

Orange County Florida ARES/RACES
W4MCO (+N4ARC

471 2 29 2,696 NFL
Osceola ARES/Skywarn
K40SC 522 2 31 2,426  SFL

Maricopa Cty Dept of Emergency Mgmnt
KE7ATY 550 2 28 2,334 AZ
Coastline ARA

N1EG 567 2 15 2,204 CT
Cross County ARC

WA5CC 268 2 26 1,974 AR
Vernon County ARES/RACES

WTOM 1,918 il
Metroplex ARC

W2MPX 242 2 30 1,360 NNJ

Salvation Army Team Emergency Radio Network
V7SA 2 698 NV

Orange County RACES

WeK 38 2 12 440 ORG
5F
Palomar ARC
W6ENWG (+AC6V)

3086 2 60 10,582 SDG
Forsyth County (GA) ARES
WA4E 25 6,630 GA
Southern Ml ARS
W8DF 1710 2 42 6,030 Mi

K4ORE (+WACHM)
785 2

Shelby County ARC
WA4SHL (+WH6BDR)

10 3,986 TN

823 2 45 3,136 AL
Zion Benton ARC
N9IM 686 2 12 2,908 IL
Kinston ARS, INC
W40IX 248 2 35 1,558 NC
VO1CRC 115 2 8 1,282 NL
6F
Queen City Emergency Net
W8VND 2824 2 23 7,608 OH

Worcester Em Com Team
WE1CT (+WB1ARZ)
990 2 18 3,264 WMA

8F
Stanford ARC
W6YX (+K6SU)
7183 2 35 22,694 SCV

9F
Arlington ARC

W4WVP 234 2 10 2,100 VA
11F

Yuma Auxiliary Communications Service
N7ACS (+KF620\6\IZ)
5!

2 11 1260 AZ
12F
HREG
K2K 618 2 17 3,340 NFL
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By Rick Rosen K1DS

Results, 2004 ARRL
June VHF QSO Party

What were your expectations?

xperience is a great teacher; each
Eof us usually considers a strategy

to fulfill our expectations in VHF
contesting and communication based on
our past experiences. Whether you are a
single or multi-op, high or low power,
fixed or movable, between the collective
wisdom of past activities, and the plans
for managing a new contest challenge,
lots of thought and preparation go into
station design, operating procedures, con-
dition and band monitoring,

When the final QSO of the contest is
in the log, and the rigs are starting to cool
down, do each of us consider—were our
expectations met? Was it catching some
DX, like ZF1DC, whose Cayman Island
team including W4WA and K4BI, pro-
vided a new country and grid for many
on 6 meters? Beating your previous
record of QSO points, grids, bands, or
total score? Having all the equipment
work as planned for the entire weekend?
Perhaps it was some casual operating,
gladly giving out “points” to the more
competitive operators? Seeking a listing
in the QST tables, or a scoring certificate?

Conditions for the most part were aver-
age for this contest on the down-slope of
the solar cycle. Weather was not much of a

1\ 135 # e

finish by about 10 k.
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Being the ARRL First Vice President doesn’t leave Joel, W5ZN,
much time to operate. But for this event Joel was able to rack
up enough points to lead the Delta Division in the Single
Operator High Power category, just missing an overall Top Ten

factor; there were scattered rains in the Ohio
Valley area that seemed to move and dissi-
pate as the weekend progressed; there were
other smaller precipitation centers in the
Deep South and upper Pacific Northwest.

Gene, NODQS/R, encountered golf-ball
sized hail (again!) as he moved his rover
through grids in Nebraska, sustaining a
cracked windshield and multiple dents on
the SUV, as well as plenty of dings to the
loop antennas. Passersby thought for sure
he was a storm-chaser. Gary, N7IR, SO
portable, found high winds on the
Mogollon Rim in DM44 at 7900 feet that
almost ended his on-the-air operation.

It was into the fray with the current
well-known rules for over 1050 partici-
pants who submitted 763 logs for the
event. The increased use of digital com-
munications modes—WSJT and meteor
scatter—has upped the ante for serious
competitors. Despite these relatively flat
conditions, grid totals continue to grow.
Plenty of scatter QSOs were reported on
6 and 2 with rather short skeds, a testa-
ment to the skill and setup of the ops, and
to the presence of plenty of that magic
meteor dust that makes it possible.

The June contest scoring has been
criticized as discriminating to the micro-

Third place overall was snared by the ops at W3SO, including
(back row, left to right) W3PAW, W3YOZ, W3TEF, W3BTX, K4VV

wave frequencies. Indeed, if there are no
E, 6 meter openings or unique 2 meter
conditions, the total scores turned in can
be limited. There were a total of 117,000
QSOs reported on bands 50 MHz through
432 MHz and another 7463 QSOs re-
ported on bands 902 MHz and above.

Learning and Sharing Information—
VHF Conferences

The regional VHF conferences have
been great venues for sharing both tech-
nical and practical operating information,
and learning more about how others con-
test. In addition, they are opportunities
to buy, sell and test gear and learn from
others’ experiences.

For example, at this year’s Eastern VHF
conference in April, sponsored by the New
England Weak Signal Group, talks by high
scoring VHF contesters, revealed some of
the operations, radios, towers, antennas and
methods that they use to produce their pro-
digious contest results. Dick, WA2AAU,
described the development of equipment for
and mentoring of the W2SZ/1 rovers.

The K3EAR “South Mountain” op-
eration in FM 19, was presented in a multi-
media format. KITEO gave us insight into
his VHF contesting development and

y

and AI3M (front row, left to right) K3IXD, WR3Z and W3SF.



Top Ten

Single Operator,
Low Power

K2DRH 235,470
WB1GQR 119,714

(W1SJ, op)

W4SHG 87,768
K9MU 77,688
KB8U 77,250
AF1T 76,032
WQswW 71,068
NJ2F 66,048
K8MR 64,092
W60AL 54,766

Single Operator,

Limited
Multioperator

K8GP 740,037
KONS 583,041
W3SO 310,464
K3YTL 309,260
W3DOG 295,868
w4aly 277,911
AA4ZZ 232,878
K5TR 205,273
K8CC 187,616
K2BAR 143,969

Multioperator

High Power w2asz 1,959,675
W3CCX 991,935
K1TEO 624,921
K1RZ 321 525 K3EAR 986,250
! W2FU 424,888
KMOT 255,210
WB9Z 193,802 N2PA 363,424
K3DNE 175,536 WA4NH 267,972
KOGU 137,600 W6FM 226,080
NW5E 135,790 K7CW 203,451
WIGA 129,926 N2NK 163,312
N3HBX 126,846 K1MUJ 126,300
K1GX 124,800
Rover
Single Operator N6NB 1,292,382
Portable N6VI 1,156,760
N7IR 17,088 N6MU 1,131,156
N8XA 7,747 waly 318,159
KQ6EE 3,850 N6TEB 195,132
VKV7BE2F/|AMU g,ggé N6DN 184,640
, WOAMT 86,496
W8CM 1,320 VE3NPB 75,096
KHeWZ 1,185
KOPG 73,108
VE7AAO 522 KoT 72,520
K9FOH 300 !
KG6TGI 88

efforts from his FN31 QTH in central CT.

Just Average Conditions

Although there were complaints from
ops on both coastal extremes that 6 meters
just never opened enough to make enor-
mous scores this time, the ops in the
middle of the country and Florida had a
ball on this band. The LM crew at K5STR
managed to top the 6 meter multiplier list
and capture 187 6-meter grids. There were
33 other entries with over 100 grids on 6m,
and another 101 entrants who racked up
at least 50 grids on that band. Many sta-
tions mentioned rather short periods of
enhanced propagation, with distant grids
heard popping in and out sporadically dur-
ing the weekend. The peak E started about
2100Z on Saturday, lasting about 4 hours,
and again on Sunday from 1300Z-1800Z.

ZF1DC found their way into 488 logs
in 120 grids across the US, adding the
excitement of some exotic DX to the de-
light of many participants. Station 4C2X,
with operators N6XQ, W6YLZ, XE2ED,
XEIKK, XE2K, XEIUN, XEINTT,
XEINK also added their call to 238 other
logs across 67 grids.

Two-meter conditions were rather av-
erage, with no reported major openings.
K8GP, whose “Grid Pirates” netted 75
grids on 2 meters, and 9 other multi-op
teams and one single-op managed over 50
grids on this work-horse band. VE3SMA
reported that his 10 W to a 6 element Yagi
at 30 feet raised a response across 800 km
from NG4C. Perhaps a burst of airplane
scatter?

Single-Operator

K2DRH, Bob, continued his winning
streak using 7 bands from IL in the Single
Operator Low Power category, with 235 k
points—up from his recent January top
score of 162 k. He was able to add 2304 to
his line-up after smoking two transverter
receivers in the remote tower-mounted
scheme just before the contest. Operating
WBI1GQR, Mitch, W1SJ, placed second
with 119 k from VT, using only bands
ABCD. Steve, W4SHG above sea level in
VA set a Roanoke Division scoring record
of 87,768 adding 3456 MHz gear this year
as his 8th band, more than doubling the
division’s previous high score. Impressive,
considering a QTH only 63 feet. Justin,
KOMU, a self-admitted “6 meter addict”
in WI, with 77,688 won 4th by a nose,
while Russ, KB8U, of MI captured 5th
place with 77,250.

Jeff, KITEO, set another all-time scor-
ing record for Single Operator High Power
in CT and the NE Division by scoring
624 k. He surpassed his old record by 143
k points, despite little E, opportunity to run
up a big grid count on 6 meters. With his
new 5 GHz station, available for the first
time in a June contest, that band was used
to advantage, adding 16 QSOs and 11
grids. Jeff credits the ability to track rov-
ers and quickly run the bands, in addition
to his QTH in the midst of the NE and
Atlantic Divisions, antennas above the
treetop levels, as well as the support of his
family for his ongoing success. He missed
the all-time national SOHP record by less
than 1%, a target he’s aiming at for the
future. Following in second place, Dave,
K1RZ, operating in MDC, put up a score
of 321 k, well balanced across 10 bands,
including 20 QSOs on 10 GHz—the top
number for a single-op on this band. Mike,
KMG@T, had an 11 band total of 255 k for
3rd place, while Jerry, WB9Z, with his
massive antenna farm took 4th with 193 k
in a 5 band effort. Rounding out the top 5
was Ed, K3DNE, with 175 k, a VHF con-
test regular performer operating on 7
bands.

The Single Operator Portable category
has many openings for those who have a
penchant for grabbing a rig and hiking or
driving up to a good high spot. Gary, N7IR,
took top honors in this category with a
17 k score. Phil, N8XA, used a multiband
setup from 50-2304 MHz +10 GHz in the
OH section to win top honors in SOP. With
this relatively new VHF contest category,
there were only 10 participant logs re-
ceived, and 3 of them set new scoring
records in their sections.

Multioperator

Continuing in their domination of the
Multi-op Unlimited class, the Mount
Greylock Expeditionary Force, W2SZ/1,

Affiliated Club Competition

Club Entries Score
Medium Category

Potomac Valley Radio Club 28 2,528,697
Society of Midwest Contesters 27 1,402,294
Mt Airy VHF Radio Club 5 1,135,203
North East Weak Signal Group 13 1,011,920
Northern Lights Radio Society 22 773,762
Rochester VHF Group 6 636,052
Pacific Northwest VHF Society 31 553,153
Florida Contest Group 8 530,381
Badger Contesters 11 338,556
Western States Weak Signal Society 12 266,519
Mad River Radio Club 3 260,092
Carolina DX Assn 3 242,272
Northern California Contest Club 12 178,757
Yankee Clipper Contest Club 10 103,952
Central Texas DX and Contest Club 3 94,232
Grand Mesa Contesters of Colorado 6 60,822
Contest Club Ontario 8 30,011
Tennessee Contest Group 7 11,197
South East Contest Club 7 3,908
Local Category

CT RI Contest Group 3 113,922
Delaware Valley VHF Society 4 52,931
Dominion DX Group 6 38,417
Medina 2 Meter Group 3 29,859
North Texas Microwave Society 4 16,932
Dauberville DX Assn 4 15,291

doubled the score of their nearest com-
petitor with 1.9 million points. They cap-
tured some of the best opportunities from
this eastern QTH on 6 meters with a grid
count of 92 and had a combined micro-
wave total of 622 QSOs. Their microwave
expertise also gave them 7 QSOs on the
exotic frequency of 47 GHz in 7 grids.
With an intensive effort to move up in
the June results, the Packrats of the
Mt Airy VHF Club scored almost a mil-
lion points and edged past K3EAR team
to capture second place. They credit their
success to improved planning, the addi-
tion of computer networking to pass con-
tacts, rather than an intercom system, and
having all bands ready to go from the
opening minutes of the contest. With their
large mountaintop installation, the K3EAR
“South Mountain Group” gave the
Packrats a run, but wound up in 3rd place.
Although they compiled more QSOs and
multipliers on 50, 144 and 222, the
Packrats passed them by with more con-
tacts and grids on the higher bands. W2FU
captured 4th place in WNY, with a 12 band
performance, they had a 4 band advantage
in topping the 5th place N2PA team in the
same section, with the teams scoring a
substantial 363 k and 267 k, respectively.
The Limited Multi-op scores were led
by K8GP, amassing 740 k from their roost
in FMOS8. This is a hard-driving team of
long-term experienced VHF ops that
really enjoys maximizing its equipment’s
potential. KONS in IL was second with
583 k, a tribute to all the VHF activity
building up in the Central Division.
W3S0, with 10 ops covering the 4 band
setup, on top of Wopsononock Mountain
in the Allegheny Mountains at 2500 feet
came in 3rd with 310 k. Atlantic Divi-
sion teams of K3 Yellow Traffic Light
(K3YTL) and W3DOG captured the next
two spots. The TAPMARC team, using
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the W3DOG call, with 295 k set a new
June ML scoring record for DE.

Rover

The rovers have been credited with
enabling all other contest stations to in-
crease their totals, adding some excite-
ment to the less densely populated areas
of the country, and creating a unique com-
petition among themselves. Grid circling
by rovers remains a controversial prac-
tice, but the team of N6NB/R, N6VI/R,
and N6MU/R each broke the existing
June rover record by compiling over a
million points each in their well planned
and rehearsed rove on the open plains.
Although their route and schedule was set
to maximize opportunities at 4 grid in-
tersections, at each stop and while in tran-
sit, they worked as hard as they could to
contact other stations, especially on the
lower four bands. As a result, 2.4% of
their total contacts were with others.

The W3IY/R (+ON4IY) team of Bill
and Christophe managed their coastal At-
lantic route well, finishing on the high
spots in FM08 and turned in a fabulous 4th
place score of 318 k. Other teams out in
the sparsely populated states helped keep
the airways hopping; KI@SK and NJBAF
teamed up to rove 12 grids in the middle
of the country while N6ZE/R with a Yaesu
FT-817 transceiver and minimal antennas
activated seven grids on the Atlantic and
the Pacific coasts, flying coast-to-coast
and operating several grids at each stop.

Club Competition

This is the second year that the June
contest has had the opportunity for club
entries. This year’s top score list is similar
to last year’s. Although some of the top
scores were lower this time, largely due to
the change in 6 m conditions. In the
Medium category, the Potomac Valley Ra-
dio Club held first place again with 28 logs
and 2.5 million points, followed by the
Society of Midwest Contesters sporting 27
logs and 1.4 million points. The Packrats
of the Mt Airy VHF Radio Club edged into
3rd place, followed by the Northeast Weak
Signal Group, a few points back. In the local
category there were 6 entries, topped by the
CT-RI Contest Group. Most importantly,
club entries are often the stimulus for
regional activity, with lots of peer encour-
agement to be active in the VHF contests.

Regional Highlights

There were logs from 47 states plus
PR, 5 Canadian Provinces and 4 DX
stations (missing HI, AK and WY). The
4C2X multi-op team of 2 Californians
and 6 XE ops found another nice spot in
Baja, pointed their antennas northward
and operated on ABCDEI, providing a
new country for some on 1296, and
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submitted the top DX score with 86 k.
Dave, ZF1DC, along with operators
Charles, W4WA, and Jim, K4BI, kept
6 meters hopping from Grand Cayman,
with 800 W to a Yagi at 70 feet and
caused huge pileups for the East Coast
stations. The T49C contest team in Cuba
also had a nice 6 meter operation, with a
third place DX score of 21 k. Detailed
listings of all scores can be found on the
Web report at www.arrl.org/contests/
results as well as extended soapbox com-
ments from participants.

Northeast

Activity was high in this portion of the
country, owing to the number of large
multi-ops, and the great density of VHF
operators, combined with a relatively
pleasant and warm weekend. Dale, AF1T
got a bunch of bands on the air from NH
for 6th place in SOLP. K1GX scored
124 k in CT, to round out 10th place in
SOHP. There were also more than 25 rov-
ers across the Mid-Atlantic and Northeast.
QRM can be fierce when several portable
and rover ops arrive simultaneously on the
same popular mountaintop. Not only are
there station proximities and the same
popular band activities, but also QRM due
to the common use of 144 MHz as the IF
for most of the microwave bands.

It was nice to see RI active on some
microwave frequencies, with Chris,
WB2VVY, relocating there from NJ, and
putting bands ABCDO9EF on the air. I'm
sorry I missed him as we operated for a
few hours from Watch Hill as we roved
through RI. Mike, N1JEZ, lit up the mi-
crowaves with gear through 47 GHz on
Mt Washington in FN44, but missed the
log submission deadline. Mark, K2AXX,
got his station on the air after being re-
leased from the hospital to continue treat-
ment at the home QTH. Hanging his IV
meds on a 6 foot high radio rack, he man-
aged to operate 10 bands for 14 hours of
air time. Speedy recovery!

Southeast

With the ongoing participation of sev-
eral well established home stations and
club groups, activity continues to grow.
Mainstay group W4IY, operating from
Flag Pole Knob, VA at 4300 feet scaled
back their operation a bit in terms of
preamps and power and placed 6th over-
all. AA4ZZ landed in 7th place in the LM
category, and the 4-landers VHF-UHF
Contest team, W4NH came in 6th in the
MU category. Florida was enjoying a nice
6 meter E session, as Jeff, NJ2F, in SFL
placed 8th in SOLP, while Gary, NW5E,
in NFL managed to catch the 7th spot in
SOHP. KESFD single-handedly found
107 grid mults on 6 meters from SC in
his 7-band quest. Frank, W4FAL, with his

FT-847 and dreams of getting that tower
up, did manage to capture the two island
stations on 6 meters with just a dipole,
and added several grids on 2 and 432 with
low mounted verticals. Hal, NAGG/4, on
vacation in FL put up a 6 meter dipole
from scrap, 6 feet off the ground on the
condo railing and managed 55 contacts
in 34 grids. Just goes to show you that
you can do a lot with a little on VHF.
K@XXX in Arkansas scrambled to get his
6 and 2 meter antennas set up for the con-
test on a temporary fence-post. To his sur-
prise found out his daughter ran over the
coax with the lawnmower, then a fast
moving thunderstorm had the array at a
45° tilt. Despite all of this, he caught the
6 m E and filled his log.

Central

Jim, K8MR, scored 64 k for top hon-
ors in OH and 9th place nationwide in
SOLP and Ken, WI9GA, topped the pre-
vious WI record by scoring 129 k in 8th
place, SOHP. The K8CC team was in the
9th LM spot, riding the 6 m openings, but
was somewhat shorthanded for ops
the first day, limiting the time spent on
144, 222 and 432. Rovers seemed to be
very active and contact productive in this
part of the country with John, WOAMT/
R, in 7th place, Murray, VE3NPB/R,
in 8th, and the family team of Tim,
K@PG/R, 9th and Patricia, K9ILT/R,
10th, lauded by other base stations for
their ability to make “clean sweeps” with
contacts on all their rover bands.

Midwest

With the pack-rovers previously men-
tioned, WO6OAL was this region’s top
SOLP scorer with 54 k, in 10th place
overall nationally for this category.
K@GU was the top SOHP entry, in 6th
place overall. LaVonne, KCARAD, is a
relative newcomer to hamming, VHF and
contesting. She took over the family sta-
tion as the OM, NOTTW, was away, and
with a few antennas on the apartment
roof, an FT-100D transceiver and brick
amps had some great contest operating
enjoyment from IA. Stations operating in
AZ,TX, NM, CO and OK caught the best
of the 6 meter E; openings. K5TR with
205 k was 8th overall in LM, and top LM
in STX. Charles, W5PR, using only
6 meters, worked 687/178 for a 122 k
score and top SOHP in STX. The multi-
op team at W@OLSD gets the “high” (alti-
tude) award for their 3 band operation
at 9000 feet atop Mt Princeton, DM68 in
CO.

West Coast

The popular entry class seemed to be
Single Op Portable in CA, with Hon,



Northeast Region

(New England, Hudson and
Atlantic Divisions; Maritime
and Quebec Sections)

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 Sections)

WB1GQR 119,714 A W4SHG 87,768 A K2DRH 285,470 A WQ5W 71,068 A NU6S 37,184 A
(W1SJ, op) NJ2F 66,048 A KOMU 77,688 A W60AL 54,766 A VE7XF 37,149 A
AF1T 76,032 A W4BP 51,628 A KB8U 77,250 A NOLL 53,301 A WB6AAG 32,100 A
Al3Z 38,493 A
K1TEO 624,921 B NWS5E 135,790 B WB9Z 193,802 B KMOT 255,210 B AF60 95,976 B
K1RZ 321,525 B N4IS 123,546 B WO9GA 129,926 B KoGU 137,600 B K7RAT (N6TR, op) 71,040 B
K3DNE 175,536 B W5ZN 114,289 B K8MD 105,984 B W5PR 122,286 B AA7A 59,094 B
WB2AMU 3,071 Q N8XA 7,747 Q W8CM 1,320 Q N7IR 17,088 Q
K9FOH 300 Q KQ6EE 3,850 Q
K7EH 2,850 Q
W3S0O 310,464 L K8GP 740,037 L KINS 583,041 L K5TR 205,273 L AD61J 43,092 L
K3YTL 309,260 L W4y 277,911 L K8CC 187,616 L W5KFT 81,672 L W6DTA 22,642 L
W3DOG 295,868 L AA4ZZ 232,878 L N8ZM 32,100 L WOLSD 18,905 L K7MWD 16,362 L
W2sz 1,959,675 M W4NH 267,972 M WIRVG 58,575 M K5QE 117,192 M W6FM 226,080 M
W3CCX 991,935 M N4HB 105,099 M WQEEA 91,168 M K7CW 203,451 M
K3EAR 986,250 M AG4V 35,088 M KFoQ 51,972 M WA7JTM 34,524 M
K2QO0 43,127 R Waly 318,159 R VE3NPB 75,096 R N6NB 1,292,382 R N6TEB 195,132 R
WA2IID 36,801 R N5KDA (+K5MQ) 36,360 R KOPG 73,108 R N6VI 1,156,760 R N6DN 184,640 R
N1XKT 35,003 R N4OFA 34,768 R KIILT 72,520 R N6eMU 1,131,156 R K3UHF 57,772 R

KQG6EE, in LAX, Wayne, KHO6WZ, and
Val, KG6TI, in ORG in 2nd, 6th and 9th
places, respectively. Hon hiked up to Mt
Baden Powell (9399 feet) in 3 hours, the
second highest peak in Los Angeles area,
with a backpack full of radio gear. The
Sierra Nevada range seems to attract folks
to pack their gear and head for the hills.
W6FM multiop team posted a nice score
of 226 k from SB. The K7CW group in
EWA topped their last year’s scoring
record to set a new high-water mark of
203 k for that section. At 6300 feet in the
Cascades, they had a height advantage
and found openings on 6 m intermittently,
which complemented their microwave
QSOs to achieve their success. Mother
Nature got them again this year with
snow, sleet, rain and gusting winds. They
persevered, and survived, thanks to
KE7V’s warm RV. Notable rovers Dave,
N6TEB/R, operating with Glenn,
KE6HPZ, scored 5th nationally in this
category, and Paul, N6DN/R, captured the
6th spot, while being first and second re-
spectively in their region. Ron, AF60,
turned in an impressive 95 k effort from
ORG across bands ABCDYE, including
100 grids on 6 meters.

The “Bread and Butter” of the
Contest

Let’s focus for a while on those stations
and operators that supply the “bread and
butter” in this contest—those with more
limited stations, perhaps a newer multi-
band rig with VHF added bands, low
power and a small antenna. The airways
would be a lot quieter without their par-
ticipation, and although geography may
limit their capabilities, or other obligations
limit their operating time, they add the
excitement for all involved as they respond
to the endless CQing of the big guns, and

are sought after by those prowling the
bands when they send out a CQ of their
own. Chuck, KE40OAR, and his buddy
Mike operated for a few hours from
Chuck’s truck with an IC-706MK?2 and
some loops for bands ABD. As a casual
team with 18 QSOs and 11 band/grid mul-
tipliers for this contest, they managed to
work everyone they could hear, and are
already planning improved antenna
mounts and a potential rove for the
future. Dan, N8IE, was a June VHF newbie
and admits that he had fun dabbling on 6
and 2 meters, while George, W1EBI, with
just a few contacts on 6 meters sent this
newsflash, “HF contester enters first VHF
contest...and survives!” Ed, KORPT, made
his debut in VHF contesting, after several
years devoted to local communication and
repeater operation.

As indicated in many Web postings,
VHF contesting is more fun when there
are more participants. Perhaps it’s time
to reconsider my suggestion that a bonus
score be added for contacts with VHF
contest first-time ops, or that newcomers
take a “getting started” score multiplier?
There are plenty of opportunities to get
on the VHF bands to talk around town,
find an E_ opening, try a digital mode, or
operate a VHF contest this coming year.
There is a lot of new and used VHF equip-
ment available and information from the
VHF and microwave columns in QST and
QEX in addition to support from VHF
clubs. If you haven’t already, try it—you
may find yourself enjoying a new phase
of Amateur Radio.

You have about six months to plot your
strategy for the 2005 ARRL June VHF
QSO Party, which is scheduled for the
weekend of June 11-13. Set your expec-
tations high, and then reach them. You
will enjoy the fun!

You can reach the author at ricklds@
hotmail.com.

VHF/UHF CENTURY

CLUB AWARDS

Compiled by Eileen Sapko
Awards Manager

The ARRL VUCC numbered certificate is awarded to
amateurs who submit written confirmation for contacts with
the minimum number of Maidenhead grid locators (indi-
cated in italics) for each band listing. The numbers preced-
ing call signs are the assigned award numbers. The num-
bers following the call signs indicate claimed endorsement
levels. The totals shown are for credits given from August 7
to October 8, 2004.

The VUCC application form, field sheets and complete
list of VHF Awards Managers can be found on the VUCC
Web site at www.arrl.org/awards/vucc. An SASE to ARRL
is required if you cannot download these forms. If you have
questions relating to VUCC, send an e-mail to
vucc@arrl.org.

50 MHz 144 MHz
100 100

1395 N5OHL 636 K5GMX

1396 KG4JSZ 637 K1LPS

1397 WA5TKU N4MM 150

1398 K3EGE NOLR 325

1399 VE3XN WO09S 125

1400 WBSIAL

1401 NSTEY 222 MHz

1402 KaM1J 50

1403 WBOCIF NOLR 130

1404 N7YY

1405 W3TEF 432 MHz

1406 K9CS 50

1407 WB8RVK 309 Wo9s

1408 N2NB NOLR 130

V31MD 150

KoIP 450 1296

WAQGFQK 275 25

K1ACL 175 143 KosM

WATNYV 250

W1PX 250 5.7 ?HZ

SR E w

W3Sso 200 50 VE2PIJ

KD4MYE 300 51 VE2JWH

KE4HOA 300

N4MM 875 10 g”z

lefg’\)’(\éo §gg 153 K5RHR/5

N6IV 578 154 KA1ZD

K7NN 400

AA7A 700 24 GHz

K7SAM 150

WIKNT 675 27 K5RHR/5

K7AWB 225 .

WOoses 400 Satellite

wezQ 500
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2005 ARRL January VHF Sweepstakes Announcement

1900 UTC January 22-0400 UTC
January 24

How to participate: Any amateur station on
any band above 50 MHz may be worked. The
entry classes for Single Operator are high
power, low power or portable. A Limited
Multioperator station may either use four bands
or less. A Multioperator Unlimited uses more
than four bands. A Rover is a 1 or 2 person
station that operates from two or more grid
squares. Any station may be worked once per
band, regardless of the mode. You may rework
a rover station each time they move to a new
grid square. Use of a spotting network makes
your station a Multioperator entry. DX stations
may only work W/VE stations for credit.

What to say: All stations give their call
sign and 4 digit grid square locator (such as
WI1AW FEN31). Information on how to deter-
mine your grid square is found on page 86 of
the April 1994 QST or on-line at www.
arrl.org/locate/gridinfo.html.

Special interest: 1f the solar flux index is
high, be sure to check out activity on
50 MHz. Also, if you live in a coastal region,
watch for some coastal tropospheric propa-
gation. It won’t be as prevalent as in the sum-
mer months, but if it occurs, you can get some

great conditions for operating.

Quirks: Location and weather greatly im-
pact this event. The higher the concentration
of amateurs in a region the larger pool of
potential QSOs. A severe winter storm in an
area will keep Rovers at home and will re-
duce other activity. A Single Operator Por-
table station operates from a single location
away from home and must use a portable
power supply, portable station and a maxi-
mum of 10 W PEP output.

Rule changes this year: None.

Best reason to participate: This contest
is a good way to build up totals for the ARRL
VHF/UHF operating awards such as VUCC.
A band opening on 50 MHz could also
present the opportunities to find new states
for an ARRL Worked All States award or add
countries to a DXCC total.

Relative challenge: VHF/UHF/Micro-
wave operation presents unique challenges
that test the best equipped operators, but it is
also possible for someone to participate in
this event with modest stations. You will get
better results utilizing SSB or CW instead of
FM. The more bands you are able to utilize
the better your results.

Scoring: QSOs count one point each on
50 and 144 MHz, two points on 222 and 432

MHz, four points on 902 and 1296 MHz and
eight points each on 2.3 GHz and higher. On
each band, every time you work a different
grid square, you receive a multiplier. Your
multiplier total is the sum of grids you
worked per band. The final score is your QSO
point total x your multiplier total.

How to report your score: You must send
in your entry by February 22, 2005. E-mail
Cabrillo format log to JanuaryVHF @
arrl.org or send paper logs and complete
summary sheet to January VHF SS, ARRL,
225 Main St, Newington, CT 06111. Scores
may also be submitted using the new Web-
based applet at www.b4h.net/cabforms.

Complete rules: The complete rules may
be found at www.arrl.org/contests/forms
where 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 2 units of postage to
January VHF SS Rules, ARRL, 225 Main St,
Newington, CT 06111.

For more information: E-mail contests @
arrl.org or phone 860-594-0232.

2005 ARRL International DX Contest Announcement

CW—0000 UTC February 19-
2359 UTC February 20

Phone—0000 UTC March 5-
2359 UTC March 6

How to participate: W/VE amateurs work
as many amateurs in as many DXCC entities
as possible on 160, 80, 40, 20, 15 and 10
meters. Single Operators may participate as
all-band High power, Low power or QRP,
Single Band (with no power differentiation)
or Assisted (with no power differentiation).
Multioperator categories are Single, Two or
Unlimited transmitters (with no power differ-
entiation).

What to say: US and Canadian stations
send a signal report and their state or prov-
ince/territory. DX stations send a signal re-
port and a number indicating their transmitter
output power. If you use standard abbrevia-
tions and phonetics, you will find yourself
being asked for fewer repeats.

Special interest: Operators will travel to
many interesting DX locations—who
wouldn’t rather be on a warm Caribbean is-
land in mid-February instead of the frozen
tundra of the upper US Midwest? Many DX
newsletters and mailing lists publish an ex-
tensive list of DXpeditions to look for the
week before each mode of the contest. The
weekly DX bulletin from W1AW also has a
good list of reported stations. Be on the look-
out for some great opportunities.

Quirks: Remember that the ARRL
Multioperator Single Transmitter category
does not allow a second transmitter that only
works mults: it is a true Single Transmitter
category. Multi Singles and Multi-Two sta-
tions must remember the six-band change per
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DX 'Test Pins

Once again the ARRL is pleased to
offer participation pins for the 2005
International DX Contest. Just make
100 contacts and you are eligible. The
cost is $7 for US participants and $10
for non-US entries. If you use a paper
log, simply attach a note ordering a
pin along with the payment to your
entry summary sheet. If you submit
the entry electronically, simply send a
copy of the first page of your Cabrillo
log file (which shows your header
information) along with payment. We
can only guarantee orders post-
marked by April 5, 2005. Orders may
be sent to ARRL DX Contest Pins,
225 Main St, Newington, CT 06111.
You may also phone 860-594-0295
with a credit card to place your order.

hour rule for each transmitter.

Rule changes this year: None.

Best reason to participate: 1t is possible
to work enough countries to complete a DXCC
in a weekend. In fact, many stations may work
enough stations to work a DXCC on more than
one band. Activity is always high with lots of
stations to work. Any station that completes
a minimum of 100 QSOs during either week-
end is eligible to purchase an attractive 2004
DX Contest Pin commemorating their accom-
plishment.

Relative challenge: You don’t have to have
the fanciest equipment or the biggest station
to make plenty of contacts in this contest. The

exchange is simple, and there is always propa-
gation to somewhere. Heading toward the
bottom of the sunspot cycle will put more
emphasis on the lower bands, so good operat-
ing practices and courtesy are even more im-
portant as some bands become more crowded.

Scoring: Each completed non-duplicate
QSO counts three points. For W/VE stations,
each DXCC entity worked counts as a multi-
plier once per band. For DX participants, each
US state (except KH6 and KL7), the District
of Columbia and Canadian province or terri-
tory counts as a multiplier once per band. Your
final score is QSO points x total Multipliers
worked.

How to report your score: For CW, you
must send in your entry by March 21, 2005.
For Phone, you must submit your entry by
April 5, 2005. E-mail Cabrillo format log
for CW to dxcw@arrl.org and Phone to
dxphone@arrl.org. Send paper logs and
complete summary sheet to DX CW Contest
(or DX Phone Contest), ARRL, 225 Main St,
Newington, CT 06111.

Complete rules: The complete rules may
be found at www.arrl.org/contests/forms
where you will also find links to the General
Rules for all ARRL Contests, General Rules
for ARRL Contests on bands below 30 MHz
(HF) and other forms and operating aids, log
sheets for submitting your entry. If you don’t
have Web access, you can obtain the com-
plete rules and forms by sending a self-
addressed, stamped envelope with 2 units of
postage to ARRL International DX Contest
Rules, ARRL, 225 Main St, Newington, CT
06111.

For more information: E-mail contests @
arrl.org or phone 860-594-0295.



2005 ARRL Straight Key Night Announcement

Let’s journey back to years gone by when
an aspiring young amateur was being coaxed
by his Elmer to “go ahead, put your hand on
the key and try sending a few letters.” As the
youngster gathered his courage, he gets the
feel of the key. “You don’t literally have to
‘pound’ brass to send code,” the Elmer ad-
monishes after the death grip the kid has on
the keyer nearly forces it through the desk-
top. “Relax; take it easy. You know the letters
in your mind. Now let your fist transfer the
characters to the key.”

With a little practice the kid is finally ready
to try a QSO on the air, under the watchful
tutelage of the faithful Elmer. With a “cheat
sheet” in hand—the text of what the young
operator will send carefully written out—the
painfully slow first letters—“C” “Q” are trans-
mitted. The sidetone of the radio mesmerizes
the new operator as he realizes “Wow... I just
sent my first CQ....” And the kid was
hooked....

‘We tap the code out in our licensing classes
as we learn “dits and dahs.” While sitting in
traffic, we translate the words on billboards
or the letters on license plates into Morse. The
short and long sounds become easy to distin-
guish at slower speeds, with some practice.
As we gain some confidence in our skill to
copy, we speed up. And the music of the key
becomes our anthem. We tune across the bot-

tom 50 kHz or so of any of our HF bands.
Like the rhythmic cadence of drums in the
distance, the almost ominous sound of a weak
CW signal beckons those who love “the code.”

In this era of digital communication, key-
boarding, FM and electronic keys, once a year
many excellent operators bring the past to the
present and participate in the annual ARRL
Straight Key Night. The object of this friendly
event is to enjoy some good, old-fashioned
QSO fun, using straight keys. The emphasis
is on ragchewing rather than fast contest-type
exchanges. SKN 2005 begins at 7 PM EST
December 31 and runs for 24 hours through
7 PM EST January 1 (0000-2400 UTC Janu-
ary 1, 2005).

In many circles SKN has been expanded
to encompass vintage radio equipment as
well. Reminiscing about their early days in
our hobby, many operators use SKN as the
“excuse” to refurbish their old Viking,
Heathkit or Scout. You will hear as many
vintage radios on the air during SKN as you
will variety of keys. And you will hear sig-
nals generated using old-fashioned bugs, a
variation of the straight key. SKN is the time
Amateur Radio recalls the past, transporting
it to the present.

When participating in SKN 2005, instead
of sending RST before sending the signal re-
port send the letters SKN, to indicate your

participation, and to clue in passersby who
may be listening that SKN is going strong.
After SKN, send the Contest Branch a list of
stations worked, plus your vote for the best
fist you heard (it doesn’t have to be one you
worked). Also, include your vote for the most
interesting QSO you had or monitored.

Don’t forget to post your comments and
interesting photographs from your SKN ad-
venture to the ARRL Contest On-line Soap-
box at www.arrl.org/contests/soapbox.
Entries should be e-mailed to the Contest
Branch at StraightKey@arrl.org or may be
sent via postal mail to SKN, ARRL, 225 Main
St, Newington, CT 06111. The Soapbox be-
comes an on-line album of stories and photo-
graphs to share with others.

Entries for SKN 2005 must be received by
January 31, 2005. Votes for “Best Fist” and
“Most Interesting QSO” will be tabulated and
included in the April 2005 issue of QST. If
you have questions about SKN, please visit
the Contest Branch Web Page at www.
arrl.org/contests or contact contests@
arrl.org.

Last year we had 227 entries submitted for
SKN—the most ever for Straight Key Night.
Why not dust off the key, clean the contacts
and light up the ether with the beautiful
melody of hand-created CW? Sweeter music
is hard to find.

2005 ARRL RTTY Roundup Announcement

1800 UTC January 8-2400 UTC
January 9

How to participate: Amateurs worldwide
complete QSOs with each other on 80, 40, 20,
15 and 10 meter bands using Baudot RTTY,
PSK31, Packet (attended operation only) and
other digital modes. You may enter as either
High or Low power in either a Single Opera-
tor or Multioperator Single transmitter cat-
egory. Use of spotting assistance makes your
entry Multioperator. You may work a station
once per band (regardless of mode).

What to transmit: US and Canadian stations
send a signal report and their State or Province.
Other stations send a signal report and a con-
secutive serial number (starting with 001).

Special interest: The ARRL RTTY
Roundup is one of the premier worldwide
digital contests. The highest score in each
category in each ARRL Division or DXCC
entity is eligible for a beautiful plaque. There
are plenty of opportunities to sponsor plaques
for the Roundup. Contact Kathy Allison,
KA1RWY, at kallison@arrl.org or phone
860-594-0295.

Quirks: You may operate a total of 24
hours of the contest period. Your six hours of
off-time must be taken in no more than two
blocks (if you operate the full 24 hour period).
Be sure to look for activity in the Novice/
Technician sub-band of 28.1 to 28.3 MHz,
with PSK31 activity at 28.120 MHz. Remem-
ber that total power output in the Novice sub-

band may not exceed 200 W for US stations.
On 40 meters, don’t forget to look for Euro-
pean activity between 7.030 and 7.040 MHz.

