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Multiple 5 See the
Iurest in metel tethno\ogy with the
‘7800’ virtual meter system. These
digital meters are visually superior to
and of o higher performance than

Mulfiple Specirum Displays You can select o
standard spectrum disploy either centered on your
operating frequency or a fixed range fo view the
band! Choose how you want to SEE the band, and
then tune to what signals you see. (Photo shows

analog. Don't believe it? Log on fo the fixed range spectrum disploy.) o
www.icomamerica.com,/7800 and f o —— S
see for yourself! ' /Q”\ = /"c"zx‘i’
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CF Card Slat The ultimate way to
“take your rig with you”. lust pul
your CF card from your ‘7800,
slide it into another ‘7800, and
you now have your rig!

Triple Band Stack Registers
Memorizes the lost 3 used
frequencies — quick recall for band
hopping, provides the ultimate in
multi-mode flexibility.

DUAL RECEIVER CONTROLS
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Digital Voice Recorder Controls
Simple record and play controls
for the intemal DVR.  Great for
quick recording and playback of a
call, great for reducing the number
of broken calls in your log.

Duol VFO Tuning Knobs  Independent

funing knobs for each receiver. There’s no

mistake about which receiver you are

adjusting, as the size difference allows for
“nodook” operation!

DUAL RECEIVER CONTROLS

Gentlemen, start your engines. All four of them!

Power your way to front of the pack with lcom’s new IC-7800. Cutting
edge digital meets the best of world dass analog, resulting in an
omazing 110dB of receiver dynamic range and o +40dBm IP3 in the
HF bands! But that's not all. The ‘7800 has two identical,
independent receiver circuits. Receive two different bands
simultaneously on different antennas, with no adverse effects from
one receiver fo the other — take your band hopping and contesting to
the next level! There are four 32-bit floating point DSP units with 24-
bit AD/DA converters, one each for the main RX, second RX, TX, and
spectrum scope, fo accelerate data processing fo whiplash speeds!
Newly designed power amplifiers provide o powerful 200W of output
power af full duty cycle and low transmit IMD. So what are you
waifing for? Make your move. See your authorized Icom dealer!

Dual Receive Confrols Separate key receiver controls are available for each receiver.
Controls for volume, RF gain, and DSP controls, the ‘7800 also hos independent
controls for the Digital Twin PassBand tuning os well as the 70 dB Manual Notch filters.
Whether in o contest, or just hopping around the bands, easy access fo receiver confrols
such as volume, RF gain, and AGC adjustments ore af your fingerfips.

Dual Digital Twin PossBand Tuning Only lcom brings you Digital Twin PassBand
tuning. Adjustments can be made for each receiver without affecting the other receiver.

Independent Digi-Sel Controls Incorporated into the IC-7800 is a newly designed
digital pre-selector, with separate controls for each receiver.

Independent Auto Tune Automatically zero beat your CW or AM carrier signals. The
*7800 makes sure you're right on the proper frequency for these mades. Each receiver
has o separate control.

Independent AGC Settings Mulfiple AGC setfings for each receiver. On-thefly
adjustment for either preset AGC setfings, or o complefely variable AGC conirol.

©2004 Icom America Inc. The lcom logo is o registered trodemark of lcom Inc. All specifications are subject fo change withaut notice or obligation. 6707
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New IC-R5

Winning performance! Compact,
and packed with features!

150 kHz— 1.3 GHz* » AM, F#, WFM
o 1250 Alphanumeric Memaries
o (TCSS/DICS Decode © Weather
Mert ® Dynamic Memory Scan (DMS)
o Preprogrommed TV & Shoriwave
o Weather Resistunt ® 2 AA NiCds

 P( Programmable

Pull out the weak signals!

IC-
See & Hear all the oction!

® 500 kHz — 245 GHz* « AM,
FM, WEM, AMTV, FIWTV e 450
Alphonumeric Memories ® CTCSS with
Tone Scon ® 4 Llevel Attenuator
o Telescoping Antenno with BNC
Connector @ 2° Color TFT Disploy with
Video/Audio Output e Lithium lon

Power @ P( Programmoble

IC-R?5

computer not included

IC-R10
Advonced performance!

New Software IC-PCR1000 BON
Turn your PC into a wide band receiver! Compotible with most PC5 and
laptops, the "PCR1000 connects extemally- in minutes! Now with
Bonito™ software! Updated ICOM software compatible with later ver
sions of Windows™ 0S is also now available!

500 kHz — 1.3 GHz* = AM, FM,
WFM, USB, (SB, (W = 1000
Alphonumeric Memories ® Attenuator
® Backlit Disploy & Key Pad ® VSC
(Voice Scon Control) 7 Different
Scan Modes ® Beginner Mode
@ Band Scope © Includes AA Ni-Cds &

Charger ® PC Programmable

© 100 kHz — 1.3 GHz* ® AM, FM, WFM, USB, LSB, CW e Unlimited Memory
Channels ® Real Time Band Scope @ IF Shiff ® Noise Blanker ® Digital AFC ® Voice
Scan Control ® Atenuator ® Tunable Bandposs Filters @ AGC Function ® S Mefer
Squelch » CTCSS Tone Squelch @ Computer Controlled DSP w/opfional UT-106

IC-R8500

The experts choice!

30 kHz - 60.0 MHz* = AM, FM, SAM, USB, LSB, CW, RTTY = 101 Alphanumeric Memory Channels ® Twin
Possbond Tuning (PBT) ® Commercial Grade © Synchronous AM Detection (S-AM)  Optional DSP with Noise
Reduction Auto Notch Filter ® Triple Conversion ® Up to Two Optional Filters ® Front Mounted Speaker = Lorge
Display ® Well Spaced Keys ond Dials ® PC Remate Contral with ICOM Software for Windows® (RSR75)

*(ellulr frequencies blockad.
©?2003 lcom Americn Inc. The lcom logo s o registered tmdemork of lcom Inc. ANl specifications are subject to change without notice or obligation. 6166

® 100 kHz - 2.0 GHz* ® AM, FM, WEM, USB, LSB, CW 1000 Aphanumeric Memories ® Commercial
Grade @ IF Shift ® Noise Blanker @ Audio Peak Filter (APF) ® Selectable AGC Time Constant ® Digital Direct
Synthesis (DDS) ® RS-232C Port for PC Remate Control with ICOM Software for Windows® (RSR8500)

Find out more!

[ www.icomurneritu.com]

O
ICOM




hy-gain ROTATORS

... the f rst choice of hams around the world /

HAM-IV
The most popular

$ a5
rotator in the world! 559
For medium communications
arrays up to 13 square feet wind
load area. New 3-second brake
delay! New Test/Calibrate (unc-
tion. New low temperature
grease permits normal
operation down to -30
degrees K. New alloy
ring gear gives extra
strength up to 100,000 PST for maximum
readability. New indicator potentiometer.
New [lerrite beads reduce RF susceptbility.
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 /1 inches.

TAILTWISTER SERIES i

For large medium antenna
arrays up to 20 sq. ft. wind load.
Available with DCU-1 Parthfinder
digital control (T2XD) or slan-
dard analog centrol bex (T2X)
with #ew 5-second brake delay
and new Test/ Calibrate func-
tion. Low temperature :
grease, alloy ring
gear, indicator
potentiometer, fer-
rile beads on poten-
tiometer wires, new weather-

T-2X

proof AMP connectors plus $6 4995

8-pin plug at control box,
triple bearing race with 138
ball bearings for large load
hearing strength, electric lack- )
ing steel wedge brake, North ~ With DCU-1
or Soulh center of rolalion scale on meler,
low voltage control, 2'/is inch max. mast.

T-2XD

*1029°

CD-45l1

For antenna CD-4511
arrays up to 8.3 {
sq. feet mounted $38995 f
inside lower or 5
sq. ft. with mast adapter. Low
temperature grease good to -
30 F degrees. New
Test/Calibrate
function. Bell
rotator design
gives tofal
. wealher 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, ¥-pm plug/socket on con-
trol unit, snap-action confral switches, low
voltage control, safe operation, takes maxi-
murn mast size o 2 Vi inches. MSLD Light
duty lower mast support included.

HAM IV and HAM V Rotator Specifications TAILTWISTER Rotator Specifications CD-45IT Rotator Specifications
WindLcad capacity (insids tower) 15 square feet Wind load capacity (inside tower) 20 square feet| | Wind load capacity (inside tower) 8.5 square feet
Wind T.oad (w/mast adapfer)| 7.5 square feef ‘Wind Load (w/ mast adapter) 10 square feet Wind Toad (w/ mast adapter) 5.0 square feef
Tuining Power (in bs) 800 Turning Power (in Ibs) 1000 Tutning Powet (in Ibs.) GO0
Brake Power (in Ibs.) 5000 Brake Pawer (in Ihs.) 9000 | |Brake Power (in lbs.) 800
Brake Construction Electric Wedge Brake Construction Electriv Wedge | | Brake Construetion Disc Brake
Bearing Assembly dual race/96 ball bearings | | Bearing Assembly Triple race/138 ball brugs | [Bearing Assembly Dual rave/48 ball brings
Mounting Hardware Clamp plate/steel Unbolts Meunting Hardware Clamp plate/steel U-bolts | | Mounting Hardware Clamp plate/steel U-bolts
Conirol Cable Conduciors 3 Control Cable Conductors 8 Conirol Cable Conduciors 8
Shipping Weight (Ibs.) 26 Shipping Weight (Ibs) 31 Shipping Weight (Ibs.) 22
Effective Moment (in fower) 2800 ft/Ibs. Effective Moment (in fower) 3400 ft/1bs.|  [Effective Moment (in tower) T2 TH/1bs.

HAM V AR-40 AR 40 HIR-300A HDR'3DOA

For medium
antenna arrays up to
15 square feet wind
load area. Similar
to the HAM IV, but
inchudes DCT-7
Parhfinder 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, | degree accuracy,
auto 8-second hrake delay, 360 degree
choice for center location, more!

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

MSI.D, $39.95. Tight dufy mast support
for CD-45I1 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. G presets for
favorite headings, 1 degree

accuracy, 8-sec. brake

DCU-1 ; ]
delay, choice for center of rotation,
*649°° 4 3

crisp plasma display. Computer
controlled with many logging/contest programs.

RBD-5

= $92Q°95

NEW! Automatic Rotator Brake Delay
Provides aulomatc S-second brake delay -- insures your
rotator is fully stopped before brake is engaged. Prevents
g accidentally engaging brake while rotator is moving. Use with HAM 11,
IIL, IV, V, T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.

; 28 995 For compact

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

$1 37995 For king-sized antenna
arrays up to 25 sq.ft. wind load
area. Control cable connector, rew
» hardened stainless steel output shaft,
new North or South centered cali-
hration, new ferrite heads on
polentiomeler wires reduce RF sus-
cepfibility, rew longer out-
put shaft keyway adds relia-
bility. Heavy-duty self-cen-
tering steel clamp and
hardware. Display accurale
to 1. Machined steel oufput.

-

AR-40 Rotator Specifications

HDR-3004 Rotator Specifications

Wind load capacity (inside tower) 3.0 square [eet

Wind load capacity (inside tower) 25 square feat

‘Wind Load (w/ mast adapter) 1.5 square feet ‘Wind Load (w/ mast adapter) not applicable
Turning Power (in lbs.) 350 Turning Power (in 1be) 5000
Brake Power (in 1bs.) 450 Brake Power (in Ibs.) 7500/
Brake Construction Disc Brake Brake Construction solencid operated lockmg,

Bearing Assembly Dual race/12 ball bearings Bearing Assembly hronze sleeve wirollers
Meunting Hardware Clamp platc/stecl bolts | [ Mounting Hardware stainless stecl bolts
Control Cable Conductors 5 Control Cable Conductors 7
Shipping Weight (Ibs.) 14| |Shipping Weight (Ibs.) 61

Effective Moment (in tower) 300 ft/bs.

Effective Moment (in tower) 5000 ft/lbs.

AR-35 Rotator/Controller

= AR-35 F()r I_]I{F VHF 6—
$6995 Meter, TV/'FM anlenmas.

Includes automatic con-

troller, rotator,
mounting clamps,
mounting hardware
110 VAC. One
Year Warranty.

hy-gain

hitp://www.hy-gain.com

Nearest Dealer, Free catalog, To Order . . .

800-973-6572

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

Antennas, Rotators & Towers

308 Industrial Park Road, Starkville, MS 39759, USA
Frices’specs subject to change without aoticslobligation w2004 Hy-Gain.
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(16703 shown octual size)

Looking for the best in a QRP rig?
Better check the fine print first.

o DSP. That's right, pull out the weak signals! Automatic Notch and Noise Reduction is included.

© Low Current Consumption. With current drain as low os 300mA on 9.6VDC, this QRP rig rivals
some handheld radias. The ‘703 is designed for maximum effidency!

@ Internal Antenna Tuner. 160-10M or 160-6M*. Internal, automatic and designed with lotching relays
50 o current drow when the match is achieved.

® Big Ears. Sensitivity of 0.16uVat 10dB S/N rivals some of the big rigs. This helps compensate for
antenna compromises when you're in the figld!

© Cold Hands. Don’t worry, the ‘703 comes with the TXCO, so your frequency will not dift when you
touch the knob with cold hands. Ready for outdoors!

® (W Memory Keyer. Contest QRP is sweet with the infemal CW Memory Keyer. Three memaries copable
of holding 50 chorocters each. Varioble pitch confrol (300-90QHz) with o bug, paddle, or straight key.

BP-228 Battery Pack

Going portable?

LC-156 Backpack

Designed by hams, for hams! Take your habby with you info the great autdoors. The LC-156
offers plenty of room fo store and protect your ‘703, batteries, antenna, and other geor!

IC-703. Best bang for your buck!

Confact your lcom dealer foday!

*Depending on version.

©2004 lcom Americo Inc. The lcom logo is a registered frademark of Icom Inc. Al specifications ara subjact to changa withaut nofice or obligation. 6708 [ WWW.I(Dmumerltﬂ.mm]

2800mAh/9.6V. Compact and lightweight. Up to 7 hour
operafing time depending on power leve! selected.

© Eosy fo See, Lorge Display. The ‘703's display is over 300% larger than the compefition's .

© Built-in Pop-up Stand. The pop-up stand is great when operating from a fable top.

= Adjustable Power Ouiput. Power is adjustable from 10W down to 0.1W, for more flexibility.

© Smart Power Mode. The ‘703 knows when to fhrotfle back the current fo prolong battery Iife,

o HF or HF & 6M. lcom’s engineers focused on the hands that really mean the most to QRP operators.

® |(-706MKIIG Operations. Anyone who has o ‘706 will know haw to operate without the manual!
® No Assembly Required. The 703 is ready to go when you are!

AH-703 HF/50MHz 5 Band Antenna

Designed specifically for use with the ‘703 and LC-156
Backpack. Compact size - stows easily when not in use.

Go ORP!

O
ICOM
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R&L Electronics

Local/Tech 513-868-6399

1315 Maple Ave HAMilton, Oh 45011 b B (800)22 1 _773 5

http://randl.com email sales@randl.com
YAERESU
Mini HF Sticks

FTBYTD) ssivvsvisimmsrensoviiis Call
ATASI20 Active tuning antenna.. .
CT62 CAT Computer interface cab
i —— Call Set of 5 mini HF sticks. 75, 40,
CT63 CAT Computer tefoce cabic.-26.93 20, 15, and 10 meters. They will
93 handle up to 250 watts

FC30 Bolr-on Antenna Tuner .....
MD100A8X Desk Microphone ..
FC30 Bolt-on Antenna Tuner ............
MDI100A8X Desk Microphone....
PEP. Mounts on any 3/8 x
24 thread mount.

YF1228 2.3 kHz SSB Filter ............o. 15695

MHS59A8J Remote Con.fm!DTMF mlc..:‘.:..ﬁl-95
YF1228 2.3 kH=z SSB Filter .
YSKB857 Separation Kit........cccocovcuniiciniins

FTBROOR sy Special price good through 5/15/04 or
CT39 Packet Interface Cable .........u....... until stock is depleted, Limit 2
MEK2 Microphone Extension Kit oo 3895 [ |
MMB60 Quick Release Mobile Bracket..... 27.95
PS14K Power Supply.....ccoevvccicnncnninnnnae 43.95
YSK8900 Separation Kit .........cccooucinninn.. 49.95 °
FT7800R...........................264.95 Model # IHFSMS
MEK2 Microphone Extension Kit ... ..38.95
MLS100 E,u‘e:k nal Speaker... 72 4395
MMB60 Quick Release Mobile Bracket..... 27.95
PS14K Power Supply ...43.95 Length
YSKT7800 Separation Kit ..........cccocveueeeee.. 51,95 75m=76"
v 40m = 44”
110 ¢4 : 71 D
SMABNC BNC ro SMA Adaprer.................. 3.50 20m =41
CDI15A Desktop Rapid Charger 15m = 39”
CMP460A Waterproof Speaker/Mic .......... 48.95
CSC88 Sofi Case ... 14.95 : . 10m = 36"
CTY1 Microphone Adapter. 9.95 :
EDCSB DC Cable w/Cigare 23.95 *
EDC6 DC Cable ... 7.95 i
FBA23 A4 Cell Baftelj ‘Case .. 27.95
FNBSOLI Lithium lon Battery .. e 59,95 _
MHS7A4B Speaker Mic ......... e 27,95
SU1 Barometric .. ... 3395
VC27 Earpiece Mic raph(me ....................... 27.95

CSCY0 Soft Case....oovreeriirecniinieiaierinisins 19.95
FNBS82LI 3.7v [1000mAh Li-lon Batt ...34.95
MH34B4B Speaker Mic ................... 2795
MH37A4B Earpiece Mic .27.95
VC25 Vox Headset... 59.95
YUEDC21 DC Adaptea Cable... 34.95
Yaesu Closeout Items
CSCe2 Soft Case for 11/41 w/FNB31 ........... 4.95
CT30 Mic “Y"” Connector for 10/40/50........ 7.95
FBA17 A4 Holder 23/411/470................... 17.95
FM747 FM Unit for 747/840 ....c.cvueneucne. 55.95

FNB31 4.8v 600mah battery for 11/41/51..24.95
FNB38 9.6v 600mah battery for 11/41/51 ..29.95
FRC6 DTMF Pager Unit 2400/2500..........
MH36A6J Replacement Mic FT3000M .....39.95
RH1 Rubber Protector for 10/50................. 4.95
XF110C 500hz CW filter 900/890 ........ s

XF117CN 300hz CW filter for FT100
XF455C CW Filter for FTI02 .................... 59. 00

Model # CO201 Model # JT40R
2 Position Coax Lightning Surge
Switch Protector
DC-500 Mhz 400 watts

$19.95 $19.95

Prices are subjeet to change without notice.
Not responsible for typographical errors.



SIXTY METERS AND MORE!

New Upgrades to Our Most Popular Modeils
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HF/50 MHz 100 W/144 MHz 50 W/430 MHz 20 W | psp |
20 W (Optional FNB-78 Battery Required)
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DIGITAL SIGNAL PROCESSING

Included
ULTRA COMPACT

ALL MODE MOBILE TRANSCEIVER
FT.857D 60 m Band

HF/50 MHz 100 W/144 MHz 50 W/430 MHz 20 W 2N

FNB-85 1400 mAh
Long-Life Ni-MH Battery

and NC-72B Charger
Included

ULTRA COMPACT
.AE._I;(_)_D;O{!T%BERSSCEIVEH 60 m B an d

HF/50/144/430 MHz 5 W

ATAS-25 Manually-Tuned Portable Antenna

The ATAS-25 is a manually-adjusted portable antenna ideal for field use with the

FT-817. Designed for mounting on a standard camera tripod (1/4" stud), the ATAS-25

is tuned by sliding the shorting ring of the loading coil up or down and selecting the

appropriate number of top sections. Counterpoise wires are supplied.

| The ATAS-25 is constructed of high-grade materials for maximum efficiency, and
it's the perfect traveling companion for your FT-817!

Freq. Range: Amateur Bands 7-450 MHz.
Max. Power- HF/50 MHz: 100 W SSB/CW T M:c RO
(50% Duty, 1 min. TX/RX) ATAS RWENS .~ Frn
AM/FM: 50 W
144/430 MHz: 50 W

Size: Max. Length 7'3" (2.2 m)
Min. Length for Carrying: 2' (0.6 m) “
Weight: 2.11b. (930 g) X%E‘a§ﬂg‘
Vertex Standard
US Headquarters
For the latest Yaesu news, visit us on the Internet: | SPecics ?;:ﬁ”mgmgﬁuxgmwﬁm fn‘;’;'emmr -searies andior optors mevbe 10900 Walker Street
http:/fiwww.vxstdusa.com your local Yaesu Dealer for specific details. Cypress, CA 90630 (714)827-7600
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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
experimentation, for the establishment of
networks to provide communication in the event
of disasters or other emergencies, for the
advancement of the radio art and of the public
welfare, for the representation of the radio
amateur in legislative matters, and for the
maintenance of fraternalism and a high
standard of conduct.

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

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

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

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

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

Officers

President: JIV 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 Operating Officer: MARK WILSON, K1RO
Chief Development Officer: MARY HOBART, KIMMH
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, K1ISTO

Volunteer Examiner Department

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

“IT SEEMS TO US...”

BPL: What Now?

An important date is looming on the horizon:
May 3, the deadline for comments on the FCC’s
Notice of Proposed Rule Making (NPRM) on
Broadband over Power Line (BPL) systems, ET
Docket No. 04-37.

The purpose of the NPRM is not to allow BPL
to be deployed. BPL systems may now operate
under the existing Part 15 rules. If the FCC did
nothing, BPL systems could continue to be in-
stalled and operated. Licensed radio services,
including the Amateur Radio Service, would
continue to be protected by the rule that prohib-
its unlicensed devices from causing harmful in-
terference. BPL systems would continue to have
no protection against interference fo their opera-
tion by licensed services.

The NPRM, which follows a Notice of Inquiry
(NOI) in which the FCC sought information about
BPL technology and the interference environment,
does not propose to change any of that. Indeed, the
NPRM reaffirms that the “no interference” prin-
ciple must remain inviolate.

The NPRM does propose new requirements
for BPL systems. The intent is to make it easier
to track down who is responsible for interfer-
ence and to make sure that the BPL system
operator can immediately take whatever steps
are necessary to mitigate interference. These
include requirements that BPL systems “shall
incorporate adaptive interference mitigation
techniques” as well as “a shut-down feature to
deactivate units found to cause harmful inter-
ference.”

These proposed requirements need quite a bit
of fleshing out to afford any real protection.
They offer no practical relief from interference
for mobile stations. We would have preferred a
decision simply to ban BPL as a technology that
stands to do more harm than good. The record in
the NOI proceeding certainly would support such
a decision.

Still, the FCC’s proposals go a couple of steps
in a positive direction. Certainly they should
offer no comfort to the BPL industry, which is
on clear notice from both the FCC and from us
that interference will not be tolerated. Someone
who makes an investment in BPL will have no
grounds for whining when they lose their shirts.

So, why the hue and cry against BPL? There
are several reasons.

There are BPL proponents who from the very
beginning have denied thatinterference is a prob-
lem. They have continued to deny it even in the
face of clear and mounting evidence to the con-
trary. Their comments filed in response to the
NOI were laughable, as we pointed out on this
page last October.

We have the FCC Chairman acting as a self-
described “cheerleader” for BPL. Chairman
Powell says he will “welcome the day when every
electrical outlet will have the potential to offer
high-speed broadband and a plethora of high-
tech applications to all Americans.” Especially
galling was to hear him say on February 12 that
BPL could be “the great broadband hope for a
good part of rural America.” Anyone who has
taken a serious look at the economics knows that
this is a false promise. BPL is not a low-cost
option, especially in sparsely populated areas.
Who needs wires anyway, when Broadband
Wireless Access is just around the corner?

‘We have the power companies’ spotty record
of resolving power line interference caused by

electrostatic discharge. How can we believe they
will do any better fixing problems caused by a
technology with which they have no experience?
There is one sentence in the NPRM that is guar-
anteed to arouse the ire of any active amateur. In
discussing why it believes the likelihood of
BPL interference is low, the Commission says:
“We...expect that, in practice, many amateurs
already orient their antennas to minimize the
reception of emissions from nearby electric
power lines.”

Finally, the NPRM does not deal at all with a
problem that concerns many amateurs almost as
much as interference from BPL: interference fo
BPL. Yes, Part 15 says that “interference must
be accepted that may be caused by the operation
of an authorized radio station.” Try explaining
that to your drunken neighbor when he can’t
download his dirty movie because you’re on 20
meters.

Still and all, the best approach in responding
to the NPRM is a positive approach. Yes, we
would have preferred a ban on BPL—but the
FCC hates to pick winners and losers. They pre-
fer to “let the marketplace decide.” The rules
they have already proposed make it even less
likely that the marketplace will decide in favor
of BPL, but that is someone else’s concern. Our
concern is to support the FCC’s proposals as far
as they go (remember, they’re better than the
status quo), to document exactly how they fall
short of providing the protection that over-the-
air services—especially the Amateur Radio Ser-
vice—need and deserve, and to provide specific
proposals for improvement.

The improvements we have in mind include:

e Performance standards for interference
mitigation. Mitigation must be available 24/7,
and must be immediate upon receipt of a com-
plaint.

* The BPL database must be readily acces-
sible to the public and kept up to date.

* Because mitigation is impractical in the case
of mobile stations, a radiated emission limit suf-
ficient to protect mobiles must be established
and enforced.

* BPL systems must be tested for rules com-
pliance by an independent laboratory prior to
initiation of service.

¢ To ensure an informed marketplace, mar-
keters of BPL services must give clear notice to
consumers that licensed radio services have pri-
ority and that the delivery of BPL services there-
fore cannot be guaranteed. Receipt of this notice
must be acknowledged in writing prior to the
signing of any contract for service.

e There must be severe penalties for non-
compliance with these rules.

If you want to file comments—and we hope
you will—read the NPRM first! Pay particular
attention to paragraphs 39-43; the FCC asks for
comments on several aspects of its proposals.
The NPRM is available on the FCC Web site in
Microsoft Word (hraunfoss.fce.gov/edocs_
public/attachmatch/FCC-04-29A1.doc) and as
an Adobe PDF file (hraunfoss.fcc.gov/edocs
_public/attachmatch/FCC-04-29A1.pdf).

How the FCC handles BPL is important, but
the most important decisions about BPL deploy-
ment will not be made at the FCC. They will be
made in corporate boardrooms—and the smart
money will choose to go elsewhere, not to
BPL.—David Sumner, K1ZZ
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hijggain HF BEAMS. ..

... are stronger, lighter, have less wind surface and last years longer.
Why? Hy-Gain uses durable tooled components -- massive boom-to-mast bracket,

heavy gauge element-to-boom clamps, thic

TH-11DX, $1159.95. 11-element, 4.0 kW PEPF, 10,12,15,17,2

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

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

TH-7DX, $869.95. 7-element, 1.5 kW PEE 10,15,20 Meters

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

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

Uniquely combining monoband

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

k-wall swaged tubing

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

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

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

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

Fits on average size lot with

The 2-element TH-2MK3 is Hy-
Gain’s most economical full power
(1.5kW PEP) full size tri-bander.

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

EXP-14, $599.95. 4-element,

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

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

-- virtually no failures!

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

mum F/B ratio on each band.

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

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

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

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

Ruggedly constructed, top-
performing, compact 6 foot
boom, tight 14.3 foot turning
radius. Installs almost anywhere.
Rotate with CD-4511 or HAM-
IV. BN-86 balun recommened.

1.5 kW PEP, 10,15,20 Meters
less than 2:1 VSWR. 1.5kW PEP.
BetaMATCH™ provides DC
ground to eliminate static. Includes
BN-86 balun. Easily assembled.
Truly competitive against giant
tri-banders at half the cost!
QK-710, $179.95. 30/40
Meter option kit for EXP-14.

radius . . . weighs 21 lbs

 |compact

_ |compete

Compact 3-element 10,
For limited space . . . Installs anywhere . . . 14.75 ft turning
. . . Rotate with CD-4511, HAM-IV
i TH-3JRS, $359.95. Hy-Gain’s most
popular 3-element 10, 15, 20 Meter tri-
bander fits on most lots! Same top per-
formance as the full power TH3MK4 in a

Excellent gain and F/B ratio let you

Tooled manufacturing gives you Hy-Gain
guyed TV pole, roof tri-pod durability with 80 MPH wind survival.

15, 20 Meter Tri-Bander

600 watt PEP design.

with the “big guns”.

Model | No.of [avg Gain| avg F/B |MaxPwr| Bands | Wind |Windepid| Boom [ Longest | Turning | Weight |Mast dia| Recom, | Retail
No. lelements| dBd dB _ |wattsPEP| Covered |sq.ft. area | Survival | (feet) [Elem. (ft)| radiusio| (Ibs.) |O.D.(in.)| Rotator | Price
TH-1IDX[ 11 For Gain and |_ 4000 |woa2s070] 125 100 24 37 22 38 1925 [ T2X [ $1159.95
TH-TDX 7 |F/B ratio--See...| 1500 _|10,15,20] 9.4 100 24 31 20 75 1.5-2.5 |HAM-TV | $869.95
THSMK2| 5 ‘ . 1500 |10, 15.20] 74 100 9 315 842 57 1525 |[HAMIV | $759.05
THaMK4| 3 [°WWwhy-gain.com 50110 15 301 46 95 4 27.42 15.33 35 1.9:25 | CD-4511 | $469.95
TH-3JRS 3 = Hy-Gain F“l"']"g 600 [10.15,20] 3.35 50 12 27.25 14.75 21 1.25-2.0 | CD-4511 | $359.95
TH2MK3| 2 [*Call toll-free 1500 |10,15,20] 325 80 6 21.3 14.25 20 1.9-2.5 | CD-4511 | $369.95
EXP-14 q 800-973-6572 1500 [10.1520 9] 7.5 100 315 | 17.25 43 19-2.5 | HAM IV | $599.95

Tooled Manufacturing . . . Highest Quality Materials

1. Hy-Gain’s

Tl

Tooled manufacturing is the difference

and Nearest

ree Hy-Gain Catalo

ealer . . . 800-973-6579

)
hy-gain

between Hy-Gain antennas and the others Call your dealer for your best price!
-- they just don’t have it (it's expensive!).
Die-cast aluminum boom-to-mast bracket
and element-to-boom compression clamps
are made with specially tooled machinery.
Hy-Gain antennas feature rooled swaged

famous super
strong tooled
die cast
Boom-io-
Mast Clamp f.:, I,

2. Tooled tubing that is easily and securedly clamped

Boom-to- | in place. All tubing is deburred and

Element cleaned for smooth and easy assembly. Antennas, Rotators & Towers

Clamp Durable precision injection molded parts. 3,?‘36"1{111%&81 li‘ark R(gldf SlIa{rkt\ﬁllc, %30399;:.;96%]7821\
-Gai o ] - Ji oll-free Customer Sales Hotline: -973-

3, Thick-wall Hy-Gain antennas are stronger; lighter, « TECH: 662-373-0538 = FAX: 662-323.6331]

have less wind surface area, better wind
| survival, need no adjustments, look pro-
fessional and last vears longer.

swaged alu- |
minum wbing |

http://www.hy-gain.com

Prices and specifications subject to change withont notice or obliganon. = Hy-Gam®, 2001
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s | For Demanding Users

Like You!

heat of the action DJ-596T Mark Il Dual-Band HT

. . VHF and UHF performance in a great looking package. Easy to operate with a large,
with confidence : backlit alphanumeric display, full-size control pad, powerful Ni-MH battery, 6 ~ 16 VDC

transceiver to the

auxiliary power input, up to 5 watts output. CTCSS encode+decode, DCS, wide and narrow
that your FM modes and new super-accurate frequency stability that meets the toughest standards of
. L demanding users! Want more? Check out the optional digital communications board and
equ:pment was N the many accessories tailored to your oparating neads.

built to be
dependable

DJ-196T 2 Meter HT

This rugged VHF HT is built for heavy
use and keeps coming back for more.
Put the power of 5 watts and 40 memories
to work for you. The large alphanumeric
display makes it sasy to manage and the
full-size backlit keypad makes
field operations easy, with direct
frequency input and clearly
marked secondary functions.
Nothing's held back, with
autodial memories, DCS,
GTCSS encode+decode, and
aven a built-in theft alarm!

| DJ-296T 222 MHz HT

Finally! A 222 MHz HT that’s affordable and
buift Alinco-tongh. If you're not on 222, you're
missing a band that's open for action. An
amazing 160 memories allows you to store
frequencies over a broad service area. This full-
power HT sports a Ni-MH battery,
external power port, high performance
antenna, GTCSS encode+decode, DCS,
autodial and more. Are you  §
only using part of your
privileges? Alinco can

help you get on

222 MHz today!

when it counts

the most.