Rule changes this year: None for 2005.

Best reason to participate: The RTTY
Roundup brings out the premier digital op-
erators across the US and around the world.
Itis a great way to either get started on a digi-
tal WAS or DXCC award, or to add to your
existing totals. It is also a great chance to try
out some of the newer digital modes, such as
PSK31 or MFSK or some of the modes you
may not have tried, such as Hellschrieber.

Relative challenge: Today’s advances in
computer interfaces, sound cards and software
make it relatively easy for anyone with basic
digital operation experience and skills to
excel. The bands are almost always packed
with stations to work during the Roundup.

Scoring: Count each completed non-
duplicate QSO one point. Each US state (ex-
cept KH6 and KL7), the District of Columbia,
Canadian province or territory and each
DXCC entity (other than W and VE) count as
a multiplier. Multipliers count only once (not
once per band). Your final score is QSO points
% total Multipliers worked.

How to report your score: You must send
in your entry by February 8, 2005. E-mail
Cabrillo format log to RTTYRU@arrl.org or
send paper logs and complete summary sheet
to RTTY Roundup, ARRL, 225 Main St,
Newington, CT 06111. Submissions may also
be made using the Web-based applet at

www.b4h.net/cabforms.

Complete rules: The complete rules may
be found at www.arrl.org/contests/forms
where you will also find links to the General
Rules for all ARRL Contests, General Rules
for ARRL Contests on bands below 30 MHz
(HF) 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 2 units of postage to
ARRL RTTY Roundup Rules, ARRL, 225
Main St, Newington, CT 06111.

For more information: E-mail contests @
arrl.org or phone 860-594-0295.

STRAYS

QST congratulates...

¢ ARRL HQ staff member Robert Lincoln,
who will soon celebrate his 90th birthday. Bob
has run the ARRL HQ in-house print shop for
25 years—after retiring in 1979 at normal re-
tirement age from a Hartford-area print shop.

O ARRL member Andrew M. Headrick,
KG4WJU, of Maryville, Tennessee, who re-
cently received his Eagle Scout rank. Andrew
holds a General class license and has demon-
strated Amateur Radio to many youngsters.
—Lee Wilkinson, WA4QXC
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ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373
SBDU} 854-6046

anet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

2416 W. Victory BI., 91506
(818) 842-1786

(80D) 854-6046

Eric, KABIHT, Mgr.

Victory Blvd. at Buena Vista

1 mi. west |-5
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
510) 534-5757

B800) 854-6046
Mark, WITYN, Mgr.
1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(B58) 560-4900

(800) 854-6046

Tom. KMBK, Mor.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

408) 736-9496

800) 854-6046
Rick N6DQ, 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, Mar.
RT.13 1/4 mi., So. [-295
newcastle@hamradio.com

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

(503) 598-0555

(800) 854-6046
Leon, W7AD, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portiand@hamradio.com

DENVER, CO

8400 E. lliff Ave. #9, 80231
(303) 745-7373

(B00) 444-9476

Joe, KDBGA, Mgr.

John, NSEHP, Mgr.
denver@hamradio.com

PHOENIX, AZ

1939 W. Dunlap Ave., 85021
(602) 242-3515

(B0D) 444-9476

Gary, N7GJ, Mgr.

1 mi. east of I-17
phoenix@hamradio.com

ATLANTA, GA

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

(80D) 444-7927

Mark, KJ4V0, Mar.
Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr, 22191
703) 643-1063
iBEID) 444-4799

teve, N4SR, Mgr.
Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(B00) 444-0047
Chuck, N1UC, Mgr.
sales@hamradio.com
Exit1, -93;

28 mi. No. of Boston
salem@hamradio.com

Special Holiday Discounts Off Our Already Low Prices!

* Yaesu Coupons Expire 12-31-04

CALL FOR YAESU
SUPER WINTER SPECIALS!

A8 Ve
FT-857D
Ultra compact HF, VHF, UHF

« 100w HF/6M, 50w 2M, 20w UHF
+ DSP included + 32 color display
+ 200 mems * Detachable front panel (vSK-857 required)

Call for Low Intro Price!

FT-817ND urvHeuHE TCVR

«5W @13.8V ext DC + USB, LSB, CW, AM, FM

« Packet (1200/9600 Baud FM) 200 mems

+ built in CTCSS/DCS  TX 160-10M, 6M, 2M, 440
+Compact 53" x1.5" x 6.5", 2.6 Ibs

« FINB-85 NiMH battery + NC-728B included

Call Now For Low Pricing!

FT-897D vHe/UHF/HF Transceiver FT-GOR

= HF/6M/2M/70CM « DSP Built-in
« HF 100W (20W battery)
« Optional P.S. + Tuner * TCXO Built-in

Call Now For Our Low Pricing!

‘caacan® 3 s

FT-7800R 2m/440 Mobile

» 50w 2m, 40w on 440mHz

« Weather Alert

+ 1000+ Mems

+ WIRES Capability

+ Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

* 2m/440 HT
+ 5W Wide-band receive
+ CTCSS/DCS Built-in
« Emergency Auto 1D

Low Price!

@

VX-7R/VX-7R Black
50/2M/220/440 HT s
« Wideband RX - 900 Memories
* 5W TX (300mw 220Mhz)

« Li-lon Battery

 Fully Submersible to 3 ft. ¥
 Built-in CTCSS/DCS ‘1

. i N (=)
Internet WIRES compatible 1“,&.?} 2

Now available in Black! :
NEW Low Price! FT-2800M 2m mobile

FT-1000MP MKV b transceiver

+ Enhanced Digital Signal Processing * ot including G0M band
+ Dual RX

* Collins SSB filter built-in

« 200W, External power supply

FT1000MP MKV
field unit 100w

NEW Low Price! w/built-in power . 2[5\1:' -NRuggedlillBuili S
supply in stock _ | * Alpha Numeric Memory System
VEY vx 5RNX 5Rs » Direct Keypad Frequency Entry
50/2M/440HT * Bullet-proof Front End

+ Wideband RX * 6M-2M-440TX Call Now For Low Intro Pricing!
« 5W output = Li-lon Battery
« 220 mems, opt. barometer unit
« Alpha Numeric Display
+ CTCSS/DCS built-in

NEW Low Price!

| 710
FT-8800R 2m/440 Mobile a0

« V+UN+V/U+U operation

«V+U full duplex « Cross Band repeater function
« 50W 2M 35W UHF

= 1000+ Memory channels

* WIRES ready

Call Now For Low Pricing!

VX-150 i

2M Handheld

= Direct Keypad Entry
* Sw output

*+ 209 memories

* Ultra Rugged

Call Now For Special Pricing!

HRO
Qn\\“ ot 4

FT-8900R quadband Transceiver

« 10M/6M/2M/70CM « Wires capable
+ 800+ memories * Built-in CTCSS/DCS
» Remotable w/optional YSK-8300

Gall Now For Special Pricing

' ;UAS81T 10 COAST
FREE SHIPPING

JPS - Maost ltem:

UVET
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KANTRONICS

KAM ‘98

= Single port VHF or HF

« RTTY, CW, Packet, GTOR, AMTOR. WEFAX
*GPS, NMEA-0183 compatible

*6-16 VDG, DB-9 connector port

Call Now For Your Low Price!

KAM XL

= DSP modem offers great performance

on Packet 300/1200,G-tor.Pactor, Amtor,PSK-31
< RTTY, Navtex, ASCII, Wefax, CW,

GPS NMEA-0183 and more!

Call Now For Special Pricing!

KPC-3 Plus/KPC-9612 Plus

High-performance, low power TNC.
Great for packet, and APRS compatible.

Call For Special Low Price!

Detailed illuminated map shows time, time zone,
sun position and day of the week at a glance for
any place in the world.Continuously moving —
areas of day and night change as you watch.
«Mounts easily on wall. Size: 34 1/2"x 22 1/2".

Reg $1595. SALE $1099.95

IG-R8500 wide Band Receiver

+100 kHz - 2.0 GHz*

+ Commercial Grade = All Mode
«IF Shift = Noaise Blanker
« Audio Peak Filter (APF)

« Selectable AGC Time Constant
« Digital Direct Synthesis (DDS)
= 1000 Alphanumeric Memories
= PC Contrallable w/Optional Equipment

1G-R75 wide Band Receiver

* 100 kHz - 60 MHz*

« Commercial Grade = All Mode

« Synchronous AM Detection (S-AM)
« Optional DSP w/Auto Notch Filter

« Triple Conversion

« Twin Passband Tuning (PBT)

« 1000 Alphanumeric Memories
«Up to Two Optional Filters

« PG Controllable w/Opt. Equipment

IC-R3 wide Band Receiver

*500 kHz - 2.45 GHz*

=450 Alphanumeric Memaries

« CTCSS wiTone Scan

4 Level Attenuator

= Telescoping Antenna
w/BNC Connector

< Lithium lon Battery

+2" Golor TFT Display

= Audio/Video Output

« Four Way Action Joystick

* PC Programmable w/Optional
Cable & Software

*816-801.995 MHz blocked;

unblocked versions available

to FCC approved users

FM video range for Ihe IC-R3

is 900-1300 MHz & 2250-2450 MHz

For ICOM
Receiver
Specials

Special Holiday Discounts Off Our Already Low Prices!

ot
Shown with
Optional
Rotar Base

All US Towers shipped by truck;
freight charges additional

MA-550

55' Tubular Tower

Handles 10 sq.ft.
at 50mph

Plgases neighbors
with tubular
streamlined look

SALE $1719.95

55' Freestanding
Crank-Up

Handles 18 sq. 1t.

@ 50 mph

No guying required
Extra-strength canst.
Can add raising and
motor drive acces.

Towers Rated

to EIA Specifications
Other Madels

at Great Prices!

SALE $1929.95
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| ANAHEIM, CA

(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(B00) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
2416 W. Victary BI.; 91506
818) 842-1786

800) 854-6046
Eric, KAGIHT, Mor.
Victory Bivd. at Buena Vista
1 mi. west [-5
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
1510) 534-5757

800) 854-6046
Mark, WITYN, Mar.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
858) 560-4900

{GUI]) 854-6046

Tom, KM6K, Mar.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

408) 736-9496

800) 854-6046

Rick N6DQ, 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, Mar.

RT.13 1/4 mi., So. |-295
newcastle@hamradio.com

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

503) 598-0555

800) 854-6046
Leon, W7AD, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
303) 745-7373

iSU ) 444-9476

Joe, KDBGA, Mgr.

John, N5EHP, Mar.
denver@hamradio.com

PHOENIX, AZ

1939 W. Dunlap Ave., 85021
602) 242-3515

800) 444-9476
Gary, N7GJ, Mar.

1 mi. east of I-17
phoenix@hamradio.com

ATLANTA, GA

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

(800) 444-7927

Mark, KJ4v0, Mgr.
Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr. 22191
703) 643-1063

‘BDD) 444-4799

Steve, N4SR, Mar.

Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047
Chuck, N1UC, Mar.
sales@hamradio.com
Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com




ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

2416 W. Victory BI., 91506
(818) 842-1786

(800) 854-6046

Eric, KABIHT, Mgr.

Victory Bivd. at Buena Vista

1 mi. west |-5
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(800) 854-6046

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGD, CA

5375 Kearny Villa Rd., 92123

(858) 560-4900

(800) 854-6046

Tom, KMBK, Mor.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

408) 736-9496

800) 854-6046
Rick, N6DQ, 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. [-295
delaware@hamradio.com

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

(503) 598-0555

(800) B54-6046
Leon, W7AD, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
porlland@hamradio.com

DENVER, C
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
SBﬂ[I} 444-9476

oe, KDAGA, Mgr.
John NSEHP, Mgr.
denver@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 85021
(602) 242-3515
&BI]U} 444-9476

ary, N7GJ, Mar.
1 mi. east of I-17
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
770) 263-0700

800) 444-7927

Mark, KJ4V0, Mar.
Doraville, 1 mi. no. of |-285
atfanta@hamradio.com

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

703) 643-1063

800) 444-4799

Steve, N4SR, Mar.

Exit 161, [-95, So. to US 1
virginia@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
603) 898-3750

800) 444-0047
Chuck, N1UC, Mgr.
Exit 1, 1-93;
28 mi. No. of Boston
salem@hamradio.com

Special Holiday Discounts Off Our Already Low Prices!

Winning Performance

®150 kHz—1.3 GHz"

e AM, FM, WFM <

® CTCSS/DTCS Decode

® Weather alert

» Dynamic Memory Scan (DMS)

® Praprogrammed TV & lcom's
shortwave "Hot 100" channels

= Weather resistant

® |ncludes 2 AA Ni-Cds

IC-PCR1000 wide Band Receiver

* 1250 alphanumeric memorigs=  pemATE!

Winning Performance

©150 kHz—3.3 GHz"

® AM, FM, WFM, USB, LSB, CW

* 1250 alphanumeric memories

® CTCSS/DTCS Decode

® Dual watch

® Audio recorder

© Dynamic Memory Scan (DMS)

® Preprogrammed TV & lcom's
shortwave "Hot 100" channels

o Weather alert

Advanced Performance
500 kHz—1.3 GHz™

© AM, FM, WFM, USB, LSB, CW- $W
* 1000 alphanumeric memories - REBATE!
* Attenuator ed
® Alphanumeric backlit display

e SC (Voice Scan Control)

e 7 different scan modes

® Beginner mode

e Band scope

e |ncludes Ni-Cds & charger

-

Turn Your Computer into a Wide Band Receiver
® 100 kHz—1.3 GHz"

o AM, FM, WFM, USB, LSB, CW
 Unlimited memory channels

* Real-time band scope

o |F shift .

* Noise blanker N

» Digital AFC \
* \/nice scan control

» Altenuator

 Tunable bandpass filters
Bonito software (included) adds:

 Computer controlled DSP e Digital decoding package ® Audio record, & more!

'706MKIG not included

AT-180 Automatic Antenna Tuner

computer not included

AH-4 Automatic Antenna Tuner

1C-PW1 1kw Linear Amplifier

= Remote control head
*100% duty cycle

+ Auto antenna tuner
Can be used with ANY brand of HF, 6M, or HF/6M
transceiver. 10M restorable with FCC license.

SP-23 External Speaker

Equipped with four selectable
audio filters. Headphone jack.

SM-20 Desktop Mic

HF/6M fully automatic tuner with 70 channel
preset memories and “automatic tuner on”
function when connected to the IC-706MKIIG.

Great for base as well as mobile installations!
Tune your vertical, beam or coax fed antenna
from 160 Meters to 6 Meters*. A compact
matching package for the IC-706MKIIG.

“Except 60M Band. **Cellular blocked, unblocked OK ta FCC approved users. +Limited time only. Check with HRO for details or restrictions on any offars or promotions.
Sicom mail-in rebate. Please allow 6 to 8 weeks for rebate delivery. This is a limited time offer. **For sheck & vibration, © 2004 lcom America Inc December 04, The

Icom lago is a registered trademark of lcom Inc.

CALL TOLL FREE

Phone Store Hours:
930 AM—  10:00 AM—5:30 PM
5:30 PM Closad Sun.
Toll fres, incl. Hawall, Alaska, Canada; call routed to
ieargst store; all HRO B00-lines can assist you, if
thie first ling you call is buisy, you may eall anoiher,

800-444-9476

HId-AlIanﬁn g
Northeast......B00-644-4476
New England..B00-444-0047

Provides great audio to
the transceiver. With low
frequency cut capability.

O

Specially designed to tune a long wire antenna for
portable or mobile operation. Match a 7m + (23'+)
long wire all HF bands 3.5 MHz and higher.

This tuner loves the great outdoors! Whether under
your vehicle, or in a tree connected to a long wire,
it's the perfect match for your IC-706MKIIG. It's
compact, with watertight construction.

Look for the
HRO Home Page
on the
World Wide Web

http://www.hamradio.com
.9

B800-854-6046

800-444-7927
BOD-444-4799




Special Holiday Discounts Off Our Already Low Prices! e

933 N. Euclid St., 92801

(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
2416 W. Vlctary BI., 91506
(818) 842-178

(800) 354-5846

Eric, KAGIHT, Mar.

Victory Blvd. at Buena Vista
1 mi. west I-5
burbank@hamradio.com

DAKLAND, CA
2210 Lh:lngsmn St., 94606
(510) 534-5757

(800) 854-6046

Mark, WI7YN, Mgr.

|-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900

(800) 854-6046

Tom, KMBK, Mar.

Hwy. 163 & Claremont Mesa
sandiago@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

408) 736-9496

800) 854-6046

Rick, N6DQ, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

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

(B00) 644-4476

Rick, K3TL, Mgr.

RT.13 1/4 mi., So. I-295
delaware@hamradio.com

IC-7800 ai Mode Transceiver IC-746PRD Al Mode 160M-2M

~}:roven Feriurmancs * 160-6M @ 200W < 160-2M" @ 100W
* 160-10M /S“Q’ZM”UCM = Four 32 bit IF-DSPs+ 24 bit AD/DA converters « 32 bit IF-DSP+ 24 bit AD/DA converter
:ﬁlég&d?@v;/govs oM @ 50W « Two completely independent receivers « Selectable IF filter shapes for SSB & CW

d * +40dBm 3rd order intercept point =102 alphanumeric memories

440 MHz @ 20W .
= CTCSS encode/decode w/tone scan b

* Auto repeater » 107 alphanumeric memories

“:-V8 2M Transceiver

« 5.5W output
+ 107 alphanumeric memories

» Customizable keys PORTLAND, OR
T * Auto repeater ;_ggg W AT HY
+ 32 bit IF DSP : E%'E?Eﬁ%”s“:cﬁiﬁﬁl’é‘?ﬂﬁﬁ iy e (S0 GRS 0355
- LLve.ay] 9 «CTCSS encode/decade w/tone scan (B00) 854-6046
nhanced 5 inch color = Multiple DSP controlled «Drap-in‘rickle charger included Leon, W7AD, Mgr.
= < TFT w/spectrum scope  AGC loops P g Tigard-99W exit
* 160-10M* @ 100W » One Touch Band Switching  « Selectable IF filter « Advanced CW functions from Hwy. 5 & 217
* 12V Operation « Direct frequency input shapes for SSB & CW  +101 alphanumeric memories portland@hamradio.com
« Simple to Use = VOX Built-in & DENVER, C
*CW Ke er Built-in -~ = 101 memories
J ' IC-TO0A Tiiple Band Transceiver ; y 8400 E. [liff Ave, #9, 80231
: P 303) 745-7373
« 6M/2M/70CM @ 5W TPy IN gm 444-9476
5 N IC-T7H Dual Band Transceiver  * Wide band RX 495kHz - 999.999MHz"* IC- 21 DOH 25N 2m Mobile Transceiver o5, .%DGA, Mar.

= 500 alphanumeric memories
= Dynamic memory scan

John N5EHP, Mgr.

« Cool dual display L) Backlrt remote contral mic denver@hamradio.com

rml‘- .
\"““ EMNTOCI +50 watts « Mil spec 810, C/D/E*!

b * gﬂwfgi:;ﬂ;v channels « Backlit keypad & display « CTCSS encode/decode * Auto repeater PHOENIX, AZ
' « CTCSS/DTCS encode/decode w/tone ( o NS w/tone scan 113 alphanumeric memories! 1939 W. Dunlap Ave., 85021
CTCSS encode/decode w/tone scan Weather Alert | 602) 242-3515
* Auto repeater EBUI%) 44n4—9475

« Easy operation!

=
oM
= mEsNE! * Mil spec 810, G/D/E"! Gary, N7GJ, Mgr.

1 mi. east of I-17

<~ oo phoenix@hamradio.com
- e Y
Dyl ATLANTA,
| 4 Pl . 70 266 rc'vawy gt
0-703/‘7 03 Plus Hr aRrP Transceiver EUU) 444-7927

« HF or HF/6M versions  « Internal antenna tuner Mark, KJ4v0, Mgr.

* 2M/70CM « GTCSS/DTCS encode/decode o 1gw.01W @ 135V = Detachable control panel Doraville, 1 mi. no. of |-285
IC- VBUDD 2M Mobil Transceiver = W/UUNU witone scan SSB, CW, RTTY. FM  * DSP w/ auto notch ?iltar stlanta@hamradio.com
* Wide band RX inc. < Independent controls for AW-0.1W @ 13.5V AM & noise reduction -
= 75 watts * Weather alert air & weather bands  each band ng%ﬂmffﬁ CV)A
* |COM DMS scanning * Weather channel scan * Dynamic Memory ~ « DTMF Encode 14803 Build Agmericé or.
= CTCSS/DCS encode/ * 200 alphanumeric memories  Scan (DMS) * 212 memory channels 22191 ’
decode w/tone scan = Backlit remote control mic  « Remote Mounting Kit Included & (703) 643-1063
) (800) 444-4799
“Except 60M Band. **Cellular blocked, unblocked OK to FCC approved users. +Limited time only. Check with HRO for details or restrictions on any offers or promotions. Steve, N4SR, MGF
©icom mail-in rebate, Plaase allow 6 to 8 weeks for rebate delivary. This Is & limited time offer. *'For shock & vibration. © 2004 lcom America Inc December 04, The Exit 1.61 : [-Qé, So. to US 1

Ieom logo is a registered trademark of lcom Inc.
gosamoste a virginia@hamradie.com

SALEM, NH

(Near Boston)
224 N. Broadway, 03079

CALL TOLL FREE evrernr..BOD-B54-5046 .- Look for the

Phone Hours:  Store Hours: 00-444-9476 HRO Home Page

603) 898-3750
930AM~ 10:00 AM -5:30 PM Southeast......800-444-7927 on the (gg&] 444-0047
5:30 PM Closed Sun. Mid-Atlantic...800-444-4799 . huck, N1UC, Mor.
Tall free, il Hawal, Alaska, Ganada; cell roited 10 Northeast.......B00-644-4476 World Wide Web Exit1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

e s ey vty New England...800-444-0047 http://www.hamradio.com
ARRRRRRE—




ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
714) 533-7373

3800) 854-6046
anet, KL7MF, Mar.
anaheim@hamradio.com

BURBANK, GA

2416 W. Victory BI., 91506
3818) 842-1786

800) 854-6046

Eric, KAGIHT, Mgr.
Victory Blvd. at Buena Vista
1 mi. west I-5
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
510) 534-5757

800) 854-6046

Mark, WITYN, Magr.

|-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny VillaRd., 92123
858) 560-4900
800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

408) 736-9496

800) 854-6046

Rick N6DQ, Mar.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 18720
302) 322-7092

800) 644-4476

Rick, K3TL, Mgr.

RT.13 1/4 mi., So. |-295
newcastle@hamradio.com

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

503) 598-0555

800) 854-6046
Leon, W7AD, Mgr.
Tigard-99W exil
from Hwy. 5 & 217
portland@hamradio com

DENVER, CO
8400 E. [1iff Ave. #9, 80231
303) 745-7373
800) 444-9476
Joe, KDGOGA, Mgr.

John, NSEHP, Mar.
denver@hamradio.com

PHOENIX, AZ

1939 W. Dunlap Ave., 85021
602) 242-3515

800) 444-9476

Gary, N7GJ, Mar.

1 mi. east of I-17
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
770) 263-0700

800) 444-7927

Mark, KJ4V0, Mar.
Doraville, 1 mi. no. of |-285
allanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr. 22191
703) 643-1063

800) 444-4799

Steve, N4SR, Mar.

Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

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

Off Our Already Low Prices!

* Kenwood Coupons Expire 11-30-04

CALL FOR KENWOOD
COOL WINTER SPECIALS!

TNG Features

TH-D7A(G) 2m440

« 2\/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!

TM-V7A 2m/440mnz

+ 50W/35W « 280 Mems = Visual Scan

+ Alphanumeric « Enc/Dec & Duplexer Buill-in
= Computer Programmable « 9600 Baud Ready
« Cool-blue Reversible LCD « Backlit Mic

Call Now For Low Price! ;

TM-D700DA 2m/440 Dualband

« 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 Packet Cluster

» Tone Scan « GPSA/C-H1/PC Ports

v 55, TH-F6A
2M/220/440

U
““«W -
1‘5-:?“.‘
Dual Chanel Receive «

.1-1300 mHz (cell blocked) Rx »
P FM, AM, SSB «
5w 2M/220/440 TX, FM »
435 Memories »
Li-lon Battery »

CGall For Low Price!

T5-2000_HrvHF/UHF ToVR

« 100W HF, 6M, 2M « 50W 70CM
« 10W 1.2 GHz w/optional UT-20 module
« |F Stage DSP « Built-in TNC, DX packet cluster
* Backlit Front Key Panel

Call Now For Special Price!

+ 430SAT 100w HF & BM w/AT "m,
«480HX 200w HF & 100w 6M (no Tuner 0
TH-G71A 2m440 e «DSP built in ( ) ’_“@E;g-“’
\ + Remotable w/front panel/speaker B =

» 2m/440 Dual Band HT
« 200 Mems

* PC Programmable

* 6w 2m, 5.5w UHF @13.8 VDC

« Alphanumeric Display ’
«CTCSS Built It '55.
» Backlit Keypad

ano0d
Call For Low Price! ’-'i,‘

Call Now For Your Low Price!

TM-271A 2wt Mobile

« 60 Watt, 200 Mems, CTCSS/DCS
« Mil-Std specs, Hi-Quality Audio

Call Now For Special Low Price!

@

CTCSS/DCS/750 Burst built in«
Weather Alert »

Call For Special Low Price!

TS-570DG/TS-5708G psp Enhanced

= 100w HF (100w on 6M TS-570SG only) .

= QSK, CW Auto Tune » Autotuner incl 6

*DSP » Large LCD Display » Elect. Keyer ““;
* RCP2 Radio Control Program Compatible u%/g‘nm’

Call Now For Your Low Price!

TM-742AD 2m/440Mhz

« Optional 3rd band available  Back-lit mic
«Up to 303 memories 101 per band
*PL Encode Builtin « Detachable front panel

Call Now For Your Low Price!

2M Handheld

2m 5W e
VOX»

|_'f“| AST TO COAST
FREE SHIPPING

Over ‘”‘




LOW

PRICES!

Pre-owned high quality tried
and tested electronic test
equipment at great prices!

This month's special offers™

HP 8657A Signal Generator .. $1,800
HP 8657B Signal Generator .. $2,700
HP 8903B Audio Analyzer $1,800
IFR 1600 Com Analyzer $3,600
IFR 1900 Com Analyzer $3,600

CONTACT US NOW for any of the
products listed or any others you
may be searching for...

(866)520-020

Microlease has been a market leader in
electronic test equipment rental since 1979, so
you can be sure of dealing with a trusted and
reliable source.

TOLL
FREE

*Subject to availability

/III Microlease

Lowering the cost of Test Equipment

Microlease Inc.
235 James Jackson Avenue
Cary, North Carolina 27513

EVERY ISSUE OF

on microfiche!

The entire run of WSl from
December, 1915 thru last year is
available. Over 1,700 fiche!

You can have access to the
treasures of [@Silk- without several
hundred pounds of bulky back
issues. Qur 24x fiche offer actual
full page images. The complete and
oriqinal issues are filmed, front cover
to back. Nothing omitted. Not a
computer approximation.

We offer a battery operated hand
held viewer for $150, and a desk
modelfor$297. Libraries have these
readers.

The collection of microfiche, is
available as an entire set, (no partial
sets) for $399, plus $15 shipping
}US . Annual updates are available
or $10 each plus $3 shipping. Your
satisfaction is guaranteed!

&2 SUKKMASTER

> ‘6196 Jefferson Highway ™
Mineral, Virginia 23117 USA

x|

@ 540:894-5777+800:282-5628
Fax540:894-9141
www.buck.com

Liquid Electrical Tape

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

WEAK SIGNAL

RECEPTION PROBLEMS?

Put our 20 years experience building
low-noise GaAsFET preamplifiers to
work on your weak signal problems!

In bands from 100 kHz - 1 GHz
Small size, low power consumption
Completely shielded

Special frequencies available

Low cost s+n/n improvement

We also supply: rf switched and mast mount
preamplifiers, splitters (power dividers), attenuators,
terminations, power supplies, dc injectors (bias T),
transmit/receiver sequencers and cable assemblies.

P.O. Box 1242

Burlington CT 06013
(860)485-0310 FAX: (860)485-0311
E-mail: advancedreceiver@snet.net

www.advancedreceiver.com

Teri Software

www.antennamodel.com
sales@antennamodel.com

ANTENNA MODEL™

3D Patterns - Yagi Optimization
Match Wizard - Clamp Wizard

Coil Wizard - Graphs
No Segment Limit
Only $85US

A
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Superior Ham/Marine/CB Antennas & Accessories AVAVAY

MFV-BMHisFrn MFV-8BMHerny

VU-1501 vHFuHF
VU-1504 vHFuHF
VH-3200 maring vHF

' CB-1176 c8 mACNET MOUNT
T
T

oy
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DU-500

VILLINDOOQR  B0W DUMMY LOAD
DUPLEXER

LP-230 M.iacks

o CX-201 LP-350 unruacks
SWR-6 Z-WAY COAXIAL COAXIAL LIGHTNING

VIU SWR POWER METER ANTENNA SWITCH SURGF PROTECTOR
, AIRLINK TELECOM CORP.

4651 N. Detroit Ave., Toledo,
Ohio 43612 2645
E(216)588-1400 B (216)588-1404
<Iairlinkcorp@sbeglobal. net

DL-60 Elwwwairlinktelecomeorp.com
A

"y« Please call your dealer for detalls,

111
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QST on
CD-ROM!

SHOP DIRECT or call for a dealer near you.

Now. You're Talking!
AL vou NEZD FOR YOUF! FIRST

Now You re Talkmg! 5th sdltlon Arnateur
Radio’s most popular FIRST license manual,
Order No: B810 ..uiuveiivivmmesmemenisisions $19:95 -
ARRL's Tech Q&A, 3rd edition, Review from the entire Technician
question pool. Brief explanations follow each question. Quick & Easy!
Order No. 8829 ,............ e o Pocoron $12.95
ARRL Technician Class Video Course. 4th edition, Ace your first
license exam —the fast, easy, fun way! Complete course includes
2 DVDs or 4 videotapes, coursebook, and practice exam software
(CD-ROM, requires Microsoft Windows).

DVD Course, Order No. 9116 ... $149 plus $12 s&h
VHS Course, Order No. 8837 .......ccccoooeveerivnrinne $149 plus $12 s&h

On-Line Course!

The ARRL Technician Class Ceurse for Ham Radio Licensing.
Complete 100% of your training online. Experienced instructors pro-
vide online support. New classes opening each month. Pre-register
anytime. www.arrl.org/cce/Tech

Ham University—Technician Edition. Getready for your first license
with this test-yourself quiz system.
CD-ROM for Win95-XP. Order No. 8956 ......... $24.95

Ham Radio for Dummies. Order No. 9392.....c..cooivivciiiiianns $21.99

ARRL General Class Llcense.Mar;ual\

§th edition. e

Order No. 9205 .......... o T T P T YT TV e T 16.
ARRL's General @ & A. Make upgrading to General class Quick &
Easy! Review from the entire question pool. Brief explanations follow
each question. 2nd edition.
OrderNotI2TB s rvani s

Your Introduction to Morse Code. Pass the 5 WPM

code test. Set includes two cassette tapes or two

audio CDs with nearly 2-1/2 hours of practice.
cassettes #8322 ........ccoereviiiennnn, $14,95
audio CDs #8314 .....iccciiviveiiiniee, $14.95

Ham University—Complete Edition. Learn Morse code with this
feature packed easy-to-use software. Includes a written exam quiz
generator with all three question pools. CD-ROM for Win95-XP.
Order No. 8735 ....cccvviiniiens $39.95

B e e e e PO T T

o0 $12.95

Extra Class (upgrade from General)
Exam: « 50-question Extra test (Element 4)
ARRL Extra Class License Manual—8th edition

Extra Class

] (=il o [ e e e IR e e e e $24.95
ARRLs Extra Q & A.
Ordeni O 8888 it s smesansrsircossiaivioss §17.95

Operating and Reference

ARRL Repeater Directory ®— 2004/2005 edition. The authoritative
source of VHF/UHF repeater listings. Order No. 9191

TravelPlus for Repeaters™— 2004-2005 edition. Includes the entire
ARRL Repeater DataBase. Map your travel route and tune in! CD-ROM,
version 8.0..0rdar NOO2BB i vesiareess s iy saieusiiosmand 39.95

APRS— Moving Hams on Radio and the Internet. A guide to the
Automatic Position Reporting System: station setup, operating, tech-
nical support, APRS software commands and more.

QOrdetr NOIOMTBYE s mmissom pd et et s
The Radio Amateur’s World Atlas. Full-color maps showing coun-
try boundaries, CQ zones, and more. Order No, 5226 $12.95

ARRL Map of North America. 27 x 39 inches. Includes grids!

0] 1o 1= 1o TE 212 f e T 515
ARRL Map of the World (Azimuthal). 27 x 39 inches.

Order NO. 7717 oottt $15
ARRL Map of the World (Robinson). 26 x 34.5 inches.

Order No. 8804 v sunnnansninnimim o mumumumyie $15

The ARRL Operating Manual. The most complete book about Ama-
teur Radio operating. Information on hundreds of activities and modes.

8th edition. Order No. 9132 ......ccoooiieiiecieice e .. $25
The ARRL DXCC List (May 2003 ed.) Order No. 8942 ............. $4
The ARRL FCC Rule Book—13th Edition. Order No. 2000 .... $12.95
ARES Field Resources Manual. Order No. 5439 ................... $10

The ARRL Emergency Coordinator’s Manual. Order No. FSD9 .. $5
Stealth Amateur Radio. Crder No. 7571 $14.95

DXing on the Edge—The Thrill of 160 Meters. Operating tips and
fascinating history. Book with audio CD! Order No. 6354 ... $29.95

The ARRL RFI Book. Order No. 6834
RF Exposure and You. Order No. 6621
Hints & Kinks. 16th Edition. Order No. 8926 ...........cccoovvee
Ham Radio FAQ. Order No. 8268 ...........ccooeiiiiiiiiiiicciee
YASME —The Danny Weil and Colvin Radio Expeditions.
Order No, 8934 $24.95
Your Mobile Companion. Order No. 5129 ........cccocviviiviiininn,
ARRL’s Vintage Radio. QST articles about the lure of vintage Ama-
teur Radio gear: equipment, restoration, classic ads and more.
Order No, 9183 $19.95

CD-ROM Collections

QST View CD-ROM includes back issues of QSTin convenient, space-
saving CD-ROM format. Bonus CD-ROM! Enhanced viewer—
AView—included with any QSTView purchase (offer available for

orders placed through ARRL, only). ..o $39.95 per set.
Years 1995-99 Order No. 8497 1965-69 Order No. 6451
1990-94 Order No. 5749 1960-64 Order No. 6443

. 1985-89 Order No. 5757 1950-59 Order No. 6435
1980-84 Order No. 5765 1940-49 Order No. 6648

$39.95 1975-79 Order No. 5773 1930-39 Order No. 6710
per set!  4970.74 Order No. 5781 1915-29 Order No. 7008

QST View Collection. SAVE $80.40 when you order all 12 CD-ROM
sets! Order No. QSTV S4Z0+48" ..........ccooeviinnn. Only 5399

ARRL Periodicals CD-ROM is a compilation of all QST, QEX and
NCJissues an ong ChD. v a i $19.95 per set.
2003 Edition, Order No. 9124 1998 Edition, Order No. 7377
2002 Edition, Order No. 8802 1997 Edition, Order No. 6729
2001 Edition, Order No. 8632 1996 Edition, Order No. 6109
2000 Edition, Order No, 8209 1995 Edition, Order No, 5579
1999 Edition, Order No. 7881



[ NEW HANDBOOK

QEX Collection CD-ROM. For Communications Experimenters!
Includes all issues from ARRL's technical journal, QEX. from its
beginning in 1981 through 1998. Order No. 7660 ... $39.95

NCJ Collection CD-ROM. Contesters! Enjoy all the back issues of
ARRLs popular contestlng |oumal NCJ from 1973 through 1998,
Order No. 7733.... v ..$39.95

Communications Quarterly CD-ROM, Access advanced technical
topics in articles which cover transmitter, receiver and transceiver
projects, theory, antennas, troubleshooting and more. Includes all
issues published from 1990-1999. Order No. 8780 ...........c.e.. $39.95

Ham Radio CD-ROM. Quick access to back issues of ham radio maga-
zine, published from March 1968 to June 1990. ....... $59.95 per set.
Years 1968-1976 Order No. 8381  SAVE $30 when you order
1977-1983 Order No. 8403 all 3 sets (1968-1990)
1984-1990 Order No. 8411 Order No, HRCD $149.85
HamCall™ CD-ROM. Thousands of worldwide call sign hstmgs
Requires Microsoft Windows or MS-DOS. Updated regularly
Order No, 8991 .. .. $49.95
Radio Amateur Callhook CD ROM Theusands of wor[dwmde call
sign listings. Requires Microsoft Windows or MS-DOS. Updated
bi-annually. Order No. 9487 ........ccriimmmiremininieriee:. $49.95

Antennas and Transmission Lines

The ARRL Antenna Book—20th Edition
Current antenna theory and a wealth of practical,
how-to construction projects. Fully-searchable
CD-ROM included (for Windows and Macintosh).
Softcover, Order No. 9043 ............cceeeeiener. $39.95

International Antenna Collection. Fixed and
mobile antenna designs from 136 kMz to 1.3 GHz.
Volume 1, Order No. 8156 .........covvivenn, $19.95
Volume 2, Order No. 9465 ...................... $21.95

Antenna Zoning for the Radio Amateur.

D I T I BT o s v s i e B o s B e s s $49.95
ON4UN’s Low-Band DXing. Order No. 7040 .......c.occoviiviiiiniinn $28
ARRL's Yagi Antenna Classics. Yagis, Quads, Loops and other Beam
AN NAS  OrASTIN O B B o ieksseversresrassvesstos syt s sty diNzeps ks $17.95

Simple and Fun Antennas for Hams. Order No. 8624 ........ $22.95
ARRL's Wire Antenna Classics. Order No. 7075 ........ccccvevnee. $14
More Wire Antenna Classics—Volume 2. More dipoles, more loops,
more collinears, and more wire beams and verticals!

Order NO. 7709 ...t eesnse e e e anseas e ennesrs $14
Vertical Antenna Classics. Order No. 5218 .. A
ARRLs VHF/UHF Antenna Classics. Buuld your own portable

mobile and fixed antenna designs, Order No. 9078 ........ocovev v $14.95
ARRL Antenna Compendium series — Practical antenna designs,

and other articles covering a wide range of antenna-related topics.

Volume 7, Order No, 8608 $24.95  Volume 3. Order No. 4017 $14
Volume 6. Order No. 7431 $22.95  Volume 2. Order No. 2545 $14
Volume 5. Order No. 5625 $20 Volume 1. Order No. 0194 $10

Practical Circuits and Design

The ARRL Handbook—2005

The most complete update in 10 years! Thorough

coverage of theory, references and practical

projects. Now included! This edition is bundled with

The ARRL Handbook CD—the fully searchable

and complete book on CD-ROM (including many

> color images). Available Now!
Hardcover, Includes book and CD-ROM

(version 9.0), Order No, 9299 ..., $54.95
Softcover. Includes book and CD-ROM (version 9.0),
Order No. 9280 ..o $39.95

Experimental Methods in RF Design. Design, build and measure
equipment at both the circuit and the system level. Explore wide
dynamic range, low distortion radio equipment, the use of direct
conversion and phasing methods, and digital signal processing.
CD-ROM included. Order No. 8799 ...........cociivviniveiiiinins $49.95

Digital and Image Communications
ARRL's HF Digital Handbook. 3rd Edition. Use your computer to talk

to the world! Order No. 9159 ... $19.95
VolIP: Internet Linking for Radio Amateurs.
OrdEr N O ORBA . o.wovmissmuiss s s S S §17.95

Space and VHF/UHF/Microwave Communications

The Radio Amateur’'s Satellite Handbook.