Whether you're
a storm chaser,
emergency

responder,

disaster relief DJ-496T UHF HT

From 430 Io 450 MHz, your DJ-496T opens the door fo amazing possibilities, from basic
volunteer, or the voice communications to controlling repeaters, remote bases, working through cross-band
transceivers and more. The 40 memories come Up on a large, alphanumeric display and
first person on the high capacity Ni-MH battery provides long-lasting power. CTCSS encode+dacoda, DGS,
cable cloning and a host of optional accessories to suit your particular operating needs.

the scene of an
incident, your Are you ready for extreme operations?

Alinco HT is

YRR WWWAL'Nco com

H I Products Intended for properly lcensed operators. Permits reguired for MARS use. GAP use subiec! to equipment approval.
th I ﬂg s h app en: Specifiations subject to change wilhoul notice or nbligation, Performarice specifisations only apphy to am ateur bands,




YOUR membership at work

Almost-No-Solder Project Teaches
Many Concepts

ARRL Education and Technology Program Coordinator Mark Spencer,
WASBSME, has done it again, developing a nifty kid-oriented, almost-no-solder
project that’s fun to build and explore. It’s a small, one-octave electronic organ,
built with just a handful of discrete components and one simple integrated circuit.
The IC socket requires a small amount of soldering that can be done by an adult
prior to actual construction.

“This is a little more involved than th
original no-solder code practice oscilla-
tor project, but it allows for a whole mess
of things that can be studied during the
construction and use of this little organ,”
Spencer said. Fundamental concepts
such as frequency, pitch, period, wave-
length, square versus sine wave, ampli-
tude, duty cycle, RC time constants,
stability and more can be explored
with the organ project. Complete plans -
can be found on the ARRL Web site
at www.arrl.org/news/features/2004/
02/28/1/.

MARK SPENCER, WA8SME

The Almost-No-Solder Electronic Organ
project can teach over two dozen concepts
in electronics and physics...and it’s fun, too!

ARRL BPL Presentations
Given in Washington, DC

ARRL in ACTION ==

By Dave Hassler, K7CCC, dhassler@arrl.org

League VP Aids ARECC Class

We learn by doing. This March, ARRL Vice Presi-
dent Kay Craigie, N3KN, helped a class taking Level
I of ARRL’s Amateur Radio Emergency Communi-
cations Course (ARECC) get the hang of moving mes-
sages along the National Traffic System by generating
and receiving transcontinental messages. Kevin Rock,
KDS5ONS, and Patricia Rock, KD5PZO, teach a
hybrid ARECC class in Northwest Oregon.

They met Kay and Carter Craigie, N3AO, at
SeaPac 2003, in Seaside, Oregon, where Kay was a
featured speaker to the ARRL Northwestern Divi-
sion convention last summer. There, Kevin and
Carter got to talking about emergency communica-
tions, a passion for both of them.

“Between the two of them, they hatched the plan
for Kevin and Patricia’s students to send me radio-
grams [in Pennsylvania] and for me to reply,” Kay
said. “Of course I was happy to help.” Each student
sent a radiogram and Kay responded to the messages
with individualized replies, so the students could have
the experience of receiving formal message traffic.
“This had the good side effect of providing more mes-
sages for the operators on my home club’s VHF traf-
fic net to send and receive,” she noted.

League to Highlight Grassroots Action
at Hamvention

The ARRL Technical Relations Office staff made
presentations to several groups in Washington, DC
this past winter on Broadband over Power Line (BPL).
On February 24, Chief Technology Officer Paul
Rinaldo, W4RI, briefed the Interdepartment Radio
Advisory Committee (IRAC) on ARRL observations
at BPL sites. General Counsel Chris Imlay, W3KD,
and Rinaldo made a similar presentation to National
Public Safety Telecommunications staff on March 10.
“We carried the message that Amateur Radio is
likened to the canary in the coal mine: short wave
listeners and hams are closest to residential power
lines that might be carrying BPL signals,” Rinaldo
said. On March 4, as a member of the Institute of
Electrical and Electronics Engineers (IEEE), Rinaldo
participated in Congressional Visits Day, an effort by
36 organizations to visit congressmen and women.

Want to make your voice stand out when it comes to Amateur Radio issues?
If so, the ARRL has a must-attend forum at the Dayton Hamvention this month
that’s just for you. “How Grassroots Action Gets Lawmakers’ Reaction,” a
forum on grassroots political action, will be held at noon Friday, May 14.

ARRL General Counsel Chris Imlay, W3KD, will give a talk on influencing
Congressional representatives, New England Vice Director Mike Raisbeck,
KI1TWEF, has a presentation on getting state legislators to work with hams, and
ARRL President Jim Haynie, W5JBP, has titled his remarks “ARRL: Tighten
that Cinch and Go Do It!” Great Lakes Division Vice Director Dick Mondro,
WR8FQT, will be the master of ceremonies and Great Lakes Division Director
Jim Weaver, K8JE, will offer the opening remarks.

Mondro said that the forum was developed by the ARRL Board to bring
attention to the importance of communicating with legislators on Amateur
Radio issues. “[We] have gathered experts to answer your questions,” Mondro
said. “President Haynie and General Counsel Imlay have spent more time [rep-
resenting Amateur Radio] in Washington than anyone in recent history and
they have the knowledge to teach us how to get action.”

lowa Club Recognized as a “Point of Light”

The Points of Light Foundation and Volunteer Center National Network designated
The Tri-State Amateur Radio Club (TSARC) as the Daily Point of Light for March 29.
An ARRL-affiliated club, TSARC is headquartered in Cresco, Iowa. The Foundation
recognized the club for voluntarily providing communication during emergencies and
for supporting Red Cross and The Salvation Army relief efforts. President George W.
Bush and former President George H. W. Bush, have endorsed the Daily Points of Light
Award, and each will send a congratulatory letter to the club.

In 2002, TSARC also was the beneficiary of a $1500 ARRL Foundation grant to assist
its emergency communication efforts. The money helped to supplement funds the club had
been able to raise on its own toward the $6500 cost of a 16 foot equipment trailer.
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Ham Radio Highlights Indiana Science
Teachers Conference

An Amateur Radio presentation went into overtime February 20 as excited
teachers asked questions of speakers Neil Rapp, WBI9VPG, and ARRL Field
and Educational Services Manager Rosalie White, KISTO. Rapp, with White’s
assistance, put on an hour-long forum at the Hoosier Association of Science
Teachers, Inc (HASTI) 34th Annual Conference in Indianapolis, Indiana.

“Neil had presented a PowerPoint presentation on how he uses Amateur
Radio at Bloomington South High School [an ARRL Amateur Radio Educa-
tion and Technology Program school] to help him teach physics and chemis-
try,” White said. “I demonstrated a robot rover, a code practice oscillator and

ARRL Field and Educational Services Manager

other circuit board projects for hands-on activities student use to learn wire- Rosalie White, K1STO, teamed with ARRL Amateur
less technology.” White also spoke about the Education and Technology Pro- Radio Education and Technology Program teacher

. . . Neil Rapp, WB9VPG, to present a well-received
gram and ARISS, Amateur Radio on the International Space Station. Rapp forum at the 34th Annual Hoosier Association of
brought HF and VHF radios to show the teachers. Science Teachers, Inc.

i For League Officials, Volunteers
New Field Day ’ y
FIELD DAY Shirt Spells It Out Hamcation Is All About Serving

’ They’re new, and de-
;" scriptive, too! The offi- Others
cial ARRL Field Day o

T-shirts and pins are Why is it that vacations—intended for relaxation—always seem
An AEC Guide to Field Day now available, with the to have a bustle about them? At Hamcation 2004 in Orlando,
a::::u; s g:;srmrs if;]ogntv?nglte ls:rllglt ddeéa;l}; Florida, ARRL directors and field volunteers were plenty busy
Community Service Publicity 2004 is all about with February 12-14 as Hamcation hosted the ARRL Southeastern Di-
'E’::::f“:fmpmdness il an A-to-Z list. Jump vision Convention. Southern Florida Section Manager Sherri
Zlg;A _?:lua;dl::r;rrms %‘g’;/r {/(\)I;rk])essifee(;fl\n'l:\:vevl\? Brower, W4STB,. said ARRL forums were .well attended. “The
:'l:ngr\{ t;lams 3;,:“t Freauencies |, arrl.org/FieldD a\; inozt dcofvered toglcs W;re license restructuring, BPL and home-
gk AW £ where you'll find links to and defense,” she said.
‘I'(?::BOX yl:xs % downI)c;ad the 2004 Brower, with three other Section Managers, answered direct
i - isa B ¢ Field Day packet and questions from members and shared ideas about promoting Ama-
< order shirts and pins. teur Radio and the League in the Southeastern Division.
Simple Pitch Nets OK Section Courts ICOM Initiative Noted
New Member _ Emergency Managers on BOB INDERBITZEN, NQ1R
_ It shouldn’t be so surpris- BPL Issue ? ; iy AT T
ing, but there are many op-
portunities to sell the Looking to gain the support of emergency man-

benefits of ARRL member-

. : agers in their state, the Oklahoma Section sub-
ship to prospective mem-

b b mitted an article on BPL to the newsletter of the
ers—it just takes someone o

to go out and make the of- Ok!ahoma Emer.gency Management. Association,
fer. San Joaquin Valley Sec- which was published recently. Assistant SM for
tion Manager Charles FCC and Legislative Issues Eddie Manley,
McConnell, W6DPD, did just KD5JGB, wrote the article.

that, attending a one-day “A friend of mine who is the editor of the Okla-
Technician license class in homa Emergency Managers Association newslet-
Turlock, California in March | er was visiting and T asked him to let those EMs

FO dfiscxss the roée gf ARRL who are not close to Amateur Radio know about _
in t e r‘:nateur iadio com- the BPL issue. He then asked me to write up a ICOM’s national sales manager, Ray Novak, N9JA
munity. “My talking points (left), accepted an award March 9 recognizing the

were the reasons they | noteforhim. I”want all the support we can obtain company’s participation in ARRL membership
should join ARRL and what | to defeat BPL,” Manley said. recruitment initiatives. ARRL Sales and Marketing
ARRL has to offer them,” The article pointed out that all HF communica- Manager Dennis Motschebacher, K7BV, presented

McConnell said. “l signed up | tion—not just Amateur Radio—will be affected ~the award during Novak's visit to ARRL Head-
quarters. ICOM most recently supported a League

one new member right there by BPL, including some emergency frequencies. membership campaign tied to purchases of new
and .Ieft .ARRL membershlp “I follow the ARRL information [on BPL] very ICOM radios. Participating dealers distributed
applications, which offer a | = cjogely. The League is on top of BPL and we want ARRL membership vouchers to customers,

free Repeater Directory with to reinforce anything that we can here in OKla- underwriting a portion of the first-year membership
membership.” homa,” Manley said dues for brand new members.
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www.arrl.org/services.html/

Technical and Regulatory
Information Services

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

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

ARRLWeb www.arrl.org

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

ARRL E-mail Forwarding

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

ARRL News

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

QSL Service

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

Educational Materials

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

Write for QST

We're always looking for articles of interest to amateurs. See our
Author’s Guide at www.arrl.org/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.
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Guide to ARRL Member Services

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

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

Insurance

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

DXCC/VUCC

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

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

Trust in Advertising

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

ARRL Foundation

This is your source for scholarships and other
financial grant programs to support Amateur Radio.
See www.arrl.org/arrlf/ on the Web or call
860-594-0397.

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
Exams VEC
Educational Materials

Sales Desk

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 Jennifer Hagy
QSL Service Martin Cook

Scholarships

Emergency Comm Steve Ewald
Clubs Field Services
Hamfests Gail lannone

Write for [5G~

Maty Weinberg

Rick Lindquist
John Hennessee

Educational Services

Development Office

Telephone

860-594-0338
860-594-0338
860-594-0229
860-594-0355
860-594-0222
860-594-0236
860-594-0300
860-594-0267
860-594-0340
860-594-0232
860-594-0214
860-594-0234
860-594-0288
860-594-0397
860-594-0207
860-594-0328
860-594-0274
860-594-0397
860-594-0265
860-594-0267

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
foundation@arrl.org
emergency@arrl.org
clubs@arrl.org

The ARRL
Diamond Club
Includes

ARRL membership
Plus new yearly benefits!

Support ARRL’s work
for Amateur Radio!

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

Joel Kleinman

Can'’t find the department you're looking for? Call 860-594-0200 or e-mail hg@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

860-594-0262
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

hamfests@arrl.org
gst@arrl.org

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

Roanoke Division

DENNIS BODSON, W4PWF

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

Vice Director. Rev Leslie Shattuck, K4ANK
218 Marion Ave, Anderson, SC 29624
(864-296-0916); kdnk@arrl.org

Rocky Mountain Division

WALT STINSON, W@CP*

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

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

Southeastern Division

FRANK M. BUTLER JR, W4RH

323 Elliott Rd SE, Ft Walton Beach, FL 32548
(850-244-5425); 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

RR 1, Box 254, Union City, OK 73090-9726
(405-483-5632); n50ok@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: Randy “Max” Wendel, KM@D, 8539 Bryant Ave S,

Bloomington, MN 55420-2147 (952-888-5953); km0d @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); nj6ét@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); khégjv@arrl.org

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

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

Santa Clara Valley: Glenn Thomas, WB6W, 502 Walnut Dr, Milpitas, CA 95035-4133
(408-263-9450); wb6w@arrl.org

Roanoke Division (NC, SC, VA, WVA)

North Carolina: John Covington, W4CC, PO Box 1604, Belmont, NC 28012
(704-577-9405); w4cc@arrl.org

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

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

Virginia: Carl Clements, WACAC, 4405 Wake Forest Rd, Portsmouth, VA 23703
(757-484-0569); wé4cac@arrl.org

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

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

Colorado: Jeff Ryan, KORM, 6721 Northface Ln, Colorado Springs, CO 80919-1508
(719-260-6826); kOrm@arrl.org

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

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

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

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: 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); ae4mr@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, WEBF, 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); wuéd@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 True Legal Limit™ Tuner

Easily handles 1500 Watts continuous carrier even on 160 Meters . . . High-current edge-wound silver plat-
ed Roller Inductor . . . Two 500 pf high capacitance tuning capacitors with 6:1 vernier reduction drives . . .
3 core choke balun . . . Six position antenna switch . . . True peak reading Cross-Needle SWR/Wattmeter. . .

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

*599

Suggested Retail

» Handles 1500 Watts carrier

» Super High Current edge-wound
silver plated Roller Inductor

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

* 3 core choke balun

* 6 position antenna swifch

o True peak reading meter

AMERITRON’s ATR-30 True Legal
Limi™ roller inductor anlenna (uner is ham
radio’s toughest! [t’1l handle 1500 Watis
continuous carrier output on al/ modes and
all HF bands into most anfcnnas -- ¢ven on
160 Meters where most antenna tuners fail.

It’s perfect for Ameritron’s most power-
ful amplifiers where the ATR-30 just loafs.

All band coverage lets you operate 1.8-30

MHz including all MARS and WARC bunds.

Super High Current Roller Inductor

You’ll see Ameritron’s new super high
current air core roller inductor. It's edge
wound from a thick solid copper strip and
silver plated. This produces a large surtace
arca and a massive conduetor. It can carry
huge circulating RF currents and withstand

TRANMNTTER

tremendous heat that’ll melt or burn ordi-
nary roller inductors.
A gear driven turns counter and crank
knob gives you precise inductance control.
Two 500 pf Tuning Capacitors
Two 500 pI -- the highest of any antenna
turer -- variable transmifiing capacitors give
you no-arc wide range impedance matching
tor truc high power performance.
6:1 vernier reduction drives makes capac-
itor tuning smooth and easy.
Super Balun, 6 position Antenna Switch
Super heavy duty three core choke balun
lets you match virtually any balanced feed-
line antenna without core saturation.
A 6 position antenna switch lets you
select your desired operaling antenna.

Read true Peak Power

Ameritron’s active electronic frue peak
reading meter accurately reads forward and
reflected power and SWR. simultaneously on
a lighted Cross-Needle meter.

Roomy Cabinet maintains High-Q

Roomy extra-strong 080 inch thick alu-
minum cabinet gives highest efficiency and
lowest loss. 13':Wx5/«Hx17'/:D mches.

AMERITRON ATR-20 Antenna Tuner
ATR-20, $459. Handles
a full 1.2 kW SSB and
600 Watts CW. It’s de-
signed to safely handle
the full SSB power of Ameritron’s AL-811/
811H/80B, ALS-500M/6G00 and other 1.2 kW
S8B amplitiers.Has vernier reduction drives.

Ameritron has the best selection of True Legal Limir™ HF Amplifiers
AMERITRON'Ss legal limit amplifiers use super heavy duty Peter Dahl Hypersil® power transformer capable of 2500 Warts!

Ameritron’s most powerful Amp
with Eimac® 3CXI1300/8877 ceramic tube
——- AL-1500

S| $3045

Suggested Retail

Ameritron’s
must powerful

=t amplifier uses
the herculean Fimac™ 3CX1500/8877
ceramic tube. It’s so powertul that 65 Watts
drive gives you the full output power -- and
it’s just loafing because the power supply is
capable of 2500 Watts PEP. All HF bands,
all modes. 77 Ibs., 17Wx10Hx18'/:D inches.

Desktop Kilowatt
with Amperex® 3-500G mbe

AL-80B, $1349. Gives
you full kilowatt SSB PEP out-
put (85 Watis in) from a whis-
per quiet compact desk- fop
linear. T4WxR!/2TTx 151D,
Plugs mnto 120 VAC outlet.
Graphite plate Amperex™ 3-
500G tube. Nearly 70% effi-
ciency. Weighs 48 lbs.

IrwelegalLimif™

$ e

ALS-500M, $799. 500 Watts
PEP/400W CW oufput, 1.5-
22 MHz, mstant bandswitch-
ing, no tuning, no warm-up.
SWR, load fault, thermal over-
load protected. On/off/bypass
switch. Remote on/off control.
DC current meter. Extremely
quiet, fan off until needed.
13.8 VDC. 9Wx3':Hx15D in.

Ameritron’s toughest Amp
with Eimac® 3CX1200A47 tube
— - 3 AL-1200

2645

Suggested Retail
TrueLegallimi™
Get ham
radio’s toughest
e tube with AL-
1200. The Fimac™ 3CX1200A7 has a 50
Wait control grid dissipation and the lowest
history of field replacement of any modern
transmitting fube that we use. 90 Watls in
gives you full power out. All HF bands, all
modes. 76 pounds, 17Wx18':Dx10H in.

AMERITRON no tune Solid State Amplifiers
500 Wart Mobile Amp

600 Wart FET Amp
ALS-600,
$1299. No m
huning, no
fuss, no i B
worries -- -

Just turn an and operate. 600
Watts PEP/500W CW, 1.5-22
MHz, instant bandswitching,
SWR protected, extremely
quiet, lighted peak reading
Cross-Needle SWR/Wattmeter,
front panel ALC control,
operate/standby switch. 120
or 220 VAC. Tnrush current
protected. 9/ Wx6Hx12D in.

Ameritron’s classic Amp
with 2 graphite piate Amperex ® 3-500G tubes
AL-82

$2545

Suggested Retail
ﬂ'u:/rf_cgr!f.f_mu.'“"

Most linears
using 3-500Gs

B can't give you

1500 Watts because their lightweight power
supplics can 't use these tubes to their full
potential. AL-82 is ham radio’s only super
3-500G amp! 100 Watts in gives you full
power out. All HF bands, all modes. Hefty
76 pounds, 17Wx10Hx18'2D inches.

Fiat Mobile SWR/Wattmeter
AWNM35, *159* 1% inch thick, flat
. mcway 10UNES on dashboard. Remote sensor,
25 fi. thin cable. True peak reading. Cross-needle,
lighted. 1.5 kW, 1.8-30 MHz. High-SWR LED.

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 a.m. - 4:30 p.m. CST Monday - T'riday
For power aniplifier components eall (662) 323-8211

http://www.ameritron.com

Prices and specifications subject to change withaut notice. ©2004 dmevitron




This is clearly the most
advanced amateur
radio ever developed. By
sparing no expense, an
incredible +40dBm
intercept point has been
achieved with ultra-wide
dynamic range. And
you'll enjoy this
incredible performance
in two fully independent
receiver circuits. HF/6M
Grayson

The PROII features a 32-bit
floating point DSP digital IF
filter with 51 selectable
bandwidths. Soft and sharp
filter shapes can be selected
in both SSB and CW modes,
independently. The
selectivity lets you pull out
weak signals like never
before. Make the Proll the
heart of your complete lcom

stafion [HF/6M | C—756PROIN  Huge Savings!

Howard

100% full duty cycle operation.
32 bit floating point DSP and 24-
bit AD/DA converter. Ultra wide
dynamic range and good third
order intercept point. Soft and
sharp filter shapes can be
selected in both SSB and CW
modes independently. Change
the seftings on the fly and
compare! HF/6M/2M

Henry IC-746PRO Pick of the Litter!

Visit www.universal-radio.com for _
great lcom values and more cool cats!

Universal Radio Inc.

6830 Americana Pkwy

Reynoldsburg, Ohio 43068-4113 USA Hanha
800-431-3939 Orders & Prices. 614-866-4267 Information.
614-866-2339 FAX. dx@universal-radio.com e-mail. 6725




Out Of 'Iins \Vorld

ISS International
Space Station ) Dl <
TM-D700A '

2 meters & 440 MHz
(Currently On Board)

MIR
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 wonder2 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.

KENWOOD U.S.A. CORPORATION

Communications Division NET

Division Headquarters

3975 Johns Creek Court, ‘3uwam=-a GA 30024-1265 Kenwood News & Products
P http:/fwww kenwood net

P.O. Box 22745, 2201 East Dor . Long Beach, CA 90801-5745 JAA-1205 081-A

Amateur Radio Products Group  Customer Support: (310) 639 Fax: (310) 537-8235 #040204 1S09001 Registered
]ﬂ)wﬂl:m




\ m ” 5 T l COURTESY DAN DRESSER, KO6YG

“We are gathered here...”

ARRL Northwestern Division Director Greg Milnes, W70Z, writes: In
December | was presented with an exciting and | think unique way to
try to recruit members for the ARRL. I’'m a retired Oregon trial court
judge but still authorized for part time work and to perform wedding
ceremonies. | was asked by a long time friend to tie the knot in a
small ceremony. When the question arose, what did | charge to do
weddings, | just happened to have a supply of ARRL membership
forms handy. My charge? You guessed it—membership in the ARRL.
As it turned out, the groom heard | was going to try to recruit him,
and he beat me to it and rejoined the League before the wedding.

Now the fee is a Family Membership for his wife. Oh yes, the bride Going up? Those in search of contacts need look
notified me the Saturday before the wedding: She “aced” her test. no further than the elevator at the Copper Queen
Welcome KD7ZAE! Hotel in Bisbee, Arizona.

COURTESY GREG MILNES, W70Z

COURTESY JOHN PETERS, K1ER

John Peters, K1ER, an ARRL Charter Life
Member from Aiea, Hawaii, shares his issues

ARRL Northwestern Division Director Greg Milnes, W70Z (left), of QST with his 2-year-old granddaughter
officiated at the wedding of N7FNB and his newly licensed bride, Anissa. Her mother Sarah, KA4DPW, who’s
KD7ZAE. been licensed 25 years, wonders when she’ll

be able to take Anissa to a VE session.

RICK FLEETER, K8VK

Impressive KL station: Rick Fleeter, K8VK, of Reston, Virginia, who took these photos during a recent business trip to Kuala Lumpur,
Malaysia, writes: This is my friend Sangat Singh, 9M2SS, operating the station he assembled at the Planetarium Negara, the National
Planetarium of Malaysia. Located on a forest hilltop in Kuala Lumpur shared with the working Planetarium, the Headquarters of the
Malaysian Space Agency, and a National collection of orchids growing on several acres, the shack is equipped for all the ham bands
from 80 meters through Mode J, and is a critical link to the Malaysian microsatellite, Tiungsat. EiImer of many Malaysian hams,
Sangat puts the shack at the disposal of visitors like me, who need a few minutes’ respite from a hectic work schedule in KL.

20 May 2004 Q5%



COURTESY WALT MAXWELL, W2DU

SR

Ham’s band: Well known QST and book author Walt Maxwell, W2DU, of
DelLand, Florida, writes: | read with sadness in The ARRL Letter that Alvino
Rey, W6UK, became a silent key. | am very proud to say that | was one of the
musicians in his Navy service band. This photo from November 1944 shows
the band playing a gig for a group of military officers in Chicago, where we
were stationed at the time. The four King Sisters also performed with us on
that occasion. One of the sisters, Luise, was Al’s wife. You can locate me in
the picture as the second from the left in the trumpet section. Although |
don’t remember which ones were hams, in addition to Al and myself, quite
a few others in the band were also licensed amateurs.

ot (0

y

COURTESY N6WG
=

Congratulations!
Bob Tellefsen,
N6WG, of Newark,
California, earned
his Worked All
States award after
working W1YRC, in
Rhode Island, for his
50th state—all on
160 CW QRP. He
started in 1999 by
trying the ARRL 160
Meter CW Contest
for the first time.
Bob lives on a small
residential lot, so

' - - \ |

e Wi | o antennas, he
S i N ' | | reports, were his

iy L% biggest obstacle.

COURTESY LYMAN MIX, K1PE

COURTESY DARIN WICK, KGBGFQ, VIA ANDY OPPEL, N6AJO

A winner!: ARRL Pacific Division Vice Director
Andy Oppel, N6AJO, met young Darin Wick,
KG6GFQ, of Santa Rosa, California, at a recent
meeting of the Santa Rosa ARC, where Andy
spoke on BPL. His talk inspired Darin, a 13-year-
old 8th grader at Sonoma Country Day School, to
do this Science/English project on BPL. After
winning second place, he wrote to Andy: “l got a
good grade on my project. | got an A+ and won
2nd place in the school science fair! | made a
simple square wave oscillator, which is in the
black box on the right. The load is in the small box
on the left, and | put an AM radio underneath the
model power lines to demonstrate what BPL could
sound like, and it worked well. It is not a true
broadband signal and | am not sure if it is in the
correct frequency range, but students and adults
had fun trying it. My teachers were very impressed
with my interviews. Thanks for helping make this
an educational and fun science project!”

Back to the ’60s

A photo showing some ARRL Headquarters
staff and other guests at an ARRL Technical
Department holiday party during the mid-
1960s came to light recently, courtesy of
Lyman Mix, K1PE. Front row, from the left:
Miriam Knapp; Julius L. Galin, W1EA, and
Roland Bourne, W1ANA. Back row: Ed
Tilton, W1HDQ; Laird Campbell, W1CUT;
Doug DeMaw, W1CER; Don Mix, W1TS
(K1PE’s uncle); Walt Lange, W1YDS; George
Grammer, W1DF; Clark Rodimon, W1SZ;
Lew McCoy, W1ICP, and Byron Goodman,
W1DX. In commemoration of our 90th
anniversary, there’s a decade-by-decade
look at some historical events in an article
that begins on page 55.

KEN FISHER, WEKF

Red sky in the evening...: Ken Fisher, W6KF, sees
some great sunsets from Almond Ranch in Waterford,
California. For those more interested in the antenna
array, it consists (from the bottom) of a Force 12
C31XR, an EF-417 Force 12 17-meter monobander and
a 13 element Cushcraft 2-meter beam at 85 feet.
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DON'T MESS WITH TEXAS TOWERS
* Your PRO Headquarters %

AND receive a FREE PS-125!*
s ave $2 0 ., *This is a limited time offer! Call us for details!

@)
ICOM IC-756PROII

IC-756PROII Features:

HF/6M © 100W  All Mode © Enhanced Rx ® Dual Waich © 32 Bit IF-DSP

© Independently Seleciable IF Filter Shupes For SSB & CW © Variabla Level
Noise Blanker ® Auto & Manual Notch Filter ® Twin Passband Tuning

© [mproved 5" TFT Color Display ® CW Memory Keyer e VOX @ Auto Anfenna
Tuner @ SSB/CW Synchronous Tuning ® External Conirol For Voice Memory &
Memary Keyer @ Adjustable RIT Clear ® 1/4 Tuning Steps In Digital Mode

© 32 BIT FLOATING POINT DSP & 24 BIT AD/DA CONVERTER. At the heart of the ‘756PROII,
the DSP is an incredible tool for handling the QRM found on the bands.

© SELECTABLE DIGITAL IF FILTER SHAPES FOR SSB & CW. Tailor the filter shape & bandwidth
to your persanal operating preferences or band conditions. Sharp for selectivity & signal fidelity,
soft for readability, or somewhere inbetween - it's your choice! Change on the fly & compare
the difference!

 |MPROVED 3RD ORDER INTERCEPT POINT. The newly designed 4 element system delivers
o measurable improvement in the 3rd Order Infercept Point, resulfing in less distorfion from
strong signals.

® REAL-TIME BANDSCOPE. The adjustable 5” TFT color display shows band activity with relative
signal strengths around o center fraquency. A peak hold feature gives a snapshot of band activity
while using the Dual Watch & sub-band marker to search for new stfions or open frequencies on
a crowded band.

FREE! PS-125*

PURCHASE AN IC-756PROII
OR A 746PRO AND RECEIVE
A FREE PS-125.

THAT’S A TOTAL
VALUE OF $600!

($200 SAVINGS ON THE
IC-756PROII, $400 VALUE
ON THE PS-125)

5924

@)
ICOM IC-746PRO

IC-746PRO Features:

HF/6M/2M © 100W » All Mode ® Enhanced Rx ® 9600 Baud Ready ® 32 Bit
IF-DSP & 24 Bit AD/DA Converier ® Independently Selectable IF Filter Shapes
For SSB & CW ® S5B/CW Synchronous Tuning ® Built-in RTTY @ Variable Level
Noise Blanker e Auto & Manual Notch Filter ® Digital Twin Passhand Tuning

® Mic Equalizer @ (W Memory Keyer @ VOX © Auto Antenna Tuner

® 37 BIT FLOATING POINT DSP & 24 BIT AD/DA CONVERTER. At the heort of the ‘746PRO,
the DSP is an incredible tool for hondling the QRM found on the bands.

o SELECTABLE DIGITAL IF FILTER SHAPES FOR SSB & CW. Tailor the filter shape & bandwidth to
your persanal operating preferences or bund conditions. Shorp for selectivity and signal fidelity or
soft for readuability.

© AGC LOOP MANAGEMENT. Multiple AGC loaps, cantralled by the 32 bit DSP filter out unwanted
interfering signals, elimingting pumping of the AGC.

= AUTOMATIC NOTCH FILTER. Perfect for SSB operation to eliminate annoying heterodynes and
“tune up”, without effecting the raceive audio.

© MANUAL NOTCH FILTER. Perfect for CW or digital operations, the 70db manual notch filter
eliminates unwanted signal without effecting the actual passband of your filters.

TEXAS TOWERS

A Division of Texas RF Distributors, Inc.
1108 Summit Avenue, Suite #4 = Plano, TX 75074

(800) 272-3467

WEEKDAY HOURS: LOCAL CALLS:
GAM-5PM CST (972) 422-7306

SATURDAY HOURS: EMAIL ADDRESS:
SAM-NOON CST sales@texastowers.com

CREDIT CARDS: INTERNET ADDRESS:
M/C, VISA, DISCOVER WWw.lexasiowers.com




QUALITY"%% PEOPLE

Quality products begin with quality
people. Our equipment is designed for
hams, by hams, because we're as
devoted to the hobby as you are.
Ten-Tec has 35 years of amateur radio
manufacturing experience and hundreds
of years of cumulative engineering
design expertise among our employees.
The Ten-Tec transceiver that is the
center of your ham shack is a small
piece of all of us that work here. We're
proud of what we do, and proud that
the best amateur radio equipment in
the world is MADE IN AMERICA.

Front (L-R):Lee Jones, WBAJTR, Chief Technical Officer; Gary Barhour, ACADL, VP/Engineering Director;
Jeff Parton, Enclosure Product Manager.
Rear {L-R): Staff engineers Boyd Lichlyter, KE4MCF; Eric Guinn, ACALS; Bill Curb, WA4CDM; Mike Webber, KE4VSQ.
Nothing tops ORION for high-performance applications like weak signal DXing and contesting, $33 o
Mode-appropriate roofing filters down to a minimum of 250 Hz, 100+ dB of dynamic range
and superior sensitivity allow uncompromised receiver performance in any on-uir situafion. erh$3599

- Dual 32 bit ADI SHARC DSP processors Wiotuner o

Very high RX intercept points,
lTenor dynamic range and the
ustry s hest RX phase noise
per formance.