OrdBrNGBEBE oo s tus toss o i v T3 0T e o e $24.95
Tune in the Universe! Amateur Radio and the Search for Extrater-
restrial Intelligence (SETI). Interactive book on CD-ROM.

Ordet No:BBAS i avs s wnsimiamiimiis $24.95
The ARRL Satellite Anthology — 5th Edition. Includes specific sat-
ellite operating details. Order No. 7369 ..o $15
Weather Satellite Handbook. Order No. 4483 ... $20
The ARRL UHF/Microwave Experimenter’s Manual

Ordef Ne:B126: wnnnnimimuin i anananenamsiimimim $20

If you'd like a complete publications listing
or would like to place an order, please contact us:

1.To order or obtain the address of an ARRL Dealer near you,
call toll-free (US): 1-888-277-5289 (non-US call 860-594-0355)

8 AM-8 PM Eastern time, Monday-Friday.
2. Fax 1-860-594-0303 24 hours a day, 7 days a week.
3. By mail to: ARRL, 225 Main St, Newington CT 06111-1494
4. Visit our World Wide Web site: http://www.arrl.org/shop

Digital Signal Processing Technology—Essentials of the Commu ni-
cations Revolution. Order No. 8195 .......cocoveiieiiiiieiiie e $44.95

L/C/F and Single-Layer Coil Winding Calculator. A slide rule for
the experimenter working with filters, oscillators, impedance matching
circuits or antenna ceils and traps. Order No. 9123 ........... $12.95
Introduction to Radio Frequency Design.

L o [ e Lo e e Ve e e e $39.95
ARRL's RF Amplifier Classics. Find practical designs and construc-
tion details for classic tube and solid-state amplifiers at power levels
from 5W to 1.5 kW. Order No. 9310 .coveeeieiicnicee e $19.95
W1FB's QRP Notebook Order No. 3657 ......cooiimvimvircnniinnnas $10
ARRL's Low Power Communication. 2nd edition. Build, experiment,
operate and enjoy ham radio on a shoestring budget.

OrdErNOL TS v sl rs s v s s s v vi $19.95

The ARRL Image Communications Handbook. See and talk with
other hams! CD-ROM included with software utilities.
OB NGO BETE v sivniva s ovvsiiss as suss s sasaiamsis s kvt oo $25.95

The ARRL UHF/Microwave Projects CD. CD-ROM includes Volumes
1 and 2 of The ARRL UHF/Microwave Projects Manuals.
Order NO. 8853 ...cuiemsssmsnssrmssssssnssssessiapassmmsmsssssassssosssnssansons $24.95

International Microwave Handbook. Reference information and
designs for the microwave experimenter. Order No. 8739 ..... $39.95

Shipping and Handling Information

In the US, add the following amounts to your order to cover shipping and handling
(S/H). Add an additional $5.00 to the US rate for shipment outside the US, US orders
will be handled via ground delivery service. International Air and other specialty
torwarding methods are available. Please call or write for information. Sales Tax is
required for shipments to CT 6% (including S/H),VA 5% (excluding S/H), CA (add
applicable tax, excluding S/H). Canadian Provinces NS, NB and NF add 15% HST, all
other Provinces add 7% GST (excluding shipping/handling).

Amount of Order Add Amount of Order Add A
$10.00 or less $6.00 40.01 - 50.00 10.00
10.01 - 20.00 7.00 50.01 - 75.00 11.00 n%n
20.01 - 30.00 8.00 Over $75.00 12.00
30.01 - 40.00 9.00 CD-ROM only 6.00 S

We accept the following major credit cards: American Express, MasterCard, Visa
and Discover. Prices and product availability are subject to change without notice.

QST 12/2004



Even the best
transceiver
and the best
antenna
probably
don’t match.

sn""""l. The SGC Smartuner™ is the Essential link between
your HF transceiver and antenna. They operate independently to
provide the best match between the feed line and the antenna,
totally eliminating SWR problems. They are fully automated,
intelligent enough to select the match

you need in seconds and remember it

so they can recall it in milliseconds.

960 Smartuners

There is a Smartuner to fit your
needs. Choose from 5 models
ranging from 1.5 to 500 watts
and 1 to 60 Mhz. Buy one for
your car, your home, or your
portable station — or better yet,
buy one for each. Smartuners
set the standard. They are the
original and still the best.

Once you've learned how
the Smartuner works,
you won't want anything else!

Visit
www.sgcworld.com
for more information
on the entire line
of Smartuner antenna
couplers.

S
phone us at

800.259.7331

SGC, Inc. 13737 SE 26th St,
Bellevue, WA 98006
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S6-231 Cotipler,

Cat. # 54-17

T

86-289 Covyation

Cat. # 54-22

Crreant Choicel
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Vour, HF Solution

Receive Online
Training for
Amateur Radio
Emergency
Communications

ARRL Amateur Radio
Emergency Communications
Courses—Registration Dates:
Level | Level Il  Level llI
Dec 6-12 Dec 13-19 Dec 20-26
Jan 3-9 Jan 10-16 Jan 17-23

Feb 7-13  Feb 14-20 Feb 21-27

The time for training is
before a disaster...not
during one. Complete
100% of your ARRL-
certification training via the
Internet. In just 8 weeks,
you’ll develop the skills you
need to contribute to the
lifeblood of ham radio.

“Seniors 55 years and older are
strongly encouraged to participate.”

To learn more, visit the
ARRL Certification and
Continuing Education
web page:
www.arrl.org/cce
For more information, contact
Emergency Communications
Course Manager
Dan Miller, K3UFG,
dmiller@arrl.org
860-594-0340.

Grant-sponsored by:

NATIONAL &
COMMUNITY
SERVICEDEEE




1.38'd,12.3 0z

On Every Gift List!!

| ] IC-V8 Quality, simplicity, anywhere. (left) The poly-
: . corbonate and die-cost aluminum 144MHz, FM, 5.5W V8 offers 100
memories ond standard (TCSS/DTCS and DTME 2.13"w x 5.19%h x

$114.99*

‘08080 0re

IM/440MHz,

50/35W 27204
offers simultaneous
rx capability, inde-
pendent band con-
trols, and DMS with

I1C-V8000 75W of “buse” power. Ao
offers 25/10/5W. With dlear, operator-facing speaker,
the 2M features CTCSS/DTCS, DTMF encode and 207
mem. 5.9'w x 1.97°h x 5.9'd, 2.22 |bs $165.99*

lit mic. 5.5"w x 1.56"h x 7.09'd, 2 Ibs, 10 0z

4 IC-T7H Powerful output, ample receive audio.
| (mid-left) A 6W amp circuit provides superior transmit on VHF/UHF
when 13.5 V DC is supplied. In addifion, 500mW of AF is output.
Separate CTCSS tone encoder and enc/decoder standard. This 2M/440
MHz meets MIL SPEC. 2.25"w x 4.34"h x 1.06"d, 10 0z. $169.99*

‘ d IC-T2H SPORT More than enough power. (mid-right)
The 6W T2H Sport meets MIL SPEC for shack and vibration and is more than enough for long distance communications. The 2M handheld boasts
tone squelch, cusiomizable keys, DTMF encode, 40 memories, 10 weather channels and cloning. 2.3"w x 5.5 x 1.3'd, 14.8 0z. $95.99
IC-W32A User-friendly, independent band controls. (right) The 5W, 2M/440 W32A meets novice or experienced
demands: simple use, advanced features. Simultaneous receive, 200 mem. 2.25"w x 5410 x 1317, 11 oo $239.99*

IC-2720H Twice the versatility, twice the fun' The

212 mem. Also has CTCSS/DTCS, .wide rx, auto repeat, remote mic and remote
control head (mnt. opt.). 5.5"w x 1.56"h x 7.38"d, 3 Ibs...........

IC-2100H-25N Durable 2M rig with superior RX IMD, perfor-
mance. The 2100H25N offers SOW on transmit, extending its range. It also features CTCSS
tone enc/decode, tone scan and 100 alphanumeric memories. Remate controlled using back-

O
ICOM

IC-T90A Compact, full
featured. 50/144/440MHz
T90A offers wideband rx with SW.
Features 555 memories with DMS
scanning. Also provides DTCS/
(TCSS, DTMF encode, PC program-
mability and weather resistance.
253w x 344 x 1.16'd, 8.47 0z...... $239.99*

IC-208H High power, wideband. This
2M/70cm mobile provides 55/50W, plus reduced
power for local. The 208H covers 118-173, 230-549
and 810-999MHz (cell blocked) rx as siandard. With
improved DMS, detachable front, and 500 memories.

$349.99% (o 156X 731'0, 265 bs.... $279.99*

$149.99*

IC-706MKIIG Base features, mobile
size. The 160-10M + 6M, 2M, 70cm Mark Il G is
constructed for stable, quality output with low IMD
and spurious emissions. Tone squelch, DSP auto
repeater and 107 memories. 6.56"w x 2.28'h x
7.88°d, 5lbs, 6 0z....crvcccene. FREE RMK706 CALL
IC-718 Origin of HF. With the performance
of the HF all-band 718, such as wide dynamic range,
high S/N ratio, and full duty operation, making dis-
fant contacts is easy. 9.44"w x 3.75'h x 9.41"d, 8
1bs, 607 oo FREE UT106 $534.99*
1C-703 For QRP enthusiasts. The 160-
10M 703 is capable of 5/10W and focuses on QRP.
A portable HF unit featuring relay-type antenna
tuner, low current consumption, DSP, memory keyer
and 105 memories. 6.56"w x 2.28"h x 4.88"d, 4.4 1bs .oooororoe (loseout $429.99
IC-703PLUS The 703, plus 6M $549.99
“Price after rebate (USA only), rebates expire 12/31/04.  Freebies offered until 12/31/04.
Prices subject 1o change without notice.  © w/Instant Coupon, coupons expire 12/31/04.

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
1-800-558-0411

AMATEUR ELECTRONIC SUPPLY

I1C-2200H 65W and new digital features. With o familiar 2100H infer-
face, the 2M 2200 adds optional digital capability providing modulated and demodulated
dlear voice and data. Also offers 207 memaories with DMS, standard CT(SS/DTCS en/decade,
weather channel/alert, and FM narrow. 5.5"w x 1.56"h x 5.75"d, 2.75 Ibs ...

1-800-558-0411

IC-910H 100/75W stable output. 24/
440MHz base provides 9600bps, satellite support.
$209.99* 9.5 x .69 x 9.4'd, 9.9 lbs......... $1269.99

IC-746PR0O 32-bit DSP takes
you higher. 100W, 102 memories, and
multi-function LCD command the HF/50/144
MHz 746PRO. 24-hit AD/DA converter and dig-
ital noise reduction. 11.3"w x 4.7'h x 12.5d,
19 lbs, 13 oz.. FREEPS-125© $1299.99
IC-756PROII Digital leap. All-mode,
HF, 50MHz PROII offers 32-bit floating DSP, 24-
bit AD/DA converter, seleciable IF shape, and
adjustable noise blanker. 13.38"w x 4.38"h x
11.2d, 21 bs, 1 0z FREE PS-125 © (loseout $2199.99
1C-756PROIIN Same os the PROII with improved 3rd order intercept, better roofing filter,
improved DSP for tx audio, less distortion on receive, mini scope and more.......... $2999.99
I1C-7800 The big honcho! The hotfesi
rig with the most bells and whisiles. The 200W,
HF/50MHz 7800 s a fusion of 40 years of ana-
log design expertise with digital fechnology.

Built-in supply and auto antenna tuner, four : = S
32-bit floating DSPs, TWO identical receivers! 16. b"w X 5 0hx17.1"d, 55 Ibs $10599 929

621 Commonwealth Ave. 28940 Euclid Ave. 4640 South Polaris Ave.
Orlando, FL 32803 (leveland, OH 44092 Los Vegas, NV 89103
407-894-3238 440-585-7388 702-647-3114
1-800-327-1917 1-800-321-3594 1-800-634-6227
www.aesham.com



High Power

TE Amps
144mhz 400
SYSTEMS 220mit 225watts

A440mhz 185watts

L

Model 1412G Model 1452G Model 1410RA

Model 1412R
MOBILE/BASE AMPLIFIERS HI-POWER AMPLIFIERS FIEPEATER AMPLIFIERS
Pin Pout Ic Gain/NF (+138v) $ Pin Pout Ic Gain/NF (+1381) § Pin Pout Ic Gain/NF (+13.8V) 3
Modal (W) (W) (A) (dBXdB) Type  Price Model (W) (W) (A) (dBXdB) Type  Price  Model (W) (W) (A) (dBXdB) Type  Price
0503G 1-5 10-50 6 1507 LPA 208 0548G  .1-2 170 30 1507 HPA 436 0508R i 170 28 - CDlc 533
0508G 1 170 28 1507 Standard 367 0550G 5-10 375 59 1507 HPA 524  0510R 10 170 25 +  CDlec 485
€0510G 10 170 25 1507 Standard 319 #0552G 20-25 375 54 1507 HPA 486  0550RA 26 375 59 -  CD/in 759
144 MHz | 0552RA 2025 375 54 /- CDAn 719
1403G 1-5 10-50 6 15/0.7 LPA 163 1448G 25-5160-200 28 15/07 HPA 471
1405G 1-2 100 14 15/07 Standard 295 1450G 5-10 350+ 56 150.7 HPA 572 1408AN 25 100 12 -  CDlec 416
1408G 25 100 12 15/07 Standard 261 #1452G 1025 2350+ 52 1507 HPA 525  1410RA 4-10 200 27 - CD/Aan 579
1409G 2 150 25 1507 Standard 318 1453G 2560 280 43 1507 HPA 468  1412R 2550 200 22 4  CDlec 455
1410G  5-10 180200 28 15/0.7 Standard 328 1454 6080 350 40 -  HPA 472 {4BORA 10-25 350 52 -  CD/in 772
€1412G  25-45 160-200 22 15/07 Standard 286 PEIIILER
22506 510 225 40 14/08 HPA 579 2210R 510 130 20 -  CDlc 503
2203G 1-5 835 5 14/08 LPA 168 #2252G 1025 225 36 14/08 HPA 537 2212R 2545 130 16 <  CDlcc 474
22056 12 70 12 14/08 Standard 309 2254 75 225 32 - HPA 404  2050RA 26 225 40 - CD/n 829
22106 5-10 130 20 14/08 Standard 346 2252RA 10-25 225 36 -  CD/n 787
$2212G 2545 130 16 14/08 Standard 316 4448G  1-5 75-100 25 12/12 HPA 429
4450G 510 185 35 12/12 HPA 585  4410R 10 100 19 -+~ CDkc 529
4405G 15 1550 9 12/12 LPA 309 & 4452G 25 185 30 12/1.2 HPA 547  4412R 1530 100 19 4  CDlc 521
4410G 10 100 19 12/12 Standard 367 4454 60-80 185 28 /-  HPA 508  4450RA 26 185 35 -~  CD/n 836
#4412G 1530 100 19 1212 Standard 355 HPA=High-power amplifier 3x10x11"9lbs UHForN  4452RA 25 185 30 -  CD/n 798
4414 3545 100 14 -  Standard 316  #=Most popular models -AMATEUR CD/ce=Cont-duty,convection-cooled  -R =12x19x4"
- . -COMMERCIAL CD/in=Cont-duty,fan-cooled(dual fans) -RA =5x19x15"
Description Size = Wt Connectors Send for Tug REPEATER AMPLIFIERS-continuous-duty! See
LPA=Low-power amp Ix6xs 4lbs  UHF atalog: INDUSTRIAL extensive listing in catalog or call factory for details.
Standard=Mobile/Base  3x6x11" 6lbs UHForN -DEFENSE g °g L4 203

TE SYSTEMS P.0. Box 25845 - Los Angeles, CA 90025 -TEL (310) 478-0591 - (310) 473-4038

Available from ARRL

Build Your Own Low-Power Transmitters

Projects for AM, SSB, TV, FM Stereo and
NBFM VHF-UHF.

ww. 1 ENNADYNE...

camera A/V cable, TV set, mic, antenna and 13.8Vdc @5A power supply - that’s it!

No other black boxes or computers are necessary. Downconverts 420-450 MHz to ch | Lg,atler;eotgly

3/4. Any Tech class can get on ATV. Show the shack, family, projects, home video | $44.95

tapes, lelevise radio club meetings, do public service events - ARES, RACES, cic.

WORLDWIDE LEADER IN rohippt 310 US (Groundye15,00. mormadonsl
LOG-PERIODIC COMMUNICATIONS ANTENNAS Order to‘l’:;‘f’;ﬁa};?z?;gfs% (Us)
5-Band HF from $489 ALUMINUM WITH A PhD tel: 860-504-0355 fax: 860-594-0303 email: pubsales@arrl.org
616-868-9907 tennadyne@tennadyne.com  Free Shipping to 48 || | ARRE Thenational association for AMATEUR RADIO

' FREE PLUGS ]

AMATEUR TELEVISION FREE PLUGS
Web site: http://www.hamtv.com | CONNECTOR INSTALLATION |
See all the Fun Get the PLUG-IN & I INCLUDED I
ATV applications AT/l  Onlyssas | [T |
on our web site g vonr g s s | $58.95 -
Transmit live full motion Front panelsaedt | | Callus MODEL 4|
color & sound just like et reerces | | o sheclte TR 2000 |
broadcast TV to Hams! sl g 4340, 42735 (58)or | | about your A

426.25 MHz. radio.

DX is over 100 miles line of sight using 14 dBd gain beams at both ends. Headset I
Tt’s easy to get on with this 20 Watt Transceiver. Just plug in your camcorder or I gigfégm | I
|
|
.

Hams, call or email for our 10 page ATV catalogue or down load from our web site. We have it all for the | CALL NOWTOLL-FREE
420 MHz to 10.4 gHz ham bands: ATV transmitters - AM and FM, downconverters starting at $59, receivers, | 1 '800'634'0094

cameras, modules, antennas, etc., for base, repeaters, portable, R/C, rockets, balloons and more. 30-DAY MONEY-BACK GUARANTEE I
" WarreN GREGOIRE & AssociaTes LLC

CALL (626) 447-4565 m-Th 8AM - 5:30 PMPST.  Email: TomBORG@hamtv.com 229 EL PuesLo Puace, CLavion, CA 94517, USA |

Voice 925-673-9393 « FAX 925-673-0538 |

WEBSITE WWW.WARRENGREGQIRE.COM

P.C. ELECTRONICS  sworss 2B Web: wwwhamtvcom ()
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The Gifts SANTA Gives

TH-K2AT A trivmph of advanced engineering.
(mid-left) This 2M SW HT is equipped with internal VOX, weather
alert/RX, auto simplex checker, auto repeater offset and multiple
scans. The K2AT also offers built-in CTCSS, DCS and 1750Hz tone burst.
The K2AT meets MIL-STD-810 for resistance to rain, vibration, shock,
humidity. 2.44"w x 4.38"h x 1.13'd, 12.5 0z .......... © $144.99
TH-G71A The brighter side of handy communi-
cations. (right) This FM, 144/440MHz boasts illuminated keypad
and L(D, high-performance antenna, and ergonomic design. The SW =

671A also offers convenience with menu mode, PC compatible and 200 memories. 2.31"w x 4.44'h x 1.44"d, 116 0z......© $224.99
TH-F6A Head-scratching, unique features. (lefi) The FM 144/220/440MHz F6A offers dual-channel RX capability, 16-key
pad, multi-scroll key, 5W, and 435 memories. Other aftractive features include built-in ferrite bar antenna for AM, backlit LCD, lithium-ion
battery, and o MIL-STD design. 2.3'w x 3.44"h x 1.18'd, 8.8 0z © $324.99
TH-D7A(G) Explore APRS opportunities with an HT built for the future. (mid-right) This SW FM dualband
(2M, 440MHz) is equipped with a TNC and provides a range of data communications options. Alang with simple packet, use the D7A(G) with
APRS and GPS to send positioning data to a friend, who can pinpoint the location. 4.75h x 2.25'w x 1.5°d, 12 0z ..o © $354.99

TM-27 1A All-terrain performance. On or off road, the 144MHz, 60W ok
271A delivers powerful mobile performance and other features such as multiple scan
functions, 200 memaories, NOAA weather, and CTCSS/DCS. This MIL-STD transceiver also
provides high quality audio, illuminated keys and large L(D............... © $179.99

TM-G707A The essence of ease. From the extro-large panel to
Kenwood's Easy Operation mode, the G707A is extraordinarily user-friendly. In addition
to its regular profile, it can store four others for instant recall. This 50W/35W, FM dual-
band (144/440MHz) offers 180 multi-function memories with name function fo iden-
tify each. 5.5'w x 1.56°h x 74470, 2.65 55 ..ovcomvceersnmrcnrsssessssrenens $269.99

TM-V7A Cool Blue: The look of mobile communication. The
V7A 144/440MHz FM transceiver marks a departure in ergonomic design with s easy-
to-operate control panel and reversible LCD. The “S-in-1" programmable memory,
50/35W, DTSS and pager functions, and dual receive on one band make it a pace-set-
ter, 5.5"w x 1.56"h x 7.44°0, 2,65 IbSc.ovvveeeeeeeeeerren © (loseout $349.99

TM-461A Fully equiped, supremely user-friendly 440MHz
mobile. The 35/10/5W 4614 offers a builtn (TCSS encoder, tone scan and wireless
cloning function. For quick nceess, essential data can be stored in 61 “memory name func-
tion” memory channels. Other features include DTSS selective calling, multi-scan capabil-

»

KENWOOD

TM-D700A Harnessing APRS®, GPS
and SSTV. FM 144/440MHz mobile featuring built-
in TNC, including simple packet. The brightest spot of
the 50,/35W D700A is its ability 1o enable APRS® with-
out a PC. Also has 200 memories and buili-in (TCSS/
DCS. 5.5'w x 1.58"h x 7.68d, 3 Ibs...© $514.99

15-480SAT New compact all-mode. This
100W HF/50MHz can operate on DC 13.8V and offers
two power ferminals. The 4805AT also features AF DSP
RX dynamic range, separate L(D control panel with
speaker, 100 memories and antenna tuner. Can be con-
trolled from a PC, PSK31 compatible .© $939.99
TS-480HX 200W, without tuner . © $1039.99

ity, and a case built to MIL-STD. 5.5'w x 1.5 x 6.3'd, 2.2 bs......Closeoul $439.99

15-8705 DSP at the IF stage. The all-mode, HF 8705 incorporates DSP with a
full range of features including 100 memories, built-in keyer, interactive menu function,
4-slage attenuator, noise blanker, automatic antenna tuner and 100W power. 13w x
475 x 13.13"d, 25.35 Ibs (loseout $1999.99
15-2000 Distinctive design, packed for performance. The all-
mode, HE, 2M, 6M, 70cm 2000's advanced digital technology converts analog into digital.
The 2000 also features dual channel receive, IF-DSP combined with AF-DSP. built-in TCXO
and auto antenna tuner, IF auto notch, buili-in 1200/9600bps TNC, 300 memory channels
and DX cluster fune. 10.6"W x 3.8"h % 12,50 ..ooccccsversnnmrsrsrsssrssons © $1599.99 |
T5-2000X Some as the 2000 with the oddition of 1.26Hz............. © $2199.99
T5-B2000 2000 with PC software. 10.63'w x 3.75'h x 12.5.......© $1399.99

15-570D(G) Affordable DSP. High-end
technology doesn't mean high-end budget. With 16-bit
DSP, untouchable filtering, tuner and central frequency
control, the 570D(G) provides powerful 160-10M use.
1063w x 3.75'h x 11", 15 bs........© $909.99
15-5708(G) Above, plus 6M.....© $1049.99

Prices subject to change without notice.
© w/Instant Coupon, coupons expire 11/30/04

5710 W. Good Hope Rd. 621 Commonwealth Ave. 28940 Euclid Ave. 4640 South Polaris Ave.
Milwaukee, W1 53223 Orlando, FL 32803 Cleveland, OH 44092 Lus Vegus, NV 89103
414-358-0333 407-894-3238 440-585-7388 702-647-3114
1-800-558-0411 1-800-327-1917 1-800-321-3594 1-800-634-6227

1-800-558-0411 www.aesham.com
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DX

Accommodates 60-120 Radials (20 bolt se!s

Radial Kit
Kit includes four radials q;'
cut to length for each b
of 10, 15, and 20 meters.

1/4" Ring lugs are included. Just strip the wire ends,
crimp, and solder. Attach to a radial plate to maximize
the performance of your HF vertical antenna

DXE-RADW-1K Radial Wire Set for 10, 15,
and 20m... .$11.25
DXE-RADW-40MK  Radial Wire Set for 40m... ...59.35

DXE-RADW-B0MK Radial Wire Set for 80m... $18.25

Verticals on Sale!

Best Antenna @USTAED
Value Anywhere!

Easiest Assembly and Tuning of any Multi-band Vertical
08.75

48TV (10, 15, 20, 40M).corvorvsomsrnomiisnrc $1
58TV (10, 15,20, 40 & 75-80M) .......
68TV (10, 15,20, 30, 40 & 75-80m)...

See site for details!

Antenna Support Rope =111 E
DX Engineering now carries 2o os
UV resistant dacron-polyester
rope from Synthetic Textiles Inc.
STI DBR-94-100

3/32-inch diameter rope,

100-foot roll, rated for 260 Ib load......................
STI-DBR-187-100

3/16-inch diameter rope, 100-foot roll, rated for 770 Ib

.$7.95

Your source for complete antennas load .. ...$14.50
and professional grade antenna parts!
gl Clam| Torque That One
4..,  Stainless p e, i
- Size Clamp Will Hold
Stainless Radial Plate Qi'b = ;—-‘ Saddle Clamps -inch 21P3 b
with Coax Attachment &, &7 Auailable in nine sizes A
b ; t & ranging fram 1/2 inch | 2.9-inch 245 f-lb
Fits most verticals, even homebrew. ™ & Patent ging 2iinch 286 #-Ib
DXE-RADP-1P  Radial Plate, .125° Pending 10 3 inch. Complete ‘
thick 304 stainless steel,‘..H..,‘..,u.‘$49.95 dimensions available on our website.
DXE-RADP-THWK (20) 0.25' stainless hardware sets..$4.95  Starting at just $3.99!
DXE-8x16RT Coax jumper cable.........cocnvie......$13.95 =
« Interface Cable for easy connection to Hustler BTV Polyphaser Lightning Protection “57%=
DXE-CAVS-1P Stainless Saddle Clamp, 0.5" to 1.75" ‘ST 89 DX Engineering now handles Polyphaser Corp o3,
DXE-363-8ST Silver/Teflon bulkhead .. $6. lightning protection products. Coaxial protectors '-.3';_" |

come in bulkhead (see picture) and flange mounts. WI
See site for full selection and specifications.

PPC-1S-50UX-CO  Flange, 2kW at HF, 375W at VHF .... $56.95
PPC-1S-B50HU-CO Bulkhead, 3kW at HF, 500W at VHF;$66.50
PPC-1S-B50LU-CO Bulkhead, 2kW at HF, 375W at VHF; $61.75
See DXEngineering.com for many more Polyphaser producis!

| Tilt Base
: «Easily raise/lower your Hustler, Cushcraft
or Butternut for tuning, weather or CC&R
accommeodation.
DXE-TB-1P  For Hustler verticals...$39.95
DXE-TB-2P  For Butternut and most
. Cushcraft verticals .....$59.95

)

With a $100
Purchase-

Hot Rodz™ Adjustable
Antenna Capacity Hats
Includes 6°, 12", and 24" Rodz.
For Mobile and Base Antennas!
DXE-HR-1P For Hustler Mobile

Antennas.............$37.50
DXE-HR-2P For Screwdriver

Antennas ............547.95 Pending
DXE-RODZ-48P 48 inch Rods.......$12.95

DXE-RODZ-72P 72 inch Rods ...........$22.50
DXE-MM-1* Auto Transformer.....$34.95
*Malches Low Impedance of Mobile Antennas

8 Port RF Switch
and Controller -
«Better circuit layout
for MUCH better SWR
+*SUPERIOR Port-to-Port
Isolation
«Select Multiple ports at the same
time for stacking sysiems & phasing
»Easy Installation—Does not need to be
opened on the tower to connect wires
+Can ground or float unused ports
=Sealed high power RF relays » Teflon silver connectors
« Metal cover for superior RFl immunity
*Plug in Connector on both ends of cantrol cable
«Uses inexpensive CATS Cable for control wires
DXE-RR8-HD-P 8 Position RF Switch, 2 kW Key-Down
Power Handling, includes CC-8.,.$249.95
DXE-RR8-HD+-P 8 Position RF Switch, 4 kW Key-Down
Power Handling, includes CC-8...$349.95

Patent
Pending

Order T‘;M‘fnxlngmeermg com “.";

1.800.771.0703 -

See Websile for defails * *
DX Engineering Baluns Potent g %
Pending —— =

Starting at just §39.95!

= Amateur and Commercial models with Power
handling of 5, 10, and 10KW-plus -

«High Power Baluns for use w/Antenna Tuners | ==

=High efficiency, low loss, current balun
designs by WaJl

«1:1,2:1, 41, 6:1, 9:1, and 12:1 ratios available

ST\

SOURCE CODE: 120408

GREAT
ALUMINUM
TOWERS

Lightweight

N N —

Rugged strength

N T,

Easy Assembly

EWANY.AY. LAY, L SNASS

S

Rust free

FREESTANDING
20ft to 100ft...

NANSANTTTZ
NSNS

\

L4
4

Universal Manufacturing Company
43900 Groesbeck Highway
Clinton Twp., MI 48036

www.universaltowers.com
586-463-2560
FAX 586-463-2964
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Seal,

Repair, Waterproof Anything!

PLASTI-DIP

Aerosol Spray or Paint

Save 10%
Use Code: "QST504"

Quality Products at Amateur Prices! =
1 The K1CRA RadioWebStore

www.klcra.com
1-888-248-3484 e

X MATCH® Antenna Tuner

* SWR rated at

P(!\VC"
* Quistanding
elficiency

+ Innovative

patented circuit i WM . __
INFO $3.00] -
Paul é‘lXM http:/ndxm.myiglow.com

7001 Briscoe Lane » Louisville, KY 40228

DSP, DATA

& Gontrol

* Reduce BPL & Wipe out Line Noise with
the ANC~4 Noise Canceller
*Pactor, AMTOR, RTTY, Packet & Sound Card
Modes with the PK-232/PSK Data controller
+ Kill Noise & QRM with the DSP-599zx
* Coming Soon! - HamHub™
Ham Station Controller with USB, opto
serial ports, Mic & TNC audio & more!

Data Upgraies
*» PK-232 DSP & Sound Card Interface
+* PK-900 DSP & Sound Card Interface
*» PK-232 & PK-900 Low Power Kits
* PK-232MBX EPROM upgrades

1 A E AL E A 1

1025 Selby A\*{, #l(ll ‘al Pdul MN 55104 USA
sales@lmewave.com * www.limewave.com
051-489-5080 = FAX 651-489-5066

[ RadioBox

Mobile radio travel case is

padded for protection,
armored for impact.
Carrying handle, quick release
buckles, adjustablo padded
divider & antenna storage.
Your radio, power supply and
accessories aro ready 1o go al
amoment's notica. Available in
two sizes. Introductory price;

Only $38.95

Cutting Edge Ent. = BOO 206-01 15 * www.powerportstore.com

Introducing the

G-WHIZ Antenna

A Dual Polarity 2-Meter Mobile Antenna
That's Only 8 Inches Tall!

« Tunable from 138 to 170 MHz

= 2-MHz Bandwidth Helps Reject Intermod

* Handles 100 Watts-+

* Magnetic Mount and 16" Coax Included

$45 Plus $6 Shipping, Handling & Insurance
For more info, contact N8GUC:
412-537-9831 / 412-637-9624
www.teamaerotek.com

LOG WINDOW

from SGO, Inc.

Formerly named “Log Windows”
The Ham’s BEST QSO0 logging software.
Current version is 4.03.04

www.logwindow.com




Wrap It Up For the Holidays

VX-2R Smallest HT dualband! (left) This 1.5/1W dudlband
(144/440MHz) handheld offers VHE UHF shortwave, marine and aircraft bands,
or WIRES" linking. The 2R's wide band receive includes the AM broadcast band,
continuous HF shortwave, VHF/UHF up fo 729MHz, plus 800-960MHz (cell
blocked). It also includes over one thousand memories (20 groups), CTCSS/DCS
encode/decode and auto repeater shift. 1.9"w x 3.2 x 0.9'1...© $149.99
VX-5R/VX-5RS Setting water resistance standards.

: Offering SW (4.5 on 430MHz), the units cover 50/144/430MHz while providing
short fo microwave receive. Great for outdoors (opt. barometric pressure unit). Black or silver. 2.3 x 3.4'h x 1.1d, 8.9 0z... $219.99

VX-7R/VX-7RE The first submersible amateur HTs. (right) Water protecied, the 50/144/430MHz, 5W 7R/7RB are
rated for 3', 30-minute submersions. Magnesium bodies make them ideal for outdoors. Include dual /wide-band rx, status strobe, and WIRES”

/S YAESU

© $299.99

key. Silver or black. 2.4"w x 3.5h x 1.1"d, 9.2 0z

FT-817ND Self-contained, battery-
powered, multi-mode portable. The W
B17HD is designed for operation on HE, plus 6M, 2M,
and 70cm. Whether you perfer SSB, CW, AM, FM, pack-
ef, or SSB-based digital modes, it s ready for your next
hiking, camping, or search-and-rescue adventure.
Includes 1400mAh NiMH batiery and charger. 5.3"w x
1.5% x 6.5°d, 2.6 Ibs...ocrrereren © $589.99
F1-897D All-in-one portable
base. The oll-mode, multi-bond 897D
features high output 100W (HF/6M), S0W
(2M), 20W (70cm), rugged construciion,
200 memories, TCXO and optional internal
supply and external antenna tuner. 7.87"w
x3.15h x 0.3, 8.6 Is© $839.99
FT-1000MP MK V Improving
the 1000 series Elite-Class.
Building on the success of the 1000 series,
the HE all-mode, 200W Mark V offers
Closs-A PA (75W) operation, interlocked
digital bandwidth tracking system ond o
variable RF front-end filter. 16"w x 5.3h x
13.7d, 31 b5 $2049.99
MK V FIELD Reach the HF

: ] 1™ Summit! The technology of the 1000D
and Murk Viin a 100W, self-contained design. This HF all-mode features Class-A (25W) PA opera-
tion, interlocked digital bandwidth tracking and a variable RF front-end filter along with an auto
antenna funer and internal switching supply. 16"w x 5.3'h x 13.7°d, 33 Ibs ......... $1739.99

@ 5710 W. Good Hope Rd.

Milwaukee, W1 53223
414-358-0333
1-800-558-0411

AMATEUR ELECTRONIC SUPPLY

VX-150 Performs under difficult conditions. (right) This 2M 5W HT provides excep-
tional receive performance with clean, dear transmit. Built to withstand outdoor use, it is also outfitted
with commercial-grade speaker and Omni-Glow™ keypad. 4.3 x 2.3'w x 1d, 11.5 0z....
FT1-60R The new generation dualband HT. (left) The 144/430MHz, 5W, M, FT-60R
offers extensive receive frequency coverage, providing versatile 2-way along with unmatched monitor-

ing. New-generation Emergency Automatic ID (EAI) feature, for search-and-rescue, is also infroduced in
the 60R. 1000+ alphonumeric mem., CTCSS/DCS, NOAA. 2.3"w x 4.3"h x 1.2', 13 0z...

1-800-558-0411

FT-7800R Get “back to basics.” This FM,
144/430MHz mabile boasts 50 and 40 Watis output
and 1000 memories. It also offers one-touch hyper
memories, full-featured CTCSS/DCS, WIRES™ internet
linking and wide receiver coverage. The 7800R has a
large LCD and NOAA weather alert. 5.5 x 1.6"h x
.$199.99 6.6, 22105 © $235.99

F1-2800M Cool and quiet 65W operation. The most rugged 2M trans-
teiver ever provides 65/25/10/5W with an extensive 221 memories, alphanumerics
and CTCSS/DCS. The 2800M also features NOAA with weather olert, WIRES™ access,
SmartSearch”, and excellent receive performance. With a bullet-proof front end and
direct keypad entry, it's a dream come true. 6.3'w x h x 7.3°d, 4 lbs..... $154.99
FT1-8900R Leading the way in FM mobile design. The
29/50/144/440MHz 8900R has no peer among mobiles. This quad bander offers lead-
ing edge features like VHF/UHF full duplex, cross band repeat, independent operation
on two bands, and six “Hyper Memory” keys 1o store configurations. The 8900R also
provides SOW (35 on 440MHz), access o internet linking systems, over 800 memories,
(TC5S/DCS, and buill-in duplexer. 5.5'w x 1.6'h x 6.6'd, 2.2 lbs.............. $419.99

$119.99

F1-8800R Easy operation, ultimate dvalband. This 144/430MHz 50/35W mobile offers simultaneaus monitoring of one
band while operating the other. Besides extended receive, the B800R provides 1000 memories, cross band repeat, versafile scan and CTCSS/
DCS. Looks similar to the FT-8900R above. 5.5"w x 1.6"h x 6.6"d, 2.2 lbs

©$339.99

FT-840 Performance forward.
Blending high performance digital frequency
techniques with operating convenience, the
840 is o base station that beginners and sea-
soned operators will appreciate. In addtion
to 100W on 160-10M, it adds a choice of 2 g
opfional remote auto antenna funers. 9.4"w |

x 370 x 9.6, 12 bs......... $579.99 |
FT1-847 Masterpiece of high-
tech design! Ready for action on SSB,
CW, HSCW, AM, FM, Packet, STV, and RTTY,
the 847 expands operating horizons fo 6M,
2M and 70cm, featuring DSP and full-duplex
satellite. Advanced DSP. 10.2'w x 3.4"h x
1060, 144 1S e $1399.99
FT-857D The world’s smallest
HF /VHF /UHF multimode. The 100W (HF/6M), 50W (2M), 20W (70cm) 857D provides
wide frequency coverage, outstanding receive, and convenient remofe-head use (optional).
Includes 200 memories, ease of access to features, advanced DX features, and (W operating flex-
ibility. The 8570 model now offers a built-in DSP. 6.1"w x 2'h x 9.2°d, 4.6 Ibs ...© $699.99

Prices subject to change without notice. ~ © w/Instant coupon, coupons expire 12/31/04

621 Commonwealth Ave. 28940 Euclid Ave. 4640 South Polaris Ave.
Orlondo, FL 32803 Cleveland, OH 44092 Los Vegas, NV 89103
407-894-3238 440-585-7388 702-647-3114
1-800-327-1917 1-800-321-359%4 1-800-634-6227
www.aesham.com
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WJoin or Renewys

= - Clip and send to
— ARRL today!

L wob at

ARRL Membership Application

Name Call Sign

Street

City State ZIP

Sign up my family members, residing at the same address, as ARRL
members too! They’ll each pay only $8 for a year's membership, have
access to ARRL benefits and services (except QST) and also receive a
membership card.