Mode-appropriate roofing filfers.
7 Ioluln‘:rsian a

with ¢ eru, if desired.
590/ 1F-DSP'RX iltersiand fully programmuble GG avaiabiesnt ependentlyson ot ereverss
_ Real-fime spectrum)scope’
 Hlush=ROM updarabie, Always fiave the NatesyWersionlof fhenrarnsteivers
130\ dayirisk=freerinl A enrtactory awarranty

 Etented Fmmcity Byt For complete information on the ORION,
Rt L P call our sales department at (800) 833-7373
or visit our website at www.lentec.com.

1185 Dolly Parton Parkway + Sevierville, TN 37862 « USA
Sales Dept: 800-833-7373 + Sales Dept: sales@tentec.com * Service Dept: service@tentec.com
Monday - Friday 8:00 - 5:30 EST * We accept VISA, Mastercard, Discover, and American Express

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

TEN =T EEC Shipping is additional. TN residents add 9.5% TN sales tax.



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.

NO MORE MR kW

@ 1 want to thank you for the article “The
Challenge of Being a Little Pistol” by Rod
Vlach, NN@TT [Jan 2004, pages 48-49].
My experience is very similar to that de-
scribed in the article. Looking at what’s
going on now on the amateur bands, the
best way is the “No More Mr Kilowatt”
way, followed by the example set by the
Micro-Lite Penguins DXpedition Team.
Years ago, to be a “Big Gun” meant a sta-
tion with high power, good antennas and a
good operator. Today, Big Guns are mostly
bad operators with high power. We can
hear the result on the bands—big QRM and
a zoo on the DX frequencies.—Robert
Glowacki, SP6RGB, Boleslawiec, Poland

THANKS!

¢ One evening last week, there was a
pileup on 20 CW calling a DX station. I
listened for a while to get the routine. Then
I called him and on the third call, he came
back with W5IQA? With my full break-in,
I heard nothing so I responded with
W5SQA. The DX came back with W5SQA?
I responded with a report and the DX then
confirmed the QSO with my call and 73
di-dit. Immediate after the di-dit, the
pileup resumed with a lot of big signals.

What made me feel so good was that
during the QSO nobody else jumped in,
allowing my little 100 W to a dipole to
get through. There really are courteous
operators out there on CW these days.
Thanks guys.—Bob Linker, W5SQA,
Holly Lake Ranch, Texas

VERY PAINLESS

@ I recently availed myself of your free
service for members to renew their ama-
teur license. This is a great way to do
this—and very painless! Thanks a lot for
this free service.—Richard A. Hade,
K9HSK, Princeton, Illinois

Editor’s note: The renewal service works this
way: ARRL members automatically receive a
form from ARRL with instructions on license
renewal once they are just outside the 90 day
window for renewal of their amateur license.
This will be a letter with a form at the bottom of
the letter to sign and return to the ARRL VEC.
There is no cost to ARRL members.

ART GENTRY’S REPEATER

¢ Just wanted to tell you how much I en-
joyed the article on Art Gentry and his re-
peaters [“Once Upon a Hilltop,” Mar 2004,
pages 52-54]. As a youngster growing up
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in LA T used his repeater while running
around to school in my 53 Chevy with a
Gonset Communicator 2 meter AM rig
with a J pole antenna. I visited Art and
Millie at their house on a few occasions
and even went up to a repeater site on
Mount Wilson with Art and Burt one night
to do some emergency antenna work. Your
article brought back some great memo-
ries.—Jerry Boyd, KW7J (ex-WA6CUP/
KG6LF/K6BZ), Baker City, Oregon

NEW FRONTIER

9 I want to thank Bruce Orand, N4ZXI,
for his wonderful article, “ESE—A New
Frontier” [Apr 2004, pages 53-55]. Last
summer my wife and I were driving
through the Arizona desert when we saw
this incredible bright light shining down
from the heavens. It was mid-day and this
narrow beam of light had to be the bright-
est light I’ve ever seen. We pulled over
and watched it for several minutes, but
due to the surrounding hills it was im-
possible to tell what it was shining at.
When we got into town, we immedi-
ately called the FAA to report this sight-
ing. I was told there had been many calls
about the light and they had absolutely
no idea what it was. They were warning
all aircraft to stay away from it. After
reading Bruce’s article, I now know what
caused that strange light. But next time
he might tell the FAA ahead of time that
he’s going to turn the thing on!—Doug
Hockinson, AE6AY, Quincy, California

@ The article takes the annual April
Fool’s article to a totally new level.
N4ZXTI’s article has it all—*“technical”
interest, humor and enough male bovine
effluent to fertilize 40 acres!—Allen T.
Poland Jr, KSAXW, Keyser, West Virginia

MONITORING PAYS OFF

4 On February 29, 2004, a friend and I
climbed Enchanted Rock in the Texas Hill
Country. Enchanted Rock State Natural
Area is dominated by two huge round
rocks. The Texas Parks and Wildlife De-
partment describes it as “...a huge, pink
granite exfoliation dome that rises 425
feet above ground, 1825 feet above sea
level, and covers 640 acres.” It is pretty
impressive. Upon reaching the summit, I
tried to hit some distant repeaters with
my handheld without success.

About an hour before sunset we de-
scended to the Echo Canyon trail between

Enchanted Rock and Little Rock (believe
me, it’s not). Due to poor planning and
visibility, we lost the main trail and ended
up on the side of Little Rock wondering
if we would be spending the night.

We knew where we wanted to be and
could see it in the distance, but actually
getting there in the dark over treacher-
ous crevices and a steep, slippery rock
face was proving to be difficult. Before
we got too low I decided to fire up 146.52
to let someone know our predicament.
Immediately KD5IKX responded from
about eight miles away. After telling him
our situation and what our plan was, he
assured me that he would be standing
by. Thanks to a nearly full moon it took
less than an hour to get back to the
parking lot.

From the moment KD5IKX responded
to my call I was confident that no matter
what happened, we would get help if we
needed it. I tip my hat to KD5SIKX and
the thousands of other hams who moni-
tor 146.52. Those of us who frequent the
wilderness owe a lot to the wilderness
frequency.—David D. Haun, KB5UGN,
Austin, Texas

MUSEUM STATION

€ Back in November 2003, I was in
Zurich on business and on a Sunday, I
took a day trip (via train) to Lucerne.
After going up Mt Pilatus, then walking
around the old town area, I took a bus to
the Swiss Museum of Transport and
Communication. After visiting the train
area (I'm also a railfan), I went to the
communication area to see if by some
chance there was a ham station.

I was warmly greeted by HBORE and
HB9DOZ, and we had a very nice visit.

So I was very pleased to see your ar-
ticle on the museum and its ham station
[Apr 2004, pages 56-57]. The museum
and finding a couple of fellow hams there
was the high point of my day in Lucerne.

When I came back to Pittsburgh and
shared my experience with our local Sat-
urday breakfast group, one of my friends
pointed out that as hams we are an inter-
national fraternity.—Joe Birsa, N3TTE,
Pittsburgh, Pennsylvania

DISAPPOINTED

@ For the 30 years I’ve been a ham, I've
wanted to experiment with SSTV. With
the advent of computers equipped with



sound cards and some very ingenious
software it is now within my grasp. Af-
ter cabling up the radio and building up
an interface I tuned to 14.230 MHz to see
first video come across my computer
screen. Sure enough a clear, color picture
of a lighthouse came across the screen.

The program I use will save the pic-
tures as they are received so I just let pro-
gram run while I did other chores. After
a few hours I came back to the shack to
review the pictures I had captured. Much
to my surprise (and my wife’s, as she
happened to be looking over my shoul-
der), 8 out of the 10 pictures captured
featured naked or semi-naked women.

Well I guess I won’t be able to use this
mode to impress potential hams or pro-
mote radio to youth groups or anyone
else. How disappointing.—Brian Cieslak,
K9WIS, Waterford, Wisconsin

RECONNECTING

@ While on a four month furlough back
in the USA, a ham friend gave me an old
straight key. I resolved to brush up on my
code and get back into CW, especially
with the sunspot cycle waning. Upon my
return home to Mozambique, I began
catching up on the back issues of QST
that had arrived in my absence, and read
a letter in the Correspondence column
about someone who was doing the same
thing and gave some Web sites where I
could get some programs to help with
code practice. But as so often happens,
before I finished the letter, I got inter-
rupted and had to leave the house to at-
tend to other matters.

Over the past few weeks, I kept think-
ing about that letter and issue of QST, but
couldn’t remember which issue had that
letter, or where all those QSTs had gone.
Last night I found it—buried under pa-
pers on my second desk. I read that letter
again and couldn’t believe my eyes—it
was written by ex-KB@SP, now W8LWB,
Leonard Budd. It was Leonard who
helped me get my ham ticket in 1982
when I became KA@GNGP! Leonard,
thanks for your continued help. Maybe
one day we can QSO via CW at 20 wpm.
And thanks to QST for providing this
link.—David W. Restrick, NIFHJ/C91W,
Maputo, Mozambique

WHICH IS BETTER, NINE OR
SEVEN?

@ 1t was the final inning of the World
Series and the score was tied. The bases
were loaded and Mickey Mantle was at
bat. This was an era when you didn’t have
to be a Yankees fan to know Roger,
Mickey and Whitey. Our teacher would
allow several students to bring small tran-
sistor radios into the classroom to follow

the game. There were two simple rules.
We had to use an earplug and we had to
keep the class informed of the score.

While listening to the game, I noticed
the radio belonging to a classmate sitting
next to me. In those days, the manufac-
ture put the number of transistors (used
in the radio) on the front panel. My class-
mate’s radio had nine transistors and
mine only seven. How could this be?
Was this advertising? Was the other ra-
dio more powerful or louder? Did more
transistors mean that more stations could
be received?

That evening I was determined to find
the answer. | assumed the transistors in
question would be found by removing the
back cover of the radio. I kept the power
on as the back cover was removed. The
radio was tuned to the high end of the
AM band. By leaving the power on and
listening to a station, I assumed there
would be no harm as I poked around in-
side the radio. I also knew that 9 V was
harmless as long as I kept my tongue off
the battery terminals. At the age of 13 1
thought I knew everything.

As luck would have it, a transistor was
not one of them. I couldn’t find seven of
anything inside the radio. I came to the
conclusion that the transistors must be in-
side one of the smaller parts on the cir-
cuit board. After all, they were known to
be small. With the help of a small screw-
driver (hairpin), I turned one of the screws
on a small plastic box located behind the
main tuning dial. As I turned the small
screw on the plastic box, I heard a sta-
tion calling from Mars.

Forget the World Series, forget Mickey
and Roger and forget transistors. In 1963
I had become the first human being to
pick up a station from another planet. My
father was in the military and we were
living at Fort Hood, Texas. I know now
that I was adjusting the tuning capacitor
and had picked up the local Army MARS
(Military Affiliate Radio System).

Today, I still find it amazing that one
can take aradio signal and force it to land
at some considerable distance from the
starting point. Night, day, winter, sum-
mer, equipment, power, luck, skill and the
sun do make a difference with radio sig-
nals. My travels have taken me far.  have
operated as TU2YV and 7Z1AB.

I am employed by the US Department
of State and am currently stationed at the
American Embassy in Conakry, Guinea,
West Africa. I perform everything from
LAN administration to communications.
At work, it’s high-speed data via satellite.
At home I enjoy SSB on 18 and 14 MHz.
RTTY and PACTOR are also favorites. I
hope to work you soon.—Johnnie O’Dell,
3XY8B/KASBOM
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Combine the coax style and length you need with a bracket

: g W "™ from below. (assemblies alsa available with N-connectors)

specialists in “No Holes \@ =
Mabi’e Mﬂ""ts,’ S ————
|

low loss cable assembly. Gold plated  cable assembly 17" length including

S0-239/PL-259 connectors. 17° 17" of RG-188A/U for easy entry from
CP Series Universal Lip Mounts length/13.5" length. a lip mount without causing water
, ‘ leak, wind noi d . OK-
Four atljqutmlent plam_es, fo;n Iargﬁ seltsc"rews lEmldls them 3e§| gvﬁf"tgtﬁﬁfﬁengiﬁ.°a“ &
f?ucr?kriisc'jsm Vpaﬁcgog?swtrgf; ﬁ 50?; IIE’ 00{1 " Jtlllclsqrﬁsso? dgf&g f Choose the bracket that best fits your antenna and vehicle. All have
coax eabi é includin g‘.' 18" of mini i?G-lBS AIU' style for easy multiple adjustments and fit virtually any lip 1/4" thick or less. Soft rub-

entry thru the weather seal without causing wind noise, water ber protects the vehicle paint.

leaks and/or wind noise.
Max antenna size: 7p"f16 0zs
Max Power: HF 130@}“ VHF 75W UHF 45W
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&3

comeT RS-730 Heavy- =@me=T RS-720/ comeT RS-520 Light-
duty, 4 adjustment planes, up RS-T20NMO Med-duty, 3 duty, 3 adjustment planes, up
to 70" antenna. adjustment planes, up to 60" to 45" antenna.

antenna. NMO mount version.
comeT NEW
Universal lip mou

5N comeT NEW CP-5 3/8-24 — 2 N
with ) Universal lip mount with coax, :
oiflectors. 3/8x24 threaded stud and PL-
T_ 259 connectors. :
Universal li-p'ﬁm‘ﬂkw'th coax, S0-239 and :

Maidal PRM-T Heavy- Maldol WK-30H 12VDC___ dalde Be0-Lis
duty, 3 adjustment planes, up  motorized meunteMountsto™  duty, 2 adjustment planes, up
to 80" antenna. ertl izontal door lip. to 40" antenna.

p to 70"/19 oz. antenna.

GRB-5M Trunk lip mount, low-profile,
_black anodized stainless steel. Offset washers pro-
vide up to 17 deg vertical adjustment of antenna.
16'9" of deluxe cable included, 18" of mini RG-
188A/U style coax for easy entry thru the weather
seal. Gold-plated S0-239/PL-259 connectors.

The rear doors on newer trucks are the perfect p
antennas:  No holes to drill ® Above roof 3

When mounting to a van, SUV, truck, etc., use
build your own system with components'Shg

, several mount sizes, coax diametersiand €02
Mount: CPSM Antea: C757 which to choose.

For a complete catalog, call or visit your local dealer. Or, contact NCG Company.
2| 1275 N. Grove Street © Anaheim e California 92806
L= | (714) 630-4541 « (800) 962-2611 e Fax: (714) 630-7024 » www.natcommgroup.com
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By Michael J. Polia, AB1AW

Shortened End-Fed Half-Wave
Antenna for 80 Meters

Construct this easy-to-build shortened version of the classic
end-fed half-wave radiator and enjoy one of our best “top bands.”

any of us would like to get on
80 meters, but have been dis-
couraged due to antenna restric-

tions of one type of another. And, many
of us do not have the room for a full size
80 meter half-wave dipole (130 feet). The
classic vertical for 80 meters is also not
practical due to its height and the exten-
sive ground plane that is required. A
shortened dipole may be possible, but
even a half-size loaded dipole is about 65
feet and requires support of the feed line.

A random long wire is an alternative.
Use of an antenna tuner with a random
wire antenna, worked against a good
ground or counterpoise, can be effective.
To get reasonable efficiency, however, the
“random wire” should be at least '/ wave-
length (about 65 feet for 80 meters) long.
Also, if that random wire is cut to a mul-
tiple of '/4+ wavelength, the wire imped-
ance, as seen by the tuner, will be low.
This necessitates the use of a good ground
system to achieve reasonable
efficiency.

is not required; one end of the wire is sim-
ply brought into the station and connected
to the antenna tuner. The second advan-
tage is that an EFHWA presents a rela-
tively high impedance to the antenna
tuner. This means that an extensive
ground system is not required; a connec-
tion to a cold water pipe may be sufficient.
Figure 1 illustrates the concept of the con-
ventional end-fed antenna with tuner.

Shortening the EFHWA

An EFHWA for 80 meters is still a half-
wave in size. We still have the problem of
trying to fit it into a small suburban lot or
other restricted space. We can, however,
apply the theory and techniques of the
classic (traditional) shortened dipole to the
EFHWA to achieve a shorter antenna.

The theory and techniques for con-
structing a short dipole are well docu-
mented. Loading coils are the standard
component added to a dipole in order to

decrease its resonant frequency. The clas-
sic short dipole consists of a dipole that
has two loading coils, one in each leg, as
shown in Figure 2. The positions of the
loading coils are typically symmetrical and
dictate both the bandwidth and the reso-
nant frequency of that antenna. For a given
antenna length and coil reactance, the reso-
nant frequency of the antenna decreases
as the coils are moved toward the center
of the antenna. The bandwidth also de-
creases as the coils are moved toward the
center. If the coils are positioned at the
feed point, they can be combined into one
coil that has twice the inductance of one
of the single coils. The ARRL Antenna
Book contains detailed information, equa-
tions and charts for constructing a short-
ened dipole, including those needed for
determining the values of the coil reac-
tance and positions.! Once the coil reac-
tance is determined for the desired antenna
length, it is used to calculate the coil in-

ductance for the desired oper-

A special category of wire
antenna, used with an antenna
tuner, is the end-fed half wave
antenna, or EFHWA. This is
essentially a half-wave dipole
that is fed from one end, rather
than from the center. The first

I e a e o

L L
[N

ating frequency. More on
this later when we calculate

«— FeedLine

Transceiver

the coil inductance for our

"The ARRL Antenna Book, 20th
edition, pp 6-30 to 6-32. Available
from your local dealer or the ARRL
Bookstore. Order no. 9043. Tele-
phone toll-free in the US 888-277-
5289 or 860-594-0355, fax 860-

advantage of this configura-
tion is that a separate feed line

Figure 2—A half-wave dipole shortened with loading coils.

594-0303; www.arrl.org/shop/;
pubsales@arrl.org.

130'

50 Q Coax \

32

50 Q Coax
I Transceiver Il—l Tuner

\— Loading Coil

Figure 1—A traditional end-fed half-wave antenna for 80 meters

fed with a transmatch or antenna tuner.
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Figure 3—The end-fed half-wave antenna of Figure 1 is now

shortened with a single center loading coil.



20 Turns 14 Gauge Insulated
Copper Solid Wire Wound on
4" PVC Drain Coupling
(4-1/2" Actual OD)

/ Strain Relief Holes (4)
/A \ Coil Winding Anchored

/

5=
-0\

e 3-3)8" ——>

for Strain Relief

Figure 4—Coil
construction for the
center loaded antenna.
Note the strain relief
holes for wire anchor.

shortened EFHWA for 80 meters

The classic shortened dipole is still a
dipole, and is traditionally fed like a stan-
dard size dipole, using coax or a balanced
feed line. Just as a full size half-wave
dipole can be end-fed, however, a short-
ened dipole can also be end-fed. This
means that an equivalent end-fed, half-
wave resonant 80 meter antenna can be
constructed that is considerably shorter
than a full size dipole. Such an antenna
is constructed with a single loading coil,
both for simplicity and to keep the an-
tenna impedance at its ends equivalent to
a full size end-fed half-wave dipole.

A dipole antenna, whether full-sized
or shortened, can be center-fed, end-fed
or fed anywhere in between. There is
nothing “magic” about feeding the dipole
in the center, except that it allows for an
easy match to the standard low imped-
ance (50 Q) feed line and requires no
special matching to your rig’s output
impedance. Any dipole can be fed off-
center with the proper impedance match-
ing between the antenna and feed line.

Off-center fed dipoles are popularly
used as multiband antennas. As we move
the feed point away from the center, the
impedance increases until it reaches a
maximum at the end of the wire. Moving
the feed point to the end of a half-wave
dipole results in a Zepp antenna, typically
fed with a high impedance, open-wire,
balanced feed line and a transmatch or
antenna tuner. Finally, one end of a di-
pole can be fed directly by an antenna
tuner (with no feed line required), result-
ing in an end-fed half-wave dipole.

Dipoles that are shortened using load-
ing coils still exhibit the same feed point
impedances at their centers, as well as at
their ends. This means we can shorten an
end-fed half-wave dipole using loading
coils, in the same manner as a traditional
shortened, loaded dipole, and feed it with
an antenna tuner just as we would the
standard end-fed antenna.

The electrical design of the shortened
EFHWA is essentially the same as for a

shortened dipole. Either a pair of off-cen-
ter coils or a single center coil may be
used. When a single center coil is used,
its reactance is calculated to be twice that
of one of the off-center coils. Figure 3
illustrates the concept of a single-coil
shortened EFHWA with tuner. Here, the
EFHWA is shortened by 50% using a
single loading coil in the center, result-
ing in a 64 foot antenna for 80 meters.

Calculating the Antenna Size

In my implementation of this antenna, I
decided to construct a half-size EFHWA for
80 meters. There was nothing magical about
this length; it simply allowed the antenna
to fit in my backyard. I predominantly op-
erate CW and PSK31 on 80 meters, so I
wanted an antenna with an approximate cen-
ter frequency of 3600 kHz. I started by cal-
culating the length of a standard dipole for
3600 kHz (468/3.6 MHz), or 130 feet for
an 80 meter dipole. This was much too long
to fit in my backyard. I needed an antenna
about half of that length; that is, a total an-
tenna length of 64 feet for operation cen-
tered at 3600 kHz. This is about 50% shorter
than a full-size half-wave dipole.

The antenna would consist of two 32
foot sections with a single loading coil be-
tween the two sections. Using the chart pro-
vided in The ARRL Antenna Book, 20th
edition (Figure 55, page 6-31), I determined
that a half-size dipole with two coils
located at the center (a Dimension B, Posi-
tion of Coil of zero) required each coil to

have a reactance of 500 Q. This is equiva-
lent to a single center coil that has a reac-
tance (X;) of 1000 Q at frequency (f) of
3.6 MHz for an inductance (L) of 44 uH
(where X; =2nfL).

To cover the phone portion of the band
you will need to shorten the antenna a bit.
For a center frequency of 3800 kHz, you’ll
need an antenna length of (468/3.8 MHz)
/2 or about 61.5 feet. Two 31 foot legs will
do the trick. The coil inductance drops to
about 42 uH. However, this is only a dif-
ference of half a turn compared to the
44 uH coil. For practical purposes, the coil
can be left at 44 wH.

Constructing the Loading Coil

I constructed the single loading coil
using a 4 inch PVC drain pipe coupling
and 14 gauge insulated solid copper wire.
Both the 14 gauge wire and the PVC pipe
coupling should be readily available at
your local hardware or plumbing supply
store. The outer diameter of the PVC cou-
pling is about 4.5 inches. Twenty turns,
close-wound, yield a calculated induc-
tance of about 44 pH. I drilled a couple
of holes at each end to act as a strain re-
lief for the coil windings.

Figure 4 illustrates the coil construc-
tion. I used PVC pipe cement to cement
the coil windings into place. The coil is
placed between the two 32 foot legs of
the antenna. Be sure to anchor it firmly. I
made the legs of the antenna from an old
short-wave antenna kit from RadioShack.
T used the bare, stranded copper wire from
that kit for the “far” leg, and the insu-
lated lead-in for the “near” leg that
entered the shack. Of course, any solid
or stranded copper or copper-clad wire
can be used.

Constructing the Tuner

Although nearly any tuner can be used
to drive an end-fed antenna, a simple
tuner consisting of a single coil and a
variable capacitor is sufficient. Figure 5
shows the simple tuner I used. My tuner
consists of a PVC pipe coil form for the
inductor and a variable capacitor stolen
from an old AM tube radio (this has a C

£ 200 pF

N

50 Q Coax
from
Transceiver

r77

N
AN %—g
L =44 yH

Center Loading Coil

N (365 pF AM broadcast variable will work)

Figure 5—Although any single-wire tuner can be used, here is a simple tuner for the
shortened end-fed wire antenna. The capacitor can be an AM broadcast band variable

having a total C of about 365 pF.
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of about 365 pF). If you don’t have a suit-
able variable capacitor in your junk box,
you can purchase one from a variety of
electronic parts dealers. If you keep the
transmit power under 10 W, you can even
use the miniature tuning capacitor from
an old portable AM radio. The coil is
wound on a 5 inch length of 1'/2inch PVC
pipe. The actual outer diameter of such a
pipe is about 1.9 inches.

Tused 18 gauge solid, bare copper wire
to wind the coil. The wire should be
readily available at your local hardware
store. I found that Ace Hardware sells 25
foot rolls of 18 gauge solid, bare copper
wire...perfect for winding coils. I wound
27 turns at 6 turns per inch, to cover 4'/
inches of the pipe. This results in a cal-
culated coil inductance of about 12 pH. I
chose this inductance because it resonates
with a variable capacitor that adjusts
within a range of 100 pF to 200 pF. This
combination covers the entire 80 meter
band.

I cemented the coil windings with hot
glue to maintain even spacing between
the windings (6 turns per inch). Using
bare copper wire, I am able to place the
coil tap at the proper point using a small

NEW PRODUCTS

GOOSENECK SPEAKER/
MICROPHONE HOLDER FROM MFJ

O MFJ offers the
MFJ-390 flexible
speaker/micro-
phone stand to
hold most small
microphones or
speaker micro-
phones for desk-
top use. The stand
has a heavy base
designed to stay
put on the operating desk. Price: $14.95.
To order, or for your nearest MFJ dealer,
call MFJ Enterprises at 800-647-1800 or or-
der at www.mfjenterprises.com, fax 662-
323-6551; or write MFJ Enterprises, Inc, 300
Industrial Park Rd, Starkville, MS 39759.

NEC2GO—NEC2 ANTENNA
MODELING SOFTWARE

O Nec2Go uses simple edit commands, in-
cluding variable definitions, so that complex
designs can be simplified. Some of the fea-
tures included are true modeling by equa-
tion using algebraic statements, variable
substitution in sweep or view mode, auto-
matic segment generation, auto segment
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alligator clip. I found that placing the
tap at about 3 turns from the ground
end yielded an SWR of less than 1.5:1 at
3600 kHz (with proper adjustment of
the capacitor). This tap position will vary
by a turn or so depending on your oper-
ating frequency and antenna installation
position. Although I’m not sure of the
power handling capability of this tuner,
it is certainly sufficient for QRP opera-
tion. I find that I get about a 30 kHz band-
width with a 2:1 SWR without the need
to readjust the tuner setting.

Putting It Together

The antenna can be mounted in a vari-
ety of positions and does not have to be
installed as a straight line radiator. As with
conventional dipoles, you can install this
shortened EFHWA as a sloper, an inverted
V or an inverted L. The beauty of this is
that you don’t need to worry about the
separate feed line to its center, as with a
conventional dipole. I actually have the
first 32 feet of the antenna running out my
window, up the side of the house to the
top of my brick chimney. At that point I
have the coil tethered to the top of the
chimney, and the second half of the an-

tapering option for long wires, average gain
test and fast convergence test. Output func-
tions include automatic plotting at angles
of maximum gain or manual az/el plots and
a network designer to build L networks, T
networks and Pi networks. The program also
supports user defined coax entries using
transmission line equations (including loss).
A context sensitive help function is avail-
able for all screens and controls. A free
demo download limited to 20 segments and
the full version are both available at www.
nec2go.com. Price: $39.95.

N3FJP’s MID-ATLANTIC
QSO PARTY LOG

¢ A logging program is available to sup-
port the new Mid-Atlantic QSO Party con-
test scheduled for May 8 and 9, 2004. The
Mid-Atlantic QSO Party Log logging soft-
ware checks for duplicates (including par-
tials), lists all contacts and sends computer
generated CW via your serial or parallel port
and wave files via your sound card. In ad-
dition it prepares log files for submission.
Interfaces are provided for most Elecraft,
ICOM, Kenwood and Yaesu radios.

You can download the software from
N3FJP’s Web site, www.n3fjp.com. The
Mid-Atlantic QSO Party Log is limited to
30 contacts until registered. For permanent
use of this program, a $6 registration fee is

tenna stretched horizontally across my
yard to a tree. I brought the feed point into
the shack through a window, simply clos-
ing the window down on the wire to keep
it in place. Connect the feed point to the
end of the tuner coil, adjust the coil tap
and variable capacitor for best SWR and
you are on the air! I've not tried using this
antenna on other bands, but a conventional
EFHWA can be made to operate on its even
harmonics, so I suspect this shortened ver-
sion can do the same, allowing operation
on 40, 20 and 10 meters.

Michael Polia, ABIAW, was first licensed as
WBIEET at age 14 in 1976. He received his
Advanced class license while still in high
school and earned the Amateur Extra class
ticket in 2001. Mike has a BSEE from North-
eastern University and an MS in Computer
Science from Boston University. He has
worked in various fields, including design and
development of audio and radio/satellite
equipment, medical and semiconductor in-
strumentation, and networking. Mike is cur-
rently a principal software engineer at Nortel
Networks. Active on PSK31 and CW, he’s in-
terested in digital communications techniques
and low power (QRP) operation. You can
contact him at ablaw@yahoo.com.

required. A package of software, including
this program and 43 others is also available
via download or CD. For more information,
check the Web site or e-mail to snkdavis @
aol.com.

WINDSHIELD MOUNT FOR SMALL
DEVICES FROM PRO.FIT

¢ Pro.Fit International has announced the
introduction of a new vehicle mount for
small devices called the Windowmate. This
mount can be used to secure items such as
GPS receivers or small radio control heads
for Amateur Radio and other equipment.
The attachment uses a suction cup for the
windshield and provides screw holes for
device attachment. For more information,
or to purchase see www.pro-fit-intl.com or
call 800-388-0073.




By James C. Garland, W8ZR

A Deluxe HF Receiver
Multicontroller

Need to feed several receivers from one antenna or supply a signal to
multiple sites? This versatile distribution amplifier sports eight outputs
(seven selective), a switchable preamp, mute circuits, filters and a self-
contained power supply—all in one neat box.

you’re like many experienced
I amateurs, the number of HF

receivers in your ham shack has
been gradually climbing over the years.
Perhaps you keep a receiver on your work-
bench to monitor a favorite net while
you’re wiring up a homebrew project. You
may have a second receiver for surfing the
international broadcast bands and yet an-
other one (or in my case, three!) as part of
your vintage AM station.

Or possibly you’re one of the thousands
of “boatanchor” collectors who just likes
the solid heft and warm sound of the
Collins, Hallicrafters, Hammarlund and
National radios from Amateur Radio’s
“golden age.” If you fall into any of these
categories, this project may just be your
cup of tea.

So what the heck is a receiver multi-
controller? Basically, it is a variation on a
“multicoupler,” which is a broadband an-
tenna distribution amplifier for HF receiv-
ers. A multicoupler has a receive-only
antenna input, with isolated and buffered
outputs that feed multiple receivers. Com-
mercial multicouplers typically have eight
outputs, while rack-mounted military ver-
sions used by intelligence agencies and
government monitoring stations may ac-
commodate as many as 32 receivers. Be-
cause the outputs are isolated, there is no
signal loss or attenuation, as one might
have with a simple passive signal splitter,
and there is no interaction or “signal-suck-
ing” among the connected receivers.

This HF receiver multicontroller,
shown in Figure 1, is an active, eight-
receiver coupler that covers 100 kHz to
55 MHz. What makes it special are its ad-
ditional features especially suited to Ama-
teur Radio operators and SWLs. First, it
provides the ability to enable or unmute

- WazR
- Multie

Receivey  Over
Ontroljey
SO0 W,

Figure 1—This receiver multicontroller can accommodate up to eight HF receivers
using a single antenna with no loss of signal strength. It includes muting, overload
protection and other features for hams and SWLs. The cabinet (should you wish to use
it); a model ERC-7-08 from Buckeye Shapeform (www.buckeyeshapeform.com),

measures 8.5x7.6x3.8 inches.

(selectively) any combination of up to
seven receivers (an eighth output is always
active). Thus, comparing receiver perfor-
mance in on-the-air tests, or switching
between receivers in a contest, is simply a
matter of throwing a front-panel switch.
Secondly, the multicontroller has a con-
trol input jack that, when grounded, mutes
all the enabled receivers. Hook up the con-
trol jack to your transceiver’s external re-
lay line and all the receivers in your station
will mute whenever you transmit. An over-
load circuit automatically disconnects the
receivers if too much RF voltage is induced

onto your receiving antenna.

Among the other useful features is a
switchable wideband +12 dB low noise
preamplifier, especially helpful in perking
up older vacuum tube receivers on the
higher frequencies. The multicontroller
also has provisions for an optional AM
broadcast band filter to prevent overload
or cross modulation from strong commer-
cial AM stations. Finally, it has a separate
high-impedance antenna input (in addition
to a standard 50 € input). You can use this
high-Z input to match simple wire anten-
nas to receivers designed for 50 Q anten-
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Figure 2—Schematic diagram and parts list of the main circuit board. See www.w8zr.net/multicontroller/ for detailed part

numbers and supplier information.