Family Member Name Call Sign (if any)

Family Member Name Call Sign (if any)

1 Sign up family members @ $8 each = $

[J Total amount enclosed, payable to ARRL §

QO Enclosed is §
Research and Resource Fund.

($1.00 minimum) as a donation to the Legal

IdCharge to: 1 VISA 1 MasterCard 1 Amex U Discover

Card Number Expiration Date

Cardholder's Signature

i you do not want your name and address made available for non-ARRL related mailings, please check here.

Please check the appropriate one-year' rate:

0 $39in US.

O Age 65 or older rate, $36 in US.

0O Age 21 or younger rate, $20 in US (see note™).
0 Canada $49.

U Elsewhere $62.

Please indicate date of birth

(US funds drawn on a bank in the US).

'1-year membership dues include $15 for a 1-grear subscription
to QST. International 1-year rates include a $10 surcharge for
surface delivery to Canada and a $23 surcharge for air delivery
to other countries.

Other US membership options available: Blind, Life, and QST by
First Class postage. Contact ARRL for details.

*Age 21 of younger rate applies only if you are the oldest licensed
amateur in your household.

International membership is available with an annual CD-ROM
option (no monthly receipt of QST). Contact ARRL for details.

Dues subject to change without notice.

Call Toll-Free (US)

1-888-277-5289

Join Online
www.arrl.org/join.html

or

Clip and send to:

ARRL

225 Main Street

Newington, CT 06111-1494 USA

QST 11/2004




I,I alpha-sales @crosslinkinc.com
303-473-9232 ext. 151

THE STANDARD OF EXCELLENCE FOR THREE DECADES

DO CrossLink |
[ GLopAL TrackinG & TeLEMETRY )
LF WORLD’S FINEST LINEAR AMPS

MISSION CRITICAL AMPLIFIERS

FOR AMATEUR AND COMMERCIAL USE

Feedback on
ALPHA: ALPHA 99

* Conservative maximum legal power

“VERY RELIABLE — The S7TA ~ * All HF bands, all modes no time limit
is an amazing product! Also * MASSIVE tape-wound HIPERSIL®

amazing was the speed and transformer
helpfulness of your technical
Support. KK9A ALPHA 87A
* Auto bandswitching and tuneup in
“This is, without a doubt, less than one second
the finest RF meter I've » Compatible with all modern
ever owned in 45 vears of ———r—

hamming.” K4IMK ‘
* Easy to field program each band in 5 segments for exact match

to your antennas

Introducing the 4510 WATTMETER

* 1.8-30 MHz frequency range

* 30mW to 3000W measurement range

* 9 RF power display ranges

* PEP or Tune/Carrier modes

» Lab accuracy/contest grade features

* Windows application included

* High contrast illuminated displays

* Auto-sense power direction

* Frequency AND temperature compensated for accuracy

Visit our website for a complete line of wattmeters, HF amplifiers, parts,
service and technical support:

www.alpha-amps.com
Proud co-sponsor of the 2005 Peter 1 DXpedition




PEET
BROS.

COMPANY, INC.

*ADVANCED NEW FEATURES*

ULTIMETER® Weather Instruments

The Best in Affordable Weather Technology
Enhanced Capabilities: Ask About Upgrades

www.peetbros.com
For our new catalog, please call 866-446-1216

Free Global Calling over Broadband!

No costto éom Our QuickStart Guide answers
your questions and gets you setup.

Visit: hitp:// pulver.com/fwd for more info

www.WEB-TRONICS.com

Powerful on-line source for your quality
electronic equipment & supplies.
Everything from resistors, capacitors, semicon-
ductor devices & inductors lo 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

http://www.radio-ware.com

A%mm@gjg

Books, Coax, Connectors, & Amenna ere
We've got it all! Check our New web site
out for details and specials.

800 457 1313
Box 209 Rindge, NH 03461-0209

M&P AUDIO U Watts Unlimited

866-363-3608
(Toll Free)

l |4 Tawar o1 s1rangia |

ESALINCO.

4610 O’Rourke Road
~ Hibbing, MN 55746
SEL 218-263-3608
www.mpaudiol.com

RANGER
Communications, Inc.

The PS-2500A is a 2.5kW high voltage
power supply for running big tubes.
Weight: only 10 pounds.

Size: 11 3/4 x 6 x 6 inches
Ideal for New or old Power Amplifiers.
Full specs at www.wattsunlimited.com
$698 Wired and Tested. Kit $585,
886 Brandon Lane
Schwenksville, PA 19473
Tel: (610) 764-9514

THE QSL MAN®

Since 1979, Quality, Service and Value!
FREE Samples
Wayne Carroll, WAMPY
P. O. Box 73
Monetta, SC 29105-0073
Phone or FAX (803) 685-7117
URL: http:/www.gslman.com

Email:w4mpy@qslman.com

L7
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N\ Get Ready For The 2005

“" HamGCation.

o Amateur Radlo & Computer Show

o (e e AT THE CENTRAL FLORIDA FAIRGROUNDS
‘\“\' VSRS 4603 West Colonial Drive  Orlando, Florida

Pt w@“‘aw\* February 11, 12 & 13

\5‘3(“’ QQC.»N“" w2
049-‘ \\Q's‘ Fri. 12 noon to 7 pm (Tailgate, Swaps & Commercial 2 only)
b Sat.9amto6pm  Sun.9amto 2 pm

Advance tickets: $8.00 Tickets at the gate: $10.00

o &0
.vﬁ" e® e . g ;
‘e?_?"’ ey Please visit our web site at www.hamcation.com,
of (,'6“\9\ call 407-273-1406, e-mail us at hamcation@oarc.org or write to:
o® HamCation, P.O. Box 547811, Orlando, FL 32854-7811

Hurry—Available Now!
Only $10.95 Each plus s&h

2005 Calendars

15-month calendars for 2005/2006.
Colorful photos and filled with dates of
important ham radio events such as
major contests and operating activities,
phases of the moon, meteor showers,
and holidays.

Published by CQ Communications, Inc.

Amateur Radio Calendar (shacks,
antennas and more), ARRL Order No. 9495

Radio Classics Calendar (vintage gear),
ARRL Order No. 2503

A RRL 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) 28T 1162004
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Discover true battery performance! The first easy !
analyzer. Anyone can determine not just the charg
health of a battery. Test any type of battery: NiCad,
LiPoly, Lead Acid etc. USB interface with Windows®
software lets the computer do all the work. Measure
and graph battery capacity with a constant current dis
charge of up to 40 amps or 150 watts with lab quaﬁfgf
results. Graphs may be overlaid, saved and printed.
Test label printouts to put directly on the battery make |
it easy to remember the last time it was tested. I==m

UNIVERSAL SERIAL BUS

The original sound card interface for all ham sound
card programs, any radio, any computer and all hams.

Any RIGblaster will work with over 2000 radios, over
100 programs and over 23 operating modes!

Now with USB at a special low price.

‘‘‘‘‘‘

The original Powerpole DC power panels. No equal in ¢
or performance.

Tested to 50 amps continuous and conservatively ra
amps. Handy blown fuse indicators. The most accu
the most easily interpreted voltage monitoring syste
Detachable power cord can be any length you
els to choose from. Make your 12 VDC wmng
convenient now.

Four models to choose from including the FET switched 4010*

&

=t

Simple emergency backup power system to safely have both a
lead-acid battery anjd.a 13.8 volt power supply always con

station. Gel/AGM li:g%t'opai‘lce charging circuit keep,sg‘._--th
and healthy. A X :

-1;';1 f of
- - y

Powerpole crimp tool that perfectly crimps all three
range contacts; 15, 30, 45. Faster, more reliable and
resistance than soldering. Ratcheted with an exceller
positioner.

A0 0 www.westmountainradio.com
Norwalk, CT 06854 (203) 853 8080




IC-V8

2M 5W
IC-T7H
2M/70CM

IC-T90A
2M/6M/70CM

IC-32A
2M/70CM V/U, VIV,
u/u

FM Mobile

TH-D7AG
2M/70CM

w/TNC
TH-F6A

2MA.25M/70CM

TH-G71A
2M/70CM

TH-K2AT

TS-480SAT/HX HF/6M
Transceivers

100W w/Built-In
Tuner (SAT) or E
200W/HF,

100W/6M

w/o (HX)

SU

Chaoice of the World's top DX 'ers™

VX-150
2M/5W
VX-2R
2M/70CM
VX-5R
2M/6M/70CM
VX-7TR
2M/6M/70CM
w/300 mW
on 222 MHz

FT-8800R
2M/70CM
FM Mobile

HAMCITY.COM

SAVE
MORE HERE '

JUN'S ELECTRONICS

tel 310-390-8003 = fax 310-390-4393

800-882-1343

5563 Sepulveda Blvd
i’

Culver City, CA 90230
lun’'s Electronies

Adaptive Digital Signal Processing

Superior Noise Reduction
Easy to Add e Easy to Use
Works with most Transceivers

ADSP? gives a clearer signal
than any base

station DSP

available.

Two levels of
noise reduction,
up to 26 dB
improvements in
signal-to-noise
ratio!

Special 0EM prices

available.
Please inguire

366 40077

To learn more visit
www.sgcworld.com

phone us at

800.259.7331

\
— | ] —

Voun HE Soluution.
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www.juns.com * radioinfo@juns.com
Mon-Fri 10 AM - 6 PM « Sat 10 AM - 4 PM

SignalLink Model SL-1+ h

hameity.com

www.hamcity.com

*Prices subject to change without notice.

/

®

On  Pwr

Only $69.95 + Shipping

Model SL-1 still just $49.95

www.tigertronics.com

a . .o e
= SIgl!tILlﬂk Model SL-1+

“Digital” - At Its Very Best!

The All New SignaLink™ SL-1+ from Tigertronics
defines a new standard in sound card interfaces.
Whether you are interested in PSK-31, MT63,
SSTV, Packet, EchoLink, or any of the dozens of
other modes, this is the interface that you have been
waiting for! The SignaLink™ is fully assembled,
and comes complete with a radio interface cable
and software. Visit the Tigertronics web site and
get all the details on this exciting new product!

Order Toll Free!

linerfronics | 800-822-9722

Grants Pass, Oregon 541-474-6700

\ Tigertronics 198 West Woodside Street Unit “B” Grants Pass, Oregon 97527 )

Rwesome Audio Bemonstration!
WWW.W2IHY.COM

845-889-4933
W2IHY Technolo
19 Vanessa La )
emall: Julius@W.
WWW.W2IHY.COM

Your Transmit Audio Is Outstanding!

The W2IHY 8 Band Audio Equalizer And Neoise Gate hrings professional
audie precessing technology to your shack .. affordably!

The W2IHY 8 Band Audio Equalizer And Noise Gate provides three powerful audio-
management tools for your microphones and radios. Fine-tune your microphone 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”
to another instantly with smooth-action slide pots. The highly effective Noise Gate
eliminates background noises picked up by your microphone. Increases signal clarity
and presence.

Universal Microphone and Radio matching capabilities let you interface practically any
microphone with any radio! Comprehensive impedance matching and signal level
controls for input and output, 8-pin, XLR and RCA microphone jacks. Headphone
monitor. Extensive RFI protection.

W2IHY 8 Band Audio Equalizer And Noise Gate $249.99 (Kit $204.99)

Microphone Cable (specify radio make & model) $20.00

W2IHY Dual Band Audio Equalizer And Noise Gate $144.99 (Kit $109.99)

S&H $11.00 Three year parts -

& labor warranty. e ‘.‘\n‘:":‘r-“:d
wt g«‘“"




RADIO AMATEUR
CALLBOOK 2005
Winter Edition

il | 6 20um oo [ s

¥ Beacon Scheduler

=

ap display
Am— . sl S print

+ Since 1920, the most complete and
most accurate Amateur Radio call-
sign database

« Unreached quality of data. Quality
ranking display

* The most comprehensive interface

« Multi-lingual: English, Spanish,
German, French selectable

* Runs directly from CD-ROM,
no installation needed

+ Tested with Linux/Wine

* Beacon Scheduler displays the acti-
ve beacon of the NCDXF/IARU HF
beacon system on the index or on
the world map

« Displays the location of your gso
partner on one of the 250 detailed
Amateur Radio prefix maps

« 60.000 QSL manager entries

* Winter Edition available late November

+ Available from your local radio store,
the ARRL store or on our website
www.callbook.com

Winter 2005: US $49,95 / Euro 49,95
Subscription Winter 2005/

Summer 2005: US $74,95 / Euro 74,95
Radio Amateur Callbook

P.O. Box 161155, Miami, FL 33116

In Europe: P.O. Box 1170,
34216 Baunatal, Germany

Alpha Delta Broadband
(HF thru 3 GHz) Coax Surge Protectors

Tested and Certified to the Toughest
Commercial Wireless Standards!

Effective protection from antenna induced atmospheric surges, wind
driven electrical static discharges and nearby lightning strikes. Our
commercial and military wireless customers wouldn’t think of operating
their expensive 2-way comm, LMDS, MMDS, GPS, ISM and satellite
systems without Alpha Delta Model TT3G50 Coax Surge Protectors
installed on their antenna coax feed lines. Every amateur station
should also utilize these devices!

= Broadband—One unit covers 0-3 GHz, instead of
multiple units required in bandpass designs.

= Unique Design—Allows control voltages to be
passed thru the Alpha Delta design, eliminating the
“wire around” requirement of DC blocked designs.
Customer approvals show performance is as good
or better than DC blocked designs. UL tested and
listed to spec 497B for comm circuits.

= Field Replaceable ARC-PLUG™ Module—
The screw-in gas tube module is easily removed/
replaced with the knurled knob with no tools
required. This feature eliminates a major
maintenance issue since the protector doesn’t need
to be removed from the coax connections, which are
often sealed. Other designs require the entire unit to
be removed from the circuit and discarded.

= Weather Protected—Entire unit is weather protected using “O” ring seals
under connectors and the ARC-PLUG module knurled knob.

® Variety of Connector Styles and Power Levels Available—Type N,
UHF (S0239), F, TNC, and BNC types in various configurations. Stocked in
female/female type N, UHF, and F types. 200 watt and 2 kW power levels—same
price. Simply add suffix “HP” for high power type. For OEM/commercial bulk pack
orders, use Model number TT3G50 series. Same units but not on point of sale
cards. Individual orders add $8.00 ea, s/h in U.S.; OEM gtys and Exports quoted.

Model ATT3G50 (200 watts, female N connectors, 0-3 GHz) ........... $59.95 ea.
Model ATT3G50U (200 watts, female UHF connectors, 0-500 MHz) $49.95 ea.

M“Lta COMMUNICATIONS, INC.

P.O. Box 620, Manchester, KY 40962 » (888) 302-8777
(606) 598-2029 » fax (606) 598-4413

www.alphadeltacom.com

Amplifiers,
R EaH S
LINEAR AMPLIFIERS
HF Amplifiers 2 Meter Amplifiers
PC board and complete parts list for (144-148 MHz)
hif described in the . -
aiﬁ:r::l:i:plicalion Notes and (Kit or Wired and Tested)
35W - Model 335A.

Engineering Bulletins:
ANTTOH (20W) ANT3S (00W)|  §79.95/$109.95

AT
i

HARD TO FIND Pa

* RF Power Transistors

- Broadband HF Transtormers

. ;hlp Caps - Kemey/ATC

* Metalclad Mica Caps - Uneleo/Sen

: ! co
ARCO/SPRAGUE Trimmer Capacitors

We can get you virtually any RF transistor!

ATV Down Converfers

{Kit or Wired and Testeq)
Model ATy.3 (420-450)

ek 20W 313 (300W) ; g . (Ga AS .
ANZ79L (20W)  AR313 75W - Model B75A. | Call us for “strange” hard o fi 2 AS - FET) 849
e N ER2T owy| ‘D : nd parts! 95/%69.9
ANT2 (140W) EB27 1\ l-““‘mw $119.95/159.95 Fl.‘.ncnm:_ FREQUENCY READOUT Model ATV.4 (g02.54 °
EB63 (140W) EBIOT {6 Or older analog transceivers (GaAs . FET) §5 ]
TK-1 (Wired and Tested) $149 95 9.95/$79 95

AR5 (300W) AR34Y (1000WY
For defailed informationkandipiicesmeslliosiwriledforour free catalog!

e = Communication
Phone Concepts Inc.
(937)#&?{-8500 508 Millslo_nle Driv.ec-lBeavercr%(, O‘ri:i)o 45434-5840

e-mail: ccl.dayton@pobox.com
| (937)429-3811  ww.communication-concepts.com

ADDITIONAL ITEMS
Heat Sink Materia|
Mocel 88 Heal Sink (6.5 x 12°x 1.8
{ 6'), 824
CHS-8 Copper Spreader (8 “x 6" x 3/87). $24
Low Pass Filters (up to 300W)
;or‘- ics  $12.95
pecify 10M, 15M, 20M, 40M. 800 or 161

i 5 8 oM

HF Splitters and Combiners up 1o 2KW

7
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R&L Electronics

(800)221-7735

1315 Maple Ave HAMilton, Oh 45011
http://randl.com email sales@randl.com

Local/Tech 513-868-6399
Fax 513-868-6574

IC746PRC

CT17 Level Converter.......coeocvveevnicnianecne 119.95 Free PS1 25 Power Su pply
PS125 DC Power Supply....ocooevvveiriinsieninsene, 179.95 CT17 Level CONVErer........c.veureveurineceereeeenne. 119.95
SME6 Desk i, 91.95 SVI6 Dk MG, consssssisssassissessssmiinassmssisissonsiinss 91.95
SM20 Desk MiC...oveursrnrrsnisssssssnssssssinsnns 186.95 SM20 Desk MiC...ouuurvemmrrensmecseissssscessssecenssas 186.95
SP23 External Speaker ........cccccoovvnicinnienne, 169.95 SP23 External Speaker .........o..cvvvvviversivnnenns 169.95
UT102 Voice Synthesizer ........covveuererrervuranees 53.95 UT102 Voice Synthesizer..........ccovevevuevnenn. 53.95

ICT90A
6m/2m/70cm HT

BC139 Rapid Charger ........ccoceeveivieeeenieninienns 77.95

BP216 AA Battery Case......cocveveeieeervneeeiienenn, 29.95

|C20 8 H BP217 7.4V @ 1300mAh Li-Ton........ccccouene.. 74.95

. CP19R Cigarette Lighter Adapter................... 36.95

2m/70cm Mobile CST90A Computer Programming Software.... 28.95

. HM128 Earphone/Mic w/PTT Switch............. 22.95

MB58 Remot&ls Controller Bracket ................... 27.95 HM131 Speaker Mic w/Revolving Clip........... 28.05

MB65 Mounting Base........... s 26.95 HM75A Speaker Mic w/Remote...................... 53.95

OPC440 Microphone Extension Cable...........61.95 | HS85 Headset W/VOX, PTT ...ooovvevvvveerrerre 69.95

OPCA478 Cloning Cable ...oo..ovvvviicnniiinnenens 39.95 LCIS2A Canroing Cane. ... 20.95

OPC478U USB Cloning Cable............o..... 45.95 MB83 Swivel Belt Clip ........cooveveeersnsrreieran. 8.95

OPC601 Separation Cable 7.0m (23ft) ............ 43.95 OPC478 Cloning Cable.........oovoovreeeerrrerrenenn, 39.95

OPC647 Microphone Extension Cable............ 38.95

Call, write,
or email for a

FREE catalog

Send 82 for Express service ICV8

_ 2m HT
o BC14401 Rapid Charger........occovvvoocerrrenen 79.95
IC2720H BP208 AA Battery Case...................oreermrereren 15.95
; BP209 7.2V @ 1100mAh Li-Ion ................... 32.95
2m/70cm Mobile BP210 7.2V @ 1650mAh Li-Ion ................. 49.95
CS2720 Cloning SOftware ..........c.cc.everreeenanns 26.95 BP2227.2V @ 600mAh Ni=Cdliinns 28.95
MB65 Mounting Base .............oo..oeveerreeerereenes 26.95 CP17L Cigarette Lighter Adapter.................. 18.95
MB84 Controller Bracket .............coooovrvveeveeeeen. 16.95 CSV8 Computer Programming Software ........ 26.95
MB85 Combination Bracket............................ 19.95 HM128L Earphone/Mic w/PTT Switch.......... 22.95
OPC440 Micmphone Extension Cable............ 61.95 HM131L Speaker Mic w/Revolving Clip ....... 28.95
OPC478 Cloning Cable........coo..covevveererrre. 39.95 HMT75A Speaker Mic w/Remote ........ccc.ocoo. 53.95
OPC647 Microphone Extension Cable............ 38.95 HS51 Headset W/VOX, PTT wcvvnsovissssssnsssn 69.95
OPC1156 Separation Cable..............cc.cco........ 20.95 OPC478 Cloning Cable .......cccovueveeirenicninne 39.95




R&L Electronics

1315 Maple Ave HAMilton, Oh 45011
http://frandl.com email sales@randl.com

6m/2m/70cm
Tri-Band Antenna

1/4 wave on 6m
6/8 wave on 2m
3 x 5/8 wave on 70cm
Handles 120 watts
Height 58 1/27
Less than 1.5:1 VSWR
e UHF or M type connector
Model # JITMIB

$59.95

i,

Model # JT40R
Lightning Surge Protector
DC-500 Mhz 400 watts

$19.95

CriaEte (800)221°7735
2m/70cm Dual TETSTRE AM

Band Antenna
e 144-148/440-450
f -
requency range PROJESSIONAL
"lnmm

e Height 1 9/16”
e SMA type connector
Model # JTH1

$14.95

2m/70cm Dual Band
Magnetic Mount Special price good through 12/15/04 or
Antenna until stock is depleted, Limit 2

e Handles 10 watts
e Height 19 3/4”
e SMA or BNC type connector
e Black
Model # JTM2B (BNC connector)

28 Amp Power Supply

JTPS28 Switching type power supply. 28 amp surge, 25
amp continuous. Output voltage 13.8V. Output short
protection. Over voltage protection. Over current
protection. 4 Ibs, Size (LxWxH) 9x7x2.5 inches,
Switchable 110VAC or 220VAC

+ $14.95

£d

Model # JTM2S (SMA connector) WYY, j jetstream-usa.com
$14.95

ADMSZH Software w/cable..........
CT39 Packet Interface Cable........
MEK2 Microphone Extension Kit.
MLS100 High power ext speaker................ .
MMB60 Quick Release Mobile Bracker .....27.95
PS14K Power Supply ... "

YSK8900 Separation Kit...

FT8ITD .uuueerecrraeccrecaannes. Call

ATASI120 Active tuning antenna............... 289.95
CT62 CAT Computer interface cable
FC30 Bolt-on Antenna Tuner ...................

MD100A8X Desk Microphone .
YFI122S 2.3 kHz SSB Filter oo 156.95

_YyY YAESU

Choice of the World's top DX'ers ™

ﬂ

=%

FTSSOOR......................... Call
CT39 Packet Interface Cable .. sundimies

MEK2 Microphone Extension Kir...
MLS100 High power ext speaker ... it
MMB60 Quick Release Mobile Bracket ....27. 93
PS14K Power Supply ....cccovvicvcccinninniinn, 43.95
YSK8900 Separation Kif..........cccoevnennnn 49,95

FT7800R......................... Call

MEK2 Microphone Extension Kit.. ..38.95
MLS100 High power ext speaker... 43,95
MMBG60 Quick Release Mobile Bi acket ... 27.95
PS14K Power Supply .. 4395
YSK7800 Separation Kit... 5195

Yaesu Closeout Items
CSC62 Sofi Case for 11/41 w/FNB3I .........4.95
CT30 Mic “Y" Connector for 10/40/50 .......7.95
FBA17 AA Holder 23/411/470... ..17.95
FMT747 FM Unit for 747/840).... ..55.95
FNB31 4.8v 600mah battery fm 11/41/51 23.95

S |

FT85TD ccsisssisisasarsasssnnses Call

ATAS120 Active tuning antenna ..............289.95
CT62 CAT Computer interface cable ......... 27.95
FC30 Automatic Antenna Tuner.

MD100A8X Desk M.'uaphum 123
MHS9A8J Remote control DTMF mic .......61.95
YF1228 2.3 kHz S5B Filter ... 156.95
YSKB857 Separation Kit............ccccccne.e....51.95

FNB38 9.6v 600mah h(me.') for 11/41/51...29.95
FRC6 DTMF Pager Unit 2400/2500 .........39.95
MH36A6J Replm: ement Mic FT3000M.....39.95
RHI1 Rubber Protector for 10/50...

XF110C 500hz CW filter 900/890
XF117CN 300hz CWf.'l‘.'el for FT1 ()G
XF455C CW Filter for FTI0Z ..o




Z-100 LOW COST Automatic Antenna Tuner

It’s Perfect for Desktop, Mobile or Portable Applications!

2-100 Features

= 160 through 6 Meters

= Latching Relays

= 0.1-125W SSB/CW (6M: 50W Max) = Super Low Power Consumption

» Tunes Coax Fed Antennas
= Wide 10:1 Tuning Range
= 200 Fast Memories

» Efficient Switched-L Network
= LED Indicators for Status/SWR
= Optional Radio Interfaces

Only *149

Optional Accessories

The Z-100 is the definitive low cost automatic
antenna tuner! It has been designed from the

ground up to provide the power handling you asked
for, in a small, lightweight and affordable package.

Remote Baluns. Use with long or random wires
and antennas fed with ladder line.

RBA-4:1, 4:1 Balun — $30

RBA-1:1, 1:1 Balun — $30

The Z-100 will automatically analyze your antenna
and tune with from 0.1 to 125 watts, making it an
excellent choice for desktop or mobile applications.
Backpackers and QRP operators will appreciate

Icom Interface. Provides tuner control and
DC power to LDG Autotuners.

IC-1/AC-1 (10 feet long) — $20

IC-2/AC-1 (1 foot long) — $8

the latching relays. The tuner draws ZERO power

unless tuning. 200 fast memories can decrease
tuning time up to 95%!

Intelligent Radio to LDG Autotuner Interface.
Provides tuner control and DC power.
Kenwood K-OTT — $59

Yaesu Y-OTT — $59

Yaesu Y-ACC — $12

LDG Electronics, Inc.

1445 Parran Road
St. Leonard, MD 20685

Phone: 410-586-2177
ELECTRONICS Fax: 410-586-8475

B Get It Right the First Time With...

Visit Our Website:
www.ldgelectronics.com
or your favorite dealer

Prices and specifications are subject lo change.

StepplIR Antennas

StepplR offers a complete line of Yagis, verticals and dipoles; expansion and upgrade kits; and accessories.

Remotely
Adjustable!
The BigglR

(40 through 6
meter) and SmalllR
(20 through 6

BigglR

7 HF Ham
Bands +
6 meters

end-fed and include
an electronic
controller for
continuous amateur
band coverage, and
every frequency in
between!

Always the perfect
match! StepplR

Built to Perform in
Extreme Weather
Environments,
Excellent for
SWlers, too!
Extended Warranty*
*Certain restrictions apply.

128 December 2004 0O5F=

meter) Verticals are

. antennas are remotely
adjusted from the ham
shack with the SteppIR
electronic controller.

SteppIR"” Antennas

23831 SE Tiger Mountain Rd., Issaquah, WA 98027 R
Toll Free: 866-STEPPIR (866-783-7747) = Tel: 425-391-1999 = Fax: 425-391-8377 -

www.steppir.com

= Your antenna should keep up with your growing
interests—many antennas don’t. StepplR
antennas deliver the ultimate in flexibility and
performance.

Fact
TFact
Fact

5 HF Bands + 6m VHF in 1 antenna!

3-Element Yagi (20 through 6 meters)
Performs like a monoband Yagi on every
frequency from 13.6 to 54 MHz. Includes
controller, antenna and 24 vdc switching
power supply. Easily upgradable.
Uncommon in one antenna—covers
both HF and 6m VHF. (2 & 4-element
Yagis are also available)

Before you buy a thing...
Check us out on the we!

= You can spend lots of money on multiple
antennas to cover all your favorite bands.
StepplR antennas solve the problem of
covering multiple bands—with a single antenna.

m Every antenna installation is different. StepplR
antennas adapt to permanent or portable
installations—without sacrificing performance.
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..Online!

Certification and
Continuing Education Program

Register Online! www.arrl.org/cce

There’s no better time to improve your skills, Online Classes
are Available Now through the ARRL Certification and Continuing
Education Program. Complete 100% of your training via the
Internet:

= Self-paced (asynchronous) format—you attend class
when and where you want.

= High quality web experience enhanced with graphics,
audio, video, hyper-linking and interactive modules.

+ Online Mentoring. Individually assigned instructors help
advance each student toward successfully completing the
course material.

* Pre-register Now! Classes open regularly.

Available Courses

Antenna Design and Construction...EC-009

Students become familiar with antenna design theory and
experience hands-on construction techniques. The course includes
several optional antenna construction projects for HF, VHF, and
UHF. Authored by QST Contributing Editor, H. Ward Silver, NGAX.
Member: $65 / Non-member: $95

Antenna Modeling...EC-004

This course is an excellent way to learn the ins and outs and the
nitty-gritty details of modeling antennas. In the last decade the
science of modeling antennas using computer software has
advanced by huge leaps and bounds. While some absolutely
unigue, brand-new antenna designs have resulted from computer
studies, the real progress has been in our understanding of how
even common, ordinary antennas work. Computer-modeling expert
LB Cebik, W4RNL, has combined the expertise of his long career
as a college professor with his love of antennas and antenna
modeling to offer a comprehensive, yet practical, course of study.
Member: $85 / Non-member: $115

NEW! —Radio Frequency Propagation...EC-011

Explore the science of RF propagation, including the properties

of electromagnetic waves, the atmosphere and the ionosphere, the
sun and sunspots, ground waves and sky waves, and various
propagation modes—including aurora and meteor scatter.
Member: $65 / Non-member: $95

ARRL Ziiareir Rabio

HF Digital Communications...EC-005

Understanding HF digital Amateur Radio communications and
developing awareness and stronger skills for many HF digital
modes. Member: $65 / Non-member: $95

Level 1 Amateur Radio Emergency Communications...EC-001

Introduction to Amateur Radio Emergency Communications. A
basic course to raise awareness and provide additional knowledge
and tools for any emergency communications volunteer.

Member: $45 / Non-member: $75

Level 2 Amateur Radio Emergency Communications...EC-002

Intermediate Amateur Radio Emergency Communications. A more
in-depth study into amateur radio emergency communications to
enhance the skills and knowledge received from previous experi-
ence. Requires prior completion of EC-001.

Member: $45 / Non-member: $75

Level 3 Amateur Radio Emergency Communications...EC-003

Advanced Amateur Radio Emergency Communications. Bridging
the gap between basic participation and leadership. Requires prior
completion of EC-001 and EC-002.

Member: $45 / Non-member: $75

Radio Frequency Interference.. . EC-006

Learn to identify sources and victims of interference. Tips and
suggestions for solutions and for handling those ticklish problems
that crop up with difficult neighbors and other aggrieved parties.
Tools to help foster ingenuity, intuition, and determination for
solving interference problems.

Member: $65 / Non-member: $95

VHF/UHF—Life Beyond the Repeater.. .EC-008

An introduction to Internet linking, amateur satellites, direction
finding, APRS, weak signals, VHF contesting, microwaves,
amateur television, and high speed multimedia radio. Great for
both the newly licensed and more experienced hams.
Member: $65 / Non-member: $95

Technician License Course., EC-010

The course prepares students to earn their first Amateur Radio
license. There are no prerequisites. Individually assigned online
mentors assist students as they advance toward successfully
completing the course. Registration includes the ARRL book, Now
You're Talking! and online graduate support.

Member: $99 / Non-member: $139

Cnline courses are produced by American Radio Relay League, Inc. and are
available through ARRL's partnership with the Connecticut Distance Learning
Consortium (CTDLC), a nonprofit organization that specializes in developing
on-line courses for Connecticut colleges and universities. Continuing Education
Units (CEUS) are available for all ARRL Certification and Continuing Education
courses. The ARRL Certification and Continuing Education Program is funded
in part by course fees from interested hams who support public service and
quality continuing education. For further information, e-mail your questions to
cce@arrl.org, or wiite to ARRL C-CE, 225 Main Street, Newington, CT 06111.

www.arrl.org/cce ——



VECTRONICS RF Accessories

300 Watt Antenna Tuner

VECTRONICS uses the finest compo-
nents available to build the highest quality
300 Watt antenna tuner ever made.

You can tune any real antenna 1.8-30
MHz. Custom 48 position switched
inductor and 1000 Volt variable capacitors
provide arc-free operation. Handles 300
Watts PEP SSB. (150 Watts on 1.8 MHz).

8 position antenna switch, 50 Ohm
dummy load. peak reading backlit Cross-
Needle SWR Power meter. 4:1 balun for
balanced lines. Scratch-proof Lexan front
panel. 10.2x9.4x3.5 inches. 3.4 pounds.

1.5 kW dry

Dummy Load
DL-650M, $74.95

100 Watts contjnuous

1500 W/10 seconds

to 650 MHz. Ceramic
resistor. SWR less than 1.3.
S0-239s. DL-650MN,
$79.95 has N connectors.

Filter
| LP-30,
$69.95
Eliminates

Low Pass TVI

TVI by attenuating har-
monics at the source. Plugs
between transmitter and
antenna or tuner.

300 Watt Mobile Tuner
VC-300M

$1 0995

The VC- —
300M Mobile Antenna Tuner is
compact. lightweight, easy-to-operate
and is our most economical tuner.

It’s compatible with any mobile anten-
na. any HF transceiver and fits in the
smallest car. It can also be used at home
with any coax fed antennas -- dipoles.
vees. verticals. beams or quads.

Backlit Cross-Needle meter simulta-
neously monitors Forward/Reflected
power and SWR. Covers 1.8 to 30 MHz.

Handles 300 Watts SSB PEP. 200
Watts continuous, (150 Watts on 1.8
MHz). 7.25x8.75x3.6 inches. 3.4 pounds.

SWR/Power Meters
PM-30

s79°

PM-30UV

PM-30, $79.95, for 1.8 to 60 MHz.
Displays forward/reflected power, SWR
simultaneously on Cross-Needle meter.
True shielded directional coupler assures
accuracy. Backlit meter displays peak or
average power in 300/3000 Watt ranges.
First-rate construction, scratch-proof case.
durable paint. Lexan front panel. Lamp
switch. SO-239 connectors. 5.3x5.75x3.5 in.
144/220/440 MHz, 30/300 SWR/Wattmeters
PM-30UV. $89.95. SO-239 connectors.
PM-30UVN. $89.95. N connectors.
PM-30UVB, $89.95. BNC connectors.

High Pass TVI
. Filter
HPF-2, $29.95
 “Installs be-
tween VCR/TV

VEGTHOWES i

http://www.vectronics.com
Nearest Dealer, Free catalog, To Order. . .

800-363-2922

Voice: 662-323-5800 Fax: 662-323-6551

and cable TV/antenna cable. |
Eliminates or reduces
interference caused by

1.5 kW. nearby HF transmitters.

VECTRONICS®

300 Industrial Park Road,Starkville, MS 39759, USA

Pricesispecs subject 1o change withowt viotice/obligation ©2004 Vectronrics

VECTRONICS. ... the finest amateur radio products made!

MIRAGE. . 160 Watts on 2 Meters!

The MIRAGE B-5018-G gives you 160 Watts output for
50 Watts input on all modes - FM, 8§B, or CW!

Ideal for 25-50 Watt 2 Meter mobile or base.
Weak signals pop out with its low noise GaAsFET
preamp and its excellent 0.6 dB noise figure.
Selectable 5. 8 or 14 dB preamp gain.

Exclusive MIRAGE ActiveBias™ circuit gives
crystal elear SSB without splatter or distortion.

B-5018-G is legendary for its ruggedness and
is fully protected -- high SWR or excessive input power automati-
cally bypasses the B-5018-G to prevent damage.

Heavy-duty heatsink spans entire length of cabinet. Power tran-
sistors protected by MIRAGE’s Therm-0-Guard™. Has adjustable
delay RF sense Trammll/Recewe switch and remote external key-

FCC Type Accepted
2 6 Meter Amplifier

g’ﬁ A-1015-G, $389. world'’s

most popular all mode
amplifier. 150 Watts out/10W in. For 1-15

B-5018-G

*329

300 Watts on 2-Meters, $739
= 3 models: 300 Watts out
for 10, 25, or 50 Watts in.

FM/SSB/CW. 15/20 dB

gain, GaAsFET preamp.

__ing. 16-20 Amps at 13.8 VDC.12x3x5'/z in.
© | B-1018-G, $409. MIRAGE’s most
popular dual purpose HT/mobile/base amp.
® 160 Watts out/10W in. For 0.25-10W rigs.
' B-2518-G, $329. Like B-5018-G but for
10-25 Watt mobile/base. 160W out/25W in.
RC-2, $45. Remote Control. On/Off. pre-
amp On/OfT. selects SSB/FM. 25 fi. cable.

" Power Curve - typical output power in Watts

B-1018-G

140 150 [ 160 [ 160 [ -

B-2518-G

40 | 60 | 80 | 100]125]160[160] 160

B-5018-G | -

1512540 ] 50 | 70 [100[130]160

Watts In |, { 3 [ 8

1015253550

Repeater Amps
11 models: continuous duty

} l | I FM/SSB/CW Repeater Amps

for 6. 2. 1'/+ Meters, 70 ¢cm, 450 MHz, ATV.

FM/SSB/CW 6 Meter
transceivers. 20 dB GaAsFET preamp.
70 em Amplifiers (420-450 MHz)

D-3010-N, $389 -- 100 W
| out/30W in. For 5-45 Watt
W mobile/base. D-1010-N, $419,
100W out/10W in. Dual
wurpose -- for handhelds or mobile/ base.
D-26-N, $289, 60W out/2W in, for handhelds.

ﬁrn.,ma Amateur TV Amps

Industry standard ATV amps:
PEP out/|0W in. D-100-ATVN, $439, 82W

ure. auto RF
switching to
160W.

Mast-Mount
models.

Low Noise GaAsFET preamps
High gain ultra low noise GaAsl"ET preamps
for receiving weak signals.
Selectable 15-22 dB gain pre-
vents intermod. <
0.8 dB noise fig-

In-shack or

MastMounm, 195

C amme.-(‘m[ Amps, $159 to $429
Commercial Amps for 150-
174, 450-470 MHz, VHF marine
bands, 70-130 Watts out.
Accurate SWR/Wattmeters
Read SWR directly and Forward/
Reflected. Peak/Average power.
Remote coupler. 1.8-30, 50-200,
420-450, 1260-1300 MHz band models.

http://wwn—'. m irageamp.com
Nearest Dealer, Free catalog, To Order . . .

Frequency, MHz In Shack, 139

D-1010-ATVN, $439, 82 W
PEP out/2W in. (without sync compression). 18-3 KP-1/10M

KP-2/T0M

Tech: 662-323-8287 Fax: 662-323-6551

50-54 KP-1/6N

1'/s Meter Amps (223-225 MH?z)

144-148 \' .’n\

P-2/6M
P-2/2V

220-225

2/22

Starkville, MS 39759

ﬁ’ 10 models -- 20-220 Watts out

for 2-50W in, $169-3$739. 430-450 KP- IM-I(I

KP-2/440

300 Industrial Park Rd
MIRAG

Prices/specs subject to change
without natice/obligation <2004,




VANCED ANTENNA ANALYSTs

Rt The VA1 does
maore than others!
VA1 RX Analyst
0.5to 32 MHz

| $199.95 + S/H

ONAORE

tach uses a single 9V standard battery.