C1-C10, C12-C17, C19, C23, C26-C30, C39,
C40—0.1 pF, 50 V ceramic disc
capacitor.

C11, C18—22 puF, 25V electrolytic
capacitor.

C21—2.2 pF, 25 V tantalum or electrolytic
capacitor.

C22—1000 pF, 50 V ceramic disc
capacitor.

C25—3.3 puF, 25 V tantalum or electrolytic
capacitor.

C20, C24—0.01 pF, 50 V ceramic disc
capacitor.

C31, C32—0.01 pF, 250 V ac, ac line rated
capacitor.

C33, C36—47 pF mica capacitor.

C34, C35—100 pF mica capacitor.

C37, C38—4700 pF, 35V electrolytic,
snap-in capacitor.

D1, D2—BAT46 Schottky diode.

D3, D4, D7-D22—1N4148 or 1N914A
signal diode.

D5, D6—BAT41 Schottky diode.

DB1—Bridge rectifier, Rectron DB103
(1 A,200V PIV).

F1—Fuse /s A, 3AG (115 V ac) or '/s A 3AG
(230 V ac).

H1—Header, SIP 0.100 inch, 7 pins x
3 rows with shorting jumpers.

J1, J4—Connector, Molex, 8-pin,
0.156 inch, side-entry.

J2—Connector, Molex, 4-pin, 0.156 inch,
side-entry.

J3, J5—Connector, Molex, 12-pin, 0.156
inch, side-entry.

J6—Header, Molex, 3-pin, 0.156 inch,
top-entry.

K1-K11—Relay, Axicom V23105, DPDT,
12V dc, 960 Q coil.

L1, L3—8 turns, 22 gauge enameled wire,
air-wound on '/:-20 thread former.

L2—9 turns, 22 gauge enameled wire, air-
wound on /:-20 thread former.

Q1—2N4401, 2N2222 or equivalent, NPN
general purpose transistor.

R1, R3-R9—51 Q, /2 W resistor.

R18—56 Q, /- W resistor.

R10—100 Q, /2 W resistor.

R11, R15—1 kQ, /2 W resistor.

R2—12 kQ, '/ W resistor.

R12—15 kQ, '/s W resistor.

R13, R17—2200 Q, '/2 W resistor.

R19- R26—10 kQ, /s W resistor.

R14—100 kQ, /2 W resistor.

R16—110 Q, 1 W resistor.

R27, R28—150 Q, 3 W resistor.

T1—Transformer, Stancor SW-520
(115 V ac primary) or DSW-520
(115/230 V ac primary), 10V CT, 0.6 A
dual secondary.

U1, U2—Integrated circuit, Maxim
MAX497CPE.

U3—Integrated circuit, Mini-Circuits
GALI-6.

U4-U7—Integrated circuit, 40107.

U8—NMC7805, +5 V dc voltage regulator.

U9—MC7905, -5 V dc voltage regulator.

Heatsinks (2)—Aavid Thermalloy, TO-220/
126/127.
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VHF Low Pass Filter

Figure 3—The power supply and VHF low-pass filter mount on the main circuit board. The power supply provides +12 V dc
(unregulated) and £5 V dc (regulated). The VHF filter has a cutoff frequency of 75 MHz. Component values are given in the

caption of Figure 2.

nas, without suffering any signal loss.

In short, if you’ve got more than one
shortwave receiver, the multicontroller will
greatly simplify your station’s operation.
No more hooking and unhooking a snarl
of cables when you want to try out another
receiver. Now, the multicontroller does all
the work with the flip of a switch.

Best of all, this multicontroller project
is easy to build. To simplify construction,
all the parts mount on four printed circuit
boards that plug together and slide as a unit
into a matching metal enclosure, thus
avoiding point-to-point wiring. If you can
stuff a circuit board and are familiar with
standard electronic components, then you
shouldn’t have any trouble completing this
project over a weekend. Should you have
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any questions or need any more informa-
tion, a supporting Web site (Www.w8zr.
net/multicontroller/) will provide all the
extra help you’ll need. The Web site in-
cludes parts and supplier lists, additional
photographs and detailed assembly instruc-
tions. Time to start warming up your sol-
dering iron!

Circuit Description

The schematic diagram of the multi-
controller’s four printed circuit boards is
shown in Figures 2 through 6. The main
circuit board houses the bulk of the com-
ponents, while the front and rear panel cir-
cuit boards contain the switches, LED
indicators and input and output connectors.
A fourth board houses the optional

AM/VLF high pass filter.

Distribution Amplifiers

The heart of the multicontroller is com-
prised of two Maxim MAX497 integrated
circuits. Each MAX497 contains four 275
MHz low-noise amplifier/buffers, prima-
rily intended for use as video amplifiers.
In this application, these remarkable ICs
are used as low noise RF amplifiers, with
the bandwidth limited by low-pass and
high-pass filters. Each of the MAX497’s
four channels has an open loop voltage
gain A =2 (6 dB), an input resistance of
1.2 MQ and an output resistance of 0.1 Q.

As shown in Figure 2, the RF input to
the main circuit board is through connec-
tor J2, which has separate inputs for
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Figure 4—Schematic diagram of the front panel circuit board, which houses the switches and LED indicators.

D100—1N4005 diode or equivalent.
DS100, DS108—LED, yellow, size T1%/a.
DS109—LED, red, size T1%/.
DS101-DS107—LED, green, size T1%/s.

50 Q and high-impedance antennas. Sig-
nals at the 50 Q input pass through a
7-element low-pass filter consisting of
L1-L3 and C33-C36, which has a cutoff
frequency of approximately 75 MHz and
is intended to attenuate strong local FM
and TV stations. If overload from such
stations is not a problem, the component
values of the inductors and capacitors can
be divided by two, raising the cutoff fre-
quency to 150 MHz and extending the
multicontroller’s coverage to the 2 meter
amateur band and the commercial FM
broadcast band.

After filtering, the signal passes
through relay contacts K1b, K4c, K3b and
K2b and then to seven of the independent
inputs of Ul and U2. Resistors R18, R17

J100, J101—Header, Molex, 0.156 inch
12 pin, straight.

R100-R109—1000 Q, /s W resistor.

S100—SPDT ac switch (RadioShack
275-648).

and R13 set the input resistance of the
amplifiers at approximately 50 Q. The
value of R18 can be changed if other in-
put resistances are desired, such as
75 Q or 92 Q. Schottky diodes D3 and
D4 protect the inputs of Ul and U2 by
limiting peak-to-peak RF voltages to ap-
proximately 10.6 V.

The high-impedance input at J2 is
routed around the low-pass filter through
relay contacts K3b and K2b, and then to
seven inputs of Ul and U2. R2 dissipates
static charge on the high-impedance an-
tenna and C14 provides DC isolation.
With high impedance antennas, the input
impedance of the amplifiers is set by the
parallel combination of R2, R17 and R13
and is approximately 1000 Q.

S$101-S109—SPDT toggle switch,
miniature.
S110—DPDT toggle switch, miniature.

The eight amplified outputs of U1l and
U2 are coupled through resistors R1 and
R3 through R9 to the RX OUT connector,
J1. When you are operating into a 50 Q
load, half of the amplifiers’ outputs are
dropped across resistors R1 and R3
through R9. The 6 dB gain of Ul and U2
compensates for this signal loss, result-
ing in an overall system gain of 0 dB.

Overload Protection

Both the 50 Q (50 OHM) and high-
impedance (HI-Z) inputs are also connected
to an eighth input (IN3) on U2. Because
this input is always active, it is protected
against strong RF voltages by D7 through
D10, with R11 providing isolation from the
other inputs. The buffered output of this
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amplifier is connected to the AUXILIARY
OUTPUT terminal of J1 and also, via R10,
to a voltage doubler consisting of Schottky
diodes D1, D2. These diodes have a low
“turn-on” threshold, which increases the
sensitivity of the overload detector circuit.
The rectified output of D1 and D2 is fil-
tered by C20 and C21 and applied to the
base of switching transistor Q1. The volt-
age divider comprised of R12 and R14 de-
termines the threshold voltage at which Q1
conducts and actuates overload relay K2.
The attack time of this circuit is a few mil-
liseconds, while the decay time, deter-
mined by C21, R12 and R14, is about 0.25
second.

When Q1 conducts, K2b disconnects
the antenna from the 7 inputs of Ul and
U2, while K2¢ mutes all the connected
receivers. An RF voltage in excess of about
1000 mV is required to trip the overload
circuit

Preamplifier

An internal low-noise preamplifier can
be used with 50 Q antennas to provide a
nominal +12 dB gain. The preamplifier is
based on U3, a newly released Mini-Cir-
cuits GALI-6 low noise integrated ampli-
fier with an intrinsic frequency response
of dc to 4 GHz. This amplifier has an im-
pressive third-order intercept point (IP3)
of +35 dBm and can accommodate input
signals as high as +20 dBm without dam-
age. The preamplifier’s low frequency
response is set by C22 and C24, which re-
duce the effective preamplifier gain below
100 kHz. Schottky diodes D5 and D6 and
resistor R15 protect U3 from excessive RF
signals. Bias current for U3 is set by R16
and is approximately 70 mA. The +12 V
dc power for U3 is routed through relay
contacts K4b and K3c¢, which discon-
nect preamplifier power when the high-
impedance antenna is selected or when the
preamplifier is bypassed. Diode D15 pro-
tects U3 from reverse voltage transients or
inductive spikes on the power supply line.

Mute and Control Circuits

The seven receiver outputs have iden-
tical mute circuits, which can be indepen-
dently configured with internal jumpers,
either as close-to-mute or open-to-mute.
One such circuit consists of NAND gate/
buffer U4a, in combination with relay KS5.
Input 1 of U4a is held high by R19, unless
it is grounded by the front panel RE-
CEIVER ENABLE switch.

Similarly, input 2 of U4a is held high
by R26. Note that input 2 of all the NAND
gates are connected together with a com-
mon control line, so that grounding this
line switches all seven NAND gate outputs
high. Input 2 can be grounded by the front
panel MUTE ENABLE switch, by relay con-
tacts K2c¢, or by grounding the rear panel
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Figure 5—Schematic diagram of rear panel circuit board.

C200—0.1 pF, 50 V ceramic disc
capacitor.

C201-C208—1000 pF, 1000 V ceramic disc
capacitor.

J200—Header, Molex, 0.100 inch, 4 pin,
straight.

J202—Header, Molex, 0.156 inch, 4 pin,
straight.

CONTROL jack J213. Resistor R200 and
capacitor C201 on the rear panel circuit
board isolate the control line at J213 from
stray RF voltages.

When both inputs of U4a go high, the
output of U4a toggles low, thus energiz-
ing relay coil K5a and closing contacts
K5b and K5c. When K5a is energized, its
corresponding receiver is enabled
(unmuted). The normally open or normally
closed contacts of K5b are selected by
jumpers on H1, and K5c lights an LED
when its receiver is enabled.

Note that grounding the control line at
J213 mutes the receivers but does not dis-
able the antenna ports or disconnect the

J208, J217—Header, Molex, 0.156 inch,
8 pin, straight

J201, J204-J207, J209-J212—BNC PCB-
type vertical mount jack.

J203, J213-J216, J218-J221—RCA-type
phono jack, rear chassis mount type
(front control nut).

R200—1 kQ, /2 W resistor.

antenna from the receivers. There is no
reason to disable these antenna ports, be-
cause the overload circuit automatically
limits the RF antenna voltages on the ports
to safe levels.

AM/VLF Filter

The optional low-frequency filter con-
sists of C300 through C309 and inductors
L300 through L302. This filter is based on
a design from The ARRL Handbook, modi-
fied to use off-the-shelf components. The
filter response has a slight attenuation of
about 3 dB at the lower end of the 160
meter amateur band (1.8 MHz), which in-
creases to about 30 dB at 1.5 MHz. Below
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Figure 6—Schematic diagram of the AM/
VLF high-pass filter, used to prevent
overload from strong local AM broadcast
stations.

C300—1800 pF, polystyrene capacitor.

C301—0.015 puF, polypropylene capacitor.

C302, C306—1200 pF, polystyrene
capacitor.

C303, C304—1500 pF, polystyrene
capacitor.

C305—100 pF, polystyrene capacitor.

C307—3900 pF, polystyrene capacitor.

C308—390 pF, polystyrene capacitor.

C309—2200 pF, polystyrene capacitor.

J300—Socket, 0.100 inch, pin strip, 4-pin.

L300—3.9 pH, molded inductor, Vishay/
Dale 70-IM2-3.9.

L301, L302—4.7 pH, molded inductor,
Vishay/Dale 70-1M2-4.7.

1.5 MHz, the attenuation rises rapidly to
60 dB or greater. The filter is useful in ap-
plications where overload from strong AM
broadcast band stations is a problem. If it
is not needed, the input and output termi-
nals are jumpered on the rear panel circuit
board by C200.

Power Supply

The dual 10 V windings of power trans-
former T1 are connected in series and the
resulting 20 VCT voltage is rectified by
diode bridge DB1 and filtered by C37 and
C38 to produce unregulated voltages of
approximately +12 V dc. Bleeder resistors
R27 and R28 help stabilize the voltage by
drawing about 80 mA from each supply.

Regulators U8 and U9 produce £5 V dc
for powering Ul and U2. If the dual-
primary version of T1 is used, the prima-
ries can be jumpered on the circuit board
for either for 115 V ac or 230 V ac opera-
tion. The single-primary version of the
transformer can only be used on 115 V ac.

Construction Options

The multicontroller uses high quality
commercial-grade components and is
therefore not an inexpensive project. To
duplicate it exactly will set you back about
$250. Fortunately, builders can cut costs
significantly by substituting a bit of elbow
grease for convenience. However, because
the multicontroller uses RF components
that work well into the UHF region, I
strongly recommend that you use the avail-
able printed circuit boards and not attempt
to duplicate the circuit using wire wrap or
other wiring methods. The double-sided
circuit boards use ground plane construc-
tion, with special attention to RF compo-
nent placement, bypassing and layout.

Detailed construction information is
available on the Web site mentioned ear-
lier; however, views of the circuit boards
can be seen in the following figures. The
completed main circuit board, before the
addition of the front and rear panel assem-
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Figure 7—The main circuit board houses the bulk of the multicontroller’s circuitry. The
power supply is on the left side and the VHF low-pass filter is at the upper right. The
heart of the multicontroller is comprised of two 16 pin Maxim MAX497 quad video
amplifier integrated circuits, shown in the upper center. The board’s five mounting
holes are not needed for the specified cabinet, but they may be used with other

cabinet options.

blies, is shown in Figure 7. The AM/VLF
high-pass filter can be seen mounted to the
main board in Figure 8. A view of the com-
pleted multicontroller assembly, with both
panels installed and ready for cabinet in-
stallation, is shown in Figure 9. There cer-
tainly is no reason other than convenience to
use the specified commercial cabinet or, for
that matter, the front and rear panel printed
circuit boards. These boards are used merely
to simplify the switch and connector wiring
and eliminate most of the point-to-point wir-

ing, but the layout for these circuit compo-
nents is not critical. Builders should also not
be reluctant to fabricate their own enclosure
and use direct wiring for the switches, LEDs
and connectors. There are five spare mount-
ing holes on the main printed circuit board
that were meant to facilitate different enclo-
sure options.

If you do use your own cabinet, you
should replace the side-entry Molex con-
nectors J1-J5 on the main circuit board
with ordinary 0.156 straight pin male head-
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Figure 8—The AM/VLF high-pass filter attenuates signals below 1.8 MHz and mounts
on the rear panel circuit board. It is only required if you are subject to strong local AM
broadcast band interference. Eliminating it allows the multicontroller to pass the AM
broadcast band and other LF signals. The 75 MHz low-pass filter is visible just below the
right side of the AM/VLF filter circuit board, where inductors L1, L2 and L3 can be seen.

Figure 9—The completed circuit board assembly is
ready to slide into the enclosure. Note the almost

total lack of point-to-point wiring, a design goal.

ers. Then, you can conveniently make con-
nection to the headers with mating female
connectors having crimp-type terminals. Use
ordinary hookup wire for the switches,
LEDs, and mute jacks, but be sure to use
miniature coaxial cable (such as RG-174/U)
for the RF wiring.

Operation

Installation of the multicontroller takes
but a few minutes. Connect your HF
receiving antenna to either the 50 OHM or
HI-Z antenna jack, and use BNC jumper
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cables to connect the output ports and
any of seven receivers. If desired, you can
connect an eighth receiver to the AUXIL-
IARY OUTPUT port, but keep in mind that
this port is always active, with no mute
capability.

Next, connect ordinary shielded RCA
phono patch cables between the mute jacks
on the multicontroller and the correspond-
ing mute terminals on your receivers. Take
care to use normally open or normally
closed jacks, as appropriate for your re-
ceivers’ muting requirements. Also hook

the relay control line of your transceiver
or transmitter to the multicontroller’s
CONTROL jack, again using an ordinary
shielded phono cable. (Hint: You can use
an unused mute jack on the multicontroller
to control a linear amplifier. Since the
relay contacts in the multicontroller are
rated at | A @ 100 V dc or 150 V ac, you
should be able to control most commer-
cial or homebrew amplifiers.)

Once the multicontroller is hooked into
your station, select any desired receiver by
toggling its corresponding switch on the
multicontroller’s front panel. If the MUTE
ENABLE switch is on, then grounding the
control line will simultaneously mute all
of the enabled receivers.

The preamplifier can be used with any
50 Q antenna and will provide about
+12 dB of gain. I advise, however, that you
use it only when you need to dig out weak
signals. Because the preamplifier covers
the entire HF spectrum, it will lessen the
dynamic range of the multicontroller and
it will also be prone to overload from the
strongest stations in the spectrum.

Finally, keep in mind some other uses
for the multicontroller. It is a great adjunct
to your workbench. I frequently use mine
with my signal generator, because it gives
me multiple 50 Q isolated and buffered
generator outputs. I hook a frequency
counter to one output, an oscilloscope to a
second, and use the remaining outputs
wherever I need to inject identical signals.
I have a GPS-derived master 10 MHz os-
cillator in my workshop, and with the
multicontroller, I can fan out the 10 MHz
signal to every counter, transceiver, and
oscilloscope in my station that has an ex-
ternal timebase input. I have also learned
that the multicontroller makes a dandy
impedance converter for using short wire
antennas with radios that have only 50 Q
inputs. My Kenwood TH-F6A handheld
transceiver sounded dead on the HF bands
with a short whip antenna, but it came to
life when I used the multicontroller to
transform the whip impedance to 50 Q. Be
sure to let me know if you find other uses
for this handy instrument.

Photos by the author.

Jim Garland, W8ZR, was first licensed in
1955 and has held the calls WOZKE, WSKFL
and G5APG. Jim is a lifelong homebrewer
and has published articles on his home-built
receivers, linear amplifiers and the “EZ-Tuner.”
That tuner was described in April, May and
June 2002 QST, and referenced in the 2003 and
2004 editions of The ARRL Handbook. He is
also interested in DX and collects vintage Ama-
teur Radio equipment. Jim has an Amateur
Extra class license and is a Life Member of the
ARRL. Jim holds a PhD in experimental con-
densed matter physics and is president of
Miami University, in Oxford, Ohio. You can
reach him at w8zr @arrl.net.



By Ray Abraczinskas, W8HVG

A Rugged Broadband Tri-Band
VHEF-UHF Base Antenna

W8HVG exploits the classic ground-plane with a simple design using
materials available at your local hardware store. The result is a good
performing and easy to build antenna.

ommercially available single feed
‘ line tri-band VHF-UHF base an-

tennas on the market today consist
of fairly expensive fiberglass shrouded
radiators, which can create precipitation
static noise on weak signal reception or fail
due to damage from rain, ice loading and/
or lightning. There are also several broad-
band, scanner, discone-type antennas
available but they’re not capable of han-
dling much transmit power. Just thinking
about the frailty of any of these antennas
during a winter ice storm on a 300 foot
tower gives pause for thought.

The Problem

The Independent Repeater Association!
(of Michigan) operates a 2 meter linked
repeater system, and has 11 repeaters tied
together continuously via auxiliary links
on the 222 MHz and 440 MHz bands. The
system uses 47 antennas. This past spring,
we had to replace four system antennas
that were damaged by ice. That’s what
prompted this idea about making a rugged
tri-band VHF-UHF base antenna using
locally available materials. It had to have
a single coax feed and be rugged enough
to withstand several inches of ice load-
ing such as we sometimes get during
Michigan’s cold winter season.

The typical amateur homebrew VHF-
UHF antenna made for FM operation
consists of flip-flopped coax sections in
a fiberglass or PVC pole, 300 Q ribbon
cable J-poles in a PVC pipe, or the ever-
popular J-pole design made out of sol-
dered copper pipe. I decided to explore
other designs, because I had at one time
or another constructed all of them, and
I wasn’t particularly happy with the
mechanical aspects of any.

"Notes appear on page 41.

I was always intrigued by the “do-it-
yourself” aluminum stock available in
most hardware stores. There are usually
many choices available, in a rack of dif-
ferent sized aluminum tubes, angles,
channels, flat stock and sheet stock. And,
with the abundance of stainless steel hard-
ware available in the same stores, there
just had to be a simple design solution. It
turns out that there was, and it has many
excellent features. That completed design
is shown in Figure 1.

The Solution

After looking at various types of
ground plane antennas, I saw the value
of that design approach. But I knew that

Figure 1—The side-mounted broadband
tri-band VHF-UHF ground-plane antenna
is made of aluminum flat-stock.

it had to be rugged enough to withstand
ice and winds, so making it out of coat
hanger wire and an SO-239 coax connec-
tor was out of the question. Also, it had
to be well insulated around the base area
so that the ice and snow would not short
it out, and it had to be easy to build. It
also had to be multi-band capable, be-
cause we use the 144, 222 and 440 MHz
bands on our repeater network.

The antenna literature describes how to
parallel dipole antennas for multi-band
operation and also how to parallel mobile
whips of different lengths. The solution to
multi-band operation became evident by
using aluminum flat stock and a readily
available base-mount insulator used for
mobile antennas. The heavy-duty base in-
sulator has a ¥/s-24 threaded collar on top
and an SO-239 threaded receptacle on the
bottom, and is shown in Figure 2. This
mount is available at hamfests, antenna
dealers or CB radio stores, or directly from
the supplier.? The only additional hardware
required for the base insulator is a */4 inch
long by /s inch diameter 24 thread stain-
less steel bolt and lock washer to mount
the radiating elements.

The Design

The design is based on a classic quar-
ter-wave ground plane vertically polar-
ized antenna. The radiator element is a V
with different side lengths; one side is for
144 and 440 MHz, and the other side is
for 222 MHz (parallel radiators). The
counterpoise is simply two identical
inverted Vs, each with different side
lengths. Again, one side of the V is for
144 MHz and 440 MHz and the other side
is for 222 MHz. The 2 meter (144 MHz)
sides of the counterpoise are aligned with
the 2 meter radiator and the 222 MHz
sides are aligned with its radiator.
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Figure 2—The base used is a “deck-
mount” antenna base for 3/s x 24 threaded
antennas.

My specific requirements were for an
antenna that could receive 144 MHz and
222 MHz with one coaxial feed line. It
turned out that the design also works well
on 440 MHz, as the 2 meter part of the
antenna works as a */> wave antenna on
440. The SWR is less than 1.2:1 on all
three bands. Antenna perfectionists may
want to add another quarter-wave V radi-
ating element, specifically for the
440 MHz band. The 144 MHz element
does work on 440 MHz, but as a */> wave-
length radiator, it probably has non-
optimum lobes.?

The antenna elements are made with
wide aluminum flat stock and the SWR is
low across all the bands. But, being a
simple dipole antenna on each band, no
gain over a dipole is claimed. My require-
ments were for a rugged side-mounted
antenna; hence the 2 inch wide horizontal
aluminum angle support shown in the
photo is used for a side mount. The an-
tenna can be mast mounted by making a
small aluminum angle bracket to capture
the antenna mount and clamp it to a mast
with two stainless steel U-bolts. If the an-
tenna is made with aluminum and stain-
less hardware, it will last indefinitely
without rusting or corroding, contrary to
that of many copper J-pole antennas. Cor-
rosion will affect the antenna’s appearance
and, more importantly, its performance.

Construction

The V radiator element is made from
3/4 inch wide aluminum flat stock, !/s inch
thick and 30 inches long, as shown in
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BASED ON ORIGINAL ANTENNA DRAWING BY CAROL ABRACZINSKAS

Aluminum Bar Stock

(3/4" Wide x 1/8" Thick) \

225° — TS 225°

\

17.5"

Aluminum Bar Stock
(1" Wide x 1/8" Thick)

Antenna Mount
(see text)

Side Support
Bracket

Figure 3—Dimensions for cutting, bending and drilling the radiator and counterpoise
elements are shown, along with an assembly diagram.

Radiator—1 piece aluminum flat stock,
30 inches long, %4 inch (1 inch stock can
be used; see text) wide x /s inch thick.

Counterpoise—2 pieces aluminum flat
stock, 33 inches long, 1 inch wide x
/s inch thick.

Figure 3. The ¥4 inch width was chosen
considering the /s inch bolt used to fasten
it, but 1 inch wide flat stock could also be
used, as well. (If you do use the 1 inch
stock, you may need to do additional ad-
justing for the lowest SWR.) Mark to drill
a */s inch diameter fit hole, centered a dis-
tance of 18 inches from one end of the flat
stock. Drill the hole after bending it.
Measure '/> inch each side of the hole
center, and at each distance, mark a line.
Using a metal brake or a vise, carefully
bend the flat stock (at each line) into a V
shape with each side making approxi-
mately a 22.5° angle from the vertical.
One side should be 11.5 inches long and
the other side should be 17.5 inches long,

Base mount—Solacon (HWM) or
RadioShack (21-1116) (see text).
Bolt—3/s-24 x °/s stainless steel with

lockwasher.

with a I inch center portion. If everything
checks out, carefully drill the hole in the
center portion.

The V counterpoise elements are simi-
larly made from two, 1 inch wide, alumi-
num flat stock bars, /s inch thick, and each
one is cut 33 inches long. Mark to drill a
5/s inch diameter fit hole, centered a dis-
tance of 13 inches from one end of the flat
stock. Drill the hole after bending it.

Measure 1 inch each side of the hole
center and at each distance, mark a line.
Using a metal brake or a vise, carefully
bend the flat stock (at each line) downward
into a V shape, with each side making ap-
proximately a 45° angle from the vertical.
One side should be 12 inches long and the



other side should be 19 inches long, with
a 2 inch center portion. If everything
checks out, carefully drill the hole in the
center portion. Note that the counterpoise
elements are formed into a 90° V angle
(inclusive) and the radiator V element is
formed into a 45° V angle (inclusive).

If you are going to side-mount the an-
tenna on a tower, use 2 inch aluminum
angle stock and drill it to mount the base
as shown. Drill the necessary holes in the
aluminum angle stock to side-mount it to
your tower using stainless steel U-bolts. If
you are going to mount the antenna on top
of a mast, use a small piece of aluminum
angle stock to mount the antenna base.
Drill the holes accordingly, to mount it to
your mast using stainless U-bolts.

If everything checks out measurement-
wise, carefully file all the sharp edges and
debur the holes. You are now ready to
assemble the antenna and, once again,
Figure 3 should be referenced for its con-
struction. Remove all hardware from the
base except for the rubber gasket. Place
the base through the hole on your mount-
ing scheme and install the giant star-
washer. Place the two counterpoise
elements on the coax connector pointing
downward, then install the nut. While
tightening the nut, hold the two counter-
poise elements aligned 90° apart. Now,
using the *s inch stainless bolt and lock
washer, fasten the radiator element point-
ing upward. While tightening the bolt,
hold the radiator element to align the
longer side directly in between the two
long counterpoise elements. The short
elements should align correspondingly.

Now you are ready to check out the
SWR. The dimensions shown should re-
quire no additional pruning or lengthen-
ing in order to achieve a low SWR. If you
find that you would like to try to improve
things, however, try bending the radiator
and/or the counterpoise elements slightly
before you resort to cutting. If you need
to extend the radiator element a small
amount, lay a small piece of flat stock on
the element and temporarily clamp it with
a small alligator clip. Adjust it to lengthen
the radiator slightly. If an SWR improve-
ment occurs, fasten it permanently with
two small stainless sheet metal screws and
recheck the SWR.

Performance

We installed this antenna with '/2 inch
hardline at the 180 foot level on a tower
used for one of our outlying remote receiv-
ers and nodal links, and its performance
has been gratifying. Mobile coverage is
beyond a 30 mile radius and handheld
transceiver coverage is about 10 miles,
depending on the terrain.

This tri-band antenna, using only one

coaxial feed line and a diplexer, provides
excellent fill-in coverage for 2 meter
mobiles and handheld transceivers. It also
serves a dual purpose—simultaneously
receiving 222 MHz auxiliary link signals
for transmitting to the main repeater. The
antenna’s rugged construction should
ensure that it has a long life.

My sincere thanks to Tom Werkema,
KA8YSM, at Werkema Machine, Inc, for
helping to make the antenna, and to my
daughter, Carol, for drawing it.

Notes

'www.w8hvg.org.

2The antenna mount is available from Solacon
(Model HWM), 7134 Railroad St, Holland, OH
43528 or RadioShack www.radioshack.
com; catalog no. 21-1116).

NEW PRODUCTS

VERSION 3.01 MULTIPSK

O In the January 2004 issue of QST, Steve
Ford, WBSIMY, reviewed MultiPSK freeware
terminal software as provided by Patrick
Lindecker, F6CTE. This versatile software
allows operation in many digital modes
through the use of a soundcard in a PC.
Patrick has now announced an update, V 3.01,
available on his Web site. This version
includes the ability to translate and transmit
in THROB 1 and 2, MFSKS8, MFSK16
(with SSTV functions according to the MixW
format), panoramic reception of PSKFEC31
and the addition of supervision functions.
Although this software is freeware, a $35
license is required to use some of the special
features. For more information or to
download a copy, see Patrick’s Web site,
www.members.aol.com/f6cte/.

PHASE LOCKED OSCILLATOR
FROM JWM ENGINEERING

O JWM Engineering Group has announced
the model 1152 Phase Locked Oscillator,
designed to improve frequency control of
microwave receivers and transmitters using
crystal based local oscillator chains. Mod-
els are available for amateur transceivers
operating from the 1296 MHz to the
10,368 MHz bands. The Model 1152 re-
quires a stable external 10 MHz frequency
reference oscillator and 13.8 V dc at
200 mA. A minimum of +10 dBm RF out-
put is provided with typical phase noise

3A separate 440 MHz radiator should be an
asset, because operating as a third-harmonic
antenna, the antenna will have a higher high-
angle radiation component on 440 MHz than
on 144 MHz. That radiation angle, therefore,
won’t be optimum for 440 MHz mobile sta-
tions far from the repeater.—Ed.
Photos by the author
Ray Abraczinskas, WSHVG, was first licensed
as W3HJR in 1956, and as KA2MA, in Japan,
in 1957. He holds a BSEE degree and retired
in 2000 as a Special Projects Manager from
Smiths Aerospace in Grand Rapids, Michigan.
Ray enjoys ham radio, genealogy, fishing in
Canada and writing. He also assists the Inde-
pendent Repeater Association with building
and maintaining the Michigan Link Repeater
System (www.w8hvg.org). You can contact
Ray at 4295 Kentridge SE, Grand Rapids, M1
49508; abra@i2k.com.

specified as =115 dBc/Hz at 100 kHz.

For complete model information, fre-
quency options, specifications and ordering
information, see jwmeng.com/modell152.
html or contact JWM Engineering Group,
9 Westchester Ct, Trabuco Canyon, CA
92679-4955; tel 949-713-6367, jmulchin @
jwmeng.com. Price: $229.95.

ACCESSORY CIGARETTE LIGHTER
ADAPTER FROM MFJ

¢ MFJ offers a cigarette lighter adapter to al-
low powering devices such as keyers, test
equipment and accessories with similar power
requirements from an auto cigarette lighter
socket. The MFJ-551 has a retractable cord
that extends to 60 inches. Price: $6.95.

To order, or for your nearest MFJ dealer,
call MFJ Enterprises at 800-647-1800 or or-
der at www.mfjenterprises.com, fax 662-
323-6551; or write MFJ Enterprises, Inc, 300
Industrial Park Rd, Starkville, MS 39759.

DXPEDITION MARK Il FRONT END
SAVER WITH PREAMP FROM
RADIOWARE

¢ Gary Nichols, KD9SV, and Radioware an-
nounce a new version of the DXpedition
Model of Front End Saver including built-in
80 and 160 meter preamps. The Mark II is
designed to work with radios without a sepa-
rate receive antenna input such as the ICOM
IC-746 or IC-706 series. The Mark II allows
you to select one of up to four separate re-
ceive antennas or the transmit antenna for
receive. It automatically switches to the
transmit antenna when the radio is keyed and
is controlled using the radio’s accessory con-
nector for 13.8 V dc and send keying signal.
The Mark II has adjustable receive gain from
0 dB to approximately 23 dB and includes
filtering designed to reduce AM broadcast
station overloading. Price: $259.95.

For more information, contact Craig at
Radioware, PO Box 209, Rindge, NH 03461;
tel 800-457-7373 or 603-899-6957, www.
radio-ware.com or radware@radio-
ware.com.
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By Joseph Lunsford, NAYG

The Smart
Keyer Lite

Want a battery-powered keyer
with almost every feature you'll
need including long battery life?

Look no further!

ome readers are familiar with the
S Smart Keyer series, designed by the

author and marketed during the
1980s and ’90s in the pages of QST and
other radio journals. Having discontinued
that venture several years ago and being
recently retired, I decided that all the de-
sign work should be made available to
anyone wishing to construct the keyer for
their own use. I was still getting calls
from hams who wanted to acquire the
Smart Keyer, so I started to assemble the
design data for publication. As I gathered
the information, it became clear to me
that the average ham would find the
project too challenging, if not impossible.
Part of this was due to the cost of the Intel
8749 microcontroller (used in the origi-
nal design). That part was now obsolete,
and its price had increased dramatically.

A better idea, I concluded, would be to
design a Smart Keyer that the average ham
could construct in a weekend for $50 or
less, so I decided to design a new Smart
Keyer using current technology. The Mi-
crochip 16F84A controller was selected
because of its outstanding performance,
low cost, low power and powerful instruc-
tion set. I decided that the new design
would be called the Smart Keyer Lite be-
cause of its small size, low power require-
ments and practical design approach. The
overall goal was a comprehensive keyer
design offering features that a major per-
centage of active CW operators would
find useful.

The result of my design is shown in
Figures 1 and 2. The unit measures
1x3x6.25 inches. A single knob serves not
only as a SPEED control, but also as an
adjustment control for many designed-in
options that the operator can select. On
the front top of the cabinet are two push
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buttons and an LED. The push buttons are
used for playing back messages as well
as controlling the keyer modes and op-
tions. A STATUS LED serves as a visible
feedback signal to the operator. Two jacks,
one for paddles and one for transmitter
keying, are located on the rear panel.

Design Requirements

The following design goals were de-
cided upon:
® Small size, minimum hardware count
and minimal cost
® Easy construction (a weekend)

® Battery powered (battery life of 1 year,
minimum)

® Two message memories, user loadable
and nonvolatile

® One repeatable message with a variable
delay

® Sidetone with variable tone and volume

® Positive or negative keying selection

® Keying mode control (iambic, dot
memory, dash memory)

® Potentiometer speed control

® Weight control

® User control of character interval and
message playback space

Figure 1—The completed Smart Keyer Lite—an interior view.



The first task was to develop a circuit
and construct the keyer hardware that
would support these objectives. The sec-
ond, and most difficult, task was to write
the code for the 16F84A. The construc-
tion was completed in a couple of days
and then several weeks were spent writ-
ing code. The only requirement not met
was that of variable sidetone frequency.
The 16F84A has 1k of program memory,
which was not sufficient to complete all
the requirements. Since something had to
go, the variable tone was it, as it had low-
est priority. When all the code was com-
pleted, the 16F84 A program memory was
completely filled.

A description of the code, which makes
the 16F84A function as a keyer, is beyond
the scope of this article; that object code
is readily available to anyone who wishes
to load a 16F84A. The many features and
the procedures for accessing the keyer fea-
tures will be described later. Several files
are also available that describe the opera-
tion of the keyer in detail and greatly sim-
plify construction of the circuit board.
These files are available at the ARRL Web
site (www.arrl.org/files/qst-binaries/
smart keyer.zip).

The Circuit

The schematic diagram for the circuit
is shown in Figure 3. The circuit contains
two integrated circuits—the 16F84A
microcontroller, Ul, and the MAX660
charge pump voltage doubler, U2. The
purpose of U2 is to provide 5 V dc to power
the 16F84A from a 2.5-3 V dc source (two
AA cells). Note that U1 has two ports, A
and B. Port B provides inputs from the two
push-button switches and the paddles. It
also provides outputs to drive the LED and
the positive and negative keying circuits.
The two keying circuits are independent
and both can be brought out to separate
rear panel jacks. If one has a rig with solid-
state finals (positive keyed), as well as a
rig with vacuum tube finals (negative
keyed), separate jacks on the rear panel
might be a good idea. The circuit shown
in the schematic brings the two outputs to
a 3-pin header where a jumper selects one
or the other. Do not try to key an old cath-
ode-keyed transmitter with this keyer. If
you want to key one of these, contact the
author.!

In the OPERATING mode, the two push
buttons, S1 and S2, play back messages
stored in flash memory. S1 and S2 have
other functions as well, in other modes.
Port A provides outputs to the drive cir-
cuit for the speaker, for the sidetone out-
put, and an output and an input for the time
constant sensing circuit consisting of R1

"Notes appear on page 45.

Figure 2—A rear view of the keyer.

and C1. The time constant circuit provides
a linear control, primarily for changing
keying speed. This is a simple analog-to-
digital converter used for setting up the
many options available to the operator, as
well as for controlling speed. The 10 MHz
crystal provides an accurate timing clock.
The drive circuit for the speaker is a push-
pull arrangement; it was chosen because
it provides symmetric drive and eliminates
the “thump” sounds associated with sim-
pler circuits. Any type of speaker can be
used; I chose a 1 inch Mylar type because
of its size.

U2, the MAX660 charge pump, and
its associated circuitry along with capaci-
tors C8 and C9 can be eliminated if you
elect to go with a 4 cell battery source.
This would double the battery life, if
space for the additional cells is available
within your enclosure. AA or AAA type
cells can be used for a battery supply.
These can be normal alkaline batteries,
rechargeable nickel cadmium (NiCd) or
nickel metal hydride (NiMH) type cells.
Two AA sized nickel metal hydride cells,
with the MAX660, were used in my
implementation in order to minimize size,
but any of the battery options will pro-
vide an operating life of 1 year or more.

Construction

Figure 1 shows the internal layout of
the unit I built. My enclosure was made
from some sheet aluminum I had on hand,
which was then cut and bent. I would cau-
tion against putting the two push-button
switches on a vertical portion of the en-
closure panel. This makes pressing the
switches difficult. If they are placed on a
horizontal top surface, the enclosure
won’t move when the buttons are pressed.
All the parts are readily available, except
for the MAX660, which must be ordered
from Maxim.?

The main part of the circuit is con-
structed on a 2.2 inch square section of
Vero board. You can get this from a num-
ber of parts suppliers, including Ocean
State (See Figure 3) and the author. Vero
board is very suitable for simple, one-off

projects, such as this. The board has a
rectangular grid of holes spaced 0.1 inch
apart and conducting copper foil strips are
centered on the holes, running in one di-
rection. With the copper foil strips run-
ning east-west and most parts oriented in
a north-south direction, wire jumpers are
used to connect parts as desired. Before
placing parts on the board, the copper foil
strips are broken by removing foil to
eliminate undesired conducting paths.’
More details relative to construction and
operation can be found on the ARRL Web
page dedicated to this project (www.arrl.
org/files/qst-binaries/smart keyer.zip).

Before placing the parts on the board,
use the board and the other parts to mark
the location and mounting holes on your
enclosure. Mount the jacks, switches,
LED, potentiometer and speaker. You can
glue the speaker to the panel, as I did, with
silicone sealant. I used the same technique
to attach the battery holder to the enclo-
sure. Assemble the circuit board. The fol-
lowing steps worked well for me. Place
components on the board in the following
groups and solder them in place before
going to the next group—jumpers, resis-
tors, diode, IC sockets, header, capacitors,
the crystal and transistors.

Be careful when soldering the Vero
board. I have found solder bridges to be
much more likely with Vero board than
with a standard printed circuit board.
Check the board thoroughly in a good
light before proceeding. Do not put the
ICs into their sockets yet.

Attach connecting wires to the com-
pleted board. I like to connect these to
the bottom of the board. Make sure these
have plenty of length and that they are
marked appropriately. There should be 13
wires attached—S1: 2 (1 plus ground);
S2: 1 (share ground with S1); R1: 2;
paddle jack, J1: 3 (dot, dash and ground);
key jack, J2: 1 (get ground from paddle
jack); LED, D2: 2 and speaker, SP1: 2.

Attach the leads from the battery
holder to the appropriate point on the
board. If you are supplying 5 V (4 cells),
then connect them to the two junctions
marked for this purpose—near the top of
the board. If 2 cells and the MAX660
voltage doubler are used, connect to the
2.5 V connection—near the bottom of the
board. You may want to include a switch
in your design, as I did. My switch was
part of the paddle jack, J1. With the
paddles unplugged, my keyer has no
power applied. This can prevent battery
drain if the keyer is packed away where
the switches could be accidentally closed.

Mount the circuit board to the enclo-
sure using 4-40 hardware and threaded
!/+ inch standoffs. Attach wires from the
circuit board to the appropriate compo-
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Figure 3—The Smart Keyer Lite schematic and parts list. U2, an active voltage doubler circuit, can be eliminated if a higher battery
voltage is used. Battery lifetime in excess of one year is expected, regardless of the battery option selected.

C1, C2, C3, C7—0.01 pF, 50 V ceramic disk
capacitor, 5% (Mouser 140-50P5-103K).
C4, C8, C9—47 puF, 25V electrolytic
capacitor, 10% (Mouser 140-XRL10V47).
C5, C6—20 pF, 50 V ceramic disk
capacitor, 5% (Mouser 140-50N5-220J).
C10—0.22 pF, 50 V ceramic disk capacitor,
10% (Mouser 581-SA105E224M).
C11, C12—1000 pF, 50 V ceramic disk
capacitor, 5% (Mouser 140-50P2-102K).
D1—1N4148 diode (Jameco 36038).
D2—T1 LED (Jameco 34622).
Q1, Q3—PN2222 transistor
(Jameco 178511).
Q2, Q4—PN2907 transistor
(Jameco 178520).
R1—10 kQ potentiometer, /s W (Mouser
31CN401).
R2, R3, R5, R6—10 kQ, '/« W resistor,
5% (Jameco 29911).

nents. Install the jumper on the 3 pin
header to select positive or negative key-
ing, as desired. Note that capacitors C2
and C3 are not mounted on the board.
These should be installed at the paddle
jack. Before installing batteries, insert the
ICs into their sockets and verify pin 1 lo-
cations and proper orientation.

Operation

Install the batteries and plug in the
paddles. When the paddles are tapped, you
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R4—33 kQ, /s W resistor,
5% (Jameco 30841).

R7—2.2 kQ, /2 W resistor,
5% (Jameco 30314).

R8—100 Q, '/2 W resistor,
5% (Jameco 29946).

S1, S2—Push-button switch (Jameco
164566).

SP1—Speaker, 8-16 Q (Jameco 88410).

U1—16F84A microcontroller, 18 pin
(Jameco 193332). (Unprogrammed. See
Note 4.)

U2—MAX660 charge pump converter
(Maxim/Dallas).

Y1—10 MHz miniature parallel cut crystal
(Mouser 559-FOXS100-20).

Miscellaneous

J1—'/s inch stereo phono jack with switch
(Mouser 161-0087).

should hear the sidetone and dots or dashes.
About five seconds after releasing the
paddle, you will see the LED wink at you.
This is normal and is an indication that the
16F84A is going into sleep mode. This will
be explained later. Press push button S1.
You should hear a message. Press S2 and
you should hear another message. Rotate
the speed knob to change speed.

The first task will be to calibrate the
SPEED control. To do this, we will enter
the setup mode briefly. Hold the DOT

J2—RCA jack (Jameco 159484).
JP1—3-pin header (Jameco 109575).
Jumper for header (Jameco 22023).
Knob—(Mouser 450-2034).

18 pin IC socket (Jameco 112230).

8 pin IC socket (Jameco 112205).

Enclosure (Ocean State has a variety).

4-40 spacer (4), '/s inch threaded
(Mouser 534-1891).

4-40, /16 inch machine screws (8).

B1—2 AA cells (or 4 cells, see text).

Battery holder (Ocean State BH321, 2 cell
or BH341, 4 cell).

2.2 inch square Vero board (Vero-type
board is available from Ocean State
Electronics, PO Box 1458, 6 Industrial
Dr, Westerly, Rl 02891; tel 800-866-6626;
www.oselectronics.com; part nos.
12-618, 12-619).

paddle closed and press S1. When the
STATUS LED comes on, release both.
Now press S1 and release. Rotate the
SPEED control until you hear “S” fol-
lowed by a number between 15 and 35.
Rotate the control until you hear “S 257
repeatedly. Now, loosen the set screw on
the control knob until it rotates freely on
the potentiometer shaft. Rotate the knob
until the pointer is vertical and tighten
the setscrew. Now, when the pointer is in
the vertical position, you will know that



your speed is the same as your center, pre-
adjusted speed. The SPEED control al-
lows you to select speeds within 10 words
per minute of the center speed. For ex-
ample, if the center speed in 20 wpm, then
the speed range of the SPEED control is
10 to 30 wpm. Center speed is set in the
setup routine described below.

The keyer has 5 operating modes: op-
erating, playback, load, tune and setup.
The operating mode is just that, the mode
in which you use the paddles for keying.
The playback mode allows you to play
back messages by pressing S1 or S2. The
load mode allows you to replace the mes-
sage currently in one of the memory bins
with one you can key in. The fune mode
makes continuous keying possible. The
setup mode activates a 10-step process for
setting the options for the keyer. These
modes will be described only briefly
here; the files are available on the Web
site, however, and include more detail.

Setup Mode

The setup mode is entered by pressing
and holding the DOT paddle, while simul-
taneously pressing S1. The string of dots
will cease and the STATUS LED will light.
The 10 steps in the setup process are:

1) Sidetone volume, 0-10—hear
“V 0-10”

2) Center speed, 15-35 wpm—hear
“S 15-35”

3) Right-hand/left-hand paddles
(switch paddles)—hear “R” or “L”

4) Message 1 loop delay, 0-40 sec-
onds—hear “D 0-40”

5) Dot memory on/off —hear “E ON”
or “E OFF” (meaning dot on/off)

6) Dash memory on/off —hear “T
ON” or “T OFF” (meaning dash on/off)

7) Ilambic on/off—hear “I ON” or
“I OFF”

8) Weight, 30-70%—hear “W 30-70”

9) Character space (space between
characters during message playback)—
hear “CS 0-10”

10) Word space (space between words
during message playback)—hear “WS
0-20”

You are now ready to change the vol-
ume of the sidetone. At this point you can
choose either to change the sidetone vol-
ume or to leave it at its current level and
proceed to the next step or to exit setup.
To leave the volume unchanged and pro-
ceed to the next step, press S1. In this way,
you can proceed to any step by repeatedly
pressing S1, but this must be done before
rotating the SPEED control. To exit setup,
press S2. Rotation of the SPEED control
will initiate a change of the current item.

If you wish to change sidetone volume,
rotate the SPEED control until you begin
to hear, in CW, “V,” followed by a num-

ber from 0 to 10. The LED will also go
off. The list above shows the prompts that
will be heard from the sidetone when you
elect to change a particular setup item.
The volume heard in the sefup mode is the
true volume, except when the sidetone is
turned off—that is, when a volume of “0”
is selected. If set to zero (you hear “V 07”),
the sidetone will be turned off, but the
volume will remain at a low level during
setup mode. As you turn the control, you
will hear “V 0-10” repeatedly. When you
hear the volume you want, press and hold
S1 until the LED comes on to accept the
setting and proceed to step 2. To accept
the setting and also exit sefup, press S2
or tap a paddle. After audible feedback
begins, S1 and S2 have no effect unless
they are depressed during the time when
the feedback message ends.

Playback Mode

Pressing S1 or S2 while in the operat-
ing mode will activate the playback mode
and will instantly start the corresponding
message. The LED will light. Tapping one
of the paddles will interrupt a message in
progress and will exit the playback mode.
Message 1 may be programmed to repeat
after a delay. The amount of delay before
repeating is selected in step 4 of setup.
Delays between 0 and 20 seconds may be
selected. A delay of 0 is interpreted as a
nonrepeating message rather than an im-
mediate repeat. If a message is set to re-
peat, the LED will be continuously lit and
the message will continue repeating until
a paddle is closed.

Load Mode

To enter the load mode, first play ei-
ther of the two messages, then, as the
message is playing, press and hold the
button corresponding to the message to
be loaded until the message completes.
Note that since message 1 may be a re-
peating message, it may be necessary to
play message 2. The LED will remain lit,
indicating that the /oad mode has been
entered. At this point you can key in the
message. When finished, press either S1
or S2 to exit the load mode.

Tune Mode

To enter the tune mode, press the DASH
paddle and hold it while pressing S2. The
LED will light. At this point, pressing S2
will cause a key-down condition for tun-
ing. To exit the tune mode, press S1 or tap
either paddle.

Operating Mode

The operating mode requires little ex-
planation. You will note that after oper-
ating the keyer and pausing for about
5 seconds, the STATUS LED will wink

briefly. This is a signal that the 16F84A
has gone into “sleep” mode. This is nor-
mal and will happen each time there is a
pause. The LED will also blink for 5 ms.
When an action resumes, the 16F84A
awakes in less than a microsecond. The
16F84A draws less than 1 pA while it is
asleep.

Finally...

The design effort turned out to be big-
ger than anticipated but [ am pleased with
the results. I hope that you will enjoy
using the Smart Keyer Lite as much as I
have enjoyed designing it. I found the
current drain to be extremely low, about
70 LA while the processor is sleeping.
Almost all of this was consumed by U2.
A unit using a four cell supply, without
U2, draws less than 1 LA when asleep.
In the key-down condition, any of these
options draw about 3 mA from a 5 V dc
source. I expect about two years of bat-
tery life from mine. I have operated my
own Smart Keyer Lite for about two
months and have not discovered any bugs.
If you find any bugs in the completed
keyer, please report them to the author.
A kit containing most of the parts to build
the keyer is available from the author.*

Notes

'A simple keying relay can be used to key
cathode-keyed transmitters. See S. Karty,
KD4VRS, “The Dangers of Cathode Key-
ing,” QST, Nov 2003, pp 28-30.—Ed.

2Maxim Integrated Products, Inc, 120 San
Gabriel Dr, Sunnyvale, CA 94086; 800-998-
8800; www.maxim-ic.com/samples.

3A shallow pilot hole made with a drill bit
slightly wider than the foil strip can be used
in a Vero board hole to easily cut the copper
foil at that point. This has worked for the
editor for years.—Ed.

4The author will supply a basic kit of essential
parts, less the MAX660 IC, enclosure,
speaker and battery supply, but including a
programmed 16F84A pcontroller for $35,
including shipping. A programmed 16F84A
alone is $13, also including shipping. Con-
tact the author at 1304 Toney Dr, Huntsville,
AL 35802 or at ndyg@hiwaay.net.

Joe Lunsford, N4YG, was first licensed as
WN4RUF, in 1969. He is an avid CW op-
erator, who enjoys a good ragchew, but in
prior years he’s also chased his share of
DX. Joe has designed a dozen or more
keyers, and is responsible for the Smart
Keyer series, popular during the 1980s and
"90s and advertised in QST and CQ of that
period. He also designed the Smart Filter,
a switched-capacitor filter still in use by
many hams (including this editor). Now
retired, he spends more time operating the
bands, but still manages to design. Other
activities include playing golf and enjoying
his two granddaughters, not necessarily in
that order! Joe has held an Amateur Extra
class license for 26 years and has a
Master’s degree in EE. You can reach him
at 1304 Toney Dr, Huntsville, AL 35802;
ndyg @hiwaay.net.
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By John Ceccherelli, N2XE

The Dipole Dilemma

A successful QSO from a wilderness location is, more often than not,
dependent on the antenna.

recting a dipole in the wild presents
Esome challenges. Assuming you

arrived at your destination under
human power, you’ve brought everything
you need—except the tower. Most people
rely on natural structures for obvious rea-
sons. This presents a huge problem when
the destination is a high summit with a
great view. That great view usually means
no trees—the dipole dilemma.

The dipole is about as close to the per-
fect antenna as one can imagine. It has a
little gain on the broadside and some use-
ful nulls on axis. Get it up to a reason-
able height and it presents a good match
for coax and rig. It’s light, simple, com-
pact and foolproof. The dipole works well
in many compromise situations and can
be used in multiple configurations includ-
ing as a flattop, inverted V, sloper and L.
You can let the ends droop with reckless
abandon and not suffer much perfor-
mance loss.

Great Location, No Trees

The example shown in Figure 1 is typi-
cal of the dipole dilemma. Its features are
a gorgeous knob longing for a radio setup
and not a usable tree over 6 feet high. I
suppose you could erect the dipole any-
way and rationalize that it’s really 1000
feet above average terrain. This has some
merit as the radiation pattern is enhanced.
The feed-point, however, does notice the
ground right underneath. The radiation
resistance of a low dipole may deviate
markedly from 50 Q. Simulations show
that a low dipole should work fairly well,
but I've never had very good luck with one.

A 33 foot telescoping fiberglass pole
as a center support actually works well,
but the pole weighs about 3 pounds and
it’s difficult to erect solo. If you’ve re-
signed to hauling another 3 pounds, you
might as well engineer something more
manageable than a 33 foot noodle.

The '/4+ wave vertical antenna can per-
form well if it has an adequate ground
system. Although verticals have a repu-
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Figure 1—The quintessential “dipole dilemma” location. The peak in the foreground is a
favorite operating location. Unfortunately, none of the trees on top are over 6 feet tall.

tation for radiating equally poorly in all
directions, they work very well in certain
applications—near salt water is a well-
understood example. Ground loss usually
prevents a vertical from outperforming a
dipole—even a low one. But a vertical
will provide respectable performance and
it’s a whole lot easier to erect on a rocky
summit.

QRP—It’s Not Just Wimpy,
It’'s An Education

I get a lot of flack for operating QRP
mobile. My rig of choice is the Small
Wonder Labs DSW. With 2 W out and no
automatic gain control, it’s a fun rig. Af-
ter several thousand miles driving up and
down the hills in the northeast US, it be-
came clear that signals improved at the
top of a hill. A vertical antenna on a high

summit seemed to be a reasonable idea.
Some backyard testing confirmed that
a Hamstick with counterpoise worked bet-
ter than it does on my truck. A few trips to
some local summits also confirmed that a
Hamstick could pump out a respectable
signal. With the stinger removed, the
pieces are 4 feet long, a tad awkward for
backpacking. It could be improved.

What Does the Simulation Say?

Experience suggested that a vertical
outperformed a low dipole on hilltops.
Rather than rely on anecdotal evidence, I
turned to EZNEC for some answers. Fig-
ure 2 compares a flattop 20 meter half
wave horizontal dipole up 33 feet with
an inverted V and a half wave dipole
8 feet above flat ground. I consider the
half wave dipole up 33 feet to be the gold
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Figure 2—Comparison of 20 meter dipole antennas. A flattop
horizontal half wave up 33 feet is shown in black. An inverted V
up 33 feet is shown in blue. The flattop horizontal half wave

up 8 feet is shown in green. All simulations are with poor
conductivity soil.

Figure 3—Comparison of the inverted V up 33 feet (black) with
the low flattop horizontal dipole up 8 feet (blue) and the /s wave
vertical (green). All use the poor conductivity, flat ground
model.
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Figure 4—Comparison of the inverted V up 33 feet (black) with

the low flattop horizontal dipole up 8 feet (blue) and the /s wave
vertical (green). The inverted V is over flat ground for reference,
the low dipole and vertical are over poor conductivity using the

14 MHz

hill summit ground model.

Figure 5—Azimuth pattern (10° elevation) of the inverted V
over flat ground (black) and the low dipole (blue) and
vertical (green)—both using the poor conductivity hill-
summit ground model.

standard. It’s hard to get any better than
that on a backpacking excursion. The in-
verted vee, while not quite as good, is
probably a more achievable configuration
than the flattop, so that will be the 0 dB
reference in the following figures. The
dipole, even 8 feet up, is often difficult
to install on a rocky barren summit. As
Figure 2 shows, it doesn’t radiate very
well either.

Figure 3 shows a 20 meter '/« wave
vertical compared to the inverted V and
low dipole over poor mountain soil. The
vertical is about 2 dB better than the low
dipole for radiation angles below 30°.
The 2 dB difference is hardly noticeable
and experience shows the vertical can
outperform the inverted V by an S-unit
or more at times, so something is amiss.

Ground Model

Correlating real life to a simulation
can be frustrating. The most obvious
problem with the previous simulations is
the ground definition. Lobe elevation is
determined by ground reflections away
from the antenna. Vertical antennas are
more sensitive to ground interaction up
to 100 wavelengths away for low angles.

Unfortunately, it’s not easy to simu-
late a hill with EZNEC, but a wire grid
ground model might give a clue as to why
the vertical seems to perform better than
the simulation indicates.

Figure 4 shows the same antennas as
Figure 3 but with a “hill” (30° slope and
only 83 feet high due to EZNEC segment
limitations) underneath them. The verti-
cal exhibits a tremendous increase in low

angle radiation. The low dipole exhibits
even greater low angle radiation and it
shows a nice lobe at 32°. Is the simula-
tion accurate? Almost certainly not, but
it does suggest that low angle radiation
improves markedly for antennas on top
of hills. This correlates well with my
mobile experience but fails to explain
why the vertical seems to do so well.

Azimuth Pattern

While the vertical does not show bet-
ter simulation performance broadside
to the low dipole, it does radiate equally
in all directions. If the received signal
is on (or near) axis to the dipole, the
vertical will be a much better performer.
Figure 5 shows the difference in azi-
muth pattern of the three antennas. This
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helps explain some of the positive field
experience.

Polarization

The only other plausible explanation
for the good field performance of the ver-
tical is polarization. It’s generally ac-
cepted that sky wave signals are randomly
polarized.' In theory, a perfectly cross
polarized signal would induce no energy
into a linearly polarized antenna.

In side by side tests with a dipole and
the vertical, the dipole usually wins on
short skip (high angle sky wave) and it’s
a toss-up on DX (low angle sky wave).
But when the vertical is better than the
dipole, it’s a lot better. Maybe sky wave
signals are randomly polarized, but my
guess is they’re slanted toward vertical
polarization more often than not.

I trust EZNEC more than my limited
amount of testing. Maybe my judgment
is a bit colored by the vertical’s ease to
erect. | also suspect that since my verti-
cal was constructed by myself, psycho-
logically, it just seems to work better than
alow dipole. At least the simulation indi-
cates that in some cases, it actually does.

The Fly Rod Vertical

Many hams I know are also fly fisher-
men, and some are not very good ones. As
such, there’s an ample supply of fly rod
tubes available—the fly rods long since
destroyed by car doors or other rod en-

'B. Sykes, G2HCG, “The Enhancement of HF
Signals by Polarization Control,” Communi-
cations Quarterly, Nov 1990 (Reprinted from
Practical Wireless).

; Syl s :
Figure 9—Bottom detail of the fly rod
vertical. Note the nylon washer isolating
the ground radial and tripod system from
the active element. The triangular plate
with the tripod legs is a Hustler VP1 tri-
band adapter.
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emies. Some of these same folks have a
similar track record with Hamstick anten-
nas. This makes for a cornucopia of parts
suitable for homebrew vertical antennas.
Throw in some aluminum tubing, some
leftover Hustler parts, and a really nifty,
compact and portable vertical antenna is
possible. The fly rod tube serves as both
container and part of the radiating element.

I’m on version 3 of the fly rod vertical
(FRV) as shown in Figures 6 and 7. Each
version has gotten a progressively longer
mast and a fatter, but shorter, carrying
tube. Each version has tried to improve
portability, ruggedness and performance
and version 3 is close to optimum for my
use. The mast is four sections, each 2.5
feet long of !/ inch OD, 0.083 inch thick

\\
WHITEFACE
ELE\gaé?ﬂf

Figure 6—The Fly Rod Vertical in action
on the summit of Little Whiteface
Mountain near Lake Placid, New York.
N2XE is operating an Elecraft K1 while
son Greg keeps onlookers from tripping
over guy lines.

Figure 7—The FRYV is setup on that
gorgeous knob shown in Figure 1. The
FRV is set up for 40 meter operation. The
antenna stands 17 feet tall in this
configuration.

Figure 8—The FRV
mast section
connection. A 1 inch
long, 3/s x 24 TPI stud
is on one end
secured with
Locktite (or strike
with punch). The
receiving end is
tapped and the
sections simply

screw together.

Figure 10—The FRV
RF cap assembly
and tube with collar.
Note the screws on
the collar that
provide good
electrical contact
from the collar to
the tube.




walled aluminum tubing. The same tubing
is used for the 10 inch tripod legs. All tub-
ing is attached with /s inch, 24 TPI studs
(Figure 8). This also makes it easy to use
Hustler resonators for any band. I suppose
there are many different ways to make a
mast but I’ve found that the thick wall, /2
inch tubing is about the minimum that can
survive the high winds often found on hill-
tops.

Aside from the mast, the only other
tricky part of the FRV is the tripod stand
and RF feed arrangement. The tripod base
is a Hustler VP-1 multiband adapter,
originally intended to attach many Hus-
tler resonators to a single mast. The cen-
ter hole needs to be drilled out to '/2 inch
diameter to accommodate the insulating
nylon washer (see Figures 9 and 10). An
S0O-239 antenna stud attaches to the VP-
1 so that the VP-1 is on the shield side of
the coax (ground) and the threaded tube
cap is the hot side.

The tripod legs are made in the same
fashion as the mast with /s inch studs
tapped into the tubing. Use a nut, finger
tight, to attach the legs to the VP-1.

The Tube

If you’re not a bad fisherman and don’t
know any, you can procure a fly rod tube
brand spanking new. The best fly rod tubes
in existence, in my opinion, are those
made by REC Components (www.
reccomponents.com). My latest version of
the FRV uses a custom tube from REC. I
had them make a tube with a screw cap
and collar on both ends for a couple of rea-
sons: the cap and collar is stronger than
the plain end cap and it’s much easier to
attach the /s inch long nut on the mast side

Figure 11—Close view of the FRV guy
and ground wires. The ground consists of
six 24 gauge, 20 foot wires attached to
the VP-1 with alligator clips (two ground
wires per clip).

Figure 13—The disassembled Fly Rod Vertical. If you use a fat 2'/2 inch diameter fly rod
tube, you can stuff it all in, including the feed line.

of the tube. The cost was about $50, eas-
ily making the tube the most expensive
component.

Since the collar is glued to the tube, you
need to ensure good electrical contact.
Three 4-40 screws, drilled and tapped into
the collar will suffice (see Figure 10).

Since the mast (including the carry-
ing tube) is 12.5 feet tall, a Hustler 17
meter resonator is needed to tune the ver-
tical on 20 meters. In this configuration,
and using low loss coax, my Elecraft K1
has no problem using its internal tuner
to cover the 30, 20 and 15 meter bands.
This may not be the most efficient way
to operate but I’ve always been able to
work what I can hear on those bands. In
addition, you don’t have to waste time
switching resonators for band changes.

For 40 meters, the FRV needs either

Figure 12—N2XE working the Empire
Slow Speed Net on 80 meters with the
FRV in the rain-soaked Shenandoah
Valley of Virginia. The signal report was
579 with 20 W from a Ten-Tec Argonaut 5.
Not too shabby. The FRV blends in with
the trees well and is difficult to avoid at
night, even with a flashlight. The spiral
reflective tape was added shortly after
this trip.

more metal in the air or some inductance
to tune it to resonance. Figure 7 shows
the FRV with a resonator made on a PVC
tubing form.

Ground Radials

Probably the most confounding issue
with vertical antennas is ground. The
simulations show the ground scheme to be
highly significant. In practice, I find it’s
not that big of a deal. As long as you're
willing to accept that your antenna is only
60% to 75% efficient, you have a lot of
latitude with the ground configuration.
I’ve settled on six 20 foot wires. I’ve tried
many different lengths and it just doesn’t
seem to make much difference. The
ground wires are attached to the VP-1 with
alligator clips and evenly fanned out as
shown in Figures 9 and 11.