MODEL WM1

$149.95 + S/H

an inferior meter? Get yours today!

mewwsm RF1 RF Analyst T RFS VHF Analyst
ol 1210 35 MHz 3510 75 MHz & 138 10
Frequency. SWR. [ 8w | 500 MHz. Similar to RF1
True Impedance. L&C. % but no direct L/C. Finds
Advanced, but low priced Y -;mm lowest SWR -autematically,
$139.95 + SHH e $229.95 + SH
Fach Analyst has a low power “transmitter” to go anywhere in its range — even outside ham bands. Use any to measure

SWR curves, feedline loss, impedance, baluns, electrical length (e.p. 1/4 wave lines.) lake one right to the antenna or
measure at the transmitter end of the line. Accurately adjust Yagis, quads, slopers, dipoles, phased arrays, matching net-
works, radials, and so much more. Adjust tuner without transmitting. [he RF1 measures “lumped” L and C directly, while
the VAT1’s phase detector can separate oul R and X (L/C) separalely; you're not “half blind” by knowing only SWR or
unsigned X. Fach is microprocessor-based & palm sized, only about 8 oz. -about the size of the battery pack in others!

DELUXE SWR & WATTMETER |

COMPUTING SWR
REMOTE RF HEAD
TRUE PEP & AVERAGE
NEW - llluminated Meters
Compare at $200+

Cur WM gives you exactly what you want - SWR ON GONF METER AND POWER
ONTHE OTHER. Automatically computes SWR. SWR doesn’t change with power.
N more squinting at crossed needles. N ADJUSTMENTS. |t even reads SWR
in PEP on SSB. 4 [t. cable to head avoids “meter pullofl.” 5% FS 1-30 MHz,
usable on 6M. 2KW, 200, and 20 W scales with 5W center for QRF. 8-18 VDC or
115 VAL, 6-3/8 x 3-3/4 x 3%d. (See excellent review Nov. 1989 QST.) Why use

e [reg » SWR e True Impedance

e Series & Parallel R & X ® Sign of X

e Series L & C « Phase (deg)

o Much more. Check out our Web pagel
Don't be misled by others which claim 1o
measure X but don't read sign of X, and can’t
even Lell a capacitor from a coil! The VA1
instantly shows sign, and is not limited to

50 ohm line.

AUTEK
RESEARCH

P.O. Box 7556
Wesley Chapel, I'L. 33544
813-994-2199

Order only direct with check, mo, MC, VISA
Add $8 S/H in 48 states. Add tax in FL.
Speedy insured shipment worldwide.
Checkout our Web site or call for shipping
outside 48 states.

For much more info and combo
discounts, check in at:

www.autekresearch.com

ont 6 A"

GAP HEAR IT PRODUCTS
WITH DIGITAL SIGNAL PROCESSING
ARE DESIGNED TO ELIMINATE NOISE
AND INCREASE YOUR
LISTENING COMFORT & ABILITY

HEAR T SPEAKER
canc on
and a 16 Milz  HeRT psproowe
processor the
Hear 1t line of audio devices
remove unwanted noise
often attributed to poor
band conditions.
- It product will
Y improve normal
ations and help

HEAR IT IN LINE MODULE

SYSTIM REQUIREMENTS for areat audio
+12-24 voli dc power supply

+ An externul spenker javk on s

. Hear Jt audio device

thatwere “In the Nois

IN 1989 GAP ANTENNA TOOK 10 THE AIRWAVES...
NOW WE ARE CLEANING THEM UP!

GAP HEAR IT DSP .. . -

SOUND SOLUTIONS FOR AUDIO IMPROVEMENT

m Please contact us for a fres catalog & data shests or visit us at

—_— WWW.gapantenna.com

GAP Anterma Products, Ine. Tel# (772)571-94922
99 North Willow St. Fellsmere. FL 32048 Taxil (772) 571-9988

Now Available from ARRL

Backyard Antennas
Simple techniques for building high
performance antennas.
ARRL Order No. RBYA—Only $32*
*shipping $8 US (ground)/$14 00 Intermational
Order toll-free 1-888-277-5289 (US)
www.arrl.org/shop
tel: 860-584-0355 fax: B60-594-0303 email: pubsales@arrl.org
ARRL 7ne national association for AMATEUR RADIO

Q8T 212004

2"

Membership Info:
The ARLHS was founded in the
year 2000 by K2IXW to further mari-
time communications, to preserve
the heritage of nautical light bea-
cons, and to honor those who have
served as lightkeepers and who
have contributed to safety at sea.

Lighy With an international membership now at 1150
f members, making us the largest lighthouse

society of its kind in the world, the ARLHS

invites you to participate in our third annual

og’ Tighthouse Christmas I ights

2004 QSO Party

0001 UTC December 18, 2004, through 2359 UTC January 2, 2005
First place engraved plaque. Other awards of merit and certificates. Complete
rules and log requirements on the ARLHS web site at http://arlhs.com or
send SASE to ARLHS, Box 2178, Riverton, NJ 08077. All modes, all
bands, all means and methods, including repeaters, satellites, and semaphore
flags! Open to all amateur radio operators, members and nonmembers alike.

ARLHS membership 1s only
$25.00 first-year (incl. reg fee of $5)

ARLHS Annual Events:
Spring Lites 2005 QSO Party

then only $20 yearly thereafter.
Includes member certificate,
embroidered color shoulder patch,
member number, newsletter, and
more! Send payment in USA funds
to ARLHS, PO Box 2178, Riverton,
NJ 08077

National Lighthouse/Lightship Weekend
International Lighthouse/Lightship Weekend

Annual ARLHS Convention (ARRL sanctioned)

(2004 - Quter Banks, NC)

(2005 - Great Lakes, MI)
Haunted Lighthouses
Christmas Lights QSO Party

ARLHS Awards:
DXCC - Lighthouse (100 or more lights)
Worked All States Lighthouse (34 states)
Worked All Continents Lighthouse
Worked All Call Areas Lighthouse
Lighthouse Award (contact 25 lights)
Member Award (contact 25 members)
Activator Award (activate 10 lights)
Patriot Award (contact lights in 13 colonies)

132 December 2004 0OWF=—



MFJ IntelliTuner™ Automatic Tuner

Automatically tunes any antenna balanced or unbalanced . . . Ultra fast . . . 2000
memories . . . Antenna Switch . . . Efficient L-network . . . Matches 6-1600 Ohms at 300
Watts . . . 1.8-30 MHz . . . 4:1 current balun . . . Cross-Needle and Digital SWR/Wattmeter. ..
Aural SWR meter . . . Backlit LCD . .. Remote control port. .. Radio interface. ..

MFJ Automatic Antenna Tuner

Lup AUTO

ol |

ANT  cup POWER
N =
L 110} wooe %

~n

Hﬁl)
BYP

SoH TUNE ()
l_! .!J . VoL

300 Walts PEP SSB / 150 Watts CW

The MFJ-993 [ntelliTuner™ lets
you tune any antenna automatically
balanced or unbalanced -- u/tra fast.

It’s an automatic antenna tuning
console complete with SWR/Wattmeter,
antenna switch for two antennas and
4:1 current balun for balanced lines.

MFJs exclusive [ntelliTuner™,
Adaptive Search™ and InstantRecall™
algorithms give you ultra fast automat-
ic tuning with over 2000 non-volatile
revolving memories.

You get a highly efficient L-net-
work, wide 6-1600 ohm matching at
Jull 300 Watts SSB/150 Watts CW, 1.8~
30 MHz coverage, Cross-Needle and
digital meters, aural SWR meter, back-
lit LCD display, remote control port,
radio interface, heavy-duty 16
amp/1000 volt relays and more.

It learns while you're having fun

As you're ragchewing, contesting or
DXing, your MIFJ-993 is learning!

When you transmit, the MFJ-993 auto-
matically tunes for minimum SWR and
remembers your frequency and tuner set-
tings. The next time you operate on that

frequency and antenna, these tuner settings
are instantly restored and you re ready to
operate in milliseconds!

Each of two antennas can learn and
remember over a thousand frequencies and
tuner settings. They are safely stored in
non-volatile revolving memory.

Highly Intelligent ultra fust tuning

MPFJ InstaniRecall™ first checks its
memory to see if you have operated this
frequency before. 1f so, tuning is instanta-
neous and you're ready to operate.

If not, MFEI’s IntelliTuner™ algorithm - -
based on MFI’s famous SWR Analyzer
technology - - kicks in. It measures the
complex impedance of your antenna. Next,
it calculates the components it needs and
instantly snaps them in. Then, it fine tunes
to minimize SWR -- you’re ready to oper-
ate. It’s all done in a fraction of a second.

When the impedance is within its meas-
urement range, the MFJ-993 is the fastest
automatic anterma tuner in the world.

If it can’t accurately determine imped-
ance, MFJ’s AdaptiveSearch™ algorithm
goes into action. Frequency is measured
and relevant components values are deter-
mined. Only those values are searched for
ultra-fast tuning.

For even faster searches, you can set the

600 Watt MFJ Automatic Tuner

MEJ-994. MFJ-994. 600
535995 Watt IntelliTuner™
N ew! automatic antenna

target SWR to 2 (settable 1.0 to 2.0).

You can manually tune when you can’t
transmit (for listening out of ham bands).

Cross Needle and Digital Meters

Lighted Cross-Needle and digiial SWR/
Wattmeters lets you accurately read SWR,
forward and reflected power at a glance.

An aural SWR meter lets you hear the
tuned SWR when you can’t see or read the
meters.

Turn on a highly visible, instant response
SWR LCD bargraph when you need it.

Backlit LCD Display
An easy-to-read backlit LCD displays
SWR, forward/reflected power, frequency,
antenna 1 or 2, L and C tuner values, on/off
indicators and other information.

Remote Control Port

Plug in the MFJ-990RC, $39.95, remote
control and put your tuner at your antenna
or elsewhere and control it remotely.

The MFJ-993 supports radio tuner inter-
faces such as the ICOM 706 series.
Interface cables are available.

The MFJ-993 is a compact 10Wx2%
Hx9D inches. Use 12-15 VDC/1 amp or
110 VAC with MFJ-1316, $19.95.

Tune any Antenna

You can tune any antenna -- dipoles,
verticals, beams, phased arrays, inverted
vees, quads, random wires, mobile anten-
nas, limited space antennas -- any antenna.

A 4:1 true current balun lets you tune
any balanced antenna -- horizontal loops,
vertical loops, multi-band doublets, quads,
folded dipoles. Zepps

150 Watt Autoatic Tuner

MFJ Autematic Antenna Tuner
150 Voot PR 520,103 o Co

ﬁgm MFJ-991, /50 Watt
-2\ IotelliTuner™ automatic

s2 95 antenna tuner. Similar to

MFJ-993 but handles 150

Watts SSB/100 Watts CW, matches 6-3200
Ohms. Does not have digital SWR/Watt-
meter/LCD display, aural SWR meter/audio
feedback, antenna switch or 4:1 current
balun for balanced lines.

Free MFJ Catalog

and Nearest Dealer . . . 800-647-1800

http://www.mfjenterprises.com
* 1 Year No Matrer What™ 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 to change. (¢) 2004 MFJ Enterprises, Inc.

MFJ...the World Leader in Ham Radio Accessories!

tuner. Similar to
MFJ-993 but handles 600 Watts
SSB/300 Watts CW, matches
12-800 Ohms. Does not have
digital SWR/Wattmeter/LCD display, aural SWR meter/audio feedback.
antenna switch or 4:1 current balun for balanced lines. Tuning must be done
at low transceiver power with the amplifier bypassed.




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

Basic Tools, and a Means to
Develop the Skills to Use Them!

Elenco Digital Multimeters

M2795 $44.95
*AC/DC Voltage * Transislor Test
«Current (10A max.) * Diode Test

[ e | LCMA950 $59.95
- ~ +Llarge 1" X 3%" LCD * Inductance to 40H
F +Freq. to4 MHz
® . *Cap. to 400uF
*Resistance to 4,000MQ
] +Diode & Transistor Test
+Audible Continuity Test

* Logic Test

Elenco Soldering

Stations

Electronically controlled, ideal for —
rofessianals, students, and

ﬁobbyists. Kit form or assembled,

with or without iron.

Features:

* Cushion Grip Handle Soldering Iron (optional) with
Grounded Tip for Soldering Static-Sensitive Devices.
_El__asily Replaceable. Uses Long-Life, Plated Conical

p

= Heavy Steel, Non-Slip Base. + Sponge Pad.

* lron Holder Funnel - Reversible, left or right side.

+ Steel Tray for Sponge Pad.

Four versions are available (assembled or kit):

SL540/540K With 40W UL Iron $29.95

SL5/5K Without Iron $24.95

These work with any iron! Turn any soldering iron into

a variable iron.

Electronic Snap Circuits
As Featured in a July 2003 QST “Short Takes” Review!

Assembling simple, and even fairly advanced,
experimental circuits is as easy as snapping together

toy building blocks. Follow the *
g— e

colorful pictures in the manual
to build exciting projects such
as AM and FM radios, digital P
voice recorders, burglar &
alarms, doorbells, and more! X
(Depending on the specific model) - .
No tools required!

Extreme Version (SC-750) $119.95
Contains over 80 parts. Build over 750 different
circuits and 70 computer interfaced projects!

Pro Version (SC-500) $89.95
Contains over 75 parts, Build over 500 circuits!
Standard Version (SC-3008) $74.95
Includes Computer Interface. Contains over 60 parts,

Build over 300 different circuits and 20 computer
interfaced projects!

Standard Version (SC-300) $59.85
Contains over 60 parts. Build over 300 different
circuits!

Junior Version (SC-100) $29.95
Contains over 30 parts. Build over 100 different
circuits!

*Beeper * Logic Test
*Freq. to 15 MHz + Data Hold
*Cap. to 200 pF * Free Holster 73

Advanced Test Equipment
for the Serious Experimenter!

Elenco Frequency Counters
F2700 RF Tracer $195

1 MHz - 3 GHz

*Pocket-Size
+Speaker/Earphone/Vibrate Alerts
+5-Segment RSS! Bargraph

*Low Power Cansumption
+Includes NiCd, Charger, Antenna & Earphone

F2800 Universal Counter $99

10 Hz - 3 GHz

+10-Digit Display

»16-Segment RSS| Bargraph
+Resolution to 10 Hz

*Hi-Speed (250 MHz) Direct Count
sIncludes NiCd, Charger & Antenna

F2850 Frequency Counter

$185
10 Hz - 3 GHz
+10-Digit Display
+16-Segment RSS| Bargraph
+Resolution to 0.1 Hz

+Hi-Speed (300 MHz) Direct Count

+Includes NiCd, Charger & Antenna

F2875 RF Finder

1 MHz - 3 GHz

+10-Digit Display

+16-Segmenl RSS| Bargraph

*Resolution to 0.1 Hz

+Auto Tune/Hold with ICOM CI-V & AOR
+Includes NiCd, Charger & Antenna

$185

F2900 Smart RF Counter

$175
30 MHz - 3 GHz
+7-Digit Displa
+16-Segment FgSSI Bargraph
*Resolution to 10 Hz

*Hi-Speed (250 MHz) Direct Count

+Includes NiCd, Charger & Antenna

i &F 8- i &r

Elenco Oscilloscopes [ &
$1325, 30 MHz g

Special! $325 S

Free Dust Cover and x1, x2 Probes — 2 Year Warranty
51330 30 MHz Delayed Sweep $439
$1340 40 MHz Dual Trace $475
51345 40 MHz Delayed Sweep $569
$1360 60 MHz Delayed Sweep $725
51390 100 MHz Delayed Sweep $895

4-Functions-in-1 Instrument
MX2300B $495

Ideal for Labs, Production
Lines, R&D and Hobbyists!
Sweep Function Generator
*0.2Hz to 2 MHz
= Sine, Square, Triangle,
Skewed Sign, Ramp,
Pulse, TTL Level Square
+ VCF Voltage 0 to
10V DC

Digital Triple Power Supply

= Qutput #1: 0 - 30V DC,
Upto2 A *1Hzto2.7 GHz

= Quiput #2:5VDC, Upta2 A = 7-Digit' Display

« Qutput #3: 15V DC, Upto 1 A« Selectable Time Base

Digital Multimeter
400 mV -400 V
AC/DC
* 20 A Max. AC/DC
Current
+ Resistance to 40 MQ

Frequency Counter

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

Guaranteed Lowest Prices
UPS SHIPPING: 48 STATES 6% ($6 min.) —
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

Thousands of electronic
parts available online

www.allelectronics.com
12 VDC, 1 AMP SWITCHING

POWER SUPPLY

Asian Power Devices, Inc.
(APD) # WA-12A12U.
Input: 100V-240Vac.
QOutput: 12Vde, 1 Amp.
Compact, regulated
switching power supply.
6' two-conductor 18 AWG cord
with 1.6mm i.d. coaxial power
plug (center +).
CAT# PS-1213 $ 65
each

[ 10 for $6.00 each |

HIGH-TORQUE ROTARY
SOLENOID

Lucas Ledex. 24 Vdc, inter-
mittent duty. 8 Ohm coil.
When activated, shait
rotates 45 degrees.
Heavy-duty return spring.
0.24" diameter flatted shaft is
0.65" long. Body is 1.95" dia. x 1.26" long.
6" long Teflon-insulated Ieads.$ 90
CAT# SOL-87 "each

134
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CELLPHONE / TRANSCEIVER

HOLDER

Spring-loaded rubber
cushioned gripper
holds cell phones,
transceivers and other
portable devices. Push-
button release. Holds
small cell phones or can
be expanded for devices
up to 6" long and 2.5" wide.
Can be used with gooseneck or other
mounting brackets like our CAT#s FMB-11,
or CMT-2. Includes mounting screws.

CAT# PH-1 $ m

each

ORDER TOLL FREE
1-800-826-5432

CHARGE ORDERS to Visa, Mastercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.S.A. $6.00 per arder. All athers including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORANIA must include local state sales tax. Quantities
Limited. NO COD. Prices subject

L‘_w ‘TE 1o change without notice.

BN ALL ELECTRONICS

for our FREE

96 Page
CATALOG

Outside the U.S.A.
send $3.00 postage.

CORPORATION
P.O. Box 567
Van Nuys, CA 91408

FAX (818)781-2653
allcorp@allcorp.com

e-mail




MFJ tiny Travel Tuner

Tiny 4'/:xx2'/:x3 inch tuner handles full 150 Watts! Covers
80-10 Meters, has tuner bypass switch, tunes nearly anything!

MEFJ brings vou the worlds 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 1t.

You can usc ncarly any transceiver
at full power with nearly any coax fed
or random wire anfenna for porfable,
home or mobile operation.

It*s perfect for compact rigs like
Teom IC-706MKIIG, Yagsu FT-100D,
Kenwood I'S-30, QRP rigs and others

Tiny Travel Tuner

MFJ-
902H,

MEJ Triwel Temet
Iravel Tuner but has
MEJ-90211 41 balun for balanced
3% 95 lines and 5-way bind-
99 ing posts for balanced
lines and random
wire. 5'sWx2YHx 2°4D inches.

Long 10/12 foot
Telescoping Whips
MEI-1954 10 foot extended,
5 95 19 inches col-
10 Feet lapsed, MFJ-1954,
$19.95. 12 foot
MEJ-1956 extended, 22.5
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,
30, 40, 60, 80, 160 Melers
with loading coil. Use two
for multi-band dipoles.
Replace screwdriver antenna
whip for highly efficient
fixed mobile operation.

Glazed Ceramic Antenna Insulator
Authentic gluzed

ceramic antenma insula-

tor. Extra-strong -- will

Package of six. not break with long

(69 cents each) antennas and will not arc

MEFJ-16C06

5395

with 4:1 __Balun Cross-Needle SWR/Wattmeter

==

MEFJ-204

MFJ-915 prevents unwant-
$2 995 ed RF from trav-

side of your coax shield
into your transceiver. This
unwanted stray RF can
cause pamnful RF “bites™
when you fouch your micro-
phone or volume control, cause
your display or settings to go
crazy, lock up your transceiver
or turn off your power supply.
In mobile mstallations, stray RF
could cause your car to do funny
things cven blow your car com-
puler. Clear up these problems,
plug an MFJ-915 between your
antenna and transceiver. Don't
operate without one! 5x1': 6/s
inches. For 1.8 (0 30 MHz.

with a built-in SWR meter. MFJ-902 ‘
Operate anywhere, anytime with a
quick easy set-up! TI;J_IE out SWR on $7 995 ew -

your mobile whip from inside your car.
Operate in your apartment with a wall-
to-wall antenna er from a motel room
with a wire dropped from a window or
from a mountain top with a wire over a g aduiif, %
tree limb. Great for DXpeditions or field L 2
day. Be prepared for emergencies. i 'I. =
MFJ-902 is so small and handy, .
yvou'll rely on it wherever you go! It's
easy fo pack away in your briefcase,
suitease, backpack, glove compart-
ment or desk drawer. It's tiny cnough
Lo slide m your back hip pockel!
4AWx2AHX3D m.

Tiny Travel Tuner with

ANTENNA

ALL-in-one Tiny Travel Tuner with
4:1 Balun and SWR/Wattmeter

- — ~ ALL-in-one!
MFEJ-904H, same
o s MEJ-802 Tiny
0 Wl Travel Tuner but
S has 41 balun for

balanced lines and
Cross-Needle SWR Wattmeter. Read

MFJ-
904,

== e

PPl
Tiny Travel Tuner but

has Cross-Needle SWR/

MFJ-904H
$1 0995 Wattmeter. Read SWR, $ 1 2995 SWR, forward and reflected power all

forward and re-flected at a glance in 300/60 and 30/6 Watt

power all at a glance m 300/60 and 30/6 ranges. Has 5-way binding posts for balanced lines and
Watt ranges. 7¥Hx2Y%Hx2%D in.

random wire. 7Y%Hx2Y%Hx234D inches.

Portable Collapsible 1500 Wart Lightning Surge
Antenna Tri-Pod " f o
Holds 66 nFr1918 mia i L

pounds of anten- $3 Q95 EXPCISIVE 150L5y
na steady. Black CEAVES IO it
7 MFJ-272 clectricity and

steel base forms strong $ 95 Tivhiiifiis ndiced & )
braced equilateral triangle 3 99 lightning induced surges
40 inches on a side. Non- with an ultra-fast gas dis-
skt foat. Ofisineh dism. charge tube. Plug between rig
efer steel mast extends %udd antfonus; ottch sronnd. DL

. 3 (o 1000 MHz. SO-239s.
heigh To e fhel. Strong All-Band G5RV Antenna
basc and mast locks.

: Cover all bands, 160-
Easily aid antonna @ F O 1M with tuner 102 1t
mount_or mast long. 1.5KW
extension for )MF.T-I?T’ ] C 5%{ : 8
greater heights. 53995 ﬁggrgllgss
gﬁ? Ililcl,)l?g: tb(; insulator stress relie_:ves
A3k 450 Ohm_ ladder line.
dintiietas Use horizontally, as

i mnverted vee or sloper.
Marconi on 160M.

MFJ RF Iselator
MFEJ-915 RF [solator

eling on the out-

40-10M GSRV Junior
MFJ-1778M, $34.95.
Hulf~size 52 foot G5RV Jr
pounds. 40-10 Meters, 1500 Watts.

Current Balun/Center Insulator C_Fre e W J éat alo g

True /:1 Current Balun/Center ;
Insulator forces equal cur- = and Nearest Dealer . . . 800-647-1800

rents into dipole MEFJ-915
halves to reduce 5249
coax feedline radia-

hitp:/rwww.mfjenterprises.com
= 1 Year No Matter What™ warranty « 30 day money
back guarantee (less s/h} on orders direct from MFJ

over ar melt even under full legal
power. Molded ridges give extra-long
high vollage palh (o prevent high-voli-
age breakdown. Smooth wire holes prevent
wire damage. [lse as center or end insnlator for

dipoles, doublets, G5RVs, guy wires and others.

tion and field pattern dis-
tortion. Reduces TVI, RFl and ===
RF hotl spols in your shack. 50 ==
ferrife beads on Zeflon™coax. 1.5kW,
1.R-30) MHz. Stainless steel hardware.
Direct antenna connection. 5x1'% in.

MFJ ENTERPRISES, INC.
300 Indusfrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0519

FAX;S662)3 23-6551 8-4:30 CST, Mow-Fil. Add shipping.
Prices

specifications subject to change (¢} 2003 MFJ Enterprises, Inc

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



Batteries / Chargers

BUY DIRECT FROM THE U.S. MANUFACTURER

oY 4 o 4 o~
§ IR Censan o Greelengs el o
¢ - SPECIALS -

For the
Charges NiCD, t

Month of December
NiMH & Li-ion
batteries, all with
the same cup.
Cups available
to fit most H-Ts.
Swap cups e

¢

Combo $99
&
12% Off NiCD, NiMH &
Li-ion Battery Packs’
Visit the Web Site for Monthly Specials!

UC-1 Charger & Battery
without tools!

==e8 g W MANUFACTURING CO.

NYS residents add 8.75%

=i 800 South Broadway, Hicksville, NY 11801-5017 g £

IN U.S. & IN CANADA CALL TOLL FREE 800-221-0732 « IN N.Y.S. 516-942-0011 « FAX: 516-942-1944
E-Mail: email@ww-manufacturing.com Web Site: www.ww-manufacturing.com

MADE IN U.S.A. *Monthly Discounts Applicable to End-Users Only. Prices & specifications subject to change without notice.

DISCOUNT CENTER

The finest parts, not a Dog in the pack.

RG-8X Solid Ruggedized, solid dielectric, llA jacket 33¢/29¢
RG-213+ Top quality, 97% shield, lIA jacket 47¢140¢
International 9096 flexible 9913-type Top Quality 65¢/59¢

Specials 100’ or more
RG-8X Premium, 95%, black  16¢
RG-8X 100" 2 molded-on PL-259 $19.95
RG-213 95%, Mil-Type Excellent 37

RG-8X Jumper, 2PL-25%installed 18" or 3' $4.95, 6' $5.95
Custom jumpers made to order

R1 Rotator 8 cond. (2x#18, 6x#22) 50" multiples 24¢
R2 Rotator 8 cond. (2x#16, 6x#18, 50' multiples 39¢
#14 Hard-drawn, 7x22, 100% copper, bare 9¢
#14 FlexWeave 168-strand, bare copper 17¢
Ladder-Line  Stranded #16 conductors 29¢/23¢
Ladder-Line  Stranded #14 conductors 34¢/29¢
112" Tinned Copper Braid Ground Strap, any length 65¢
LadderLock Center insulator for ladder-line $13.50

Anfenmna Fever

PL-259ST  Silver-Teflon®, USA  SALE §1.25
PL-259GT  Gold-Teflon®®, USA §1.69 or 830 pk of 20
N-200ST "N" Silver-Tef, installs like PL-253 $3.25
Coax and Cable Prices <100'100'+
RG-8X+ 95%, Type IIA non-contaminating 27¢i22¢

Pulleys - for antenna support rope. Highest quality,
sailboat-type. Small, lightweight, for fibrous rope.
For 3/16" rope @ $13.95 and for 5/16" rope @ $15.9

RFI Quick Fix

Built-in ground strap
Breaks up ground loops
Ends RF feedback problems
For really tough RFI problems, the new T-4G is the ultimate fix, shunting
stray RF on your coax directly to ground. Stray RF and coax radiation
doesn't have a chance. "It solved all my RF feedback problems in my

2nd floor shack.” (W4THU) Don't be misled by $100+ or other imitations.

Antenna Support Line
Dacron® Antenna Support Line, BLACK, single braid,
sun resistant, 3/16" 750# test 100" hank $9 1000' $75
Kevlar - Dacron Jacket for sun protection, 500# test,
for guying vertical booms, efc. .075" 200" spool $16.95

[ For 18 years, The RADIO WORKS has brought you the best made, best performing wire J

antennas. No warmed over handbook designs - just performance engineered antennas.
SuperLoop 80, 116' long, 80-10 m If you want the best, this is it! $120
CAROLINA WINDOM 160, 265', 160-10m. Big Sig on 160, Killer Sig on 80-10 $145
CAROLINA WINDOM 80, 133'long, 80-10m. If you hear one, you'll wantone ~ $105
CAROLINA WINDOM 40, 66' long, 40-10m. It helped set two 40 m world records. $100
CAROLINA SHORT 80, 100' long, 80-10m. An effective DX antenna. $125
CAROLINA WINDOM 160 Special, 132' long, 160-10m All bands $135
G5RV Plus, 102", 80-10 m, High power current balun, #16 ladder-line  $59.95

NEW! CAROLINA WINDOM LOW PROFILE ‘LP’

Same performance but, smaller, better. Matching unit and Line Isolator are ¥4 the size of the standard units. Perfect for

stealth, QRP, portable, emergency and DX'peditions. 600 w PEP. Optimized for a support height of 35", #16 wire

CURRENT BALUNS

Models For Every Application http://www.radioworks.com
111 2kW Current-type 80-10m  $25.95  e-mail WaTHU@radioworks.com

B1-2K+

B1-4K Ultra  Ultra-high isolation version of the B1-5K  $41.95 FAee General Catalog

B1-5K+ 1.1 5kW Current-type 160-10m  $37.95 80 pages of complete high performance antenna
Y1-5K+ 1:1 5kW Current Yagi Balun ~ 160-10m  $39.95 Sif:ll;:zb ';?;:;S-I';‘;;llsgloantirz-h\:m:;’i;}';ioa};n.‘
B1-200 1.1 200 WSmall Current Balun  80-10m  $29.95 ° " : ‘
B4-2K 41 Vollage Balun BOAOM  $41.95 Schr or e 52 oy oyt cisomal,
B4-2KX  4:1 Current Balun 160-10m  $51.95 Download our latest catalog from our web site.
RemoteBalun™ 4:1 High power, current balun 160-10m  $52.95

The RADIO WORKS

Order Hotline (800) 280-8327
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 estimate.

Line Isolators™ often copied, still unequaled
T-4 Ultra High Isolation, the RFI Quick Fix $35.95
T-4G As above, direct grounding version $39.95
T-4-500 Smaller, convenient size, 500 W PEP $31.95

There are new clones on the market. Check our web
site for differences. You won't believe the difference!
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MFJ Balanced Line Antenna Tuner
Superb balance . . . Very wide matching range . .. Covers 1.8-54 MH7. . .

Watts . . . Compact size . . .

Cross-Needle SWR Wattmeter . .. Handles 30

The MFJ-974H is a fully balanced
true balanced line antenna tuner. It
gives you superb current balance.

Johnson Matchbox

For decades, the Johnson Matchbox has
been the standard of comparison for bal-
anced line antenna tuners. But, it had a
severely limited matching range and cov-
ered only 80. 40. 20. 15 and 10 Meters.

The MFJ-974H is its successor. It meets
today's needs and even surpasses the
Johnson Matchbox outstanding performance.

Everything You Need

The MFJ-974H gives vou excellent cur-
rent balance, very wide matching range(12-
2000 Ohms) and covers 1.8 through 34
MHz continuously including all WARC
bands. 160 Meters. 6 Meters and the new
60 Meter band. Handles 300 Watts SSB
PEP and 150 Watts CW.

Tuning is fast and easy - - just three tun-
ing controls. You can adjust for highly
efficient broadband low-Q operation or use
higher Q when you encounter extreme loads.

A large three-inch lighted Cross-Needle
SWR/Wattmeter lets you read SWR. peak
or average forward and reflected power all
at a glance on 300/60 or 30/6 Watt ranges.

A ground post is provided to ground one
output terminal so you can also tune ran-
dom wires and coax fed antennas.

Compact 7/2Wx6Hx8D in. fits anywhere.

MFJ High Current DC Multi-Outlet Strips

Choose super versatile 5-way binding posts AND/OR Anderson PowerPole®™ connectors
PowerPoles” AND 5-Way Binding Posts

Provide multiple high current DC out-
lets for transceivers and accessories from
your main 12 VDC power supply — keeps
you neat, organized and safe. Prevents fire
hazard. Keeps wires from tangling up and
shorting. Outlets are fused and RF bypassed.

All MFI DC power strips have built-in
six foot, eight gauge, flexible color-coded
cable with ring tongue terminals -- no extra
cost. RF-tight aluminum cabinet has mount-
ing ears and ground post with wing nut.

Choose MFI's super versatile super
heavy duty 5-way binding posts (spaced
for standard dual banana plugs) and/or
Anderson PowerPole® outlets.

Each Anderson PowerPole® is indi-
vidually fused as needed. Standard color
coded automobile fuses plug in externally.
Extra PowerPole® connectors. contacts,
fuses are included at no extra cost.

MFJ-1118 Power two HI* and/or
$7495 VHF rigs and six accessories
from your main 12 VDC sup-
ply. Built-in 0-25 1'DC voltmeter. Two
pairs 35 amp 5-way binding posts, fused
and RF bypassed for transceivers. Six pairs
RF bypassed binding posts with master fuse.
ON/OFF switch. and “ON™ LED provide
15 Amps for accessories. 12'/-x2'/x2'/ in.

0

=

MFJ Bal.

MF)

ANTENNA

INDUCTANCE
1A n

K '—d? c

Tunes any Balanced Line

The MFJ-974H tunes any balanced lines
including 600 Ohm open wire line, 450/300
Ohm ladder lines. 300/72 Ohm twin lead -
- shielded or unshielded.

Superb current balance minimizes feed-
line radiation that can cause troublesome TVI
/RF1, painful RF bites, mysterious RF feed-
back problems and radiation pattern distortion.

Excellent Balance, Excellent Design

The MFI-974H is a fully balanced wide
range T-Network. Four 1000 Volt air vari-
able capacitors are gear driven. A high-Q
air wound tapped inductor is used for 80-10
Meters with separate inductors for 6 and 160
Meters. The tuning components are mounted
symmetrically to insure electrical balance.

A 1:1 current balun is placed on the low

All PowerPoles"

MFJ-1128 12 outlets, each fused, 40

MFJ-974H impedance 50 Ohm input

$ 1 9995 side to convert the bal-

anced T-Net-work to un-
balanced operation. An
efficient balun is made of 50 ferrite beads
on RG-303 Teflon™ coax to give very high
isolation. It stays cool even at max power.
Balanced Line = Extremely Low Loss
Balanced lines give extremely low loss.
Doublet, horizontal loop. vertical loop.
quad. double extended Zepp, Lazy H. W8IK
antennas all give efficient multi-band oper-
ation when fed with balanced lines.

6-80 Meter Balanced Line Tuner
MFJ-974 ———

MFJ-974, $179.95.
Same as MFJ-974H but
for 6-80 Meter oper-
ation (no 160 Meters).

160-6 Meters All Band Doublet Antenna
MFEJ-1777, $49.95. 102 )
feet doublet antenna covers @ 1
160-6 Meters with bal- :
anced line tuner. Super
strong custom fiberglass cen-
ter insulator provides stress
relief for 450 Ohm ladder line
(100 feet included). Authentic
glazed ceramic end insulators.
Handles 1500 Watts.

Anderson PowerPole® 1s a
registered trademark of
Anderson Power Products

MFI-1129  The best of both worlds!

$Q Q95 Amps total. Thrce high-cur- $4 Q9°S 10 outlets, each fused, 40

rent outlets for transceivers.
Nine switched outlets for accessories. Mix
and match in-cluded fuses as needed (one-
40A., one-25A. four-10A, four-35A. three-1A
fuses installed). Built-in 0-25 VDC loltmeter.
Includes extra 12 pairs of PowerPole* con-
tacts and extra 10 fuses (2 each: 1. 5, 10, 25,
40A) -- no exira cost. 12Wx1'/Hx2D in.

MEJ-1126 - § outlets. each fused, 40

$F Q95 Amps total. Factory
installed fuses: two 1A. three

SA. two 10A, one 23A, one 40A. Built-in
(0-25 VDC Voltmeter. Includes extra 6
pairs of Anderson PowerPole" contacts
and extra 3 fuses (1. 5, 10, 25, 40A) -- no
extra cost. YWx1'/iHx2s inches.

Free MFJ Catalog Indu: rky
& Nearest Dealer . . . 800-647-1800 MS 39759 PH: (662) 323-5869

http://www.mfjenterprises.com

Amps total. Three high-cur-
rent outlets for rigs -- 2 PowerPoles” and 1
versatile high-current 5-way binding post.
Seven switched outlets for accessories
(20A max) -- 5 PowerPoles” and 2 versa-
tile binding posts. Mix and match included
fuses as needed (1- 40A, 2-25A, 3-10A, 3-
SA, 2-1A installed). Built-in 0-25 VDC Tolt-
meter. Includes extra 7 pairs of PowerPole"
contacts. and 10 fuses (2 each.1.5.10. 25,
40A) -- no extra cost.12'-Wx1'/iHx2/:D in.

MFJ-1124 ==1] 1 i ol
$509°5 TN

6 outlets, each fused, 40 Amps total, Four
PowerPoles* and two high-current 5-way
binding posts, Installed fuses: 1-40A, 2-25A,
2-10A, 1-5A. 1-1A. Includes 4 pair PowerPole"
contacts, and 5 fuses -- no extra cost.

*1 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.

Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4.30 CST, Mon -Fri. Add shipping.

Prices and specifications subjeet fo change. (c) 2004 MFJ Enterprises, Ine

MFJ ... The World Leader in Ham Radio Accessories!
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- 1010 Jorie Blvd, #332

- ) " Qak Brook; Il 60523
ATOMIC TIME %
www.atomictime.com

14” LaCrosse Black Wall -/
WT-3143A $29.95> M
This wall clock is great for an office,
school. or home. It has a professional
look, along with professional relinbil-
ity. Features easy time zone buttons,
Jjust set the zone and go! Runson 1 AA™
battery and has a safe plastic lens. J‘

1112 1N
1710  veseass 9

LI Digital Chronograph Watch
< ADWALOI $49.95
Our feature packed Chrono-Alarm
walch is now available for under $50!
; "1t has date and time alarms. stopwatch
AD\VA 1 0 l o backlight, UTC time, and mucI: more!
‘| Use coupon code: ADWA49

L, Digital Alarm Clock
11 <0740R $19.95
This desktop alarm clock measures
3.5 x 5.57 providing an easy to read

large LCD display. The display shows ;m

time with seconds, day. date, tempera-
ture and signal reception indicator. It WS-8007U-C
can also set to either 12 hour or 24

hour time. Sets to P, M. C, or E zones.

1-800-985-8463

0740R Wwww.atomictime.com

4

DONATE YOUR
RADIO

~LaCrosse Digital Wall Clock ~ $34.95
This digital wall / desk clock comes with a heauti-
tul cherry wood frame. It shows time. date. day of
week, temperature and moon phase. 12/24 format,

Turn your excess Ham
Radios and related items
into a tax break for you

and learning tool for
kids.

Tell time by the U.S. Atomie Clock -The official U.S. time that governs ship movements, radio stations. space flights. and war-
planes. With small radio receivers hidden inside our timepieces, they automatically syncronize to the [1.8. Atomic Clock (which
measures cach second of time as 9,192,631,770 vibrations of a cesium 133 atom in a vacuum) and give time which is accurate to
approx. | second every million years. Our timepieces even account automatically for daylight saving lime, leap years, and leap

seconds. $7.95 Shipping & Handling via UPS, (Rush available at additional cost) Call M-F 9-5 CST for our free catalog,

Software Defined Radio Transceiver Donate your radio or related
The FlexRadio SDR-1000 gear to an IRS approved
501 (¢)(3) charity. Get the tax
« 11KHz-65MHz RX credit and help a worthy cause.
¢ Multimode TX/RX
 Eaamepee Equipment picked up
* Open Source anvwhere or shipping

arranged. Radios you can

100W PA write off - kids you can’t.