8 Sl o = W
Figure 14—All packed up and ready to go
home.
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3/8", 24 TPI, stud and
threaded connections

1/8" diam, High visibility

nylon guy lines (3) \

- 12-foot MFJ telescoping whip (not to scale)

Resonator - homebrew with PVC core has higher Q

[]/ than a cut-up Hamstick

:> 23 inch long, 0.5" OD, 0.083" wall aluminum tubing

Fly rod tube, 2.5" diam, 24" long

VP1, SO-239 stud and long nut (see detail)

«— 7.5"long, 0.5" OD, 0.083" wall aluminum tubing

Figure 15—Detailed layout of fly rod vertical.

|

|

Fly rod tube cap \)I

\ Use 3/8" x 24 TPI bolt or stud here

3/8" x 24 TPI jam nut
(finger tight only)

)

to attatch cap to lower assembly

le— 3/8" x 24 TPI long nut

1/2" nylon shoulder washer,

r

_—— usually comes with SO-239 stud

FRV leg (3)

% \ Hustler VP-1 tri-band adapter

[N—— S0-239 stud connector

Figure 16—FRV base and tripod details.

A ground-mounted vertical should ex-
hibit a feed-point impedance of about
36 Q with a perfect ground. Mine always
measure around 50 Q so the difference
must be 14 Q—11 Q of ground resis-
tance and the rest, the loading coil loss.
That’s great for SWR but it means the
efficiency is only about 70% and at the
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full QRP gallon, 1.4 W is keeping the coil
and earthworms warm.

I’d much rather have a 36 € feed point
impedance and a 1.5:1 SWR, but the ex-
cellent coax match allows me to use a 20
foot RG-178 feed line without much
guilt. In addition, RG-178 stuffs into the
tube nicely.

Finishing Touches

A good FRV would not be complete
without a candy cane spiral of reflective
tape. The spiral started out as a whimsi-
cal decoration. The last version I con-
structed had a beautiful green powder
coated tube, and my wife convinced me
not to spoil its crisp, clean appearance.
On a recent camping trip (see Figure 12),
however, everyone kept tripping over it
in the dark. The reflective tape spiral has
become an absolute necessity.

The Acid Test

Field experience with the FRV has
been very good. The simulations indicate
it should be a decent performing antenna,
particularly on hilltops. Then again, sto-
ries of working rare DX with a light bulb
are not uncommon. With that in mind, I
had to put the FRV through a challeng-
ing test.

On July 12, 2003, I ventured back to
the hill in Figure 1 with only a 40 meter
Rock Mite and the FRV. Only 400 mW,
no VFO, 72% antenna efficiency (worse
on 40 meters) and RG-178 feed line
seemed to be a pretty stiff test. Just to
make it interesting, Mother Nature had
the sun burp up a few flares, and the plan-
etary K index was 7.

Undaunted, I trudged up the 1000 ver-
tical feet and set up. Working less than
half a watt, the best strategy is to listen
so I listened. The band was not active. |
did hear a few stations way off frequency.
Two stations did call CQ on the Rock
Mite frequency and I worked both Den-
nis, K1LGQ, with his Elecraft K1 and
Brian, N1BQ, both in Maine and about
250 miles distant from me. I don’t think
a light bulb would have fared as well.

I’ve built several of these fly rod ver-
ticals and they perform quite well on
all bands between 80 and 10 meters.
Figures 13-16 provide the construction
details. At 3 pounds, the FRV is heavier
than any rig and battery I’m likely to put
in a backpack but it has great potential to
be optimized for weight.

The FRV sets up easily and is conve-
nient to strap to a backpack. It doesn’t
exactly solve the dipole dilemma, but it
does make it easy to get on the air.

All photos by the author.

John Ceccherelli, N2XE, loves QRP, CW
and backpacking with both. When not on
the air, John spends his time attempting to
trisect angles, researching communication
minutiae and collecting slide rules. He is
a Senior Engineer for IBM in Hopewell
Junction, NY and lives in nearby
Wappingers Falls, NY. You may contact
John at n2xe@arrl.net.



By William Baker, W1BKR

Amateur Radio is Part of
New Media Task Force

hile America profoundly felt the
pain of September 11, 2001, we
at Thirteen/WNET, the flagship

PBS station in New York, suffered the
added burden of knowing our transmitters
were at the epicenter of the catastrophe.
Our transmitter engineer, Rod Coppola,
KA2KET, was lost at his post atop Tower
One of the World Trade Center while at-
tempting to keep us on the air in the face
of insurmountable odds.

Before the smoke had even cleared, our
staff at the studio location, about a mile
away on West 33rd Street rallied into ac-
tion, offering our facilities to the Red Cross,
the Mayor’s Office of Emergency Manage-
ment, our colleagues in New York public
radio and others who were providing aid
or had been displaced.

In the days immediately following the
disaster, our amazing technicians got our
signal up on cable and through a makeshift
backup transmitter in Alpine, New Jersey.
Right away we got to work producing and
airing special programming to provide in-
sight, help, direction and hope to our com-
munity and to America at large.

Many saw those programs on cable, yet
millions in the New York metropolitan area
were unable to receive our broadcast sig-
nal from the shorter antenna tower and low-
power backup transmitter. That left them
cut off in a time of crisis, unable to receive
important newscasts and programming—
not only from Thirteen/WNET, but also
from our commercial colleagues across the
region. The World Trade Center was home
to one of the world’s largest consolidations
of television transmitters, with a total ERP
of 9.4 million watts. And, with five digital
transmitters already on-line, it had become
the key platform for launching our city into
the new era of digital television. So the
destruction of the Twin Towers was truly
devastating to New York media and the
millions who depend on it.

Almost a year later, the FCC called
together the broadcasting and communica-
tions industries of the nation to create a
unique task force to ensure the public will
never again be without the critical benefit
of radio and television in times of crisis.

The result was the formation of the
Media Security and Reliability Council

(MSRC), a Federal Advisory Committee
comprised of broadcasters, cable, satellite
and other communications entities working
with the federal government. The goal of
the MSRC is to prepare a comprehensive
national strategy for securing and sustain-
ing broadcast and multichannel video pro-
gramming distribution (MVPD) facilities
throughout the United States during terror-
ist attacks, natural disasters and all other
threats or attacks nationwide.

I am a member of the MSRC, and in
working with my colleagues to make
recommendations for helping the public in
times of emergency, my mind naturally
turned to Amateur Radio. In contemplating
the media needs America may face during a
future crisis, I hear the ham operator’s
credo—“when all else fails—Amateur
Radio”—resonating loud and clear.

Of course, public and commercial
broadcasters have immense capability,
backup and resources. But September 11
taught us that even those can fail. What can
we do during times when even our most
powerful media channels are incapacitated?

I have proposed that Amateur Radio
can play a critical role, and I'm pleased
to report that my colleagues happily
embraced the suggestion, in-
cluding the following state-
ment in their preliminary
recommendations:

“Radio and television
stations should have the ability
to access alternate telecommu-
nications capabilities. These
may include: satellite phones,
Amateur Radio facilities in stu-
dios, and alternate 450 MHz
communication repeater sites
with portable handheld units.”

In addition, the commit-
tee’s recommendations contain
numerous proposals for redun-
dant facilities, and I believe
there may be an important role i3
for Amateur Radio to play in o
that area as well.

Moreover, committee
members told me they wel-
come amateur operators and
view them as a resource in
times of crisis. [ was delighted

il
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After 9/11, the Thirteen/
WNET antenna was
moved to the top of the
Empire State Building.

by the esteem so many held for ham radio
operations. Bob Ross, who is senior vice
president for East Coast Operations at CBS,
told me he has offered his transmitter and
antenna sites when possible or practical to
amateur groups to keep them close at hand
and that he respects the value the amateur
community can offer.

Public broadcasters have said the same.
Thirteen/WNET’s sister station WLIW21 in
Plainview, Long Island has offered its tower,
located at the highest point on the huge is-
land, to an amateur repeater for many years.

Thirteen/WNET also has an amateur sta-
tion donated by the family of a Silent Key.
At Thirteen/WNET’s main studio on West
33rd Street in Manhattan (also home of the
Associated Press and the New York Daily
News), we operate a G5RV antenna located
on the roof of the building next to the mi-
crowave and satellite dishes used for tele-
vision transmission. Our super ham and
chief operator is Eric Spiegel, KE2EJ. He
also set up a repeater on the Empire State
Building, home of Thirteen/WNET’s main
analog transmitters

This is the perfect time for organized,
thoughtful amateur groups to come forward
with ideas and reasonable requests to broad-
casters. Keep in mind that these
broadcasters are under no ob-
ligation to cooperate, and even
the most enlightened of them
will often be unable to partici-
pate due to security issues and
other factors. But, in those situ-
ations where it is possible, we
can envision a uniquely Ameri-
can union of citizens, corpora-
tions and government that will
show the strength of Amateur
Radio to all. Let’s take advan-
tage of this excellent opportu-
nity to let America know that
we in the ham radio commu-
nity will always be there, even
in the most trying of circum-
stances—no matter what.

JOE SINOTT

William Baker, WIBKR, is presi-
dent of Thirteen/WNET New York,
America’s flagship PBS station.
You can contact the author at 2
Highgate Rd, Riverside, CT 06878-
2611; wlbkr@arrl.net.
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By Joel P. Kleinman, N1BKE

oe Walsh, WB6ACU —
No Ordinary Average Ham

I’m just an ordinary average guy
My friends are all boring
And soam I
We’re just ordinary average guys.

~From “Ordinary Average Guy,”’
by Joe Walsh

ell, yes and no... Although his
experiences through several
decades as storied rock singer/

songwriter might lead you to expect
something entirely different, Joe Walsh,
WB6ACU, does seem like a pretty ordi-
nary guy. When the Eagles guitarist, solo
artist, songwriter—and longtime ham—
graciously took a few minutes to talk
during his first visit to ARRL HQ and
W1AW on March 6, he was soft-spoken,
unpretentious and eager to put in a good
word about his favorite hobby. There’s
more about the visit of Joe Walsh and
Bob Heil to ARRL Headquarters on the
ARRLWeb (www.arrl.org).

What was your biggest surprise
when you first saw the ARRL HQ
building and W1AW?

I didn’t realize there was that many
people involved. I thought it was a nice
station in an old vintage building and
some offices where they put together the
magazine. [I had] never thought about
overseeing the volunteer infrastructure
and all the rest of what goes on here, like
the QSL Bureau and awards certificates.
The people here aren’t here for the
money. They’re dedicated people, I can
see that—it’s a real team. I have to look
at the League a little differently—I took
a lot of it for granted. I wish every ham
could come here and visit.

[Some hams say] the League doesn’t

care al?f>ut this or that...I want to say to During their tour of the ARRL HQ building, the noted microphone designer
them, “Hey look—come here and meet  Bob Heil, K9EID, and Joe Walsh, WB6ACU, met ARRL staffers, including Senior
the people that work here. You’ll look at News Editor Rick Lindquist, N1RL (right).
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JOEL HARRISON, W5ZN

it in a whole new way.” There isn’t a per-
son in there who wouldn’t jump right in
to help me in some way—and not because
I'm a celebrity in some circles.

What did you enjoy the most
about your visit?

Meeting the people, one on one, shak-
ing hands. When you get on the air and
become buddies and meet at Dayton, you
say, “How could that voice come out of
you—you’re not supposed to look like
that!” It’s the same thing with the
League—you don’t know what you’ll
find until you get here. [After touring
ARRL Headquarters] you can really ap-
preciate the League.

What was your first station like?

I was licensed as WV2KAC in 1961
in Queens, New York. I had one crystal

Joe enjoyed working the ARRL International DX Phone Contest
from W1AW.

Joe and Bob, flanking ARRL Chief Executive Officer
David Sumner, K1ZZ, were the guests of honor at a
donor reception Friday evening.

ARRL staff also had a chance to meet Joe at an autograph
session Friday afternoon. Dan Wolfgang brought along an
Eagles DVD. Helen Dalton, KB1HLF, is up next.

on 7152, a Heath DX-20 and a BC-348 [a WW 2-era receiver].
I got my General later on, and have been on the air on and off
ever since.

What effect has Amateur Radio had on your life?

Amateur Radio has done nothing but make my life more
fun, more interesting. I have friends around the world. And
they stay friends, you know?

What’s your most memorable ham radio experience?

Ali, A61AJ, in Dubai invited us over a few years ago. John
Brosnahan [W@UN] was there. We operated the CQWW Phone
Contest. It was my first big contest. For the first time, I got
it—I got to grasp the rush and excitement, being the object of a
pileup. He’s got quite a contest station.

What have you been up to recently, ham radio-wise?

I joined the Southern California DX Club—it’s a really good
club. I’'m going to hang out with those guys. I've still got a lot
to learn.
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By Louis L. D’Antuono, WA2CB2

The Halli-Twins

The Hallicrafters SX-146 receiver and HT-46 transmitter were quite

a pair in their day.

ven before I received my Novice
Elicense in 1975, I decided to select
a communications receiver for my
station. I went down to Harrison Radio
in New York City to purchase a used
model. After I reviewed a number of
popular units, the salesman suggested I
purchase a Hallicrafters SX-146 receiver.
He explained its usefulness for code prac-
tice and sideband reception because it
featured a product detector. After survey-
ing a number of QST past issues, I learned
that it had been manufactured by
Hallicrafters in late 1965 and first adver-
tised in said magazine in January 1966.
At the same time, Hallicrafters pro-
duced a companion transmitter, the HT-46,
which I subsequently bought in 1976.
These units formed the basis of my first
amateur station and they always performed
excellently whenever I used them. Higher
priced models did perform better, but for
compactness, versatility and simplicity, the
SX-146 and HT-46 are exceptional.

The Receiver

The SX-146 is a single conversion re-
ceiver that was designed primarily to
cover the 80 through 10 meter ham bands.
It utilizes nine vacuum tubes and a sili-
con diode power rectifier.

Aside from its ham band coverage, the
radio can cover any frequency between 2
and 30 MHz with an external oscillator,
with the exception of 9 MHz. The inter-
mediate frequency is 9 MHz, which vir-
tually eliminates images.

It uses a slide rule dial that is nearly
linear on all bands. The only unusual fea-
ture of this dial is that while the 80 and
40 meter bands tune from left to right,
the 20, 15 and 10 meter bands tune from
right to left because of the heterodyning
frequency conversion. The receiver also
features a vernier tuned preselector.

The Transmitter

The HT-46 transmitter is a mirror im-
age of the SX-146 receiver and serves
a dual purpose. It can be used as a
standalone transmitter or in conjunction
with the receiver. It can also function as a
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The SX-146 and HT-46 can be coupled together to share a VFO for transceive

operation.

The SX-146 covers all frequencies
between 2 and 30 MHz with an external
oscillator, with the exception of the rig’s
intermediate frequency of 9 MHz.

transceiver with the SX-146 by using that
radio’s internal oscillator. There is a front
panel slide switch that selects either of
these choices. Before transceive opera-
tions are accomplished, a slight internal
adjustment is required. Alongside this
switch, there is a calibration slide switch
that provides a low level signal for zero
beating. In terms of power input, the trans-
mitter is rated at 175 W PEP on SSB and
150 W on CW. The transmitter uses nine
tubes and a silicon rectifier power supply.

Performance

Both of these units performed superbly
the first time I fired them up. The initial
thing I noticed was that the product detec-
tor made copying sideband and decipher-
ing Morse code easier. The stability was
good and the selectivity provided by the
standard crystal filter was impressive. At
certain times, though, I wished for greater

Rated at 175 W PEP on SSB and 150 W
on CW, the HT-46 uses a 12HY7 driver
followed by a 6HF5 power amplifier.

sensitivity to copy DX. To solve the short-
coming of the main tuning knob’s small
size, I substituted a larger National brand
knob and raised the height of the receiver.

The transmitter performed just as well
as the receiver. All of the signal reports I
received were satisfactory, although I of-
ten toyed with the idea of using a linear
amplifier for DX. An Ultimate Transmatch
solved the problem of the antenna imped-
ance matching capability that was lacking
because of its fixed loading output.

With today’s increased practice of split
frequency operation, these radios will
not miss a beat, and it’s easy enough to
switch between running in transceive mode
or separate units.

All photos by the author.

Louis D’Antuono, WA2CBZ, holds an
Amateur Extra license and teaches social
studies at James Madison High School in
Brooklyn, New York.



By Joel P. Kleinman, N1BKE

The ARRL at 90

On May 18, 1914, Hiram Percy Maxim and
Clarence Tuska founded the American Radio Relay League.
This decade by decade look covers a few of the events that

shaped the ARRL and the Amateur Radio Service.

en the League was founded

on May 18, 1914, as Europe

was about to move toward
war, the world was shrinking rapidly
as wireless experimenters progressed
from dimly lit workshops to real world
applications. An article in the April
1914 issue of The Electrical Experi-
menter entitled “Marconi Lights a
Lamp Six Miles Away” read, in part:

It is announced that Sig. Marconi
has succeeded in lighting an electric
lamp by electricity through the agency
of wireless at a distance of six miles.
A bulb was attached to a receiver con-
nected with an aerial receiving wire.
The transmitter was linked up with a
100-horsepower apparatus, and as soon
as the power was applied the lamp
lighted and remained lighted so long
as the power was kept on.!

The article also included this note
of controversy:

Nikola Tesla, who, 10 years ago
was called the father of wireless teleg-
raphy, said recently that he did not be-
lieve Sig. Marconi had been able to
light an electric lamp by wireless at a
distance of six miles.

“Not that it cannot be done,” said
Mr. Tesla. “I have done it myself. I did
it about 14 years ago, when I lighted
electric lights at some distance from
my laboratories without the means of
wires. But I think Sig. Marconi’s plant
is not sufficient enough to accomplish
any such result.”

At the same time, an article in Elec-
trical Review reported that the Ondo-
phone, a portable crystal receiver, was
being sold in France to pick up time sig-
nals now being broadcast from the Eiffel
Tower. It was one of the first commercial
receivers to be offered to the public.?

"Notes appear on page 59.

THE TEENS—KING SPARK RULES AS A.R.R.L. IS BORN

Soon after he
and Clarence Tuska
founded the League,
noted Hartford inven-
tor Hiram Percy
Maxim wrote a
description of his
impressive station,
1ZM, at his home in
Hartford, Connecti-
cut. “Herewith,” the
article in The Electri-
cal Experimenter for
October 1915 began,
“I submit photograph
and description of my
wireless experimen-
tal station.” An up-
date was to grace the
cover of the October
1920 issue of QST.
By this time, HPM’s
station transmitter
was a homebrew
spark gap beauty,
which he named Old
Betsy. Today, Old
Betsy resides in the
Maxim Memorial
Station, W1AW, in
Newington.

IE ELECTRICAL EXPERIMENTER 287

Herewith I submit photograph and de-
scription of my wireless experimental
station.

The receiving station outfit consists of a
large loose coupler by means of which I
can get very accurate tuning, an Audion
detector and variable condenser. The two
sets of phones are usually connected in.
The transmitting set consists of a 1 kw.
specially made transformer, glass plate
condenser, oscillation transformer, and a
Y% horsepower Gen-

Radio Station of Famous Inventor

students have wireless receivers that catch
the news. Technology camp has its own
post-office, Technology, and is located on
Gardner Lake, East Machias, about eight
miles by road from the village. It is a
summer school which transfers the work
of practical surveying and hydraulic meas-
urement from the limited city areas to the
woods and ponds where actual work can
be done on the commercial scale. There
are about 100 students in the camp and a

eral Electric Co.

motor running
a specially built,
quenched - rotary
ark -gap. Two

rials are arranged,
one for sending on
200 meter wave
length for distances
less than 10 miles,
and one for sending
on 425 meter wave
length for distances
in excess of 10 miles.
Five plates of tl\g
condenser are used
for the 200 meter
wave length and 10
plates added to these
five for the 425
meter wave length.
The outdoor equip-
ment consists of a
60 foot mast at
one end and a
50 feet mast at
the other, 100 feet
apart. The spread-
ers are 10 feet long
and have 11 wires
of stranded copper
between them. The
ground  connection
is carefully sol-
dered and connected
to ground at three
places. This station
can “work” points
in Southern New
Jersey, Northern
Massachusetts and
can receive Colon,
Panama and ships
at sea, when two or
three days out of
New York, The
station holds a spe-
cial license for the
purpose of relay
work in the Amer-
ican Radio Relay
League. The call
letters are 1ZM.

HIRAM

PERCY MAXIM.

5

Efficient Wireless Experimental Station and Aerial of Hiram
Percy Maxim.

Hartford, Conn.

COURTESY NATE BRIGHTMAN, K60SC

ARRL cofounder Hiram Percy Maxim wrote this article for a
popular wireless magazine, The Electrical Experimenter,in 1915.
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During the 1920s, as commercial radio was beginning to
hit its stride, hams hit theirs as well, spanning the Pond in
the ARRL-sponsored Transatlantic Tests. In December 1921,
hams in the Northeast US and in Europe launched signals at
each other on a predetermined schedule, and several stations
managed to hear each other’s Morse code transmissions.
Hams had proved that the short waves, long thought useless
for reliable long-distance communication, could carry radio
signals thousands of miles.

Now the bar was set a bit higher—who would make the first

FROM AUGUST 1973 QST

THE "20s—WE SPAN THE ATLANTIC (AND THEN THE PACIFIC AND THEN...)

two-way contact between North America and Europe? QST
Editor K. B. Warner spurred on ARRL members with this chal-
lenge: “And OST hereby offers one genuine Brown Derby to
the first American amateur to establish two-way communica-
tion with Europe. Up and at ’em, lads!”® The Brown Derby
was claimed November 27, 1923 when ARRL Traffic Man-
ager Fred Schnell, IMO, in West Hartford, Connecticut, worked
Leon Deloy, 8AB, in Nice, France, on 100 meters. The QST
editors were so excited that the article describing the
momentous event gave the incorrect date of November 17!

FROM JANUARY 1924 QST

John Reinartz, 1XAM, who made one of the first
two-way transatlantic contacts on November 27,

Less heralded than HPM, the other ARRL cofounder, Clarence Tuska, who 1923 with this transmitter, designed it himself—
was later to be 1WD and 1ZT, was a teenager when he and Maxim launched as well as the equipment used at 1MO and 8AB
the ARRL. Tuska served as the editor of the first issues of QST—before QST for the very first two-way radio contact across
was the official organ of the ARRL. This photo shows him (at the left) with the Atlantic. Reinartz was a prolific QST author
K2WW and W3SW in 1973 with a receiver he had designed 50 years earlier. during the 1920s and ’30s.

The first instance of Amateur Radio public service dates to
at least March 1913,°but it came into its own during the 1930s
as more hams were able to communicate reliably over greater
distances than ever before. Writing in 1936, ARRL Assistant
Secretary Clinton B. DeSoto described what was to become
the birth of the Maxim Memorial Station, W1AW:

Beyond all doubt the greatest emergency public service per-
formance in amateur history was that during the Great Flood of
March, 1936. Throughout eastern United States in mid-March
streams of rising waters, augmented by hard rains, rose almost
overnight to flood tide. Lakes and rivers bulged with the input
from steady downpours, melting snows, thawing river ice-cakes.
As the crisis became apparent amateurs, warned by A.R.R.L.
broadcasts of possible flood danger beginning on March 1st, were
on the job... At the peak of activity, it was estimated that a thou-
sand amateur stations were engaged in the emergency work. There
was perhaps a billion dollars in property damage...

Among the casualties was WIMK, the ARRL station at

THE ’30s—“STATION AND SKILL ALWAYS READY FOR SERVICE...”

FROM DECEMBER 1930 QST
TIME e

Brainard Field, Hartford’s airport, on the banks of the rampaging Before it was swept away in the Great Flood of 1936, W1MK had
Connecticut River. Just weeks before the catastrophe, Hiram Percy served amateurs from Hartford’s Brainard Field for eight years.
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THE 40s—HAM RADIO IN WARTIME

Service took on a whole new meaning in the 1940s. At
the beginning of the decade, with war again raging in
Europe, hams were restricted to making domestic con-
tacts. After the US entered the war in December 1941,
Amateur Radio was virtually shut down for the duration.
The League supplied thousands of copies of The ARRL
Handbook Special Defense Edition to the US Govern-
ment, which put it to good use training thousands of ser-
vice personnel in electronics fundamentals and the
international Morse code.

The War Emergency Radio Service was created in June
1942 to provide communications related to the war effort
in the US. Although not part of the Amateur Radio Service,
WERS actively recruited hams (for obvious reasons). It was
administered by local civil defense organizations. Like all
service-eligible men, hams served overseas as well, of
course, often with great distinction. QST kept its readers
updated with regular reports. The photo shows the WERS
control center in Erie, Pennsylvania, in 1943.

FROM DECEMBER 1943 QST

THE ’50s—TECHNICAL ACHIEVEMENT

As humanity reached toward the stars, hams on Earth were stretching
technological frontiers. The May 1957 issue of QST featured an editorial
by John Huntoon, W1RW, that read, in part:

Amateur radio is proud, and justly so, of its extensive record of technical con-
tributions to the electronic art. However, in recent years we have occasionally
heard the view expressed that, because of the billions of dollars now being poured
into elaborate research programs by the industry, the day of the amateur contrib-
uting anything useful to the advancement of the art is past.

Bosh!?

The editorial went on to discuss the contribution of individual amateurs
to projects associated with the upcoming International Geophysical Year,
sporadic-E propagation studies (known as the ARRL Propagation Research
Project), another propagation study in Belgium and plans for amateurs to
track cosmic ray telemetry from high altitude balloons.

Elsewhere in that issue was an article entitled “Operation Smoke-Puff,”
by O. G. Villard Jr, W6QYT, and R. S. Rich, W60OPX. Mike Villard, who
became a Silent Key only recently, was an experimenter extraordinare whose
pioneering work on single sideband, sporadic E and long delayed echoes
earned him great distinction over the course of several decades.

Single sideband came of age in the 1950s,

and QST's “On the Air with Single Sideband,”
written by By Goodman, W1DX, featured the
latest techniques and equipment designs. This
photo, from the January 1953 installment of
the column, shows QST author Earl Weaver,
W2AZW, with his “well organized” SSB station.

Maxim had died suddenly while on a trip out West. After a
site was found in the Hartford suburb of Newington (miles
from the river), the new state-of-the-art station was dedicated
in 1938 to the memory of the League’s cofounder and long-
time President—the Maxim Memorial Station, W1AW.

F. E. HANDY, W1BDI

ARRL ARCHIVE

With dignitaries on hand in the then-sleepy outpost of Newington,

F. E. Handy, W1BDI, documented the construction of the
League’s new station. The typewritten label in Handy’s
scrapbook describes the subject: “First floor framework
complete. Stone and brick work started. Feb 8.”

the brand new ARRL station was dedicated in September 1938
in memory of Hiram Percy Maxim. Today’s ARRL Headquarters
building was built on the site in 1963.
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THE ’60s—HAMS DESIGN AND BUILD THEIR OWN SATELLITE

Not long after the Soviet Union shocked the
Free World with its launch of the first artificial
Earth satellite in October 1957, a group of San
Francisco Bay-area hams got the idea to build one
of, by and for hams. When Oscar I was launched
December 12, 1961, it was the world’s first non-
governmental satellite—an achievement that
made headlines around the world. In fact, the
Project Oscar Association was made up of a group
of ham volunteers who designed and built Oscar
I in their garages—for a minuscule cash outlay.®

Once it was built, the group had the seemingly
daunting task of convincing a governmental entity
with a rocket to put it into orbit. As it turned out,
that part of it went very smoothly, and it hitched a
ride aboard Discoverer XXXVI. The tiny satellite
achieved orbit and beeped HI in Morse code as it
circled the Earth 312 times before its battery ran
down. The space age had begun for the world’s
hams. The ARRL had provided support to the
Project Oscar Association, and the February 1962
issue of QST trumpeted the success of the project
with a front cover launch photo and an entire spe-
cial section devoted to the Project Oscar Associa-
tion and Oscar I.

FROM FEBRUARY 1962 QST

The caption to this February 1962 QST article read: Ready to go! Oscar
completes its qualification tests with flying colors! At final check-out
are: (left to right): Gail Gangwish; Nick Marshall, W60OLO; Don Stoner,
W6TNS; Chuck Towns, K6LFH; and Fred Hicks, W6EJU.

THE ’70s—HAMS WORLDWIDE SHARE
IN SUCCESS AT WARC 79

The crowning achievement of the decade was
actually reported in detail in the February 1980
issue of QST° The articles conveyed a sense of the
long and hard-fought international effort, spear-
headed by the ARRL and the IARU, with support
from the ARRL Foundation, that resulted in three
new HF bands for the Amateur Radio Service. Prepa-
rations for WARC 79 had begun in earnest back in
1975, and the new 10, 18 and 24 MHz bands pro-
vided tangible evidence that the years of hard work
had paid off handsomely.

The Federal Republic of
Germany issued this
Amateur Radio-themed
stamp in commemoration
of WARC 79.

FROM FEBRUARY 1980 QST
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The IARU Team of observers to WARC 79. Front
row: JATNET, WAGIDN, 9V1RH, HK3DEU, SP5FM,
W1RU; rear: VE3CJ, K1ZZ, G5CO, WOBWJ, ZL2AZ,
W4KFC. Absent from photo: G2BVN, YV5BPG.

THE "80s—COMPUTERS INVADE THE HAM SHACK

The April 1981 issue of QST heralded the onset of digital ham
radio with a short article, “First Packet Repeater Operational in
U.S.”’!% “This repeater,” the authors wrote, “is one of the first steps
in what is proposed to be a nationwide if not international network
of interconnected computer systems.”

The first survey of the packet state of the art came in the October
1981 issue: “The Making of an Amateur Packet Radio Network,” by
digital pioneers David Borden, KEMMO, and Paul Rinaldo, W4RI (now
ARRL Chief Technology Officer). Harking back to the early days of
Amateur Radio, a Stray in the April 1982 issue proclaimed the “First
Transcontinental Packet-Radio QSO.” By this time, a core group of
hams was experimenting with the power of the computer, and apply-
ing that power to all aspects of ham radio. The result: The evolution
of ham radio from discrete components to the success of such Ama-
teur Radio software as PSK31 and WSJT, as well as digital signal
processing and software defined radio technology—and the myriad
ways hams have exploited the power of the Internet.

The Making of an Amateur
Packet-Radio Network

ﬁﬂ@ - U.S. and Canadian Radio Amateurs
- . are experimenting with packet radio.
Plans are underway for an amateur
packet-switched network to be

built over the next few years.

By David W. Borden,* KBMMO,
and Paul L. Rinaldo,** W4R|

Early experiments with packet radio led to the computer-based digital
modes that we take for granted today. This article, from the October 1981
issue of QST, provided the first general introduction to packet radio.
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most lauded—US hams.

THE '90s—THE FCC PUTS TEETH INTO
AMATEUR RADIO ENFORCEMENT

Responding to years of encouragement from the
ARRL and individual hams, the FCC in November
1998 gave Riley Hollingsworth the authority to help
make life uncomfortable for those, licensed or not,
who intentionally disregard the rules and regula-
tions of the Amateur Radio Service. It’s safe to say
the amateur bands have not been the same since,
and Riley has become one of the best known—and

ROBIN HEWITT

L

Riley Hollingsworth serves the amateur community as the
FCC’s Special Counsel for Enforcement. He credits firm ARRL
pressure aimed at the FCC during the summer of 1998 with the
subsequent action that created his position.

FROM AUGUST 2001 QST, COURTESY W5JBP

THE ’00s—AMATEUR RADIO IN THE

The Amateur Radio Education and Technology Program is

ambitious, wide-ranging—and successful. ARRL President Jim
Haynie, W5JBP, shown here with DeGolyer Elementary School

teacher Sanlyn Kent, KD5LXO, and several newcomers to

CLASSROOM

Although Amateur Radio has been in the nation’s class-
rooms for decades, the initiative called “The Big Project”
(more formally known as “The Amateur Radio Education
and Technology Program”) has brought it to a new level.
The brainchild of current ARRL President Jim Haynie,
WSIJBP, the Program has lofty goals—to bring the won-
ders of Amateur Radio to hundreds or even thousands of
classrooms across the country. “It’s time to do some bold
things,” Haynie said in the first mention of the Program in
the July 2000 issue of QST."" Under the Program, the ex-
pertise of local hams and amateur station equipment are
enhancing the education of students in geography, math,
electricity, electronics and physics. The ARRL Founda-
tion and hundreds of individual hams have supported the
Program with monetary contributions, and the Program is
showing every indication of becoming the great success it

in 2000.

Amateur Radio, initiated the program soon after taking office

was envisioned to be.

Join Us for our Centennial!

Elsewhere in this issue is a listing of
long-term ARRL members, including
some who have supported the League—
and the Amateur Radio Service—for more
than 70 years. But whether you’ve been a
member for 70 years or 7 weeks, we hope
you’ll join us 10 years hence as we com-
memorate our centennial year. As it was
in May 1914, the ARRL is today “of, by
and for the amateur”—a group of people
with a sincere interest in communicating
via Amateur Radio, experimenting and
performing public service.