Now Taking Orders!

From AC50G’s QEX series, “A Software Defined Radio for the Masses.” Cau (5 16) 674_4072

Enjoy the future of amateur radio today. The SDR-1000 converts your PC and sound card into

a flexible software defined transceiver. Since all modulation, demodulation and control func- FAX (516) 674-9600

tions are defined in open source, Microsoft Windows software, it's the radio that just keeps crew(&)“waj kj.org
etor

getting better! Software upgrades are free and frequent, with contributions from amateur ex-
perimenters worldwide. The SDR-1000 has something to offer almost everyone: experimenter,
contester, microwave or weak signal enthusiast, digital mode operator, or just plain rag chewer.
It provides multimode general coverage RX from 11KHz through 65MHz and 1W PEP TX (100W
HF PA optional) on all ham bands from 160M-6M. As a banus, the receiver functions as a high
dynamic range spectrum analyzer. You will be amazed at the brick wall software filters that
offer a 500Hz filter shape factor of 1.05:1. An all-digital AGC eliminates weak signal compres-
sion (pumping) due to strong nearby signals. Start with the assembled and tested SDR-1000
board set and then add an optional enclosure kit, low noise RF front end, 100W PA, 144MHz
transverter IF, and autematic antenna tuning unit. Visit our website to read the articles and
learn mare about the SDR-1000, including minimum PC and sound card requirements,

http://www.wb2jkj.org

i

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22
P.O. Box 1052
New York, NY 10002

Brtwaine &, cation to
Education Since 1950

www.Flex-Radio.com 8900 Marybank Dr.
sales@flex-radio.com Austin, TX 78750
Phone 512-250-8595

. FlexRadio Systems

Software Defined Radios
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MFJ TUNERS

" MFJ-989C Legal Limit Antenna Tuner )

MFJ uses super heavy duty components to make the world’s finest legal limit tuner

MFJ uses super heavy duty oo W . . MFJ /IrrC ore™ Roller Imlnclm
components -- roller inductor, [§ MFJVERSATUNER \
variable capacitors, antenna TRANSMITTER ANTERNA it
switch and balun -- to build the | el - 1 ,
s A 2 ANTENNA
world’s most popular high 13 SELECToR

power antenna tuner. [ = R 5
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-

gives high-Q, low loss. high effi-
ciency and high power handling.
MFJ’s exclusive Self-
Resonance Killer™ keeps dam-
aging self-resonances away from

ing MARS and WARC bands. MFJ-989C . your operating frequency.

MFJ's AirCore™ roller induct-  shortwave -- nearly any $ g massive transmit- Large, self-cleaning wiping
or, new gear-driven turns count- antenna. Use coax, random 359 ting variable contact gives good low-resistance
er and weighted spinner knob wire or balanced lines. capacitors, ceram-  connection. Solid 1/4 inch brass
gives you exact inductance con- You get everything you've ic antenna switch, built-in shaft, self-align bearings give
trol for absolute minimum SWR. ever wanted in a high power, dummy load, TrueCurrent™ smooth non-binding rotation.

You can match dipoles. ver-  full featured antenna tuner -- Balun, scratch-proof Lexan front  MFJ No Matter Whai™ Warranty
ticals. inverted vees, random widest matching range. lighted  panel -- all in a sleek compact MFJ will repair or replace your

Qires. beams. mobile whips.  Cross-Needle SWR/Wattmeter. cabinet (10°%:Wx4'2Hx15D in).  unit (ar our option) for 1 _\f‘eaf‘/

More hams use MFJ tuners than all other tuners in the world!
MFJ-986 Two knob Dyjferentml T" MFJ-949E deluxe 300 Watt Tuner MFJ-16010 random wire Tuner
— More hams Operate all bands anywhere
with MFI's reversible L-network. u

use MF.J-949s
than any other Turns random wire into powerful

antenna tuner in T transmitting antenna. 1.8-30 MHz. l\’ls'z'gﬁgslo
the world! Handles 300 Wanx MEJ-G49E 200 Watts PEP. Tiny 2x3x4 in.
Full 1.8 to 30 MHz coverage. cus- s4 4995  MFJ-906/903 6 Mefer Tuners
) ) MEJ-98¢ tom inductor switch, 1000 Volt MFJ-906 has light-
Two knob tuning (differential $3299 tuning capacitors, full size peak/average ed Cross-Needle SWR/

capacitor and AirCore™ roller lighted Cross-Needle SWR/ Wattmeter. 8 Wattmeter. bypass switch. ; o
inductor) makes tuning foolproof and easier  position antenna switch, dummy load, ORM-  Handles 100 W FM. 200W SSB. MEI-906
than ever. Gives minimum SWR at only one Free PreTune™. scratch proof Lexan front MFJ-903, $49.95. Like MF1-906. $79%

setting. Handles 3 KW PEP SSB amplifier  panel. 3':Hx10°Wx7D inches. less SWR/Wattmeter, bypass switch.

input power (1.5 KW output). Gear-driven ~ MFJ-948, $129.95. Economy version of MFJ-  MFJ-921/924 VH %'/UHF Tuners
turns counter, lighted peak/average Cross- 949E. less dummy load. Lexan front panel. MFEJ-921 covers

Needle SWR/Wattmeter. antenna switch, MFJ-941E super value Tuner 2 Meters/220 MHz.

balun. 1.8 to 30 MHz. 107:Wx4'/2Hx15 in. The mcm‘jor MFJ-924 covers 440

g MEz SWRIWar- MEJ-921/924
Handles 300 Watts meter. 8x2'2x3 in. Simple 2- $69°"
PEP. covers 1.8-30 MFJ-941E knob tuning for mobile or base.

MHz. lighted Cross-Needle SWR/ $419% MFJ-922 [44/440 MHz Tuner
Wattmeter. 8 position antenna Tiny 4x2'/2x1'/s” tuner covers = T

MFJ-962D compact kW Tuner . money!

switch, 4:1 balun, 1000 volt capacitors, VHF 136-175 MHz and UHF
Lexan front panel. Sleek 10'2Wx2':Hx7D in. 420-460 MHz. SWR/Wattmeter =&
MFJ-962D  MFJ-945E HF/6M mobile Tuner reads 60/150 Watts. ME1.922 79

A few more dollars steps you $9 G995

lljipaflgllauf ﬂ)tﬁ%rggi’agszigT%‘gﬁ:mr input antenna bandwidth so gE I|I|;1[|nlattzjsle;hol
: e P P you don’t have to stop. - Spois, CELIEE,
T 800W ol e orAmerivon's i and it sour anenn. {5k TVURFL wak gl
driven turns counter. pk/avg lighted tgos;s- Dty 8X%X6 in. Lighted Cross- quse%_b) pCO()IRl tificial RF :
Needle SWiUWaltmétcr antenna switch, balun Needle SWR/Wattmeter. Lamp and bypass ~ £00UCITE: -'N?‘?u’b A ~1L-]a' I;J!H-935!
L front. 1.8-30MHz. 10/ecdax 107/ in. | SWitches. Covers 1.8-30 MHz and 6 Meters. ground. Electrically places faraway 89
Gxam, ton L. g e R 300 Watts PEP. MEJ-20, $4.95, mobile mount. RF ground directly at your rig by
MFJ-969 300W Roller Inductor Tuner =~ o J-971 portable/ORP Tuner  Uning out reactance of connecting wire.
— P MFJ-934, $169.95. Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

Extends your mobile MFJ-931 artificial RF Ground

Tunes coax, balanced =
lines, random wire 1.8-30 mq :

MHz. Cross-Needle Meter. == :
SWR, 30/300 or 6 Wait QRP MF1-971 Free MFJ Catalog )
ranges. Matches popular MFJ $Q Q95 and Nearest Dealer . . . 800-647-1800
transceivers. Tiny 6x6'/2x2'/2 in. I = T
j itip://www.mfjenterprises.com
Superb AirCore™ Roller ;“4’:91‘99635 MFJ'B‘O"B smallest Versa Tuner .| vear No Marter What™ warranty * 30 day money
Inductor tuning. Covers 6 Meters . MFJ’s smallest (5x2x6 back guarantee (less s/h) on orders from MFJ
thru 160 Meters! 300 Watts PEP SSB. Active in.) and most affordable MFJ ENTERPRISES, INC.
true peak reading lighted Cross-Needle SWR Wide range 200 Watt PEP Box 494, Miss, State, MS 39762
Wattmeter. ORM-Free PreTune™. antenna  Versa tuner. Covers 1.8 to 30 MFEI-901B (662) 323-3869: 5-4:30 CST, Mon -Fri
switch. dummy load. 4:1 balun, Lexan front MHz. Great for matching $T9°5 FAX: (662) 323-6551: Add s/h
pa“e]- 3'LHXT10'2Wx9'/:D inches. solid state rigs to linear amps. Prices and RpLCIﬁCaIIOIISIg][ICIﬂSWIJI?SI\,((C6)67(%?1ﬂ::;ﬂzg' n(-).?;i?u ine.



SPECTRUM
DEFENSE

«.more than just BPL!

ARRL’s victories— defense against “Little LEOs™
...expansion of the 40-meter band...access to five channels
in the 5 MHz band for emergency communications
—were made possible by member contributions!

In the future when spectrum is challenged
and new consumer products are developed,
ARRL will represent you and all of Amateur Radio!

Now a vigorous campaign against BPL interference

is underway...including technical studies, visits to official
Washington...and we must do more in the coming months.

Your contribution is vital to ARRL’s continued success!

Donate on the web at www.arrl.org/defense,
or send your contribution to;

2005 ARRL Spectrum Defense Campaign

225 Main Street
Newington C'T 06111-1494
Telephone 860-594-0397

Please contact the
Advertising Department at
860-594-0231 or
hamads@arrl.org for further
information or to submit your ad.

ALL WEATHER/ALL BAND
Motor Tuned Antennas by

Larry’s Antennas LL

WWW.KJ7U.COM

KJ7U@KJ7U.COM - 360-896-5810
Two Versions:

Full Size (6 to 160 Meters)
Shorty (10 to 80 Meters)

Easy to tune in seconds manually
with remote control box and cable.

= (@S rprar
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1. Advertising must pertain to products and services
which are related to Amateur Radio.

2. The Ham-Ad rate for commercial firms offering prod-
ucts or services for sale is $2.00 per word. Individuals
sellingorbuying personal equipment: ARRL member 65¢
per word. Non-ARRL member $1 per word, Bolding is
available for $2.25 aword. Prices subject to change with-
out notice. You may pay by check payable to the ARRL
and sent to; Ham-Ads, ARRL, 225 Main St., Newington,
CT 08111. 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, abbrevia-
tion, 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 ar
proofs of Ham-Ads cannol be supplied, Ads submitled in
writing should be typed or printed clearly on an 8 1/2" X
11" sheet of paper.

4, Closing date for Ham-Ads Is the 15th of the second
month preceding publication date. No cancellations or
changes will be accepted after this closing date.
Example: Ads received October 16th through
November 15th will appear in January QST. If the 15th
falls on & weekend or holiday, the Ham-Ad deadline is
the previous working day. Please contact the Advertising
Department al 860-524-0231 or hamads@arrl.org for
further infarmation or to submit your ad.

5. No Ham-Ad may use more than 100 words. No adver-
tiser may use more than two ads in one issue. Alast name
or call must appear in each ad. Mention of lotteries, prize
drawings, games of chance efc is not permitted in QST
advertising.

6. New firms or individuals offering products or services
for sale must check with us to determine if a production
sample (which will be returned) should be submitted for
examination. Dealers 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 integrity of adver-
tisers who are chviously 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, marital status or national ongin.

The League reserves the night to decline or discontinue
advertising for any other reason.

QST Ham Ads on the Web —
Updated Monthly!
www.arrl.org/ads/ham-ads.html

Sell Your Radio TODAY!
Check out RADIOS On-Line on the
ARRL web site:
www.arrl.org/ads/RadiosOnline/

Club/Hamfests/Nets

FRIEND OF BILL W.77? - Join HAAM net Saturdays at
12:30 Eastern on 14.290; Sundays at 09:30 Pacific on
14.340/2. KBLX

FRIENDLY daily QSQ on 14.326/14.343 at 2230 UTC.
Join in with the Chaverim and friends. For further info
query: Bob, WABMFM, 17351 Cagney St., Granada
Hills, CA 91344 or email: chaverim@ earthlink.net

THE "ONLINE HAMFEST!” ™ - Live! Buy, sell, frade,
wanted, radio gear! Free guest admission. Live chal
with online sellers and more. Contact KGOZZ or visit
www.onlinehamfest.com today!




MFJ 1.8-170 MHz; SWR Analyzer

Reads complex impedance . . . Super easy-to-use
New MFJ-259B reads antenna SWR . . . Complex RF Impedance: Resistance(R) and
Reactance(X) or Magnitude(Z) and Phase(degrees) . . . Coax cable loss@dB) . . . Coax cable
length and Distance to fault . . . Return Loss . .. Reflection Coefficient . . . Inductance . . .
Capacitance . . . Battery Voltage. LCD digital readout . . . covers 1.8-170 MH7,. . . built-in
Jrequency counter . . . side-by-side meters . . . Ni-Cad charger circuit . . . battery saver . . .
low battery warning . . . smooth reduction drive tuning . . . and much more!

The wortd’s most popilar SWR
analyzer just got incredibly better
and gives you more value than ever!

MFJ-2598 gives you a complete pic-
ture of your antenna’s u}}er_‘formance. ou
can read antenna SWR and Complex
Impedance from 1.8 to 170 MHZ.

You can read Comflex Impedance
as series resistance and reactance (Rt
or as magnitude (Z) and phase (degrees).

You can determine velocity factor,
coax cable loss in dB, length of coax and
distance to a short or open in feet.

You can read SWK, return loss and
reflection coefficient at any frequency
simultaneously at a single glance.

You can also read inductance in ulf
and capacitance in pF at RF frequencies.
Large easy-to-read two line LCD
screen and side-by-side meters clearly

display your i:}formation.

It has built-in frequency counter,
Ni-Cad charger circuit, battery saver,
low battery warning and smooth reduc-
tion drive tuning.

Super easy to use! Just set the
bandswitch and tune the dial - just like
your transceiver. SWR and Complex
Impedance are displayed instantly!

Here’s what you can do

Find your antenna’s true resonant fre-
quency. Trim dipoles and verticals.

Adjust your Yagi, quad, loop and other
antennas, c e antenna spacing and height and
watch SWR. resistance and reactance c%an e
instantly. You’ll know exactly what to do by
simplg watching the display. )

) erfect(g tune critical HF mobile anten-
nas in seconds for super DX -- without sub-
Jectml%[your transceiver to high SWR.

easure your antenma’s 2:1 SWR band-
width on one band, or analyze multiband per-
formance over the entire spectrum 1.8-170 MHz!

Check SWR outside the ham bands with-
out violating FCC rules,

Take the guesswork out of building and
adjusting matching networks and baluns.

Accurately measure distance to a short or
openin a failed coax. Measure length of a roll

of coax, coax loss, velocity factor and impedance.

easure inductance and capacitance.
Troubleshoot and measure resonant frequency
and approximate (Q of traps, stubs, transmission
lines, RF chokes, tuned circuits and baluns.
Adjust your antenna tuner for a perfect
1:1 match without creating QRM.
And this is only the beginming! The

MFJ-224

$ 95
159 Measure signal strength
over 60 dB range, check am? set FM c?evi-
ation, measure antenna gain, beamwidth,
front-to-back ratio, sidelobes, feedline loss
in dB. Plot field strength patterns, posi-
tion antennas, measure preamp gain,

MFJ HF/VHF SWR ANALYZER
L

JODEL MFJ-2598

Call your favorite MEFJ-259B
dealer for your sz 5995
best price!

MFJ-2598 is a complete ham radio test station
including -- frequenc#f counter, RF signal ﬁen-
erator, SWR Analyzer™, RF Resistance an
Reactance Analyzer, Coax Analyzer, Capacitance
and Inductance Meter and much more!
Call or write for Free Manual

MFJ’s comprehensive instruction manual
is packed with useful applications -- all ex-
plained in simple language you can understand.

Take it anywhere

Fully portable, take it anywhere -- remote

AA or Ni-Cad batteries (not included) or 110
VAC with MFJ-1312D, $14.95. Its rugged all
metal cabinet is a compact 4x2x6%s inches.
How good is the MFJ-259B?
MFJ SWR Analyzers™ work so good,
many antenna manufacturers use them in their
lab and on the production line -- saving thou-
sands of dollars in instrumentation costs!
Used worldwide by professionals everywhere.

More MFEJ SWR Analyzers™
MFJ-249B, 8229.95, Like MFJ-259B,

sites, up towers, on DX-§editi0ns. Ituses 10

but reads SWR, true impedance magnitude and

frequency only on LCD. No meters.

MEFJ 2 Meter FM SignalAnalyzer™

detect feedline faults, track down hidden transmit-
ters, tune transmitters and filters. Plug in scope to

analyze modulation wave forms, measure audio dis-

tortion, noise and instantaneous peak deviation.
Covers 143.5 to 148.5 MHz. Headphone jack, bat-

tery check function. Uses 9V battery. 4x2Y2x6%s in.

More hams use MFJ SWR Analyzers™ than any others in the world!

MFJ-209, $139.95. Like MFI-249B but
reads SWR only on meter and has no LCD or
frequency counter.

— MEFJ-219B, 599.95. UHF SWR
Analyzer™ covers 420-450 MHz. Jack
for external frequency counter. 7'/:x2'-
x2'/ainches. Use two 9 volt batteries or
110 VAC with MFI-1312D, $14.95. Free
“N™ to SO-239 adapter.
SWR Analyzer Accessories
Dip Meter Adapter
MFJ-66, $19.95. Plug a dip
meter coupling coil into your
{ MFJ SWR Analyzer™ and turn it
—eap-it into a sensitive and accurate
R e bandswitched dip meter. Save
LA (ime and take the guesswork out
of winding coils and determini
9uency of tuned circuits and Q o
two coils cover 1.8-170 MHz
your SWR Analvzer™.

Genuine MFJ Carrying Case

depending on
o MFJ-29C, $24.95, Tote
"0 ¢ vour MFJ-259B anywhere with
$ genuine custom carr
\lthis ¢ MEI carrying
8 Bcase. Has back pocket with secu-
rity cover for carrying dip coils,
adaptors and accessories.

“Made of special foam-filled
fabric, the MFJ-29C cushions
blows, deflects scrapes, and protects knobs,
meters and displays from harm.

Wear it around your waist, over your
shoulder, or clip it onto the tower while you
work -- the fully-adjustable webbed-fabric car-
rying strap has snap hooks on beoth ends.

Has clear protective window for frequen-
¢y display and cutouts for knobs and connec-
tors so you can use your MFJ SHR Adnalyzer™
without taking it out of your case. Look for
the MFJ lo oﬁ)r‘igem;ine authenticity!

MFJ-99, 354.85. Accessory Package for
MFJI-259/B/249/B/209. Includes geruine
MFI-29C ¢ n%case, MFI-66 dip meter
adapter, MFJ-1312D 110Vac adapter. Save 85/
L New!  Tunable Measurement Filter™
o MFJ-731, $89.95. Exclusive MFJ
tunable RF filter allows accurate SWR
2 and impedance measurements 1.8 to 30
MHz in presence of strong RF fields.
Has virtually no effect on measure-
ments. Works with all SWR Analyzers.

MFJ No Matter What™ warranty

MFJ will repair or replace {at our option)

your MFI SWR Analyzer™ for one full year.

Free MFJ Catalog
Nearest Dealer . . . 800-647-1800
hitp:/www.mffenterprises.com
* 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders from MEJ
%ggg() 323-5869; 5430 C5T, Mon, Fri.
E h: 062) 323-6551; Add sh
ec

MFJMFJ ENTERPRISES, INC.
elp: (662) 3230549

Box 494, Miss. State, MS 30762
Prices and specifications subject to change. () 2004 MFJ Enterprises, Inc

resonant fre
coils. Seto




High Sierra AntennAs

Happy Holidays

Sidekick™

Smallest motorized HF antenna
75 to 6 meters
Base is just 15 inches tall
Motor driven & tunes in just seconds
Famous Black Hawk Motor
3/8-24 Base, 200 watts, black whip
Easy to install and use

HS-1800/Pro

Most popular motorized antenna
80 to 6 meters
36 inches tall, several colors
Motor driven & remotely tunes
Famous Black Hawk Motor
1000 watts, mounts available
Install just about anywhere, car, house, RV

Controllers
for Icom and Kenwood.
You can plug your

Sidekick™ or HS-1800/Pro

into transceivers like the

IC-706 and the TS-480 for
semi-automatic tuning with our
i-Box and k-Box controllers.

cqpn

HF Tripod
Mag Aluminum,

Mount powder

Capacity %cl):éid

plate for 4 poun&s

grounding. Has 3/8- 6 feet taII)

24 thread for the
Sidekick

‘High Sierra AntennAs
530-273-3415 www.cq73.com

Happy

Riders Troubleshooters Manuals on DVD
120,000+ Radio Model Nbr Schematics

Fabulous new product -all 23 volumes on DVD.
Special introductory price of only $ 156 shipped USA.
High resolution DVD runs on PC's with Windows.
Hundreds already sold! Easy lo use, has all indexing
and manuals on a single DVD-ROM. Check out our
other CD/DVD publications on our web site.

e A e L
R

Radio Era is lhe largest publisher of old radio infor-
mation in digital formal in the world. Call, Email or
Write for our catalog of CD's and your needs!

SCHEMATIC & MANUAL SERVICE BUREAU
000 schematics - 50,000+ Manuals & Growing

% RAPID LhA ARCHIVES
(=] 2043 Empire Cenlral - Dallas, Texas 75235
214-358-5195 - Fax 214-357-4693

Major credit cards - sales@radioera.com
http:/www.radioera.com

www.surplussales.com
Surplus Sales of Nebraska
Your headquarters for KWM / HF380 Parts
360Hz CW filter, AC-3810
(COL) 642-2441-001
1.7KHz ssb/data/rtly filter, AC-3812
Vintage Equipment Manuals
National, Hallicrafters, Hammarlund, E.F. Johnson,
Central Electronics, Harvey Wells, Drake, Clegg,
Visit our website for a list of manufacturers and
equipment. Most orders shipped Priority Mail (U.S.
only) in 24 hours. Try our new Shopping Cart!!
e-mall: grinnell @ surplussales.com
800-244-4567 - 402-346-4750
Advanced Specialties Inc.
YAESU = ALINCO = MFJ = UNIDEN = COMET
...and much, much more!
HUGE ONLINE CATALOG! '
800-926-9HAM » 201-843-2067
114 Essex Street, Lodi, NJ 07644
and Dual Radio Support
DX4WIN now combines the quality
features, flexibilty and customer
quality INTEGRATED PSK31
interface. No longer do you have to work
PSK and then log in separate applications.
using all standard DX4WIN features.
DX4WIN version 6.0 only $89.95
Shipping $6.95 US/$11 DX.

) (COL) 642-2438-001
S
$79 each
Elmac, RME, Collins and 100s more!!

1502 Jones Street, Omaha, NE 68102
“New Jersey's Communications Store"
www.advancedspecialties.net
Featuring Integrated PSK31,
support it’s famous for, with a high
[t can ALL be done within DX4WIN,
Upgrades available for previous versions

To order, or for more information, contact:

Rapidan Data Systems
PO Box 418, Locust Grove, VA 22508
(540) 785-2669; Fax: (540) 786-0658
Email: support@dx4win.com
Free version 6.0 demo and secure online

ordering at ywww.dx4win.com

MARCQO The Medical Amateur Radio Council Lid. 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://iwww.marco-ltd.org

RAINBOW AMATEUR RADIO ASSOCIATION
Serving the gay/lesbian community since 1995.
ARRL affiliated, Privacy respected, Three 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 www.arrl.org/arrlletter. Members
may sign up for free email delivery of The ARRL Letter
while registering on the Members Only Web Site, or by
visiting their “Member Data page” after registering.

WORK GEORGIA'S 159 COUNTIES: New award, with
progress certificates for 50 and 100 counties. Atlanta
Radio Club, htip://www.wddoc.org

Property/Vacation/Rentals

A BERMUDA HAM QTH awaits you. YL/XYL
friendly. Email edkelly @logic.bm or phone VPSGE at
1-441-293-2525.

ADVENTURE TRAVEL - HAMS and families - March
'05 - Chile, July '05 - Svalbard, Beginning '06 South
Pacific, Easter Island to Papua New Guinea. Custom
ltineraries available. Marc, KOPET 206-546-8952
~www.CASUALDX.com~

ALASKA DX VACATION RENTAL - plus fishing and
hunting in Homer, Alaska. 2 bedroom/2 bath deluxe
accommodations + ham shack. Rigs, KW amps,
antennas. AL7DB@ARRL.NET,
www.diamondridgecottage.com 1-907-235-7526

ANTENNAS WELCOME in Sun City Arizona! Let me
send you free info about this remarkable “active
retirement” community. It's safe, quiet and surprisingly
affordable. Homes from $90K to $250K.
N7RH@azqth.com. Don Steele, Ken Meade Realty.
800-877-1776

BELIZE VACATION QTH www.wishwilly.net

COLORADO CHALET with ham gear,
www.lostcreekcabin.com. WBLSD, Buena Vista, CO.

DXshack FG, J6, 3W, XU, XW TRX+kW-AMP+Beam
ANT, Bed. www.qgth.com/dxshack

| represent buyers and sellers of luxury homes in
Scottsdale and Carefree, AZ. I'll help cut through the
CC&R and antenna restriction clutter. DJay DiMarco,
W8QV - Associate Broker/Realtor, Windermere
Sonoran Properties, Scottsdale, AZ. 480-239-1765,
www.dimarco@windermere.com

KH6SQ - http://www.seagmaui.com

MAUI HAWAII - Vacation with a Ham. Since 1990.
www.seagmaui.com 1-808-572-7914 or
khésq@arrl.net

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

TURKS AND CAICOS: 3 br/2 bath; pristine beach;
XYL approved deluxe accommodations; rigs; amps;
antennas. www.qth.comivps 270-259-4530;
kdisv@k105.com For rent or sale

VY2TT www.peidxlodge.com

Antique/Vintage/Classic

10 METER FM REPEATER 29.660 MHz open
squelch! WOGOB/R. Hams, come join the fun on 10
FM. Chicago area open repeater looking for hams
interested in the proliferation of underused ham bands,
possible club forming. Dan W9GOB

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




MFJ Speech Intelligibilit Enhancer

. makes barely understandable speech highly understandable!

MI'J Spee(h lmeﬂrmbrfm Inf!rmur
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“Wimt did you say?” Can you
hear but . . . just can’t abvays understand
everpthmg people are saying?

As we get older, high frequency hear-
ing loss reduces our a ility to under-
stand speech. Here’s why .

Research shows that neariy half the
speech ntelligibility is contamed 1n
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 mteflmbﬂlty -- only 4%.

To dramatically improve your ability

MFJ Contest Voice Keyer

to understand
speech, you must:

First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelligi-
B bility is concen-
$ MFIJ-616 95 trated.

Second, drasti-

1 69 cally reduce speech
enerr’i,; below 500 Hz where only 4% of
speech mtelligibility lies.

The MFJ-616 splits the audio speech
band mto 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 fre-
quencies and adjusting the balanced con-
trol, speech that you can barely under-
stand become highly understandable!

Even if you don I have high frequency
hearing loss, you’ll dramatlca]]y improve
your abil lity to understand speech.
You’ll get an edge in contesting and
DXing ‘and enjoy ragchewing more.

Here’s what OST For Aprll 2001 said

“I expected a subile effect at best,

but I'was astonished . . . The resull 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, [0Wx2'/-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 Accessory Pack. Includes MFJ-392
headphones, two MFJ-281 speakers and
MFI-1316 power supply. Save §7!

Try it for 30 Days

Order from MFJ and try it -- No obli-
gation. If not delighted, return it within
30 days for refund less shipping.

60 dB Null wipes out

Transformer-coupled -- No RFI, hum or feedback . . . 75

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 597 . . . “Qth 1s 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 time! No more “Please repear”.
A playing message can be

Records received audio . . .

MFJ-434 halted by the

*79%

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 character-
istics 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 1solation 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
MFJ-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.

noise and interference

MFJ-1026

$179%

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,
AM, CW, FM -- and frequences
from BCB to lower VHE.

You can null out strong QRM [l

on top of weak rare DX and
then work him! You can null

out a strong local ham or AM
broadcast station to prevent your

_receiver from overloading.

Use the MFJ-1026 as an
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. MFJ’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-
1312D, $14.95. 6'/x1'/:x6'1 1n.
MFJ-1025, $159.95. Like
MFJ-1026
' less built-in
active anten-

MFJ funable Super DSP filter

Only MFJ gives you fun- MFJ-784B
able and programmable
“brick wall” DSP filters.

You can continuously tune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint
and eliminate interference.

Only MFJ gives you 5 factory pre-set
and 10 programmable pre-set filters you

MFJ tunc xbte DSP filter

$24995 -.:r':-.. < ‘ oSS A ..._ =

can customize. Automatic notch Fl]ter
searches for and eliminates multlple het-
erodynes. Advanced adaptive noise reduc-
tion silences background noise and QRM.

na, use external noise antenna.

Free MFJ Catalog

Visit: hitp://www.mfjenterprises.com

or call toll-free 800-647-1800)

« 1 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, Starkwlle
MS 39759 PH: 662) 323-5869

Tech Help: (662) 323-0549

FAX:(662)323-6551 84:30 CST, Mon-Fri. Add shipping.

Prices and specifications subject to change. (¢) 2004 MEJ Enterprises, fne.

http://www.mfjenterprises.com for instruction manuals, catalog, info



ULTRA LOW NOISE PREAMPLIFIERS FROM SSB ELECTRONIC

Model MHz .NF GAIN PTT/VOX H

SP-6 50 <.B8 20Ad. 750/200W 250.00
SP-2000 144 <.8 20Ad. 750/200W 250.00
SP-220 222 «.9 20Ad. 650/200W 250.00
SP-7000 70cm<.9 20 Ad. 500/100W 250.00
SP-33 903 <.9 20 100/10W  380.00
SP-23 1296 =.9 18 100/10W  360.00
LNA 144 <.4 18 NA 220.00
LINA 432 <,5 18 NA 220.00
SLN 1296 «.4 30 NA 260.00
SLN 2304 <.4 30 NA 280.00

The SP-2000 and SP-7000 are NEW Ultra Low Noige 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 viathe 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" 203 MHz. Helical Filter Preamp NF < 0.9 dB 360‘00
MKU13-OTX 5 W 1268 MHz. TX-UPCONVERTER
UTM-1200-DLX 15 W MAST-MOUNT 1268 TX-UPCONVERTER A

UTM-1200-1 1 W 1268 MHz. TX-UPCONVERTER

GaAsPA20 20 Watt 2304 /2400 MHz. Amplifier |-
UEK-3000S 2400MHz. MstMount Mode *S* Conv NF 0.7dB 460.00
LT230S8 1296MHz 30W Transverter NF < 0.9 dB 1400.00
AS-3000 2 port Antenna Switch High Pwr DC - 3.0 GHz  180.00
AS-304 4 Port Antenna Switch High Pwr DC - 600 MHz. 180.00!
S5B-2424GD _ 24GHz. Mode *S* Mag/Alum Parabolic 24  39* 130.00

DB6NT 144 MHz. - 47 GHz. World Class Equipment
NEW! TRANSVERTERS FROM DBE6ENT for 144, 222, 432/435 MHz.
TR144H NF <0.8dB 25 W out TR222H NF <0.8dB 25 W out
TR432H NF <1.0dB 20 W cut  See our WEB Site for complete Details
NEW! 1268 - 1300 MHz. Power Amplifiers up to 250 W out CALL!
MKU13G2 1296 MHz. Transverter NF <0.8dB 1.5W out 465.00
MKU23G2 2304 MHz. Transverter NF <0.8dB 1 W output 520.00
MKU34G2 3456 MHz. Transverter NF <1.0dB 200mW cutput  599.00
MKU57G2 5760 MHz Transverter NF <1.0dB 200mW output  599.00
MKU10G2 10.388 GHz Transverter NF 1.2lyp 200mW culput  620.00
MKU24TVs 24GHz. X-verter 540.00 MKU47TVs 47GHz X-verter 899.00
DB6NT TRANSVERTER KITS See QST Review May '01
MKU13G2KIT... 315.00 MKU23G2KIT... 350.00 MKU34G2KIT...385.00
MKU57G2K|T 385.00 MKU10G2KIT... 415.00

eTnas & Roto

M2 Ant
GMBEX/6M7/6M7JHY 219/320/271 2M12|'2M5WL.’2M18)CKX 175/220/254
2MCP14/2MCP22 255/300
432-0WL [ 432-13WL Call!

175/255/436C P30 / 436CP42UG
18%/254/ 6/2/222/706m HO Loops............

HF Antennas: Call for Super Prices on the new KT-36XA Tri-bander
OR2800PDC ROTCR 1230.00
WinRadlo WR1550E 499.00 WR15501 499.00 WRS3700E Call!

[Aircom PIUS is the new .425(0D)
coaxial cable that everyone
is talking about. Due to its
outstanding electrical and mechanical
specifications and its ultra low loss :haracterlstlcs
AIRCOM PLUS is extramaly 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 1286 2304 3000 5000
Loss per 100ft .27 1.37 2.50 4.63 6.55 7.62 10.39
25 Mirs/82ft. $71.00 50Mtre/164ft$134.00  100Mtrs/328ft $252.00
AIRCOM Connectors:  Type-N 9.00 PL259/ N-Female / BNC 10.00

BEKO Uitra LINEAR Solid State POWER AMPLIFIERS

BEKO Amplifisrs Built for non-stop contest oparation!

HLV-160/10  144MHz. 10 in 160 W Qut Linear Amplifier 569.00
HLV-160/25  144MHz. 25in 180 W Out Linear Amplifier 569.00
HLV-120/10  432MHz. 10in 130 W Qut 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:
rmultiple optimized design according to DLEWU, 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 l. on 5.25 foot boom 130.00
SHF2344 1240 - 1300 MHz. 44 sl. 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: MTWTEFSS 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
I-MATE

TRANSM\T \."OICE & CW messages stered 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 butten. 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)
144 December 2004 05—

800-653-9910
505-286-3333
Fax: 505-281-2820
www.BetterRF.com

GENERATORS

- Supplies High Quality/Clean Power.
- Lightweight & Super Quiet Power.
=~ RPM’s Vary for Long Run Times.

- Battery Charging Cord Included.
(Inciuded on Yamaha EF1000is only)

M AYBERRY

ES & SERVICE, INC.

call Ioll free: 800-696-1745

www.mavyberrys.com

232 Main Street~PO Box 113, Port Murr?z N1 07865
Please read your Dwner's Manual and all labels before aperation.

The Finest in
Ginpole Kits, Antenna Mounts, Standoff Brackets, Quadpods,

Mast Adapters, Climbing Steps, Retor Mounts, Mast Plates,
Strap Brackets, Hot Dip Galvanizing, Custom Fabrication

Download a Catalog at www.w9iix.com

Order Online! 11X Equipment Ltd.
iix @w3iix.com 4421 West 87th St.
708-423-0605 Homelown, IL 60456
Fax: 708-423-1681 Doug, WallX

= S0l rarar
www.towerjack.com

7 TOWER * JACK, the best
tool you'll ever have for
i » disassembling and assembling
2P Rohn towers.

Talk line 1-615-758-9233
> Order line 1-800-242-0130

LOGic 7 -the best software system for your shack!

DXing; built-in & web callbooks; memberships
facility for 1010, SMIRK, FISTS, county hunter, etc. updatable
from web; IOTA & other awards updatable from web; one-
step LOTW upload or download; complete Io%Fmg easy
tracking of any award; 50,000+ QSL list/cards/iabels; un-
o equaled DX spotting; grayline map; contesting;
=72~ highly customizable; mltiple rig/rotor control;
Y \wden tutorial: & much more! Download the

s demo today! Personal Database Applications

Fine quality half scale

telegraph key!
Handcrafted brass and

mahogany base.
Fully functional - Not a toy!
(2-3/8" x 1-1/2" )
$89.00 plus $4.95 shipping
Lee Hutchins KASIRL

P. O. Box 228

Oroville, CA 95965

{530)533-2872

208-852-0830 « Fax: 208-852-0833
http://rossdist.com

Visit Our Site Often for Specials!

Y
KENWOOD
TM-271A — 2M FM Mobile/Base
* 60W

* Weather Band RX w/Alert
» Front-Firing Speaker

ROSS DISTRIBUTING COMPANY
78 S. State Street, Preston, ID 83
Hrs: Tue-Fri 9:30-12/2:30-6 + Mon 9: 10-12(2 30-3:30 E\used Sat & Sun

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
communications 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

APPLE 1 microcomputer for sale. Very rare.
PO Box 179, Floyd, VA 24091. KK4WW,
1-540-763-2534 or Land @ swva.net

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:/iwww.k-bay106.com/mics.htm

CLASSIC RADIOS — www.radiofinder.com
finder@radiofinder.com

CODE PRACTICE OSCILLATOR MUSEUM:
hitp:/www.ndmw.com

COLLINS REPAIR - Specializing in S-Line and KWM2.
Precision Collins Services, N6HK 661-822-6850.
n6hK@ csurfers.net

OUR Asheville, NC ~Southern Appalachian Radio
Museum-~ keeps history alive! -
www.saradiomuseum.org

TELEGRAPH KEYS wanted by collector. Bugs

and unusual or unigue 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:/Aw1tp.com

W4QCF MANUALS - 8§28-298-1847
hitp:/iwww.w4qcfmanuals.com

WANTED: pre-1925 battery radios, crystal sets, and
vacuum tubes. Also early telegraph keys and pre-1900
slectrical apparatus. Jim Kreuzer, N2GHD, 1541
Bronson Road, Grand Island, NY 14072. 716-773-
4999. wireless@pce.net

WANTED WANTED any information to do with the
BC-325 early WW2 radio transmitter. | want to put one
back on air, any info, stories, anecdotes and
recollections as to how to tune it up will be most
welcome. Dan W9GOB, collect 708-361-9012

BC-325 weighs 836 Ibs.

QSL Cards/Call Sign Novelties

200 QSL CARDS $15.00 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 Marigeld St, Longview, Washington 98632-3415.
Al, WA7UQE. capengrave @kalama.com.
hitp:/www.kalama.com/~capengrave/

ENGRAVING: Callsign/name badges by WGLQV.
Send for price list. Box 4133, Qverland 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: wdmpy @ gslman.com. Always 100% satistaction
guarantee on anything we do. Check the web site at:
http:/mwww.gsiman.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

OVERSEAS AIRMAIL POSTAGE plus complete line
of airmail envelopes. Order directly from our web site
— James E. Mackey, proprietor. www.net1plus.com/
users/ryoung/index.htm

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




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 . . .

MFJ’s new adjustable voltage switch-
ing power supplies do it all! Power your
HF or 2M/440 MHz radio and accessories.

MFEJ’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.

MFEJ’s 25 Amp MightyLite™ weighs
just 3.7 Ibs. -- that’s 3 rimes lighter than an
equivalent conventional power supply.
MFJI’s 45 Amp is even more dramatic -- &
times lighter and weighs just 5.5 pounds!

No RF hash!

These babies are clean . . . Your bud-
dies won’t hear amy RF hash on your sig-
nal! None in your receiver either!

Some competing switching power sup-
plies generate objectionable RF hash in
vour transmitted and received signal.

These super clean MFJ MighiyLites™
meet all FCC Class B regulations.

Low Ripple . . . Highly Regulated

Less than 35 mV peak-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!

~— MFJ-4225MV
1499
plus s&h

MFJ-4245MV =2
45 Am

$19 95

plus s&h

They are fully protected with Over Voltage
and Over Current protection circuits.
Worldwide Versatility

MFJ 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

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.
MFJ1-4245MV 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

No RF Hash!

No RF Hash!

Switching Power Supply

cools your power supply for long life.

Two models to choose from . ..
MFJ-4225MV, $149.95. 25 Amps
maximum or 22 Amps continuous. Weighs
3.7 pounds. Measures 5"/sWx4':Hx6D in.
MFJ-4245MV, §199.95. 45 Amps
maximum or 40 Amps continuous. Weighs
5.5 pounds. Measures 7'/2Wx4*/:Hx9D in.

NEW! 25 Amp MightyLite™

Super hght!‘l super MEJ-4125
compact switching
power supply dcllvcls 31 09
25 Amps maximum/22 s sdeh
Amps continuous at
13.8 Volts DC. Low ripple, highly regulated. No
RF Hush! 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. 2.86 Ibs. 5//Wx2'/-Hx5:D in.

MFJ 35/30 Amp Adjustable Regulated DC Power Supply
Massive 19.2 pound transformer . .. No RF hash . . . Adjustable 1 to 14 VDC. ..

MF.J’s heavy duty conventional power
supply is excellent for powering 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 RI' hash -- it’s super clean!

Fully protected -- has over voltage pro-
tection, fold back short circuit protection

MFJ

Power two HF/VH

MEJ-1117

plus s&h

This 1s MFI's most

MFJ-1118, §74.95.
versatile and highest current Deluxe
Mudtiple DC Power Qutlel. Lets you
power two HF and/or VHF transceivers and

and over-temperature protection.  MFJ-4035MV
You get front panel $1 4995
adjustable voltage from 1 to 14 -
VDC with a convenient detent
setat 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'/:Wx6Hx9"/iD inches.

th Current Multiple DC Power Outlets

MFI-1112 s .
53495 RF bypassed 5-way binding

55 495

SiX or more accessories from

VDC supply.
Two pairs of super heavy
MFJ-1116  duty 30 amp 5-way binding

plus s&h

$ 4995 posts connect your transceivers,

Each pair is fused and RF
bypassed. Handles 35 Amps
total.Six pairs of heavy duty,

plus s&h

posts let you power your acces-
plus s&h  sories. 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, 12'2x2%ix2'/z in.

transceivers and six or more accessories from your 12 VDC power supply
MFJ-1118

'f $7495 your transceiver’s main 12

MFJ-1116, $49.95. Similar to MFJ-
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.

MFJ-1117, $54.95. For powering four
HF /VHF radios (two at 35 Amps each and
two at 35 Amps combined) simultaneously.
Tiny 8x2x3 inches.

Free MFJ Catalo

and Nearest Dealer . . . 800-647-1800 )

http://www.mfjenterprises.com

« 1 Year No Matter Whar™ warranty » 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
Mrj (662) 323-5869; 8-4.30 CST, Mon.-Fri

FAX: (662) 323-6551: Add s/h
Tech Help: (662) 323-0549

Prices and specifications subject to change. (¢) 2004 NI Enterprises, fnc.

All are protected by MFJ’s famous No Matter What™ one year limited warranty.



Heading South
For The Winter?

Station Stays Home.
Second HF At The QTH?

394 Bloomfield Ave, Caldwell, NJ 07006
(973) 364-1930 www.kjielectronics.com

We match or beat any price!

NATIONAL RF, INC.

VECTOR-FINDER
Handheld VHF direction
finder, Uses any FM xcvr.
Audible & LED display.
VF-142Q, 130-300 MHz
$239.95
VF-142QM, 130-500 MHz
$289.95

S/H Extra, CA add tax

DIP METER

Find resonant freq of tuned
circuits/networks/antennas.
Aux output for freq. cntr.
NRM-2, with 1 coil, $219,95
NRM-2D, with 3 coils (1.5-
40 MHz), and case, $299.95
Additional coils (ranges
between 0.4 and 70 MHz
avail.), $39.95 each

7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111
868.565.1319 FAX 858.571.5909

www.NationalRF.com

Available from ARRL

Passport to

World Band Radio

Edition
2005

There are
more
than 100
countries
reaching
out every
day with
news, music and
entertainment. Make Passport
your guide. Includes a
channel-by-channel guide to
World Band Schedules and
other listening resources.

World's #1 Selling Shortwave Guidel

ARRL Order No. 9446—0Only $22.95*
*shipping $8 US (ground)/$13.00 International

The national association for
ARRL Auateur ravio
SHOP DIRECT or cali for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP

ORDER TOLL-FREE 888/277-5289 (US) OST 11/2004

Gift Giving
Made Easy
www.arrl.org/shop

ALL PRECISION
TESTED AND

100ft.

maDEINTHEUSA. - 50 Ohm Low Loss (RG8/U Size)
w/N Male Connectors

Each End

-

" Ultra-Violet lmrha'ca:i{ﬂi
* & Direct Burial Jacke

*Stranded Center Conductor
for flexibility.

SILVER, TEFLON®
CONNECTORS, ’

1
A

*Double shielded to help
prevent signal leakage.

OUR PART # CXP1318FN100
IN STOCK:
ONLY $98.95 EACH

For prices and other product

details please visit us on line:

www.cablexperts.com
146
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CABLE X-PERTS, INC.

Connecting You to the World...

800-828-3340

or email: tech@cablexperts.com

General

#1 AMATEUR CALLSIGN CD-ROM. “HamCall”
contains 1.7+ million world wide callsigns. Works with
logging programs. Six FREE monthly Internet updates.
Check/Visa/MC. $50, $5 ship/handling. Buckmaster,
6196 Jefferson Hwy., Mineral, Virginia 23117.
800-282-5628, http://hamcall.net/

2005 Callbook CD-ROMs, $39.95. and ARRL books/
CDs discounted. AABEE @amsat.org;
www.radiodan.com/aa6ee

ADI, ARRL, Heil, OPEK, RIGrunners, RiGblasters,
W2IHY, Uniden Scanners. Great service! Discount
prices! WWW.CHEAPHAM.COM

AMATEUR RADIO SERVICE/ALIGNMENT.
Authorized Kenwood, ICOM, Yaesu Service Center **
Amplifiers, Tuners, Duplexer Tuning & Repairs**
N1IMO Bernie, W1ZC Dick, WW1Z John.

Beltronics, Inc., Hollis, NH, 603-465-2422
www.beltronics.net  hamrepairs @ beltronics.net

ANTENNA COMPARISON REPORT: HF
TRIBANDERS Find out the real lowdown on HF
antenna performance. K7LXC & NOAX test the
KT34XA, TH7, TH11, C-3 Skyhawk and more. Over 60
pages. $17 + $4 s/h. CHAMPION RADIO PRODUCTS,
www.championradio.com, 2068-890-4188,

ANTENNA COMPARISON REPORT: HF VERTICALS
K7LXC and N@AX 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~ Expert Repairs. Over
10,000 hours servicing only the FT-102. Reasonable
rates. Call 954-961-2034, Mal, NC4L or 102 web site
www.members.aol.com/NC4LMal

BEAM HEADINGS $6.00 PROPAGATION
SOFTWARE $20.00 Engineering Systems Inc.,
PO. Box 1934, Middleburg, Virginia 20118-1934
w4dhet@aol.com

BELDEN COAX - “The Good Stuff” at
www.Radio-Warehouse.com tel: 704-321-2300

CASH FOR COLLINS & HALLICRAFTERS SX-88;
62S-1; 55G-1; 399C-1; KWM-1; 518-1 “buy any Collins
equipment” Leo KJGHI ph/fax (310) 670-6969,
radioleo @ earthlink.net

DIGITAL FIELD strength meters: IC Engineering,
http:/fwww.digifield.com

DIRECTIONAL Antennas Made Simple. Excellent for
160/80/40m. WWW.BROADCASTBOOKS.COM

DISCONE Antennas, full sized 13-1300 MHz other
discones, too. 1500 watts+. Dave WABTYJ,
805-239-1932, martronics @tesn.net,
www.martronics.org

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

ESTATE SALE, W1JP, BILL-SK. One of Kenwood's
finest - complete station, TS8508, PS30 power supply,
AT230 antenna tuner, PK232 TNC all connecting
cables. 850 has extra CW filter installed, and power
cord for battery use included. Manuals included.
$595.00 or BO. Also for sale: Heathkit phone patch -
$15, 1KW Variac for zero to 140 volts - $20, Assorted
2 meter equipment - cables and connectors. Clean
WW2 ARCS transmitter, 5.3-7+MC. Make offer.
Contact Heather Hall, 772-781-5636

“EVERYTHING FOR THE MORSE ENTHUSIAST!
Morse Express. Keys, keyers, kits, books.
303-752-3382. http://www.MorseX.com

FERRITE Split core w/plastic case
www.e-olympix.com

FOR SALE: Collins 30 S1 Linear Amp $2500.00.
Also full line of Collins. W8SFO, 415-474-5704

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

GE, Motorola, Johnson. | have for sale many of the
above mobiles, repeaters, base stations, accessories,
power supplies, parts, service manuals from 40 years
old to 2 years old. Payment by United States Postal
Money Order Only. 603-668-3004 Walter Kay

HALLICRAFTERS Service Manuals. Amateur and
SWL. Write for prices, Specify model numbers desired.
Ardco Electronics, PO. Box 95, Dept. Q, Berwyn, IL
60402.




Antenna Tuners for Your Applications

LDG Autotuners will match
your antenna with an SWR up
to 10:1 down to 1.5:1 or less!

= Gone are the days of endlessly spinning knobs on a manual tuner

= Switched L network gives you the most efficient power transfer to your antenna
= All tuners are microprocessor controlled and operate on +12VDC

= Interfaces available for many popular radios but are not required for operation

Tunes with SSB... Just key the mic and speak!

The AT-100Pro is a full featured, frequency sensing, memory autotuner
designed for today’s HF radios. It features dual antenna connectors with over
2000 memories for each. Latching relays reduce power consumption and hold
the match even with DC power removed. Tunes with SSB. Just pick up the mic,

speak, and it tunes!
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AT-100Pro Autotunes Llj.;s"

The AT-100Pro uses LDG'’s standard high efficiency, microprocessor AT-100Pro Memory Tuner

controlled, switched “L” network and works with dipoles, verticals, inverted Vees 4 {5 125 watts

$219

and other coax fed antennas. Use with the optional 4:1 or 1:1 external baluns 4 160 to 6 meters
for long wires or ladder line fed antennas. Optional interface cables provide « LED bargraphs for Power/SWR/Status

DC power and control from most Icom,

Alinco, Kenwood and Yaesu radios.

= Two antenna jacks; >4000 memories

AT-1000 Hi Power Autotuner
= Up to 1000 watts SSB, 750 watts CW,
500 watts Digital
= 160 to 6 meters
= Analog Power/SWR meter
$599

Z-100 Low Cost Autotuner
= 0.1 to 125 watts (50 watts on 6M)
= 160 to 6 meters
» Latching relays
= LED status and SWR indicators
u 200 fast memories

$149

Optional Accessories

AT-897 Autotuner
= Bolts on Yaesu FT-897
= 160 to 6 meters
= Powered from CAT Port
= Latching relays, no fan

and Interface Cables

RT-11 Remote Autotuner

= 0.1 to 125 watts peak -

= 160 to 6 meters
= Water resistant case
= Optional Remote Head @™  RT-11 RH
= Perfect for remote installation

$209

RBA-1:1 External 1:1 Balun
= Power range to 200 watts
= 1.8 fo 30 MHz
= Binding post connectors
= Weather resistant
m Just 5 x 2.5 x 1.25 inches

RBA-4:1 External 4:1 Balun
= Power range to 200 watts
= 1.8 to 30 MHz
= Binding post connectors
= Weather resistant
= Just 5 x 2.5 x 1.25 inches

ICOM interface. Provides
tuner control and DC
power to LDG Autotuners

= Intelligent radio to LDG tuner interface
= Simply press the tune button on an LDG
autotuner, and the OTT handles the rest!

Y-OTFT for Yaesu

= AC-1-$8

= [com IC-1 — $20
® [com IC-2 — $8
s AL-IC-1 - $20
= Y-ACC - $10

® K-OTT — One Touch Tune interface for
Kenwood radios compatable with AT-300
= Y-OTT — One Touch Tune interface for
Yaesu FT-100 (D) and FT-817
$59

Visit Our Website:

www.ldgelectronics.com

or contact your favorite dealer
for the best price

LDG Electronics, Inc.

1445 Parran Road,

St. Leonard, MD 20685

Phone: 410-586-2177
ELECTRONICS Fax: 410-586-8475




Radio control
en-/decoder software/hardware

RadioCom - Bonito®
ARC - BuTel”
WAVECOM® Decoder

COMPUTER INTERNATIONAL
11693 W. Atlantic Bivd. #31
Coral Springs, FL 33071
E-mail: qst@computer-int.com
www.computer-int.com

ANTIQUE RADIO CLASSIFIED
Free Sample! ; '-"8 Wéf

Antique Radio’s
Largest Circulation Monthly. | £ .
Articles, Ads & Classilieds., et iy

Also: 40's & 50's Radios, Ham Equip., 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

50 Miles Down
800 Miles To Go

Bands Open
IC-706MKIIG

394 Bloomfleld Ave Calliwell NJ 07006
(973) 364-1930 www.kjielectronics.com
We match or beat any price!

RADIO
GEARHARNESS

Bandolier-style harness has 2 radio pockets,
3 accessory pociets for flashlight, pens, GPS,
ete., and full map pocket, along
with many attachment

points for effective
hands-free operation.

$36.95
800 206-0115 www.powerportstore.com

1 il é )
¢

Everything But The Rig

Quicksilver Radio Products

www.qsradio.com

_ Gift Giving Made Easy
www.arrl.org/shop

HEATHKIT AMATEUR RADIO REPAIR by RTO
Electronics, 7280 Territorial Road, Benton Harbor, M|
49022, 269-468-7780.

E-mail: hamtech@ rtoham.com. www.rtoham.com

hitp://www.wb4aej.com/hamdomain

HY POWER ANTENNA COMPANY

http:/www freewebs.com/hypower. Halfsquares,
deltaloops, multiband and QRP antennas.

ICOM repair most ICOM radios by ex-ICOM tech.
COMTEK, http://www.w7jv.com w7jv@acl.com
360-779-9730, Kuni

KENWOOD Factory Authorized Service. Also repair
ICOM, YAESU and others. GROTON ELECTRONICS
(561) 483-0129. hitp://www.grotonelectronics.com/
LEARN CODE by Hypnosis,
Www.success-is-easy.com 800-425-2552.
MACINTOSH ham logging program on CD-ROM.
htp:/iwww.peachtree-solutions.com

MORSE 0-20 WPM 90 days guaranteed! Codemaster
V for IBM compatible PC $29.95. Morse Express,
800-238-8205. http://lwww.MorseX.com

NEW ROHN TOWERS - Cheap. Check us out
www.alabamatower.com

One-Man Towers™ USA. Fantastic deals on in-stock
33-58 fi, 1(888)558-4300;
www.onemantowers.com, higbee @ pe.net

PRINTED CIRCUIT BOARDS for projects shown in
QSsT, QEX, HR, ARRL HB, 73 and more. Custom
boards available. FAR Circuits, 18N640 Field Ct,
Dundee, I 60118; fax/phone 847-836-9148;
www.farcircuits.net; farcir @ais.nel

PROFESSIONAL WEBSITE & HOSTING SERVICES
- Professional and personal websites. Where ham
raclio operator website dreams come true!
www.jwstechsolutions.net

QFile™ QSL FILING SYSTEM - Get Organized!
DXCC and WAS. www.Radio-Warehouse.com or
704-321-2300.

R/C VIDEO at www.myflyingvideos.com or send $7.50
VHS $10.00 DVD-R to: Raymond Keel, WB5FCR,
1200 E Davis St., Suite 115, Box 192, Mesquite, TX
75149.

ZAP CHECKER Model 270

WIRELESS INSTALLATION METER
s8¢ for WIFl, WLANs
e & SURVEILLANCE

+ Aims and Aligns Antennas

+ Tests Transmitter/Antenna Qutput
* Measures Baseline RF and RFI

+ |dentifies HOT and COLD spots

* Finds Hacker Sites & Cable Leaks
+ Optimizes Hub Placement

329 w/ directional 1.8 = 4.5 GHz Ant.
5 (+ $7 $&H. CA Residents add 8.25% ax)

ALAN BROADBAND CO.
93 ARCH ST., REDWOOD CITY, CA 94062
TEL: (650) 369-9627 FAX: (650) 369-3788

WWW.ZAPCHECKER.COM

RADIO VINTAGE RADIO
DaAZE &ELECTRONICS

RADIALWAVE ™ Portable Ground Radial System.
Increase vertical or monopole signal strength. Great for
QRP, backpack or emergency. www.radialwave.com

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

TP L o ommcmone

Reduce intermod on 2m, 220, 440 and
6m by using bandpass filters. See DCI's
extensive website for AMATEUR and
COMMERCIAL RF filters.
www.dci.ca
Call 1-800-563-5351 or
email: dci@dci.ca for expert advice
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. PowerPanel 8
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ALL THE FEATURES

8 Ports - 11In & 7 Out
- Anderson PowerPole Connectors

' More Connections - Less $$$
PowerPaneolDC Power Distribution Panels

Ser Our Wes Stre For EZ-PSK Sounp CArD INTERFACES,
FT-817 Barrery PAcks, AND MoRrel

- = - = Rated for 30 Amps
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- ARES/RACES Standard Connection

= Individually Fused Ports

« RF Suppression

- Surge & Reverse Polarity Protection
=3.75" X3.5"X 1.4"
- One-Year Warranty
- Made in the U.S.A.

PowerPanel 8 pyywerwyry:
www.saratogaham.com

SARATOGA

AMATEUR RADIO PROGUCTS
467 Reynolds Circle
San Jose, CA 95112

RADIO and AMP RECYCLER Antique repair and
restoration. Contact Dean Jones,
www.radioandamprecycler.com 760:221-4098

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

ROHN & NELLO Towers and Accessories,
TENNADYNE: www.tennadyne.com,
tennadyne @tennadyne.com, 616-868-9907

SATELLITE EQUIPMENT - C/Ku Band Big Dish
Equipment, hitp:/www.daveswebshop.com

SELL CAPACITOR 10,000 volt dual 100 mmf Naticnal
TML 100. Antique Morrow receiver and 1936 Radio
City Products tube tester and Precise Co. oscilloscope
kit still in box, $25.00 each. J-47 surplus key
unopened wax carton $10.00, Glen Knox W7ERS,
1813 South Meridian St., Apt. 124, Puyallup, WA
98371. 263-848-6424

SELL - Kenwood TX, Model TS2000X in original
shipping container, never used. $1300. Will ship.
Wendell S. Chapman. Ph 239-561-5766 or

fax 239-561-5768. Also Vertical Antenna, Cushcraft R8
in original shipping box. $275.00

SPYDERCONE ANTENNA, 877-830-CONE (2663)
Www.coneantenna.com

TELEGRAPH KEYS wanted by collector. Bugs and
unusual or unique straight keys or sounders, and tube
electronic keyers. Also pre-1850 callbooks. Vince
Thompson, K5VT, 3410 N. 4th Ave., Phoenix, AZ
850183, 602-840-2653.

TOUCH PADDLE TECHNOLOGY. No moving parts.
www.cwlouchkeyer.com

TUBES: 6JS6C $35, GE 6JB6A $17.
Other amateur tubes available. www.hamtubes.com
n9tew @hamtubes.com 219-924-0945

Treat yourself o new coax or a good commercial
antenna for the Holidays. Cook Towers Inc.
1-877-992-2665.




HYBRID-QUAD ANTENNAS
MINI HF BEAMS
6 models ,2 & 3 element versions

T.G, M. Communications

121 Devon St. Stratford,
ON Canada NSA 278
Tel. & Fax (519) 271-5928
www3.sympatico.ca/tgme

ELECTRIC
RADIO

. MAGAZINE
!. The popular monthly magazine that brings you the
best in vintage Amateur Radio, radio history, and
=8 vintage-only ads. Send $1.00 for a sample to:
ER, PO Box 242, i
Bailey CO 80421-0242
720-924-0171 or email:
| ER@OfficeOnWeb.net
— WWW.ERMAG.COM

Tashjian Towers Corporation
— We Make Parts for Tri-Ex Towers —

WT-51 - 51 ft. Rated for 10 f* at 70 MPH. §1,335.00
LM-354HDSP - 54 ft. Rated for 60 ft* at 70 MPH. $4,250.00
LM-470 - 70 fi. Rated for 24 #? at 70 MPH. $5,300.00
DX-86 - 86 ft. Rated for 23 ft* at 70 MPH. $8,130.00

www.tashtowers.com
2183 South Highland Ave, Sanger, CA 93657
559-495-0307 « Fax 539-495-0357 * sales@lashtowers.com

DTMF decoder board with eight relays

al Remote control eight
devices via radio audio.
Password protection
against unauthorized
entry. Unique board ID.
Comes assembled
with relays. 4.5" x 2.5"

Intuitive Clrcl.nts LLC

Voice: (248) 524-1918 4
Visa * MC » Prepayment

DTMF-8 $119%

http//www.icircuits.com

K2 Transceiver Now with

* New KDSP2
internal DSP
unit for the K2

* New XV Series
transverters for
50, 144, and
222 MHz |

* New KRC2
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.

Our KX1 4-watt, 3-band CW transceiver is the new featherweight champ!
Pocket-size and with controls on top, it's ideal for trail-side,
beach chair, sleeping bag, or picnic table operation. DDS
VFO covers both ham and SWL bands; the receiver
handles CW, SSB, and AM. Features memory keyer,

RIT, loghook lamp, and internal battery. Optional internal
ATU and attached paddle. Basic KX1 kit covers

20 & 40 m ($279). KXB30 option adds 30 m ($29).

K2 Transceiver

T

s
TSI T —

Visit our web site for details on the K1, XV Series, KRC2, and mini-module kits. ‘ WSA e )
o

QELECRAFT  P.O.Box 69 Phone: (831) 662-8345
www.elecraft.com  Aptos, CA 95001-0069  sales@elecraft.com

The hollow, clamshell sound of your hand mic is gone.

Only 4" tall!

Each package includes
accessories ShUW'n

$80.00 mic clip

Mating cable assembly $20.00

Introducing the Handi Mic!

www.heilsound.com

HM-4
HC4DX element.

HM-5
HCS5 full range

element.

HM-iC

for Icom.

HM-PRO
Wide range for
mobile FM

HM-PRO PLUS

Live

sound stage and
great interview
mic.

ind screen

1-618-257-3000
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We Got That!

E-MAIL: hamradiomanuals@aol.com

We Have Owners and SEI_'WL'E Manuals for Most Malms_ and
Models of Vintage, Glassic and Gurrent Ham Radio Equipment!
Hamradiomanuals.com is a project of The Radio
Club of JHS 22 NYC, “The 22 Crew". Our goal is
to provide the best possible product at the lowest
cost all with friendly, helpful & prompt service.

HAMRADIOMANUALS
91 Shore Road

Glen Cove, NY 11542
516-671-1181

Fax: 516-674-9600

wWww.hamradiomanuals.com

150 Miles Down
700 Miles To Go
Road Blocked

Dual Band In Hand
IC-2720H

394 Bloomfield Ave, Caldwell, NJ 07006
(973) 364-1930 www.kjielectronics.com
We maich or beat any price!

Kanga US - QRP Products

DK9SQ — Masts and Antennas
KK7B — R2Pro, MiniR2, T2, UVFO
W7Z0I| — Spectrum Analyzer & more
Embedded Research — TiCK Keyers & more
n8et@kangaus.com www kangaus.com

3521 Spring Lake Dr. Findlay, OH 45840
877-767-0675 419-423-4604

Lordd afh efﬂmency ultra-wide range

anced lines, coax, random wires
-Superb quahty 3 year warranty

The Miracle Whip

-3.5-450Mhz Tx, Rx-25 watts
-proven for the 817, 703, 897
-mounts right on your rig!

And take a look at the
new Miracle Ducker-
the Miracle Whip minus

the whip (a great idea!)

Call toll-free 866-311-6511

See them all at...
www.miracleantenna.com
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FM Repeaters
6M, 2M or 440cm
Just $399.95!

On Your Frequency Pair
Tuned, Ready & Guaranteed”

Repeater Controllers

RC-1000V Voice & CW |D/autopatch ... $259.95
RC-1000 CW |D/autopatch $199.95
RC-100 CW ID .. = .. $129.95

Micro Computer Concepts
727-376-6575
mccrpt@earthlink.net
http://home.earthlink.net/~mccrpt

* Controllers, CTCSS hoards, and duplexers sold separataly

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, LLGC, 7620 Omnitech
Place, Victor, New York 14564, Phone (585) 742-2020,
Fax: (800) 456-6494, email: info @radiodaze.com,
web: www.radiodaze .com

WANTED: CLEGG FM-DX Parts radios
Robert Milligan, KI4MB, 6608 N. 18th St., Arlington, VA
22205-1802 (703) 533-0650

WANTED: CQ Anthology 1 & 2, model 28 compact
teletype AN/UGC 20 or 25, KIANX, 413-527-4304

WANTED: Crystal Filters, .5KC and 5.0KC for
Hallicrafters SX-146 receiver, Louis, WA2CBZ
718-748-9612 after Gpm

WANTED: Early Microprocessors, eg: KIM's; SYM's;
AM's; SQLs; OSl's. Also: UNIMAT & Watchmaker
Lathes & ATMOS Clocks. John Rawley, 1823
Susquehanna, Abington PA, 18001; 215-884-8220;
johnR750@aol.com

WANTED: Information on Gellins 30DX or 30 DXB
transmitter, circuit diagrams, pictures, efc. KTANX,
413-527-4304

WANTED: Late Round Emblem Cellins or Rockwell
Collins S-Line. Jim, WA3CEX, 1-661-25%-2011,
|stitz@ pacbell.net

WANTED: VACUUM TUBES - commercial, industrial,
amateur, Radio Daze, LLC, 7620 Omnitech Place,
Victor, New York 14564, Phone: (585) 742-2020,

Fax: (800) 456-6494, email: info @ radiodaze.com
WANTED: Yaesu FTDX-570, clean ART 13. Frank,
KB@W. 916-635-4994; fdellechaie @ sbeglobal.net
WE BUY RADIOS! www.recycledradio.com

(603) 942-8709

YOU CAN LOG CONTACTS, manage QSLs, LoTW
with DXtreme Station Log. www.dxtreme.com

Jobs

Earn extra meney to buy your Ham equipment. Sell
coax, anlennas, palice, fire, EMS, GMRS and business
radios from the comfort of your home. Contact the
Sales Department at Cook Towers Inc, 1-877-992-2665

‘ TURDID CORES

O .:(‘
‘ £

" <> —a
Ferrite and iron powder cores. Free
catalog and RFI Tip Sheet. Our RFI kit gets
RF| out of TV's, telephones, stereos, etc.
Model RFI-4
+$6 S&H U.S./canada. Tax in Calif.
Use MASTERCARD or VISA

BOX 462222, ESCONDIDO, CA 92046
TEL: 760-747-3343 FAX:760-747-3346

e-mail: into@Palomar-Engineers.com
www.Palomar-Engineers.com

Personal Emergency Response Company
(www.link-to-life.com) looking for part time
installers in the following states & counties:
California (Los Angeles, Orange & Sacramento),
Georgia, Indiana, New York (Erie & Saratoga
Counties), Oklahoma (Muskogee, Okmulgee,
Jefferson, Carter, Stephens, Roger Mills, Dewey, &
McCurtain), Pennsylvania (Susquehanna &
Dauphin), West Virginia (Cabell & Wayne), Virginia
(Rockingham, Augusta & Rockbridge) &
Tennessee, Installs take approximately 1 hour.
Reimbursed monthly. Please email jh@link-to-
life.com

N3FJP’s Logging Software

General Logglng & Contest Spemf c Programs

For more than 30 years AMSAT has pioncered dozens
of spacecrall thal have brought operaling enjoyment

to thousands. Your membership in AMSAT will
support exciting projects planned for launch in the
years (o come. In addition, you'll receive the bimonthly
AMSAT Journal and substantial discounts on software
distributed by AMSAT.

Join now! Call 301-589-6062

or visit the AMSAT Web site at
www.amsat.org.

AMSAT’

Uy
850 Sligo Avenue, Suite 600 92
Silver Spring, MD 20910-4703




WE WANT TO BE
“YOUR RADIO
DEALER.”

Write for our

Updated catalog

Proud to be "AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER"
Serving Amateur Radio Operators Since 1937

710 10th St SW - P.O. Box 73 - Watertown, SD 57201

Used Equipment
Listing!

i AE S l ' Call or Check our WEBSITE Special PRICES

SINCE 1937 WE HAVE BEEN SERVING AMATEUR RADIO OPERATORS. KEEPING YOUR RADIO PERFORMING
IS PART OF THAT. CALL OR EMAIL US FOR YOUR SERVICE NEEDS, (service @ burghardt-amateur.com)

Technical & Info.
(605) 886-7314
FAX (605) 886-3444
Email

sales @burghardt-amateur.com

Home Page

www.burghardt-amateur.com  _ = = — Jim WOMJY

Jim Says, “ Call us for all
SALES; % 9AM TO S — "~y ~ ==~ your ham radio needs. We
SATURDAY 9:AM_>NOON CDT _7' . - enjoy serving you.”




152

!

IC-T90A
6M/2M/70CM @ 5W o Wide Band RXT.495 - 999.99MHz » 500 Alphanumeric Memories
® (TCSS & DICS Encode/Decode w/Tone Scan @ Weather Alert @ PC ngmmmubleﬂ

IC-T22A
20 @ 5W o RX 118-174 MHz Inc. Air Band RX @ 40 Alphanumeric Memories ® Auto Low
Power & Power Saver ® Auta Repeater Funcfion ® PC Progrmnmnl)leﬂ

IC-T7H
e JM/700M @ 6W = RX 118-174 MHz & 400-470MHz 70 Memory Channels e (T(SS
Encode/Decode w,/Tone Scan # Auto Repeater Function @ PC Pfogrummnhieﬂ

IcC-v8
2M @ 5.5W = 136-174 MHz (RX) = 100 Alphanumeric Memories ® CTCSS & DTCS Encode/
Decode w,/Tone Sean ® Auto Repeater Function  PC Prugjrclmmuhmﬂ

iillﬂ
' Iﬁ!ii
SDHOE

LﬁFIESM

IC—T2H sSPORT
2M @ 6W = 40 Alphanumeric Memories ® Alkaline Case ® CTCSS Encode/Decode w/Tone
Scan = Auto Repeoter Function e PC Prm_]rclmnmhleﬂ

Levaee
0000
0 0@0ip

Ho Ho, Ho, Icom HTS - Fun to Go

Nﬂ 0 e0ee:

IC-W32A

2M/70(M @ 5W = 200 Alphanumeric Memories ® V /Y, U/U, V/U Operation ® Crossband
Operation  True Simultoneous Receive ® DTMF Auto Dinler w/Memory  Aufo Repeater
Function ® PC Prcrp,rumrncnbteJH

Seasons Greetings!
(www.icomumericu.com)

tCellulor frequencias blocked, Unblacked versions oveilable to FCC approved users. 110ptional softwore ond coble sequired.
©2004 leom Americo Inc. The kom logo i o registered trademark of lcom Inc. All specfications are subject t change-without nafice or obligafion. 7038
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G3SEK TRIODE AND TETRODE BOARDS & Kits
Exclusive Distributor for the CT Line of CW Keys
BIRD/DRAKE WATTMETER PEP BOARD $30.00
3-500ZG Matched Pair $270.00
572B Matched Set of 4 $194.95
811A Matched Set of 4 $94.95
4CX800A Pair $190.00 — 4CX400A Pair $199.95
= GU-84B $199.95 Each £1

F GU-78B $399.95 Each ?

256-593-0077
http://www.tomstubes.com

O
ICOM

min 12 dy
9« - hitp:llcq2k.com - Jq,

CobE QUICK

Uses Farnsworth Standard

Lone g0.782-485

( Radlo Setup Guides )

Quick Help Mini-Manuals For:
Kenwood, Icom and Yaesu Radios
Printed in color @ Laminated for durability

Step-by-step procedures
Simplify Setup and Operation
Available for recent model radios.
Visit our web page for more information.
Nifty! Ham Accessories
www . niftyaccessories.com y)

250 Miles Down
600 Miles To Go

Stop At Rest Area
Keys Locked In Car

394 Bloomfteld Ave Caldwell NJ 07006
(973) 364-1930 www.kjielectronics.com
We match or beat any price!

Psde=)=4s=)
Since 1991, ProLog has been the logging program

of choice. For a features list, screenshots, reviews,
user comments and secure ordering, visit us at:

WWW.PROLOG2K.COM

Datamatrix, 5560 Jackson Loop NE, Rio Rancho, NM 87124
Orders Only Please: 1-800-373-6564 Info: 1-505-892-5669

o J
— HAM-ADS-

Buy or Sell Radio Equipment
Call 860-594-0231

VIBROPLEX

The Vibroplex Co. Inc.
11 Midtown Park E. Mobile, AL 36606
800-840-8873
Morse code keys, parts,
accessories, logo items

www.vibroplex.com




Get Aboard the Audio Express!

Instantly Switch Transmit and Receive Audio with the Push of a Button
NCS-3240 ® Switch 4 Audio Sources

Multi-Switcher ~ $299.95  Between 4Radfs g

® Switch Seaml‘gsél tween Voice,
CW and Digrial Mbdes =

® Matches Any Micor Audlo Source to
Any Radlo T,

® Switches External Speakers or
Headset to Selected Audio

Eﬁfnfﬁ‘f;fé‘i‘l’333‘{2‘1?:555;2?,'?0 HOLIDAY SPECIAL
o e Buy Both for $599.95 !
‘ NCS 3240 & NCS-3230

NCS-3240 Typical Application

NCS-3230 g Total TX & Rx Audio Control |
Multi -Rx 349.95 Radio 1 Radio2 Rs |du:] Rm lo4 Radio5 Radio6
Offer Good thru 12/31/04 Q ﬁ =
>
@ Monitor Upta*ﬁ? Radios. \\\ : A
3 ® Two Mo‘xntorfhg Modes \ : \
8. 5”Wx 6.2"D x 3. 3. ® Only 2 Sp'aakers Requ[red . ) —_ M:‘
)
The NCS-3230 simplifies the process ® Mu“'p’e Mute Functions ' s ‘:\: i .f": :;
of monitoring multiple radios by ® Man. & VOX Recorder Control v e B S
providing a single point audio Lo ] _
control for up to 6 radios ® Busylights O e w e w

) i NCS-3230 Typical Application
| FREE SHIPPING ON ALL ORDERS PLACED BETWEE{N NOW AND 12/31/04

NCS-C250 $675.00

Mobile Multi-Switcher ® Control 4 Radios with 1 Mic & 2 a3 Hoam

Speakers
® Multiple Muting Options
® PA Output

@ Selected & Unselected Audio
Outputs

® Cross-band Repeater Function

Designed for the mobile environment, .

the NCS-C250 reduces in-vehicle @ llluminated Switches
mobile clutter by eliminating the need

for multiple microphones and = =
speakers NCS-C250 Typical Application

)1 ey HOLIDAYS FROM ALL OF USIAT NeS !

NCS-3203 239.95 @ Controlled by NCS-3240 or Can Be @ Separate Volume Controls for Selected

- Introductory N
Multi-Rx Il Price through Used as a Stand Alone Unit and Unselected Audio
&= % e T Dec. 2004 @ Monitor Up to 4 Radios @ Powerful Internal Stereo Amplifier
A ﬂﬁ &0 Available  ® Automatically Provides Selected & @ Selective Muting of Unselected Radios
B5"Wx 62D x2. o,,H" Jan.2005  Unselected Audio to Separate Speakers with LEDs to Indicate Muted Radios

NCS offers a variety of radio and microphone Interface Cables ...... see our website for details!

( TOMMUNICATIONS www- n cs ra d I o co m .
5. Welcome i

§ oumons Toll Free Tel: (888) 883-5788

Email: ncsradio@ncsradio.com




C 3 @®°  Finest Quality
L UDEVIOr ‘ ’
Ho. Ho, Ho, Icom Mgbiles - ) R
' VHEF & UHF Yagis for 6M-23cm
F G ’ Stacking Systems ‘& Power Dividers
un t() 0! www.c31usa.com
= 866-207-7126 (toll free)

PIN: 6408 u

IC_ZOBH DUU' buﬂd Wim I]Fhfudel HamCall™ world wide CD-ROM
= 2M/700M = 55W VHF/50W UHF = 500 Alphonumeric Memories Over 1,700,000 listings

HamCall™ CD-ROM with FREE updates
» (TCSS/DTCS Encode/Decode w/ Tone Scan  Wide Band RXT 118:999.990 @ via the Internet for 6 months.
MHz ® Remote Control Mic © DMS  DTMF Encade @ 10dB Atfenuator

Clearly, the most current and complete

ham radio CD-ROM. Updated monthly!

The HamCall™ CD-ROM allows you 1o look 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, sireel address, cily, state, postal code, county, counlry
and more. Custom label grlnung 0] lrons prlnls a variety of

labels. HamCall™ s $50, plus $! (38 international)
I( _2200 G D . “ Waorks with DOS, Windows 311951‘93FMEFZGDOIX
0 |Qim . Warks with most logging programs.
. . . i . ) FREE 6 month Internel password included.
® 20 = 45W Output ® 207 Alphonumeric Memories ® Optional Digital Operation By UCKMASTER
Mi

& NEMA Compofible GPS interfoce that allows for GPS Locofion Reporting @ CTCSS
& DTCS Encode/Decade w/Tone Scan © Weather Alert @ and More!

SBEISIIII S ﬁreetmgs from the
IC=703 60 Advertising Staff at QST!
— 0 !

o HF/6 » 10W-0.W@135V 558, OO KT P /W - 0w @ 1351 R ?—‘&'f%‘;’?" R:p::::':::;
E
AN » Newly Designed PA rit ® Interal Anena Tuner  Detachable, Remolable e R R, :

Factory trained technicians using state

Control Panel » DSP with Auta Notch Filter & Noise Reduction ® Automatic Battery of the art test gear to insure the highest
- quality of service for your radio.
Save Mode ® Automatic Power Scale Meter ® And More! High-Performance Modifications.

mesengilRETE 0007 XS

KK7TV Communications
2350 W Mission Lane #7, Phoenix, AZ 85021

IC-=706MKIIG HF performance, mobile size! ol R T R AW T YR sk For Randy, KKTTV
o 160-10M/6/21,/70CH = HF/6M @ 100W, 20 @ SOW, 70CM @ 20W

* 107 Alphonumeric Memories ® (TCSS Encode/Decode w/Tone Scan = AM, CUBEX

FM, WFM, S5B, CW, RTTY; w/DSP @ Auto Repeater ® Plug-n-Play Filters ® Backli Quad Antennas
Function Keys ® Builtin Keyer ® IF-Shift @ And More! “A 40 + YEAR TRADITION”

Quad antennas - 2m, 6m, & HF 10m thru 40m
Check our website - www.cubex.com
Write Or Call For Free Cataleg

IC—2720H e dual bond fun! 228;4?;?2& gﬁség. tffk;l("sF;'I)Eaa'f;B%ﬂ“ss
® 2M/70CM = 50W VHF/35W UHF Output ® 212 Memories ® CT(SS & DTCS
Encode,/Decode w,/Tone Scon ® OMS  Wide Band RXT 118549, 810:999 Mz
© Remate Confrol Mic ® Auto Repeater 500 Miles Down

350 Miles To Go

IC—=V800O et your signal be heord!

o M = 75W Output @ 207 Alphonumeric Memories ® CTCSS & DTCS
Encade/Decode w/Tone Scan ® DMS © Remote Confrol Mic ® FM Normow Mode IC-2100H
 Weather Alert & Channel Scan

Gift For Someone Special

IC—2100H Commeriol grode rugged ond simple fo use! P

94 Bloomﬂe!d Ave Caldwell NJ 07006
® 2M = 50W Output ® 113 Alphanumeric Memories ® CTCSS Encode/Decode (973) 364-1930 www.kjielectronics.com
w/Tone Scan @ Remote Confrol Mic ® MIL STD ® Auto Repeater © And More We match or beat any price!