Thanks to John Huntoon, WI1RW;
George Hart, W1NJM; and Perry Williams,
WIUED, for providing information for
this article.
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The Doctor is IN

Richard, K5RN, asks an interesting question: I have

wondered for a long time why Amateur Radio opera-
tors use both upper and lower sidebands. Most commercial
and military communications systems make use of only one
sideband (usually USB). Hams seldom mix upper and lower
SSB on a single band. Could the answer be that it has
something to do with interference (QRM) reduction?

Richard, the answer has much to do with history and it
was a matter of economics. In the early days of SSB, the
most cost effective way of generating and receiving an SSB
signal was to use a 5 MHz (approximate) crystal filtered IF
and a 9 MHz (also approximate) tunable VFO—you could then
cover both the 75 and 20 meter bands relatively cheaply and
easily. Back then, before phase locked oscillators and frequency
synthesis, covering both sidebands meant you’d have to buy
two crystals for carrier injection, a somewhat costly proposi-
tion. Staying with the convention of using USB for the upper
bands and LSB for the lower bands saved SSB pioneers money.
For receiving, the incoming signal (3.8 MHz or 14 MHz)
was heterodyned or mixed with the 9 MHz VFO to produce a
5 MHz IF (using the mixer-produced sum and difference prod-
ucts). For transmitting, a 5 MHz carrier oscillator was summed
with the 9 MHz VFO to produce the 20 meter (14 MHz) sig-
nal. It was differenced with the VFO to produce a 4 MHz
(3.6-3.9 MHz), 80 meter signal. The result, after passage
through a shared (common) crystal filter, was a lower side-
band signal on 80 meters and an upper sideband signal on 20
meters—a convention still used today. In actuality, there’s no
reason not to use USB on 75 meters or LSB on 20 meters, pro-
vided the receiving operator knows you are doing this. In fact,
by mutual consent, two stations might resort to “unconven-
tional” sideband operation to avoid interference in a crowded
band.

Mike Perry, N7MP, writes: I have a Hustler 6 band

vertical mounted on my travel trailer. I would like to
adapt it to the 160 meter band if I could just figure out how.
I may have a solution but need some verification. I think I
can remove the existing 80/75 meter coil, mount a sloping
aluminum plate on top of the tubing at that location, then
remount the 80/75 meter coil on one side of the plate and a
160 meter coil on the other side. Will the new L/C/F and
single-layer coil-winding calculator define the size coil I’d
need for 160 meters?

No, the LCF calculator merely calculates the inductance

of a coil, or the resonant frequency of a coil/capacitor com-
bination. You’ll need to make use of a much more complex
calculation—the size of a loading coil needed to resonate a
shorter antenna. The equation to do that appears on page 6-31
of the 20th edition of The ARRL Antenna Book'—and it is pretty
complicated to deal with. Fortunately, a graph, which makes

'Available from your local dealer or the ARRL Bookstore. Order no.
9043. Telephone toll-free in the US 888-277-5289, or 860-594-0355,
fax 860-594-0303; www.arrl.org/shop/; pubsales@arrl.org.
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the calculation easy, is provided in Figure 55 on that page. Using
a Dimension B of zero and an antenna length of 6% (for an
8 foot whip at 160 meters) gives a coil reactance of about
4000 Q. This translates to an inductance of about 350 uH for a
base loaded coil at 1.8 MHz.

That value agrees well with that presented in Table 1 on
page 16-5 of The ARRL Antenna Book (345 uH). The induc-
tance will increase as the coil is moved higher and it will be
about double that figure for a center-loaded antenna. The spe-
cifics for a coil of that inductance (700 uH) are 190 turns of 22
gauge wire, 3 inches in diameter, 10 inches long. That’s a pretty
large inductor, especially to mount at the antenna center. Con-
sidering the wind loading and motional dynamics of a mobile
installation, you’d probably be better off with a base mounted
coil of 345 uH (135 turns of 18 gauge wire on the same size
form). I would urge you to read chapter 16 of the current (20th
edition) of The ARRL Antenna Book. It pertains particularly to
mobile antennas and loading coil design.

Your particular situation is complicated by the fact that there
are multiple loading coils involved. While there are techniques
to model that situation, the most practical solution may be to
measure the antenna with an antenna analyzer and calculate
the inductance required to resonate the antenna. Or, you could
just add more inductance until the antenna resonates on 160
meters, while carefully observing the antenna analyzer. Remem-
ber though, that the coil Q will probably be pretty high (the
reactance will be necessarily high in order to resonate a short
whip on 160 meters) and this will result in a very narrow band-
width (about 6 kHz with a coil Q of 300). Don’t expect to cover
all of 160 meters with low SWR with that combination! Oper-
ating 160 meters efficiently from a mobile station represents a
challenge that few hams have tackled. Good luck!

From Ed, NSQVQ, comes this: I have a satellite XM
portable radio receiver that I am trying to adapt for use
in my airplane. The only inconvenience is that it needs the
audio output amplified with a volume control. When used in
an auto or a similar installation, it uses a cassette adapter
that plugs into an existing stereo system for amplification
and control of volume. I am currently using a portable
cassette (9 V dc battery power) player for this purpose and
then connecting its output into the audio panel of my plane.
Do you have any ideas for a homebrew adapter using an
IC and voltage regulator I can build and power with the
existing 12 V dc cigarette lighter source, thereby eliminat-
ing the cumbersome cassette player?

You might consider the amplified speakers that come with
computers. These are popular with homebrewers of QRP
gear; they are effective as an inexpensive solution to the audio
question. They are frequently powered at the 12 V dc level or
have a built-in diode rectifier to convert ac from a “wall-wart”
supply. As such, they’d be easy to power from a dc source. You
might also consider an amplified extension speaker available
from RadioShack (www.radioshack.com; catalog no. 21-541).
Pages 22.24-22.25 of The ARRL Handbook have a head-



Figure 1—A simple audio mixer/amplifier using the LM386.
It appears in the current edition of The ARRL Handbook,
page 22.44.

phone mixer using an LM386—its approximately 400 mW
output is probably similar to that of your cassette player and
you’d be able to mix the input with other feeds to your head-
set. That completed mixer is shown in Figure 1. If you need
more output, use an LM380 IC. The LM386-4 has a maximum
voltage rating of 18 V dc and the LM380 has a maximum volt-
age rating of 22 V dc, so there’s no need for a voltage regulator
with either device. The data sheet for the LM386 device can be
found at: www.national.com/ds/LM/LM386.pdf. The data
sheet for the LM380 can be likewise found at www.national.
com/ds/LM/LM380.pdf.

Robert, WA2AXZ, asks: The manual for my Jeep

Wrangler Sahara warns against the installation of trans-
mitfing equipment. I know that all new cars today are
almost 100% computer controlled and operated, from the
engine spark to the dash gauges. I want to install a HF and
2 meter mobile in the beast but I fear the worst, a fried Jeep
control computer! How can I install a rig and antenna safely
(as I have done for over 30 years in other vehicles) without
needing to key the mic for help when the car dies?

I’m afraid there’s no easy answer here, but there are solu-

tions. I would try a moderate power level HF transceiver
first and increase the power output incrementally and see if
that has any effect on the control computer. If you increment
the power in small steps from a low level and carefully observe
the effects at each level, I don’t believe you’ll have to worry
about permanently damaging the digital control equipment
within the vehicle. As always, use the minimum power neces-
sary to get the job done.

There may be a manufacturer’s service note that the dealer
is aware of (or not—you may have to do some research) that
addresses that issue. Rely on the manufacturer for assistance.
If the vehicle is sold for any law enforcement application, it
will certainly be modifiable to accept VHF/UHF radio equip-
ment and you should be able to get that data. Ferrite toroid
and/or bead filters placed on input and output control lines of
the computer could also be an answer. Look at the ARRL Web
page dedicated to RFI suppression; it speaks to automotive RFI
issues: www.arrl.og/tis/info/rfigen.html.

Make sure your mobile installation is based on sound engi-
neering principles. Keep the input dc power leads large enough
to handle the current (you may have to go to shielded dc input
lines—easily done when RG-8/U type coax is used for the dc)
and make sure that the SWR is low, keeping the feed line as
short as possible. Also, keep the RF where it belongs—within
the coax and not on the shield braid. A choke balun at the an-
tenna may help ensure that. Another tip: Keep the antenna as

far as possible from the engine compartment. For help with
automotive RFI problems see The ARRL RFI Book.>? Good
luck—mobile operation is usually possible from any vehicle
with the proper precautions.

QHere’s a question from Peter, WI1EHY: It appears that
at least some of us are going to have to contend with
BPL. To the best of your knowledge, will a digital radio
system (like the AOR ARDY9800) eliminate the problem of
noise?

Digital radio can certainly enhance the system signal to

noise (S/N) ratio by suppressing the noise at moderate
S/N ratios (see Product Review, Feb 2004 QST, pp 80-81) but
it can’t recover a signal from below the noise floor. Unfortu-
nately, BPL can raise the local noise floor dramatically (by
tens of dBs) and effectively “bury” weak signals that are be-
low that noise. There aren’t too many communications sys-
tems that can recover signals from below the noise floor. Those
that do rely on sophisticated signal summing algorithms and
they use very narrow bandwidths with phase lock techniques.
These systems are used principally for deep space communi-
cations. For more specific information on how BPL works and
its effects, please see the ARRL Web pages on the topic at:
www.arrl.org/tis/info/HTML/plc/.

Dale, N8MI, writes: I built an older transmitter from

the 1955 edition of The ARRL Handbook, page 158. The
B+ voltage is 365 V dc. My problem is that I can’t get the
final (a 6L6) to draw more than 35 mA of plate current at
resonance. This is into a 50 Q resistive load. I noticed that
the screen voltage was low, so I paralleled a 10 kQ resistor
with the 18 kQ screen resistor. This brought the plate
current up to 45 mA, but according to the article, the 616
should load to at least 75 mA. The power supply is capable
of delivering 90 mA because it will draw that out of reso-
nance. Does the Q of the PA tank circuit affect the plate
current?

No, the Q of the PA tank circuit does not affect the plate

current, as long as the ratio of the unloaded to loaded Q is
enough to effect the desired impedance transformation. However,
I would carefully check the final plate coil and the output cou-
pling coil (L1 and L2 in the original circuit). You may not be
getting enough coupling between the coils, even though the num-
ber of turns is the same. You probably need to increase the num-
ber of turns on L2 until the final amplifier draws the desired plate
current (75-100 mA) at resonance.

Also, I would advise that you bring the screen resistor up in
value a bit. With the original screen resistor bypassed with
10 kQ, you now have about 6.4 kQ in the screen supply and
you may be coming close to exceeding the maximum screen
dissipation rating of the 6L6 (3.5 W). The maximum rated
screen voltage for a 6.6 is 300 V—measure it and the screen
current to be sure. Adding turns to the output coupling coil
(L2) will probably affect the point of resonance of the final
plate tuning capacitor, as well as increasing the coupling. A
swinging output coupling link or a capacitor in series with L.2
would afford an easy way to get variable output coupling with-
out messing with turns (that’s how they did it in the “old” days).
Have fun with that vintage transmitter!

2Available from your local dealer or the ARRL Bookstore. Order no.
6834. 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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SHORT TAKES

Byonics TinyTrak3 GPS Position Encoder

Reviewed by Stan Horzepa, WAILOU
QST Contributing Editor

1 Glen Ave, Wolcott, CT 06716-1442
wallou@arrl.net

TinyTrak3 (TT3) packs many features in a tiny footprint
(2'/4x13/sx*/4 inches). Developed by Byon Garrabrant, N6BG,
the TT3 allows you to interconnect a global positioning sys-
tem receiver to a transceiver for transmitting your position as
calculated by the GPS. TT3 massages the position data re-
ceived from the GPS and puts it into a packet format. When
transmitted and received, the data can be properly decoded to
indicate your position, for instance on a map displayed by a
computer running APRS (Automatic Position Reporting Sys-
tem) software in another ham shack.

The TT3, GPS and radio equipment combination makes up
a “system” commonly referred to as a “tracker” in APRS par-
lance. Trackers are typically installed in vehicles that are criti-
cal in various operations like emergency and public service
scenarios so that the current po-
sition of the vehicle is available
to those in the operation who
need to know.

The advantage of TT3 is that
it eliminates a TNC (terminal
node controller) that normally
performs the massaging and
packet building function. Unlike
a TNC, TT3 does not decode
received packets; it only trans-
mits packets.

Building and Installation

I built the kit and it was a
simple and quick task. With the
assistance of the kit’s excellent
set of instructions, anyone who
knows the business end of sol-
dering iron should be able to build the kit in an hour or less.
The builder needs to make only two decisions during kit con-
struction: (1) whether to trim the PC board so that its connec-
tors have a lower profile when installed in the optional case
and (2) whether to install resistor R8, which is not needed if
TT3 will be used with a transceiver that does not key its trans-
mitter via current through the microphone line. By the way, if
you decide to trim the PC board for a lower profile, you should
trim before you begin populating the board with components.

After you build the board, you connect it to the serial port
of your computer and configure it using TinyTrak3Config.exe,
a Windows application you download from the manufacturer’s
Web site (www.byonics.com) in a ZIPed file that also contains a
.pdf version of TT3’s documentation. A Mac OS TT3 configura-
tion application is downloadable from mdco.net/irving/tinytrak.
html.

Configuring TT3 is straightforward if you are familiar with
configuring an APRS station. If in doubt, just configure your
call sign and use the default settings of the other parameters.

By the way, you can configure TT3 with two different configu-
rations (“Primary” and “Secondary”) and (1) select the desired
configuration with switch SW1 or (2) configure TT3 to alter-
nate call sign and digi path from one transmission to the next
(by enabling the Alternate Digi Paths parameter).

Time Slotting, Power Switch and SmartBeaconing are three
features of the TT3 that merit full descriptions.

Time Slotting allows you to preset the transmission times of
multiple trackers. Each tracker can be configured to transmit at
a different specified time to avoid two trackers transmitting at
the same time, which results in the receiving station being un-
able to receive one or both of the tracker’s transmissions.

When enabled, the Power Switch feature turns on the GPS
and transceiver at a user-specified time, sends a position packet,
then turns off the GPS and transceiver. This option can be con-
figured to wait until a second transmission is completed be-
fore powering off the equipment in case the first transmission
does not contain a valid position packet due to the GPS not
being locked on to the GPS satellites. The Power Switch fea-
ture requires the addition of a
relay to toggle power on and off
when commanded by TT3. The
relay must be able to handle the
power requirements of the trans-
ceiver and GPS.

SmartBeaconing is my fav-
orite feature and as far as I'm
concerned, worth the price of
admission. When enabled,
SmartBeaconing varies the rate
of transmission depending on
changes in the speed and head-
ing of the tracker. For example,
as the tracker increases speed,
the TT3 increases the transmit
rate. Without this option, the
transmission rate would remain
the same as the tracker goes
faster, resulting in widening gaps and less accurate position
information on the maps of APRS stations receiving the tracks
of the tracker. For additional position accuracy, SmartBeaconing
also uses CornerPegging, which forces a new position packet
transmission each time the tracker turns a corner.

TT3 uses a female DB-9 for the connections to the trans-
ceiver (audio in and out, ground and PTT, if needed) and a
male DB-9 connector for the connections to the GPS (data
from the GPS and ground). You also use the male DB-9 to
connect TT3 to your computer during configuration.

For this review, my APRS station at home monitored the TT3
using street-level maps. It was refreshing to see my tracker turn
each corner on the map instead of occasionally cutting across
the virtual lawns, which typically occurs with my normal APRS
mobile station that is without the CornerPegging feature.

Manufacturer: Byonics, 8378 Granite Mountain Ln, Las
Vegas, NV 89129; www.byonics.com. 773 kit $30; TT3 kit
and case $36; TT3 board built and tested $54; TT3 built and
tested with case $60.

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

62 May 2004 Q57



By J. D. Harper K6KSR

Use the Right Phonetics

How to cut confusion, add clarity and ensure accuracy.

JOHN. HOW COPY, OLD MAN?
OKAY JAN, BUT MISSED YOUR CALL SIGN. PLEASE
REPEAT.

ROGER. THAT’S KING-SIX-KILIMANJARO-SALEM-
ROCHESTER. YOU ROGER THAT?

OKAY—I GOT YOU IN SALEM, NEAR ROCHESTER.
GIMMIE THAT CALL ONCE MORE.

AWRIGHT, OLD MAN, IT’S KILO-SIX-KILO-SIERRA-
ROMEO.

GOT IT THAT TIME—K-6-K-S-R. YOU’RE FIVE-BY-NINE
HERE. YOUR NAME JOHN OR JAN?...

The irony here? The guy was 5-by-9, on a clear frequency,
and still couldn’t be understood!

Did she say Tracy or Stacey? Was he located in Kokomo or
Pocono? Is she raising her power or her tower? Ever been
confused by similar sounding words like these? Of course you
have! The good news: The confusion can be eliminated and
clarity enhanced through the use of phonetic spelling—but only
if both parties use the same phonetic alphabet.

Can we Talk?

Of course. Whether we use FM, sideband or AM, we do it
all the time—some of us do it incessantly, without even
thinking. But can we be assured that we’re understood? Well,
that’s another matter entirely—and it’s the main reason we
should get in the habit of using a generally accepted phonetic
alphabet whenever we’re using our voice to communicate.

What’s a phonetic alphabet, anyway? It’s a system of using
word-sounds to define each letter, instead of just saying the
letter itself. While the science of phonetics is fraught with
complexities far beyond the scope of this article, here’s the
crux of it: When voice communications are hampered by poor
band conditions, interference from other stations, weak signals
or bad audio, sounding out the word that’s been assigned to
each letter can enhance clarity and accuracy for the receiving
station.

THIS IS KICKER-SIX-KENYA-SISTER-ROBERT. NAME 1S

Table 1

ITU Standard Phonetic Alphabet

A—ALFA (AL-fah) J—JULIET
B—BRAVO (BRAH-voh) K—KILO
C—CHARLIE (CHAR-lee) L—LIMA
D—DELTA (DELL-tah) M—MIKE
E—ECHO (ECK-oh) N—NOVEMBER
F—FOXTROT (FOKS-trot) O—OSCAR
G—GOLF (GOLF) P—PAPA
H—HOTEL (hoh-TELL) Q—QUEBEC
I—INDIA (IN-dee-ah) R—ROMEO

(
(
(
(
(
(
(P
(
(

Take a look at some of the letters and numbers that have
similar sounds: BCDEGPTV...AKJ...MN...QU...F S...FIVE.
NINE. Then there are the words like REPEATER and METER;
MIC and SPIKE, and any number of other combinations of
“like-sounding” words. It’s easy to see how just saying the
word could lead to misunderstanding.

Now stir into this complication adverse band conditions,
and you have all the makings for a boatload of problems. Or,
as chain-gang warden Strother Martin tells prisoner Paul
Newman in the film “Cool Hand Luke”: What we’ve got
here...is failure to communicate.

Everybody Wants to Get into the Act...

There’s a wide variety of phonetic alphabets, used by various
nations, governments, bureaus and departments. And since
there are no domestic laws governing the use of specific
phonetics in radio communications, you’re free to toss about
any ridiculous word combos you’d like. Your communication
may fail...but at least you won’t get arrested for it.!

We’re going to concern ourselves with the most recognized
and widely used phonetic alphabet—that adopted by NATO
and the International Telecommunication Union (ITU) back
in 1956. It’s been accepted as the world standard by the Federal
Aviation Administration, the International Civil Aviation
Organization, the US military—and the ARRL (see Table 1).

Why Everybody Should Be on the Same Page...

Why all the fuss about using standardized words, anyway?
Isn’t the word [taly or Image as good as India? Phonetics
experts say that, even though those three words have the short
“I” sound, research shows that the ITU alphabet is better
understood by a wider variety of operators, foreign and
domestic. Some would argue that parts of the standard phonetic
alphabet, such as Romeo, Sierra, Yankee and Juliet, don’t have

'Here’s what Part 97 [97.119(b)(2)] has to say about the phonetic
alphabet: “Use of a standard phonetic alphabet as an aid for correct
station identification is encouraged;”

JEW-lee-ETT) S—SIERRA (see-AlR-rah)
KEY-loh) T—TANGO (TANG-GO)
LEE-mah) U—UNIFORM (YOU-nee-form)
MIKE) V—VICTOR (VIK-tah)
no-VEM-ber) W—WHISKEY  (WISS-key)
0OSS-cah) X—XRAY (ECKS-ray)

ah-PAH) Y—YANKEE (YANG-key)
keh-BECK) Z—ZULU (ZOO-loo)
ROW-me-oh)
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the punch to come across effectively, especially to those who
speak languages other than English. Is there a better choice?
Some believe Radio, Sugar, Yokohama, Japan, Zanzibar and
America—part of what can be called the DXers’ phonetic
alphabet—are stronger than Romeo, Sierra, Yankee, Juliet,
Zebra and Alfa. You’ll get an argument no matter which side
you choose. The only sure thing is that both ends of the QSO
must use the same phonetic alphabet.

Imagine being neck deep in net operations and emergency
communications during a catastrophe, and amid all the clamor
and agony of that earthquake, tornado or hurricane you’re
trying to understand one op who insists on using his own brand
of phonetics, and another who uses the ITU standard half the
time and whatever pops into my head the other half. Clever
and humorous word substitutions may have their place, but
it’s clear that they can lead to miscommunication, particularly
in net or emergency situations.

Using Your Voice to Enhance Communication

A few tips are in order. Try to speak slowly and distinctly
as you say the appropriate words. Check your transmitter’s
mic gain for any overmodulation. Experienced ops will tell
you that pronunciation should carry a slight emphasis on a
syllable but should be accent-free. A few examples of good
pronunciation: KEY-loh see-AIR-rah ROW-me-oh. Table 1
includes a pronunciation guide.

STRAYS

LIFE MEMBERS ELECTED MARCH 13, 2004

¢ KarynW. Allan, KA@K; David W. Anderson, K4SV; Michael
J. Arquilla, N8SD; Leif Asbrink, SM5BSZ; William L. Ashby,
N6FFC; Robert L. Atkinson, K5UJ; Gary E. Balltrip,
WA4FLH; James F. Berg, Jr, WOOSQ; Jeffrey W. Biggerstaff,
KG4UOG; Ruth A. Bigio, KB4LIF; Dennis R. Boone,
KB8ZQZ; Ronald L. Brooks, KC8QYF; Laird M. Brown,
K3LMB; Philip L. Brown, WE7A; David R. Broyles, KH7SO;
Michael L. Coomer, KA9LHE; Mark L. Du Moulin, WB2ERS;
John G. Ellis, N§VIJP; Robie L. Elms, AJ4F; Enrique J.
Fernandez, KF4GBT; Toribio B. Flores, Jr, AA9ZI; Alfred A.
Fronefield, KC5VCF; Karen L. Gerharter-Goodman,
KG6USN; Michael J. Graham, N2ZU; Christiana K. Green-
Toups, KB5PWJ; Terry G. Harris, KC5TFQ; Andrew W.
Hohenner, KG6JFW; Richard W. Holst, K2RWH; Walter L.
Jackson, AA3SG; David L. Jones, K4DLJ; Donald J. Kash,
KZ9S; William J. Kenagy, KG6RLO; Mike D. Kowalsky,
ACR8Y; Ray A. Krohn, KD3RN; Charles W. Lassiter, AC5UZ;
Mike A. Lomangino, KB2UUH; Hugh C. Maddocks, K3SS;
Terry J. Maton, G4GHU; Anthony C. May, KG6SXY; David
K. McCarty, K5GN; Ronald McCombs, WA7ONE; Morris E.
McMillian, W8XF; L. Gary McQueeney, WG5M; Roger K.
Merideth, KE6GVO; Scott A. Miller, NQ2F; James M. Nelson,
KE4GWW; Daryl L. Noel, W4EC; Thomas Ostertag,
DGS8SAM; Keith W. Pageau, Jr, NSPDH; Harold W. Patchin,
KB@BUQ; William P. Pavela, KG4VDS; Fred A. Podbielak,
KC2EIM; Steven D. Portnoff, KD7LVX; Dale R. Reed,
KB7VEJ; Rod E. Ruffin, N7ROD; Daniel T. Ruth, W3ZF;
Jeffrey J. Ruth, N3THP; Max F. Sabo, K2ZMAX; Loris J.
Simcik, KB1HTB; Eugene Skopal, AE2F; Alan S. Smith, Jr,
KF4ZUX; D. I. Sparvell, AD6TP; Carl R. Stevenson, WK3C;
Marvin W. Taylor, AEQEG; Reginald Thatcher, W6ZXI; Todd
N. Tolhurst, WA1M; Stephen R. Veader, N4ADXS; Howard A.
Waxman, KO4GS; Burton S. Wolfe, W4SNT.
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The Dreaded “Phonetic Overkill”

Knowing when not to use phonetics is nearly as important
as knowing when to apply them. You’ve likely heard the
monotonous tones of the operator who feels the need to spell
each and every word phonetically... NAME IS BILL—BRAVO
INDIA LIMA LIMA... LOCATED OVER HERE IN DALLAS, THAT’'S
DELTA ALFA...

If you’re given a 59 signal report by the receiving station,
forget the phonetics—unless you’re forwarding some unusual
or potentially ambiguous words, or the receiving station asks
for fills.

The whole idea of phonetics is to help us become better
communicators, cut confusion and enhance understanding—
whether we’re operating a contest, chasing DX, running a net
or handling emergency traffic. When you need to use a phonetic
alphabet, memorize and use the ITU phonetic alphabet in
Table 1. Oscar Kilo? OK!

First licensed in 1955 as Novice station KN6KSR, John Harper
cut his ham teeth on homebrew rigs and military conversion
sets. A dedicated boatanchor fan and QRP enthusiast, he still
builds much of his own gear. John is a former commercial
photographer and copywriter whose articles and photos con-
tinue to appear in a wide variety of national periodicals and
trade books. You can contact the author at 8260 Christie Dr,
Frisco, TX 75034, k6ksr @earthlink.net.

BEN KITTRIDGE, WA1PBR

Thrifty EME antenna: Paul Kelley, N1BUG, of Milo, Maine, took
a used Cushcraft Boomer and added several elements and 9 feet
to its length, winding up with a 38 foot boom with 20 elements.
Azimuth is via the Armstrong method, and elevation control is via
two pieces of hinged 2x6s. As the back of the antenna is heavier
than the front, the front is raised and lowered by either releasing
or pulling on the blue rope attached to the front. Paul has even
calibrated the rope length in degrees elevation. The receive
preamp and the TX/RX relay are protected by an upside down
plastic trash basket.

G. NORTON BULLINGER, AF9Z

COMMUNITY

;RESOURCE ceNTER k

i
i
|

f

R — - g e a2

|
1

Nice URL, folks: G. Norton Bullinger, AF9Z, of Warrenville,
lllinois, came across a sign recently that caught his attention.
The “call sign prefix,” K3, is short for Kankakee, the sign’s QTH.



HANDS-ON RADIO

Experiment #16: Switchmode Regulators—Part 2

Last month, we looked at the switchmode power converter.
We constructed a buck regulator that outputs a voltage lower
than its input. This month, the inductor in that circuit is used
to create a higher output voltage. Let’s examine the boost
regulator.

Terms to Learn

® Continuous and Discontinuous Mode—In continuous mode,
current flows in the inductor at all times. In discontinuous
mode, inductor current only flows for part of the time.

® Converter—A circuit that transfers energy while converting
it from one form to another, such as from a low voltage
source to a high voltage load.

® Saturated—The state of an inductor core that cannot store
any additional magnetic energy.

Background

Strictly speaking, our circuits are converters and not really
regulators; they transfer energy from the power supply to a load
and in the process change the voltage. Unlike our two circuits,
regulators control the output so that it matches a desired set
point. However, our buck and boost circuits are typical of the
fundamental circuitry used in a true switchmode regulator.

The ability of the boost regulator to increase the output volt-
age over that at the input is very handy. Boost regulators are
used in many types of battery-powered equipment, allowing one
or two 1.5 V cells to power equipment that requires 5 V or more.

Figure 1 shows the boost regulator schematic. Like the buck
regulator, the inductor carries all of the load current, but in-
stead of being “downstream” from the switch transistor, it’s
now ‘“upstream,” with the switch connected between the in-
ductor and ground. The commutating diode is now connected
from the output of the inductor to the load capacitor.
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At first, this looks funny—how can this possibly work?
When the switch is ON, it’s shorting the inductor to ground!
The diode doesn’t really look like it’s doing anything at all,
just passing current along to the output.

Let’s start with the switch and the inductor. If the switch
was never turned on at all, dc current would flow from the
input source, through the inductor and diode, and on to the
output capacitor. Output voltage would be less than the input
voltage by the amount of forward voltage drop across the
diode—about 0.7 V.

What does turning the switch ON and routing that current to
ground accomplish? As with the buck configuration, the pur-
pose of the switch is to “charge” the inductor with energy stored
in a magnetic field by applying voltage to the inductor. When
the switch is turned OFF, the inductor current is interrupted,
causing the voltage across the inductor to rapidly change from
positive to negative in the amount of Lx(Ai /At). Since the input
capacitor holds the inductor’s input voltage constant during this
period, the inductor’s output voltage at the FET drain is forced
to become greater than that of its input. This higher inductor
output voltage forward biases D1 and allows the stored energy
to be transferred to the output capacitor as current.

Inductor current gradually decreases until the inductor out-
put voltage is insufficient to keep D1 forward biased. D1 then
stops conducting with the output capacitor now charged to a
higher voltage than at the power supply input. This is like pull-
ing back a slingshot in order to release it and throw a weight
to a higher level.

Figure 2 shows how inductor voltage changes when the switch
is turned ON and OFF. Initially, the inductor voltage is at the
full input voltage with the switch holding its output at ground
potential. (The voltage “droop” observed is due to the relatively
small input capacitor being discharged.) When the switch turns
OFF, inductor voltage immediately reverses. With its input volt-
age constant, the output voltage rises to a higher voltage than
the input. (Remember that it is the voltage across the inductor
that becomes negative, not voltage with respect to ground.) The
inductor output voltage gradually decays as the stored energy is

CHOKE

— Vour
DIODE

FET

IRF51O

10Q
100 pF
100 uF T
GND
Switch Dnve All Grounds

Figure 1—The basic boost regulator circuit using an FET as a
switch.

Figure 2—The recommended layout for the boost regulator
of Figure 1. It is constructed on a common prototyping board.

H. Ward Silver, NOAX 4 22916 107th Ave SW, Vashon, WA 98070 0 nOax@arrl.org
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transferred through D1 to the output capacitor. This relation-
ship is shown in a simplified way in Figure 1.

If all components were lossless and the switch frequency is
held constant, the output voltage would be:

Vour = Vin / (1 = Duty Cycle) [Eq 1]

This is because the inductor voltage is added to the input
voltage only during the period during which it is discharging—
a time directly proportional to charging time. The commutating
diode, D1, contributes more loss in this circuit because it is in
series with the supply current at all times, not just during one-
half of the inductor charge/discharge cycle. The diode’s forward
voltage drop is subtracted from the available output voltage.

Understanding how the inductor energy is stored and re-
leased is key to the operation of switchmode regulators. Just
as important is the realization that the input and output ca-
pacitors temporarily hold voltage constant while the voltage
across the inductor can change quickly. This constant voltage
enables the changing inductor voltage to be either added to
the input voltage (as in the boost configuration) or subtracted
from the input voltage (as in the buck configuration).

Another important distinction between different types of
switchmode designs is whether inductor current flows all the
time or just some of the time. The former is called continuous
mode. If current flows only part of the time, as in our buck
and boost regulators, that is a discontinuous mode design. In-
ductors in a continuous mode circuit must be selected so that
the energy in the core that is always present does not cause the
core to saturate, like a bucket being overfilled with water.

Building a Boost Regulator

Since the switch drain is connected to the inductor and the
source to ground, instead of in series with the inductor, the
gate drive voltage can be reduced to 4 V. In addition, to more
clearly observe the boost function, the output load resistor is
increased to 1 kQ.
® Build the circuit shown in Figure 1, and lay it out according

to the general guidelines of Figure 3. As with the buck con-

verter, keep leads short and direct, and use a common ground
for the signal and oscilloscope leads.

® Set the function generator to supply 10 kHz pulses, with a
duty cycle of approximately 10%, a minimum voltage of

0 V and a maximum of 4 V. Apply 3 V dc to the input (two

D cells in series will work). If your function generator can’t

add a dc offset, see experiment #14 for a method of gener-

ating the proper waveform. If limited to a 50% duty cycle,
increase the frequency to approximately 50 kHz.

® The output voltage measured on a voltmeter should be some-
what above 4 V dc, depending on the type of inductors and
capacitors you use. My circuit’s output was 4.7 V dc.