Seasons Greetings! O . Sky Sweep er
(www.icomumericu.com) l C O M - The sound card software

1Callular frequancies blocked. Unblocked versions avalluble o FCC approved users. 1 Opfianal software and cable required

©72004 leam ﬂm;ricn Inc. lhr; lcom logo kg reqmererj rrm‘errmrk of lom 17;: A sn;z-:d‘smﬁnns ore subject fo change without nofice or ;nh!sgnhnn. 7039 V‘] ‘/‘i’ w- S K \r S w EEP- (j () I\’l
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* HamPROs * HamPROs * HamPROs * HamPROs =

Visit Your Local

HamPROs!

Purchase the 2005 soft cover edition

HOI—I DAY of the ARRL Handbook, and receive a

SPECIAL! FrEE 2004-2005 ARRL Repeater Directory!

YAESU

Chaice of the Warld’s top DX'ers*™

VX-7R/7RB
2M, 6M, 440 and
300mW on 222
Dual RX, Water Resistant

$30
Mfr.
Coupon*

FT-817ND
HF. 6M, 2M, 440

Moje Colpon 5W (w/13.8V ext. DC)

Savingsl*
VX-2R 530
FT-B800R 520

$10
Mir.
Coupon*

HE 6M, 2M, 440
100W HF and 6M
50W on 2M, 20W on 440

Compact Mobile

===l
FT-7800R
2M, 440
50W on 2M, 40W on 440

NOAA WX wiAlert
* Coupons valid through 12/31/04, Call for details,

O
ICOM

FT-897D
HE 6M, 2M, 440
100W HF and 6M
50W on 2M, 20W on 440

Mark-V FT-1000MP/Mark-V Field
200W HF (100W Field|
Class A PA

IC-T90A
6M, 2M, 440
Wideband RX
WX Alert

IC-v8000 1C-208H

Lagggl Siss\;‘;ay 2M, 440 FM Mobile
NOAA WX RX 55W on 2M, 50W on 440

IC-756PROII
HF. 6M IC-706MKIIG
100W All Modes HE 6M, 2M, 440
32 Bit DSP HE 6M, 2M 100W on HF & 6M

100W All Modes

50W on 2M, 20W on 440
32 Bit DSP

#* |COM free accessories are for a imited ume only. Call for details

KENWOOD

TH-K2AT
2M., 5w
NOAA WX wyAlert

TM-271A
2M, 60W
NOAA WX w/Alert

MAHA &S
Batterles and Chargers  “No,
Great for Digital Cameras, tool ~

2300 mAh

TS-480SAT/HX AA Cells

200W HF + 100W on 6M (HX)
100W HF & 6M w/Ant Tuner (SAT)
Standalone Control Panel

T8-2000
HF, 6M, 2M, 440
Optional 1.2 GHz
Built-In Tuner [HF & &6M)

Now
Available!

PISCOVER
Prices, products and policies may vary between dealer locations. Not all dealers have all product
lines. All prices and products subject to change. Not responisible for typographical errors

Visit our Web site www.hampros.com for group specials and links to your ‘local dealer!

Lentini
Communications, Inc.
800-666-0908
Local (860) 666-6227
FAX (860) 667-3561

21 Garfield Street
Newington, CT 06111

www.lentinicomm.com

Austin Amateur
Radio Supply
800-423-2604

Local (512 454-2994
FAX (512] 454-3069

5325 North -35
Austin, Texas 78723

www.aaradio.com

Associated Radio
800-497-1457
Local (913) 381-5900
FAX (913) 648-3020

8012 Conser
Overland Park, KS 66204

www.associatedradio.com

CombDaC Radio
800-382-2562
Local (269) 982-0404
FAX (269) 982-0433

1051 Main Street
St. Joseph, Ml 49085

www.comdac.com

Universal Radio, Inc.
800-431-3939
Local (614) 866-4267
FAX (614) 866-2339

6830 Americana Pkwy:.,
Reynoldsburg, Ohio 43068

www.universal-radio.com

Radio City, Inc.
800-426-2891
Local (763) 786-4475
FAX (763) 786-6513

2663 County Road |
Mounds View, MN 55112

www.radioinc.com



TECHTHLI{ (!(—7800 Digi-Sel: State-of-the-urt preseledar)

Top-band enthusiasts and multi-mulfi contest station operators place incredible demands on their
receivers. On 160 meters, amateurs who live in urban areas often have one or more local 50-
kilowatt AM broadcast transmitters operating just below 1.8MHz. On any band, multimult
contest stations may have as many as six fulllegal-imit transmitters operating simultaneously,
with antennas located very close to each other. If undesired out-of-band signals saturate the first
mixer stage, the receiver will be useless for weak-signal DXing or contesting. Even a receiver with
a +40dBm Third Order Intercept (TOI) can be overloaded under these extreme conditions!

External bandpass and band-reject filters are one way fo battle strong out-of-band signals. Another
device that's very useful for outof-band signal rejection is o receiver preselector. Several popular
adios of the 1970s had receiver preselectors that worked very well, but required manual
adjustment whenever you changed frequency by more than a few dozen kHz. Although they
improved receiver performance when adjusted correctly, they could seriously degrade receiver
performance if you changed frequency and forgot fo "tweak” the preselector control.

The ideal preselector adds selectivity to the receiver front end while automatically tracking the
tuning control. Enter the IC-7800 Digi-Sel tracking preselector! The C-7800's microcontroller
tunes the Digi-Sel preselector automatically so that its response peak is always centered on your
operating frequency. The following DIGI-SEL Characteristics In the 14MHz band
diagram shows the actual measured — REr cosme L saodm kR 14 temis
response  of the Digi-Sel ftracking

preselector when the IC7800 is receiving
in the 20 meter SSB band
(14.160MHz).  Notice that the
preselector suppresses signals on 40
meters (7MHz) by 35dB and signals on
15 meters (21MHz) by 40dB!

14,160MHz

MARKER
14.16MHz

0ds

The 1C7800 tfunes the Digiel Lo -————— — 1
preselector by adding and subfracting  Few seis vew ez swP zooms ATt
inductance and capacifance from a funed circuit. lcom’s engineers designed the preselector for
absolute maximum immunity from strongsignal overload and for absolute minimum distortion by
using stafe-ofthe-art ullra-miniature relays instead of switching diodes. A preselector that uses
switching diodes can infroduce in-hand spurious signals in the presence of very sfrong out-of-hand
signals — a preselector that uses relays and passive components (inductors and capacitors)
cannot,

How could we make Digi-Sel even more useful? By including one in each of the front ends of
both receivers in the IC-7800! Imagine using duakwatch on the same or different bands with two
identical, independent receivers, hoth of which have a tracking preselector in the front end!

Better vet, don't imagine it — try it for yourself! Test-drive the new IC-7800 at your favorite
authorized ICOM dedler.

Get into HF!

®
(www.itomumerica.com) I C O M

2004 Icom Amesica Ine. The leom logo is o registered nudemurk of lcom Ine. Al specifications e subect 1o change without notice or eblgution. 6313
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[ HF Antennas do not need to to be long & skinny.
Short, fat ones work great, too!
e S

$SOTRON

Antennas for 160 - 6 meters
The unique design gives it a leading edge.
Great Performance + Easy Installation
www.lsotronantennas.com
719-687-0650
BILAL COMPANY
137 Manchester Dr. = Florissant, CO 80816

K2AW’'S FAMOUS HI-VOLTAGE MODULES
SAME DAY

20,000 IN USE yo
IN OVER 50 )
COUNTRIES MADE IN USA

SHIPPING

HV 14-1 14KV-1A  250A. SURGE §15.00

HV 10-1 10KV-1A  250A. SURGE 12.00

HV 8-1 8KV-1A  250A. SURGE 10.00

HV 6-1 BKV-1A 150A. SURGE 5.00
PLUS 85.00 SHIPPING

K2AW’'S “SILICON ALLEY”

175 FRIENDS LANE ~ WESTBURY, NY 11580  516-334-7024

Neeprene peuches

MNew for the
Icom IC-T90
sporty neoprene
in red or black.
Well padded and
water proof material.
STARTING AT$14.49

(800) 206-0115

WWW.powerportstore.com

New Heavy Duty 32-Foot
Telescopic Fiberglass Poles
e

Stackable Aluminum Tubing

48 in. X 1.785 in. with 0.11 in. wall

The Mast Company

www.TMastCo.com

Season’s Greetings from the
Advertising Staff at QST!

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

850 Miles Down
0 Miles To Go

Contest On Air
IC-746PRO

394 Bloomfield Ave, Caldwell, NdJ 07006
(973) 364-1930 www.kjielectronics.com
We match or beat any price!




ALL BAND ANTENNAS

TRAP DIPOLES

Model Bands Traps Size Price
D-314 12/17/30 4 37" $109.95
D-42 10/15/20/40 2 55  §$89.95
D-52  10/15/20/40/80 2 105 §97.95
D-56  10/15/20/40/80 6 82 $149.95
D-68 10/15/20/40/80/160 8 146" $195.95

TRAP VERTICALS / “SLOPERS™ ; ;

V8-42 10/15/20/40 2 24 §79.95
V8-53 10/15/20/40/80 3 427 $94.95
VS-64 10/15/20/40/80/160 4 73 §119.95

*Can be used without radials *End fed
“Feedline can be buried if desired *Permanent
or portable use

ALL TRAP ANTENNAS are ready to use
« Coax fed * Factory assembled

+ Commercial quality » Handles / ’ l
600 Watts » Comes complete with f

Deluxe Traps, Deluxe Center
Connector, 14 gauge stranded antenna wire and end
insulators * Automatic band switching = Tuner usually never
required » For all transmitters, receivers and transceivers

» for all class Amateurs » One feedline works all bands

« Instructions included

SINGLE BAND DIPOLES

Model Band Length  Assembled
D-10 10 16' $27.95
D-15 15 22 $28.95
D-20 20 33 $29.95
D-40 40 66' $33.95
D-80 80/75 130' $39.95
D-160 160 260" $53.95

Includes instructions * Deluxe Center Connector
* 14 gauage stranded antenna wire and end insulators
*» Coax fed

LIMITED SPACE DIPOLES

* Reduces overall length over 40% * Coax fed

« “Shorteners” are enclosed, sealed, weatherproof and
lightweight * Complete with Deluxe Center Connector,
14 gauge stranded antenna wire, end insulators,
assembly instructions * Use as inverted V, or flat-top

* Excellent for all class Amateurs

Model Band Length Price
LS-40K 40 38 $56.95
LS-80K 80/75 69' $64.95
LS-160K 160 100' $66.95

Any single band or Trap antenna with PB-1-C Balun
instead of Deluxe Center Connector—add $15.00 to
antenna price.

PRO-BALUN  PB-1 $26.95
« 1:1 for dipoles, beams and slopers
* Handles full legal power -

* Broadband 3 to 35 MHz

» Lightweight, sealed and waterproof

» Deluxe Connectors require NO soldering
« NO jumper wires

* Minimize coax and harmonic radiation

* Accepts standard PL-259 connector 2" « 6.5”

PRO-BALUN PB-1-C $27.95
Current-type 1:1 radio * 3kW—1.5 to 55 MHz

PRO-BALUN  PB-4 4:1 Ratio $27.95

A

¥
ALL BAND—LIMITED SPACE ANTENNA

= Works ALL bands, 160-10 Meters * Sealed, weatherproof,
lightweight shorteners utilize NO-rust terminals * Perfect
match for your antenna tuner with balanced line output
* Handles full power * Works with all transmitters, frans-
ceivers, receivers, etc » Completely factory assembled,
ready to instal—NO adjustments necessary * Only 70 feet
overall length * Perfect for ALL classes of Amateurs
« Install as flat-top, sloper, inverted V, or
almost any configuration * Shorteners provide full 135 feet
electrical length with only 70 feet physical length * Utilizes
heavy 14 gauge stranded wire « INCLUDES 100 feet of
450-Q) feedline

MODEL AS-2 « $64.95

COMBO SPECIAL—#AS-2-5P AS-2—All band
antenna with popular MFJ-949E antenna tuner only
$199.95 and get an 18" RG-8X interconnect cable free!

See your local dealer or order direct
[m— SHIPPING: Add $6 within US; [«
P Canada: Add 10% (min. $7) M‘

ORDERS ONLY: 1-800-728-7594

FREE BROCHURE & INFORMATION:
tel: 423-913-1615 + fax: 423-913-2131

SPI-RO MFG, INC
PO Box 189, Jonesborough, TN 37659
www.spiromfg.com

—AR
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TITAN DX
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20M
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AxD 100KHZ Standard Q Features

80 M NO TRAPS ¢ NO TUNING

CHALLENGER YOYAGER

BAND

ON
10 M TITAN
1M e

ACCESSORIES

TITAN FEATURES |

Height 25 ft. » Weight 21 Ibs.
MOUNTS ON A 1 1/4” OD PIPE

NO RADIALS REQUIRED

EXPAND YOUR MOUNTING OPTIONS!

L..

Free Catalog,

ANTENNA PRODUCTS, INC.
99 NORTH WILLOW ST. - FELLSMERE, FL 32948

S for g (172) 5719922
Visit Us At
gapantenna.com

Vantage PRO’

Wireless Weather Station

LETS YOU KEEP AN EYEON
CRITICAL WEATHER CONDITIONS.

» Barometric Pressure. » Wind Direction. Current and
Current, each of last 24 hours, last 24 hours, days, and months.
and trend.

* Optional Sensors. UV and
solar radiation, evapotranspira-
tion, soil moisture, leaf wetness.

« Temperature. Current and
each of last 24 hours. Wind chill

and Heatindes, + Highs & Lows. Last 24 hours,
* Humidity & Dew Point. days, months, and years.

Current and each of last 24 hours. Alarms. Highs and lows.

Average wind speed. Storm
warning and clearing. Flash
flood and 24-hour rain,

+ On-screen graphing, Last 24
hours, days, months, or years.

= Rain. Last 15 minutes and last
24 hours, days, months, and
years. Last 24 storms,

« Rain Rate, Current and each of
last 24 minutes.

* Wind Speed. Current, 10-min-
ute average, and averages for details on forecast and current
each of last 24 hours. conditions.

All this—and more—in a station that’s easy to setup

and fun to use. Optional data logger and PC software.

(abled station just $495. Or go wireless for $595!

Order now, or ask for your FREE catalog

+ Scrolling Ticker-Tape. For

#COMMAND PRODUCTIONS

\az----—-_

YOURFCC
COMMERCIAL LICENSE!

The Original Home-Study course prepares
you for the exams necessary to become an
FCC Licensed Electronic Technician at home
in your spare time. Our proven "Self-Study"
course makes learning fast and easy!

Get your Commercial License and be
qualified for exciting jobs in Communications,
Radar, Radio-TV Broadcasting, Microwave,
Avionics, Satellite-Aerospace, Maritime and
more. .. even start your own business!

GUARANTEED TO PASS - You get your
FCC License or your money refunded.
Send for FREE facts now.
Call 800-932-4268 exc.102

www.LicenseTraining.com

FCC LICENSETRAINING - Dept. 102
P.O. Box 3000 * Sausalito, CA 94966

Please rush FREE details immediately!

Name

Address

S ———

State
- N O O .
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BATTERIES AMERICA rn:800-308-4805

E | | {Order ONLINE fo0)
www.batteriesamerica.com
Mention Sale Prices when Ordering! |

For Yassu-Vertex VX-TR, VX-TRb, VXA-T00 ; 110N ) |
FNB-BOLi ron e 7.4y 1300mAh 538,85
For Yaesu-Vartax V.5, VX-5R5 [ LiloN)
FNB=58Li tion e 7.2v 1300mah  $39.95
For Yaesu-Vertex FT-60R, VX-110, 150, 210; VXA-120u |

FNB-V57X nennpsr 7.2¥  1800mAh  $38.95 |

Far Vertax Standard VX-2R : [ Lifhivm ION — NEW 1) |
| FNB-82Li ionpee: 3.7v_1050mAh 629,95 |
For YAESU - Vertex FT-817 (Backpacker Radio) :
| FNB-72xh v s 8.6v2300mAh _ $45.95 |
For YAESUY FT-50/7/D / 401 / 10R/ VXA-100 st )
| FNB-41xhon wone e 9.6v _1100mAh§45.55 |
For YAESU FTA1R/41R/ 51R I (Factory Brand Packs 1} |
FNB-38 mw ricapce 9.6¥  B00mAh $29.95 |
FNB=31 nicapack 4.8 600mAh  §18.85 |
For YAESY FT-530 [ 416/ 4157816 /76 /26 eic :
FNB-25x nimnpeet 7.2v 1100mAh  528.95 |
FNB-27xh svnimn 12.0v 1250mAh 44,95
For YAESU FT411 7470/ 73R/ 33R 7 23R eic |
FNB=10 nicapsck 7.2v  BOOmAh $20.85 |
FBA-10 6-Cell AA case $14.95
For ICOMIC- VB etc: (BP-210 inuies belf cilp
BP-210 sunimn e 7.2v  1B00mAh  $38.55
CBE-210 Batt. Eliminator j12v mabis usey$25.95 |
NEW for 1COMIC- TO0 el | Lithium 1ON - ) |
BP-217 awiionme:  7.4v 1300mah 53995
EMS-Z 17 Deskta pRapid Charger for BP 217 $39.95
For ICOMIC- T8A, TBA-HP, T81A : BOTH wi buif ciip ]
BP-200XL swuine e 8.6v 1450mAh 554 95
BP-187h 6.cell AA Battery case $28.85
For ICOMIC-Z1A, T22A, T42A;, W31A, W32A, TTA :
BP-173% seoninnn 9.6v 1450mAh  §55.95
BP-170L &-ccll AA Batte 52595 |
For ICOMIC-W21A, V21AT, 26XAT chonsa Black or Gray: |
BP-157x/BP-131h 7.2v 1550h 528.95
For |ICOMIC-02AT e & Radic Shack HTX-202/404
BP-8h swinicapee.  8.4v 1400mAh  $32.95
BP-202h sukprvamny 7.2v 1400mAh  $29.85
IC-8 B.cell AA case (wohagelscky 522,05
For KENWODD TH-FGA [ F7T ( Likium 10N & Charger 1}
PB-42L iovpack  7.4v 1B0OmAh $38.95
PB-42XL L.iovpack T4y 3600maAh  $59.85
EMS 42K pesciop Rapid Sharger for Pezun. 539,95 |
For KENWOOD TH-G71 /K, TH-DTA :f w/ Balf Cp
| PB-38 soiumpse 9.8v_1100mAn _§46.95 |
For KENWODD TH-TOA, TH-42A, TH-22A etc ;
| PB-3dxh s wwn iz 9.6v_1100mAh_$39.95 |
For KENWOODD TH-235A eic. (Hard-fo-find 1) |
| PB-36 nicos vimi o 7.2V 1650mAh 529,95 |
For KENWOODD TH-7BA /48/28/ 27 et : |
BT-8 A Battery Case (holds 6x AA eells) $14.85 |
PB-13X swaninn bk 7.2v 1500mAh $3495
BC-15A KENWOOD brand Fast Charger  $32.85
For KENWOOD TH-T7A, T5, 55, 46, 45, 26, 25 efc
PB-6X pinv, wengioery 7.2¥  1600mAh 534,95
PB-8xh swuimn wieer 12.0v  1650mAL  $44.95 |
For KENWODD TH-205/215/225/ 315 etc :

PB-2h piicaworg ey 8.4%  BOOmAh $29.85 |
For KENWOODD TR-2500/ 2600 : (Wall chatyer: $12.950a) |
PB-25S picawmpy 8.4v  BOOmAh $29.95

For ALINCO DJ-V5, D2-V5ETH ! {inciudes beif oip )
EBP-46h swnimioe.  9.6¥ 1100mAh 538,85
For ALINCO DJ-195.HP.R / 196 [ 446 / 492/ 496/ 596 =lc @

EBP-48h swumipe 9.8y 1650mAh  538.95
For AUNCO DJ-GSTDTA.TY /1007 TO.TH / 101T. TO.TH:
EBP-36h swumipr  8.6v 1200mAh 544 95
For ALINGO DJ-580/ 580T / 582/ 180/ 280T /480 eic !
EBP-2 2xh swnian BR 12.0v 1650mAh $42.85
EBP-20xhumne 7.2y 1650mAh 52895
For ADI AT-600 & REALISTIC HTX-204(for5sWafT: |
ADI'GUXEWNFMH x 12.0v 1100 mh $39.95
For STANDARD C228, ©528, C558; ADI HT-201, 401 eic:
CNB-151 ninn e 7.2v_1650mAh  §28.95
NEW the |/ 1000 Digital Ctan
(1) Fas t5mart Ghargerfor 2-4 AA or AAA
MM or NGO cel's, weid win Shrut-off
(2} Gomes with A Gpower supply AND T2VDG
powar cord for home & mobie oparaton
3) Provites s.afe, quisk 2 - 3 hour charys!
) s - breat LED charge status indfcators.

AA NI-MH cells @ 2300mAh — SALE £ 2.50 sach!
Mail, E-mail, Fhone, or Fax order!| Use MG, VISA DISG, or AMEX
__Gall, writa, a.mail, or Fax us for aur FREE CATALDG!

BATTERIES AMERICA 2211-0 Parview Ry, Mitiiefan, Wl 53562
Order Toll Free: 1-800-308-4805
Fax: 608-831-1082 E-mai: ehyost@chorus.net
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SAVE BIG ON ANTENNAS, TOWERS & CABLE

TELESCOPING ALUMINUM TUBING
DRAWNGOG63-TB32 1.250"........51.55/ft

375 $.70/4 1.375" ... $1.754ft
500" $.80/ff 1.500"...... $1.95/i
BZ5". 1.625" ... 52.2547
750" 1.750" ... $2 50
875" 1.875" ... $2.754t
1.000".......81.20/t  2.000"....... $3.00/

1425".. $1.35f1 2125".... $3.50/ft
IN 6" OR 12' LENGTHS. 6" LENGTHS
SHIP UPS. CALL FOR ¥/16"AND 1/4” ROD,
BAR STOCK, AND EXTRUDED TUBING.

BENGHER / BUTTERNUT
Skyhawk, Triband Beam................... 51129
HF2V, 2 Band Vertical .
HFEB, 5 Band Minibeam..
HFEVX, 6 Band Verlical...
HFS8VX, 8 Band Verfical
A1T12, 12117Tm Kif.........
CPK, Counterpoisa Kit.
RMKII, Roof Mount Kit.
STRI|, Roof Radial Kit..

TBR160S, 160m Kit

CALL FOR. MCRE BENCHER/BUTTERNUT.
COMET ANTENNAS

GP15, Bm/2m/70em Vertical ............. $159

GP8, 2m/70cm Vertical
GP9, 2m/70cm Verfical ... .
B1ONMC, 2m/70cm Mobile.................
SB14, 6m/2m/70cm Mobile .................
SBBZ24NMO, 2m/220/70cm....
SBBZNMO, 2m/70em Mobils .............. $39
SBB5NMOC, 2m/70cm Mobile .............. $55
SBB7NMO, 2m/70cm Mobils
UHVA/UHVE ..o

MORE COMET ITEMS IN STOCK—CALL.

DIAKMOND ANTENNAS
D130J/DPGHB2............oeee. $79/139
FE2AIF23A e $89/119
NR72ZBNMO/NR73BNMO ... ..§39/54
NR770HBNMOC/NR770RA ............. $55/49
X200A, 2m/70cm Vertical................. $129
XE0OHNA/XTOOHNA .. .
XE10MASSIONA oo
XBOAN2000A ..o 399/149
CRBZ27B/SGZ000HD ... .. 399179
SG7500NMO/SGTI00A .............. $75/112
MORE DIAMOND ANTENNAS IN STOCK.

GAP ANTENNAS

Challenger DX ..o
Challenger Counterpoise.

Titan Guy Kit
Voyager DX
Voyager Counterpoise
Voyager Guy Kif ..o

PLEASE CALL FOR DELIVERY INFO.

WEEKDAY HOURS:
9 AM-5 PM CST

SATURDAY HOURS:

9 AN-12 NOON CST

CREDIT GRRDS:
M/C. VISR, DISCOVER

CUSHCRAFT ANTENNAS
13B2/A148-10S . $159/89
A270-68/A270-108
A3SIA4S
A5D-38/55/68
AG270-135
AR2/ARX2B
AR270/AR270B .
R6000/RS

CALL FOR MORE CUSHCRAFT ITEMS.

M2 VHF/UHF ANTENNAS
144-148 MHZ
2MA4/2M7/2M3.... $95/109/129
IMI2/2MBWL....... .§165/209
2MB-440XP, 2M/T0CM ..o $179
420-450 MHz
440-470-5W/420-450-1 ... $139/95
432-GWLM32AIWLA .............. 51791239

440-18/440-21ATY o $125/149
SATELLITE ANTENNAS
IMCP14/2MCP22. ... $169/239
436CP30/436CP42UG $239/279
M2 ANTENNAS
50-54 MHZ
BMBX/BMTUHY $209/269
BM2WLC/BMIKHW $459/499

10/12/15M7/20M MONO
10M4DX, 4 Element 10m
12M4DX, 4 Element 12m
15M4DX, 4 Element 15m
17M3DX, 3 Element 17m ...
20M4DX, 4 Element 20m
MORE M2 IN STOCK-PLEASE CALL.

259B, Antenna Analyzer....... .. 5218
269, Anfenna Analyzer .. $299
941E, Antenna Tuner . 5109

945E, Antenna Tuner.
949E, Antenna Tuner.
969, Antenna Tuner ...
986, Antenna Tuner ...
989C, Antenna Tuner.
1798, 80-2m Vertical.....

1796, 40/20/15/10/6/2m Vert. .
BIG MFJ INVENTORY— PLEASE CALL.

LAKEVIEW HAMSTICKS
9106 .o M 9115 . 15M 9130.......30m
9110 v 10M 97 e A7m 9140......40m
9712, 12M 9120......20m 9175.......TEM

All handle 600W, 7' approximate
length, 2:1 typical VSWR $24.95

HUSTLER ANTENNAS
ABTV/BBTV/GBTY ............... $129/168/198
G6-270R, 2m/70cm Vertical............. $169
GB-144B/G7-144B.........cooceoee. 3109179
HUSTLER RESCNATORS IN STOCK.

FORCE 12-MULTIBAND

C3 10/12/18417/20m, T el .................5658
10/12/16/17/20m, 8l .................5698
10M2/1517/20m, Bel................ §579
10/12116/17/20m, el ............5598
10/12/16/17/20/40m, 8 el ............ 5798
10M2/1517/20/40m, 7 el .......... $719

10/M2/15/17/20/40m, 8 el .........
10/12/15/17/20/40m, 9 el .........
10/15/20m, 11 &l ..
C31XR  10/15/20m, 14 e\
CALLFORMORE FORCE 12 ANTENNAS

ROHN TOWER

...................... $99/209/259

-§119/119/129
..5220/249

AS25G/AS455G.....

BPC25G/45G/55G.. $89/118/129
BPL25G/45G/55G .. 5991291149
GA25GD/A45/55....... ...579/109/139
GAR30/GASE04 ... $39/29
SB25G/45/55 ... ..5491109/129
TB3TB4 .o $99/119

PLEASE CALL FOR MORE ROHN PRICES.

GLEN MARTIN ENGINEERING
HAZER ELEVATORS FOR 25G
H2, Aluminum Hazer, 12 sqft........... $359
H3, Aluminum Hazer, 8 sq fi...
H4, HD Steel Hazer, 16 sq ft

ALUMINUM ROOF TOWERS
RT424, 4 Foot, 6 8¢ ..o
RT832, 8 Foot, 8 sqfl...cccooiii
RT936, 9 Foot, 18 sqft...

RT1832 17 Foot, 12 8q %................ $519
RT2632, 26 Foof, 9sqft.......... $869
COAKCABLE

RG-213/J, (#8267 Equiv.) ......
RG-8X, Mini RG-8 Foam .
RG-213/J Jumpers ..... .Please Call
RG-8X Jumpers ...... .Please Call
CALL FOR MORE COAX/CONNECTORS.

TIMES MICROWAVE LMR® COAK
..... $.59/t

..... 3.36/ft
.. 319t

LMR-400 Ultraflex...

$.897t
LMR-600 ...cc..... $1.194t
LMRB00 Ulraflex . $195/t
ANTENNA ROTATORS
M2 OR-2800P

Yagsu G-450A
Yassu G-800SADXA ... $329I409
Yaesu G-1000DXA
Yaesu G-2800SDX

Yagsu G-550/G-5500............... $299/509
ROTATOR CABLE

RBZ (18] oo § 32/,

REVB2...oseeseseeesesrsn $.25/ft./.30/%,

RB4 oo $.85ft

TEXAS TOWERS

(800) 272-3461

TRYLON "TITAN" TOWERS
SELF-SUPPORTING STEEL TOWERS
T200-64 84' 15 squarafest ... 51208
T200-72 72" 15 squarefeet ... §1429
T200-80 80", 15 square fest.... 51649
T200-88 88" 15 squarafest......... 51948
T200-96 98" 15 square feet ............ §2249
T300-88 88", 22 square feat..., 52189
T400-80 80", 34 squarafest ... 52088
T500-72 72" 45 square feet ... §1979
T600-64 84' 60 squarafest.......... 51868
MANY MORETRYLONTOWERS IN STOCK.
US TOWER
MA40/MAS50 e 3108911698

MA770/MABS0 .. $2799/4349
TMM433SS5/HD $1479/1789
TMMBA1SS ..o 51939
TX438/TX455 ....... $1379/1899
TX4T2/TX489MDPL $3139/8239
HDX538/HDX555.. 51649/2889
HDX572MDPL.........ooiic s $7549

PLEASE CALL FOR HELP SELECTING A
US TOWER FOR YOUR NEEDS. SHIPPED
FACTORY DIRECT TO SAVE YOUMONEY!

UNIVERSAL ALUMINUM TOWERS

440450760 . $530/769/1089
7-50760'/70" $979/1429/1889
9-40750'760" . $759/1089/1529
12-30'/40" 3579/894

15-40'/50"
23-30Y40".

.. $1019/1449
.5899/1339

BOLD IN PART NUMBER SHOWS WIND
LOAD CAPACITY. PLEASE CALL FOR
MORE UNIVERSAL MODELS. SHIPPED
DIRECT TO YOU TO SAVE YOU MONEY.

TOWER HRARDWARE
3/8"EE /EJ Turnbuckle ................... $1112
1/2"x8"EE / EJ Turnbuckle ..
1/2"12"EE / EJ Turnbuckle
316"/ 1/4" Big Grips.......
PLEASE CALL FOR MORE HARDWARE
HIGH CARBON STEEL MASTS
BFETXx 12"/ 5FTx 18" (e $35/59
OFTxA8" /11 FTx 12"...
16FT x 18"/ 14 FTx 12" ...
19 FTx 12"/ 21 FTx 18" .........$129/235
22FTx 25" /24 FTx 25" ........ $349/379

PHILLYSTRAN GUY CABLE
HPTGAZ00! o § 4571t
HPTG2100! :
PLP2738 Big Grip (2100).......cc.v.... $6.00
HPTGA000 oo §.80/t

PLP2739 Big Gri; (4000)
HPTGE700! oo
PLP2755 Big Grip (6700)
HPTG11200
PLP2758 Big Grip (11200)
PLEASE CALL FOR HELP SELECTING THE
PHILLYSTRAN SIZE FOR YOUR PROJECT.

LOCAL CALLS:
(972) 422-1306

A Division of Texas RF Distributors, Inc. * 1108 Summit Avenue, Suite #4 « Plano, TX 75074 sales@texastowers.com

INTERNET RDDRESS:
wWuwLtexastowers.com




HUGE ICOM DEALS * HUGE YAESU DEALS

IC-756PROIL..........Icom Special!
The Icom IC-756PROII is an all mode HF
and 6m transceiver featuring 32-bit digital
signal processing, auto antenna tuner,
100 watts RF output, digital twin PBT, 5"
multifunction color TFT LCD display with
band scope function, built-in CW and SSB
memory keyers, and more. Supplied with
hand mic and DC power cord.

'/ —— - (1]
The lcom PW-1 is a 1000 watt solid state
linear amplifier for HF and 6m operation,
featuring a high power automatic antenna
tuner, bullt-in power supply, and a remov-
able front control panel, and more.

I1C-103 ............NEW, In Stock!

IC-T03PLUS........... New, In Stock!
The lcom IC-703 is a compact HF XCVR,
with built<in auto tuner, DSP, and more!
The IC-708PLUS adds 6m coverage.

IC-706MK26.........Icom Special!
The Icom IC-706MK2G is a compact
HF/6m/2m/{70cm all mode XCVR with
DSP, CW keyer, built-in CTCSS encode/
decode/scan, 107 memoriess and more.
Adetachable front panel offers convenient
mounting, even in compact vehicles.

IC-T18 .........New Lower Price!

IC-T2H Sport.... Great Low Price!
IC-T/M...........Icom Special!
1C-V8........co... AT LOW Price!
1C-W32A.............Now In Stock!
IC-T90A............... New, In Stock!
IC-R20-06 ... New, Piease Calll

WEEKDAY HOURS:
9AM-5PM CST

SATURDAY HOURS:

9AM-NOON CST

CREDIT CARDS:
M/C, VISA, DISCOVER

IC-746PR0............—. IN StOCK!
The lcom IC-746PRO is an all mode HF/
6m/2m XCVR with 32-bit IF level DSP. The
radio features a built-in auto tuner, built-in
RTTY demodulator and decoder (reads
outon the radio's LCD display), auto notch,
digital twin PBT, and more. Supplied hand
mic and DC power cord.

IC-910H ... coerseereenee I 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 hand mic and DC power cord.

[ [H g p.d|] | (— .
Dual band 2m/70cm FM XCVR. Features
remote control panel, CTCSS tane encode/
decode/scan, cross band repeat, data jack,
dual RX, extended RX, 212 memories, and
mare. Supplied with a DTMF hand mic,
separation cable, mounting brackets, and
a fused DC power cord.

IC-¥8000................In Stock!
Great 75W 2m mobile XCVR. Features
CTCSS tone encodel/decode/scan, 207
memories, front panel mounted speaker,
and more. Supplied with a DTMF hand
mic, mounting bracket, and DC cord.

i
IC-208H...........Great Low Price!
Agreat 2m/70cm dual band mobile XCVR,
featuring CTCSS tone encode/decode,
500 memories, removable control panel,
and more. With a back-lit DTMF hand mic,
mounting bracket, and a DC power cord.

IC-2100H..........Great Low Price!
Rugged 2m mobile XCVR with CTCSS
tone encode/decode/scan, DTMF paging/
squelch, 113 memories, and more.

IC-PCR1000.................. In Stock!
IC-R8500/RT5............... I StOCK!
IC-R3/R5-06.................. IN STOCK!

FT-1000MP-V...... Yaesu Special!

Competition class HF DSP lransceiver
with automatic antenna tuner, digital sig-
nal processing, 200 Watts RF output, and
more! With external AC power supply.

FT-1000MP-V Field........Speciall

Lower power (100W) version of the FT-
1000MP-V, with built-in power supply.

Quadra System............ In Stock!
Solid state, no tune linear amplifier, offers
1000 Watts RF output on 160-15m (easy
user mod adds 10/12m operation) and
500 Watts RF output on 6m.

FT-8970..........crveererrrre: 11 STOCKE
"Backpack" all-mode HF/6m/2m/70cm
XCVR offering 100 watts of output power!
The radio can be run from optional internal
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
FT-897 is a truly self-contained portable!

F1-841............. Yaesu Special!
Great all-mode XCVR covering HF/6m/
2m/70cm! The radio is perfect for satellite
operation, and features DSP, CTCSS tone
encode/decode, and more. Supplied with
microphone and DC power cord.

FT-8900R.........cc..... IN STOCK!
Quad band mobile XCVR covers 10m/6m/
2m/70cm, with cross-band repeat.

FT-8800R.......... New, In Stock!
Great 2m/70cm dual band mobile, 45/35
Watts, removable front panel, and more!

FT-7800R....... New, Please Call!

New, 2m/70cm dual band mobile XCVR.

FTI-2800M..........ccc.... IN STOCK!

Rugged, 50W 2m mobile transceiver.

6-2800DXA.................. 51089

Heavy duty antenna rotator handles 34
sq. ft. of antenna load, and features 450°
rotation, preset and variable speed.

(R [1]111]1], [— |
G-800SA/DNA............5329/409
G-450R $249
(H1 ||| ———
6-330 $299

TEXAS TOWERS

A Division of Texas RF Distributors, Inc. » 1108 Summit Avenue, Suite #4 - Plano, TX 75074

[(800) 272-3467

FT-8570.............Now In Stock!
Ultra-compact all mode XCVR for HF/6m/
2m/70cm. Features CW memory keyer,
CTCSS encodel/decode, 200 memories,
optional DSP, and more. Supplied with a
hand microphone, a fused DC power cord
and mounting bracket.

FT-8TIND.........e... I STOCKE
A truly tiny self-contained all mode HF/
Bm/2m/70cm QRP XCVR featuring tone
encode/decode, 200 memory channels;
VOX, and more! With hand microphone.

FI-60R .......... New, Please Call!
VR-120D...................In Stock!
VB-500........ In Stock!

UN-28................... Great Low Price!
UN-5R.... ..In Stock!

LOCAL CALLS:
(972) 422-1306

EMAIL ADDRESS:
sales@texastowers.com

INTERNET ADDRESS:
Www.texastowers.com




Experience the Very Best
The radio: FT px9000

The spectacular new FT DX 9000 HF/50 MHz Transceiver : narrow roofing filters,
peerless RF selectivity in the receiver, a new-technology 400 MHz High-Resolution
Direct Digital Synthesizer, Parametric Microphone Equalizer, and IF Digital Signal Processing.
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FT DX 9000 Contest 200 W Version HF/50 MHz

The radio... YAESU

Choice of the World's tap DX 'ers

Delivery: December, 2004, For FT DX 9000 Technical Overview, please call (714) 827-7600, Ext 2272,

Specifications subj without notice. Some accessories i
For the latest Yaesu news, visit us on the Internet: mﬁ. m@f:?,ﬁnim Fraquunnq'm:vsrag":may differ in sémng" ;:r;:: Vertex Standard, US Headquarters,

http:/www.vertexstandard.com Check with your local Yaesu Dealer for specific details. This device has not been 10900 Walker Street,
L TG ot s boon e ot oxcled ersse orkewse. — Cypresss, CA 90630
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