® If your oscilloscope has the ability to add two channels of
input together on the screen, this would be an excellent time
to learn how to use that facility. Typically, channel 1 is con-
nected to the inductor input, channel 2 to the inductor out-
put, and the two channels are added together, with channel

2 set to invert the input signal. Both channels must be set

to the same vertical input sensitivity (volts/division) in or-

der to perform the operation correctly. The result should

look something like Figure 2 and is a display of channel 1

plus an inverted channel 2.
® Vary the switch drive duty cycle and see how the output

compares to Equation 1. In my case, increasing the duty

cycle to 50% resulted in an output voltage of 8.3 V dc.

® Set the duty cycle to obtain an output of 6 V dc. Experiment
with different values of load resistance to see how that
affects output voltage. Caution—removing the load
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Switeh is on and
inductor voltage T
is positive —»

* Switch turns off — ‘

Inductor discharges
through D1

Pox 2V 4Pe= 2V ¢ 20msi

Figure 3—An oscilloscope photo of the inductor voltage. The
droop on the top portion of the waveform is the input filter
capacitor being partially discharged. Note how quickly the
voltage reverses when the switch is turned OFF.

completely will result in a fairly large output voltage (pos-
sibly as high as 70 to 80 V dc) as the inductor discharges
into the open circuit, pumping the capacitor full of charge.
This can easily exceed the capacitor’s working voltage
rating and cause it to fail.

® As you change the load, readjust either duty cycle or fre-
quency to return the output voltage to 6 V dc. This is just
what a regulator circuit would do to control the output of a
switching supply!

Suggested Reading

No additional reading material is suggested beyond that
recommended last month.

Shopping List
There are no new parts from last month, but here is the list

for those of you just starting:

® 100 uH choke capable of handling 1 A (RadioShack 273-
102 or equivalent)

® [RF510 transistor (RadioShack 276-2072)

® |1N58109 fast-recovery rectifier (available from Jameco, Digi-
Key and other vendors)

® Two 100 pF, 25 V dc tantalum capacitors

® 10 Q and 100 Q, '/4+ W resistors

Next Month

Back into the realm of op-amps we will go for a quick spin
cycle through the world of the oscillator. We’ll investigate the
phase shift oscillator—a simple source for sine waves in the
audio region.

Hands-On Radio Web site: www.arrl.org/tis/info/html/hands-
on-radio/.

STRAYS

I would like to get in touch with...

¢ others who have had an cardioverter defibrillator (ICD) implant.
—Peter A. Brandenberg, K2MMT, 71 Burr Farms Rd, Mount Kisco,
NY 10549; peter @brandenberg.tv



By Gary Sargent, KEBWO

A Data to PC Interface
(or... New Life for an Old Mouse)

Ensure clean signals for both your rig and your PC—build a useful data

coupler out of a salvaged old mouse.

Greenville, South Carolina where she was attending a

business conference. I decided this was a good chance to
test out my new Yaesu FT-817 low power rig. I packed it up
with a tuner, some wire for an antenna, and my trusty laptop
PC. I had just built a simple direct interface to couple the rig to
the PC and my plan was to string some simple wire antennas in
the hotel room to try out some digital modes on 20 meters.

The Problem

On a bright morning I strung up an antenna in the hotel room
and settled back to tune to 14.070 MHz for some PSK31 sig-
nals. But PSK is not what I heard. What I heard was &%#@!&!
noise and, wouldn’t you know, it seemed to peak right in the
digital portion of 20 meters!

It turned out that the noise was present for two reasons: 1)
My interface to the computer was not isolated (the FT-817 and
PC share a common ground) and 2) The antenna was just a few
feet from the PC. No amount of fiddling with the antenna, the
tuner or the distance between the antenna and PC solved the
problem. I closed up shop for the weekend and went for a nice
long walk in a nearby state park to contemplate the problem.

The Solution

I decided that I needed to come up with an electrically iso-
lated interface to connect my FT-817 data port to the PC. Elimi-
nate the common ground—that would greatly reduce noise
from the PC getting into the FT-817. My existing “noisy” FT-
817 interface included full CAT (computer aided transceiver)
capability and it was quite effective when I operated with a
normal coax-fed antenna located some distance from the
operating position.

What I needed was an isolated interface to couple both the
audio in and out and the push-to-talk (PTT) circuitry to my
PC.! The FT-817 data port uses a 6 pin mini-DIN connector
and I had read that a mouse connector would work just fine. I
happened to have a bunch of old computer mice lying around
and thought: Why not use the whole mouse—cable, connector
and all—for the interface? The result is the computer mouse-
based interface project described here.

Building It
The first task was to round up a suitable isolated interface

'Getting rid of any RF on the audio and control lines would help, as
well. Ferrite beads and toroids are ideal for this purpose and could
be built into the same interface enclosure. See The ARRL Hand-
book, 2004 Ed., pp 28-11 to 28-14.—Ed.

It was going to be a fun weekend. My wife and I were in

circuit. This basic circuit will work with many modern
transceivers—replace the 6 pin mini-DIN connector with a suit-
able connector to fit your radio. T1 and T2 are 1:1 600 Q audio
coupling transformers that provide isolation for the audio input
and output signals, and Ul (an optocoupler) isolates the PTT
control line generated from the computer serial port DTR line.

I checked out a couple of “mice” I had on hand and se-
lected an old Compaq model. Looking at Figure 2, you’ll note
that there are a fair number of mouse components that will
need to be removed to provide room for the interface circuitry.
The components include some interesting optical shaft encod-
ers and circuitry that would be fun to use on another project.

Pin 2 (Data Out)

T
toPC 600:600 Q
Line In

Pin 6 (Data In)

T2
toPC 600:600 Q
Line Out

U1
R1 Optocoupler (4N26, TIL111)

Pin 4 .
1000Q T T ——— Pin 4
(DTR) 1] I PTT)

| 1
_ D1 | | Pin 5
Pin 4
(GND) 1N914% 2I*\}?@ 14 (GND)
l RS

—————— P4

P3 DB9F
Yaesu FT817
e o—o" o— Data Port
o Mouse Switches Connector
Serial Port

Figure 1—The schematic of the data/PC interface. It uses both
an optocoupler and audio coupling transformers for isolation.
Part numbers are RadioShack.

D1—Diode, 1N914, 1N916 or 1N4148 (276-1122).

R1—1000 Q, /s W resistor (271-1118).

T1,T2—1:1 600 Q audio coupling transformer (273-1374).

U1—Optocoupler, 4N26, TIL111 or MOC3010 (276-134).

Miscellaneous

P1, P2—3.5 mm stereo plug (274-284).

P3—9 pin female D-sub connector (276-1538).

P4—Existing mouse 6 pin mini-DIN connector.

PCB—General purpose IC PCB (276-148).

Mouse—Salvaged computer mouse with 6 pin mini-DIN
connector.
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Figure 2—The mouse uncovered. Most of these components
will be removed.

For this project, though, all I wanted to retain was the ability
to use the two mouse buttons as manual activation for the
FT-817’s PTT line.

The first step was to verify that the mouse’s mini-6 pin DIN
connector would, in fact, “work.” Interestingly, all of the data
port signals are available, save for the squelch signal (data port
pin 1). Also, even though a mouse cable has six wires, the sixth
wire connects to the connector’s shell.

Next, I took the diagonal cutters to the board and quickly
removed all of the components except for the two switches. |
also used a knife on the circuit side of the board to isolate the
switch traces from the rest of the old PC board traces. While I
was there, I used my multimeter to identify the switch’s nor-
mally open contacts (it also included normally closed contacts).
I wired the two switches in series and attached two wires to
connect them to the new small circuit board. Figure 3 shows the
cleaned up mouse circuit board. Notice that the two mouse
switches are the only components that remain.

Finally, I drilled three small (*/is inch) holes through the
mouse base plastic enclosure to allow small cables to pass out
to the PC’s AUDIO IN, AUDIO OUT and SERIAL ports. Be care-
ful to position the holes such that you will be able to route the
cables properly to allow the mouse cover to be reattached.

The mouse now has enough room to accept a small circuit
board containing the circuit components. The circuit board I
used is a small RadioShack unit designed for a single DIP IC. It
works well to hold the 6 pin optical coupler chip, it provides
other pads for the rest of the components and it serves to termi-
nate the cables. I used some RG-174/U coax cable for the three
connectors that go to the PC. Make sure you pass the cable
through the mouse enclosure holes you drilled before you in-
stall the connectors and solder to the circuit board. Also, make
sure these three cables are long enough to connect to your PC
ports. Cable lengths of about 18 inches would be an approxi-
mate minimum. Figure 4 shows the new PCB glued to the old
mouse board and ready to have the mouse cover reinstalled.

Checking It Out

Testing is fairly simple. Use your multimeter to verify the
mouse cable DIN pin connections to the circuit board. Do the
same for the audio connector signals back to the circuit board.
Ensure that the audio lines are not shorted to each other.
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Figure 3—The “cleaned up” mouse circuit board. Note that the
two mouse switches are all that remain.

PHOTOS BY THE AUTHOR

Figure 4—The completed mouse data/PC interface. The
components mount to a sub-board that is then glued to the
main board.

Plug the mouse (P4) into the data port on the back of the
FT-817 and the audio connectors to the appropriate PC audio
AUDIO IN (P1) and AUDIO OUT (P2) ports. Finally, connect
the DB9 (P3) connector to the PC serial port. You will use the
Windows AUDIO IN and AUDIO OUT level controls to adjust
the signal level to drive the transceiver properly from the PC
and vice versa. You can use the mouse switches (since they
are in series, both must be pressed) for keying the rig manu-
ally when tuning up.

The noise level at the FT-817 due to the PC is now much
reduced. I'm now ready to venture forth with the little trans-
ceiver, some wire, tuner and laptop for some serious DXing
on my next vacation trip. I need, however, a stealthy way to
get an antenna wire out of a modern, steel enclosed, hermeti-
cally sealed and electrically noise-polluted hotel room!
Hmm... time for another walk in the woods!

Gary Sargent, KESWO, was first licensed in 1969, while pur-
suing an electrical engineering degree. He currently holds an
Advanced class ticket. Gary enjoys the digital modes and tink-
ering with computers and radio, which has resulted in several
published articles. He is currently an engineer at a computer
services company. You can reach him at 4227 Willow Run Dr,
Dayton, OH 45430; garysargent@att.net.



HINTS & KINKS

CW FREQUENCY MATCHING WITH
MUSICAL INSTRUMENT TUNERS

¢ Many transceivers provide no means to help the operator
match the transmitted frequency to that of the other station.
Usually it’s a case of matching the audio beat tone for the
received CW signal by ear.

I’'ve found that quick and accurate CW frequency match-
ing—within a few hertz—is possible through use of a digital
tuner meant for musical instruments. The better tuners are ac-
tually small audio frequency counters, complete with a crys-
tal time base. They display frequency not in hertz, but as points
on the musical scale: notes and hundredths of a note. Their
circuitry allows them to “listen” only when a tone is present,
ignoring background noise between CW dits and dahs, while
displaying the average pitch continuously. I found these tun-
ers to be effective and accurate with weak signals, almost to
the point where the signals vanish in the noise. The input au-
dio level is not critical.

The two tuners in Figure 1, a Seiko ST-747 and a Korg CA-
30, work about equally well for this purpose. They cost about
$20 to $30 from retailers or on-line suppliers. I didn’t test
other models, but I suspect some might not work for CW, par-
ticularly under noisy band conditions.

To use a tuner for CW frequency matching, you’ll first need
to determine exactly what pitch of a received CW signal cor-
responds to zero beat of your transmitter with that station. To
determine this, find a reference signal and zero beat your trans-
mitter to it by listening on a second, independent receiver.

. ®
MODE PITCH

€

A
CALIB
v

SOUND

= NOTE SELECT
== AB}/12NOTES

Figure 1—Musical instrument tuners like these can help the
CW operator quickly and accurately tune a transmitter to the
frequency of another station.

Then, switch to receive mode on your transceiver and note the
pitch reading on the tuner for this reference signal. For any
future station you wish to contact, adjust your receive fre-
quency so the tuner shows this same pitch reading.

The tuners in Figure 1 have built-in microphones, but feed-
ing an audio signal directly to the microphone-input jack of
the tuner yields much better results. I found mine worked best
with a series resistor of about 100 k€ in the line between my
transceiver headphone jack and the tuner input. I’d suggest
experimenting with different resistances. Find a value low
enough to yield a pitch display on the tuner with a weak CW
signal, yet high enough that no pitch displays if only noise is
present.—Dick Lamb, KOKK, 44 Post Rd, lowa City, IA 52245-
3622; kOkk @arrl.net

N CONNECTOR FAILURE

O My 6 meter quad (4) Yagi antenna system uses nine common
N connectors. About two years ago one of the connectors came
apart. This last winter two more of these connectors also failed.
These connectors have been in use about 10 years. There are no
markings on these connectors, so I do not know who made them.

Just this spring, my former employer in the two-way busi-
ness-radio business was installing a new FM broadcast antenna
system and tower (88 to 108 MHz). There were eight N con-
nectors on a factory-made matching harness. Of these eight,
four of the new connectors failed—even when hand-tightened.
Again, the connector maker was unknown. The construction
crew was forced to secure the connectors with plastic tape until
a new harness arrived.

The Failure

There is a snap ring in a groove in the body of the connec-
tor (see Figure 2). This snap ring is compressed and the cou-
pling sleeve slipped over the snap ring. This snap ring then
enters a matching groove in the coupling sleeve. All of the
many connectors I have seen with coupling sleeves use this
method of assembly.

On my failed connector, I measured the metal thickness of
the coupling sleeve at about 0.040 inch. The snap-ring groove
depth is around 0.025 inch deep. If the manufacturer is a little
sloppy in machining this coupling-ring groove, there is maybe
only 0.010 inch holding the ring together.

On the connector I checked, the snap ring inserted in the
coupling sleeve was loose in the grove, and I could see visible
movement. When I shook the coupling sleeve, I could hear it
rattle in its 0.025-inch-deep groove. The locking of the snap

Coupling Sleeve

Snap Ring

Figure 2—A
cross-section
ofan N
connector
coupling
sleeve and
snhap ring.

Bob Schetgen, KU7G @ Senior Assistant Technical Editor ¢ h&k@arrl.org
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ring is controlled by the release of the snap ring in the cou-
pling sleeve’s groove.

Another possible problem area is temperature. Here in west-
ern Colorado, we often see a day-to-night temperature change
of 50°F or more, plus solar heating. Just yesterday (May 27,
2003), the night-to-day swing was 48°F. Today, it is 46° so far
and increasing.—William J. LeBaron, WOMTK, 1155 W Para-
dise Way, Fruita, CO 81521-2049; wOmtk @gyvii.net

USING LINEAR POTENTIOMETERS
FOR AUDIO APPLICATIONS

O Few things are more frustrating than trying to finish your
latest project shortly after midnight and being unable to find
that last necessary component in your parts bin or junk box. I
was in such straits one night, when I needed a potentiometer
with an audio-taper but had only linear pots on hand. This
circuit converts a linear input to a logarithmic output.

Figure 3 shows a simple way to make a linear pot function
like an audio pot. Select R1 with about one-tenth the value of
R2 for best performance. For example, if you are using a
100 k€ linear pot for R2, try a 10 kQ fixed resistor for R1.
Figure 4 shows the percentage output related to percentage of
available shaft rotation for linear and audio pots as well as
this circuit.

Be aware that the stage feeding this circuit will see a vary-
ing load resistance. For example, the values above produce
an input load resistance that can vary between 9091 Q and
100,000 Q (ignoring any loading caused by the following
stage). I haven’t observed any noticeable effect from this in
my applications.

This idea is widely known among audio experimenters, but
it doesn’t seem to be used much by hams. I hope it will make
your next trip to the junk box for a volume control more
rewarding.—Jim McClanahan, W4JBM, 300 Relais Trace,
Alpharetta, GA 30004; w4jbm@arrl.net

Vin
Figure 3—A simple circuit allows
R2 Vout the use of linear pots in
applications normally needing
audio pots.
100
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Figure 4—A comparison of the output of linear pots, audio pots
and the circuit shown in Figure 3.
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NEW KNOBS FOR YOUR YAESU FT-50 HANDHELD

¢ I have big hands and it’s hard for me to get a grip on the small
volume and channel knobs atop the Yaesu FT-50 radio, espe-
cially when I have the slip-on rubber grip on the radio. Yaesu
builds the VXA-100 air-band transceiver on the same frame, and
it uses much bigger knobs (although their functions are reversed
from what they are on the FT-50). The part numbers are:

RA012580B VXA-100 Channel knob (the volume knob on a
FT-50); cost: 61¢.

RA0125700 VXA-100 Knob (vol) (the channel knob on a
FT-50); cost $1.01.

Carefully pull off the old knobs, and after lining up the two
cutouts with the plastic bosses on the outer knob and the flat
section on the shaft and the inner knob, press them onto the
shafts.

You might want to order several sets of knobs with your
local club; there is a $4 minimum shipping charge.—Ron
LaPedis, N6QGK, 2115 Sea Cliff Way, San Bruno, CA 94066-
1040; n6qgk @arrl.net

PSK-31 COM-PORT SOFTWARE PROBLEM

O T had been frustrated trying to run PSK-31 using my com-
puter with the Windows XP operating system. I had installed a
PSK-31 program that could use the RTS line of the COM1
port to key the PTT on my transceiver. My problem was that
the RTS line was constantly held high. I feared that there was
some exotic problem with Windows XP.

It turns out that the solution was very simple, but it eluded
me (and maybe other hams) for several days.

I had simply unplugged the cradle for my Palm Pilot and
plugged in my PSK-31 interface into the COMI port, but I
had not realized that the Palm Pilot HotSync Manager pro-
gram in my computer was still controlling the COM port. Once
I disabled HotSync Manager the PSK-31 program was able to
key my transceiver properly. What a relief!—David Powell,
NM5U, 1732 Ponderosa St, Los Alamos, NM 87544-3034;
nmSu@arrl.net

DEET INSECT REPELLENT WARNING

¢ As summer approaches, hams will be getting out into natu-
ral environments for events such as Field Day. We will be ap-
plying liberal amounts of DEET. As the Consumer Specialty
Products Association says, “DEET is the common name for
N, N-diethyl-m-toluamide, which is the active ingredient in
the most widely used insect repellents applied to the skin.”
(www.deet.com/deet_fact_sheet.htm).

I want to make all amateurs aware of one problem with
DEET. In strong as well as diluted concentrations, DEET will
soften or dissolve many plastics. The battery compartment of
my Alinco DJ-GS5 softened in my hand, just after I used the
hand to apply DEET. Some spilled into a Stearlite clear plas-
tic container that held a 250 W soldering gun, and two Garmin
GPS units. All had substantial damage to their cases from the
DEET. So, be careful how you apply and use DEET-contain-
ing bug repellents this summer.—David Pearce, ABOING, 4571
Huntridge Dr, Roswell, GA 30075-6367; abOng@arrl.net

Hints and Kinks items have not been tested by QST or the ARRL
unless otherwise stated. Although we can’t guarantee that a given hint
will work for your situation, we make every effort to screen out harmful
information. Send technical questions directly to the hint’s author.

QST invites you to share your hints with fellow hams. Send them to
“Attn: Hints and Kinks” at ARRL Headquarters, 225 Main St, Newington,
CT 06111, orvia e-mail to h&k@arrl.org. Please include your name, call
sign, complete mailing address, daytime telephone number and e-mail
address on all correspondence. Whether praising or criticizing an item,
please send the author(s) a copy of your comments.



PRODUCT REVIEW

Automatic Antenna Tuners—A Sample of the Field

Joel R. Hallas, WIZR
Assistant Technical Editor

A few years back, we surveyed the an-
tenna tuner market in these pages. All
those tuners were manual ones. A few au-
tomatic tuners were available at that time,
but they were the exception rather than the
rule. Since then, a number of manufactur-
ers have focused their attention on auto-
matic antenna tuners and it seems as if
there’s now one for every application.

For this review we selected represen-
tative tuners from a number of manufac-
turers. There are two general configura-
tions: those providing remote tuning, with
the tuner intended to be near the antenna,
and those intended to be colocated with
the station equipment. For those manu-
facturers having models in each camp, we
selected one of each.

As noted in the specifications, each
tuner is different and they don’t exactly
line up head-to-head, so a direct compari-
son is not always appropriate. Still, for
each we will provide the basic data you
would need to decide if one of these is a
good fit for your needs. If you like the
looks of a particular manufacturer, but the
tuner reviewed doesn’t exactly meet your
requirements, check their Web page or
your dealer for other models at different
power levels or with different features.
For this review we stuck to those at the
100 to 200 W level and tried for a repre-
sentative self-contained and remote tuner
from each manufacturer.

For these tests, we looked at units de-
signed to work with any radio. In addi-
tion to these, most HF radio manufactur-
ers offer external auto tuners designed to
operate exclusively with their radios. One
manufacturer, LDG, also offers tuners
with the capabilities to operate with spe-
cific radios’ commands. Many HF radio
manufacturers also offer internal auto-
tuners as a part of their transceivers. We
generally review these as a part of the
radios. We elected to stick to general pur-
pose models for this review. Those se-
lected for this test include the RT-11 and
Z-100 from LDG, the MFJ-991 and from
SGC the SG-237 and MAC-200.

Remote vs Colocated Autotuners

It’s probably worth a paragraph or two
to discuss the relative merits and appro-

g
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Figure 1—Tuners from LDG, MFJ and SGC—ready for test.

priateness of the two configurations. If
the antenna(s) to be matched terminate
right at the station equipment, without a
transmission line (or with a very short
one), there is no particular advantage to
having a remote tuner. On the other hand,
that setup often results in problems with
“RF in the shack,” or EMI within the
house. I have one antenna setup of that
form and whenever I use it, the RF resets
the kitchen FM radio, causing it to lose
track of time and memory.

Most find it a better solution to have
the antenna system stop somewhere out-
side the house and have a transmission
line interconnect the radio and antenna.
With a remote tuner, the matching can be
at or near the antenna, resulting in a well
matched transmission line coming back
to the radio. With the tuner at the radio,
the matching takes place near the radio,
and the SWR on the line out to the an-
tenna will often be high. Note that in both
cases the radio will be provided a good
match and will happily put full power into
the system. With the remote tuner, often
more of the power will be radiated by the
antenna and less will be dissipated as heat
by the transmission line. Some radios
now come with automatic tuners as part

Bottom Line

Automatic antenna tuners can
provide a quick and easy method of
matching multiband or nonresonant
antennas quickly and effortlessly.
Performance is on par with manual
tuners and there is now a selection
available providing a fit to most re-
quirements.

of the radio. These can be functionally
equivalent to the local tuner. The sepa-
rate tuner does offer two advantages over
the internal tuner—it can support mul-
tiple radios, and most can match a higher
SWR than many of the internal tuners.

The key factor in deciding between a
local and a remote tuner then becomes
how much of the transmitter power actu-
ally reaches the antenna system and how
much will heat up the transmission line.
This is a function of operating frequency,
SWR and line length. The place to start
the analysis is with The ARRL Antenna
Book."! Figure 23 in Chapter 24 provides
the attenuation in 100 feet of matched
transmission line for each of the common
types. Table 14 in the same chapter pro-
vides the additional loss for the non-
matched case as a function of SWR and
matched loss. Using the two tables, you
can determine the total loss of your trans-
mission line. If the loss is acceptable, you
can tune at the transmitter end. If not, by
tuning at the antenna end you can elimi-
nate most of the additional loss due to
mismatch.

An example might be helpful. A multi-
band antenna such as my G5RV might
have a 5:1 SWR on parts of 10 meters. If
we feed it with 150 feet of RG-58 cable
we have a matched loss of about 3.5 dB
and the 5:1 SWR adds about another
2 dB for a total of 5.5 dB loss or about
71% of our power heating up the line!
By moving the tuner to the antenna end
of the coax, we reduce that to 55%. An-
other option is to change the transmis-
sion line (my solution immediately after
making that calculation!). If we go with
lower loss RG-8 instead, we have a

Joel R. Hallas, W1ZR € Assistant Technical Editor 4 w1izr@arrl.org
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matched loss of about 2 dB (1.3 dB per
100 ft) and the SWR adds about another
0.3 dB for a total of 2.3 dB, or a loss of
about 41% of our power. With the tuner
at the antenna, the total loss would be the
2 dB or 37%—not much of a difference.
Note that I didn’t consider the tuner
losses here, under the assumption that
they would be the same at either location.
The numbers get much more grim as the
SWR goes up, by the way.

Two notes of caution—first, if you
measure the SWR at the shack end of the
cable, it will appear better than it is, due
to the cable loss; second, the matched loss
from Figure 23 is the best matched loss
for new and dry cable. The actual loss can
only go up from there, especially if the
cable came from some dark corner of
your basement, or worse, from an un-
known source at a flea market.

Note that all of these tuners are de-
signed for unbalanced (coax) cable be-
tween the tuner and the radio and, with
the exceptions noted, unbalanced opera-
tion on the antenna side (coax or single
wire antennas) as well. In order to use
these tuners with a balanced load, it is
best to decouple the ground side of the
tuner from the transmission line. A coax
choke can be used, or a balun (balanced
to unbalanced transformer) can be em-
ployed. If you are using a balun, it is best

to keep the line impedance within a SWR
of about 4:1 (with respect to the usual
200 Q impedance of a 4:1 balun) to avoid
heating, loss and possible balun damage.
A subsequent planned review will look
at the special class of unbalanced to bal-
anced tuners that sidestep this issue in an
elegant way and are once again appear-
ing on the market.

A word or two about the data shown
may be in order. Please note that we used
the same precision resistive load set for
each tuner. In most cases, this includes
data outside the manufacturers’ specifi-
cation range. We measured at a single fre-
quency in each band, and for 6 meters we
just measured the case with a 1:1 load for
all the tuners that claimed operation there.

Remote
Interface

LDG Electronics
1445 Parran Road
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THE TUNERS—ALPHABETICALLY
LDG RT-11 and Z-100

A look at LDG’s Web page, www.
Idgelectronics.com, will show you their
selection of tuners and accessories. In
addition to the RT-11 remote control
tuner and the Z-100 local tuner, tested,
they offer an autotuner rated at 1000 W.
As this review was being prepared, they
also announced a much more feature rich
desktop unit to complement the very ba-
sic, but lower cost Z-100.

LDG RT-11

The RT-11 is a rugged, weatherproof
tuner designed to be used inside or out-
doors. It has coax connectors on input and

2190 Autotuner

Figure 2—LDG RT-11 (left) with control box and Z-100. A 12 ounce beverage container

is included for scale.

LDG RT-11 Remote Automatic Antenna Tuner

Table 1

Manufacturer’s Claimed Specifications
Input SWR range: to 10:1 (3:1 on 6 meters).

Output SWR range: not specified.
Frequency coverage: 1.8 to 54 MHz.

Input power: 0.1 to 125 W, 50 W on 6 meters.
Power requirements: 11 to 14 V dc, 7 to 250 mA.

Measured in ARRL Lab

See below.
See below.
As specified.

Idle 0 mA, max 140 mA at 13.8 V dc.

Measured power loss into resistive loads (%) / Input SWR at match:

Tested at 50 W on HF, 20 W on 6 meters.

SWR Load () 160 Meters 80 Meters 40 Meters 20 Meters 10 Meters 6 Meters
16:1 3.125 No Match No Match 27 22 <10
<1.5:1 2.6:1 <1.5:1
8:1 6.25 No Match 17 17 19 20
<1.5:1 <1.5:1 <1.5:1 <1.5:1
4:1 12.5 11 11 12 13 26
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <2:1
2:1 25 <10 <10 <10 <10 23
<1.5:1 <1.5:1 <1.5:1 <1.5:1 2.1:1
1:1 50 <10 <10 <10 <10 <10 21
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1 2.1:1
2:1 100 <10 <10 <10 <10 17
<2:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
4:1 200 <10 <10 <10 <10 15
<2:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
8:1 400 <10 <10 <10 <10 28
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
16:1 800 <10 12 <10 <10 19
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
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Table 2
LDG Z-100 Desktop Automatic Antenna Tuner

Manufacturer’s Claimed Specifications
Input SWR range: to 10:1 (3:1 on 6 meters).

Output SWR range: not specified.
Frequency coverage: 1.8 to 54 MHz.

Input power: 0.1 to 125 W, 50 W on 6 meters.

Power requirements: 7 to 18 V dc, 250 mA.

Measured in ARRL Lab

See below.
See below.
See text.

Idle 0 mA, max 160 mA at 13.8 V dc.

Measured power loss into resistive loads (%) / Input SWR at match:

SWR Load () 160 Meters
16:1 3.125 No Match
8:1 6.25 No Match
4:1 12.5 No Match
2:1 25 <10
<1.5:1
1:1 50 <10
<1.5:1
2:1 100 <10
<1.5:1
4:1 200 <10
2.1:1
8:1 400 <10
<1.5:1
16:1 800 11
2.2:1

80 Meters 40 Meters 20 Meters
No Match 15 10
<1.5:1 <1.5:1
13 15 15
2.6:1 <2:1 <1.5:1
<10 <10 <10
<1.5:1 <1.5:1 <2:1
<10 <10 <10
<1.5:1 <1.5:1 <1.5:1
<10 <10 <10
<1.5:1 <1.5:1 <1.5:1
<10 <10 <10
<1.5:1 <1.5:1 <1.5:1
<10 <10 11
2.2:1 <1.5:1 <1.5:1
<10 <10 11
<1.5:1 <1.5:1 <1.5:1
14 15 33
2.3:1 <1.5:1 <1.5:1

Tested at 50 W on HF, 20 W on 6 meters.

10 Meters
<10
<1.5:1

20

<2:1

<10
<1.5:1

17
<1.5:1

<10 20
<1.5:1 <2:1

<10
<1.5:1

<10
<1.5:1

<10
<2:1

43
<1.5:1

6 Meters

output and is rated at 125 W from 1.8 to
30 and 50 W to 54 MHz. It is rated to
match antennas with an SWR of 10:1 to
30 MHz and 3:1 from 50 to 54 MHz. This
unit has an optional remote control de-
signed to be used up to 100 feet from the
tuner (15 foot cable supplied). The remote
control provides the ability to force a new
tune, set for semi or full auto operation,
keep the unit from tuning and allows
bypassing of the tuner (straight through
operation for matched antennas or out of
band receive). In addition, LED indicators
let you know the status and whether the
SWR is below 1.5:1. One caution with
the remote, the mounting bracket screws
are not captive so you may want to use
double-sided tape to secure it to a surface.
The RT-11 also has a jack to allow inter-
facing to radios designed to control pro-
prietary tuners by emulating their
commands. Special cables are offered to
hook to various Alinco, ICOM, Kenwood
and Yaesu radios for this purpose.

In my trials at home, I found that the
RT-11 effortlessly tuned every antenna I
had on all bands with a very low SWR,
always well below 1.5:1. The tuning
seemed to take about 5 seconds and hit
the result the first time. While automatic
operation is possible without radio inter-
face or remote control, I would have

trouble imagining it and would suggest
the remote for those without a compat-
ible radio. For one thing, once tuned, it
won’t automatically restart the tuning
process until the SWR reaches 3:1, a
value that might cause many radios to
“fold back” (reduce power) significantly.

The manual mentions that tuning
should take place at the 25 W level, with
full power applied only after tune is
achieved, so that relay life will not be
reduced. They also indicate that if a ra-
dio has the common power output fold
back with high SWR it will automatically
reduce power appropriately. I wouldn’t
count on that providing sufficient reduc-
tion, especially as the match is ap-
proached; I would instead manually re-
duce power while tuning.

LDG Z-100

The Z-100 is a self contained desk-
top unit with a 125 W rating (50 W on
6 meters). This unit is the first of a new
series of tuners being released by LDG,
with others providing additional features
and controls. This is a basic unit corre-
sponding to its low price, but none the less
provides the needed tuning functions with
straightforward “one button” operation. It
includes memory of the settings for the
last 200 matches made and tries those

before it branches to its “unknown tune”
algorithm. This is a clever idea that avoids
the need to measure frequency. It is par-
ticularly useful for the case in which more
than one antenna is used, since it really
doesn’t care—if it made the match before
it will do it again, in a fraction of a sec-
ond. A feature of this unit is that it only
draws power when actually tuning. Upon
completion, the relays remain latched
without power required until the next tune
is requested. This is particularly appeal-
ing for portable low power operations in
which every milliamp-hour is carried in.

The operation of this tuner is funda-
mentally different than the others in that
it will only tune when the TUNE button
is pushed. This has an advantage in that
it will not start tuning inadvertently on
high SWR, potentially applying full
power during tune. Upon changing fre-
quency, the operator can decide whether
or not to initiate the tune cycle. By push-
ing the button for less than 0.5 seconds,
the tuner goes to bypass. Between 0.5 and
3 seconds the tuner will attempt to find a
match from memory (typically less than
half a second), and only initiate a full tune
if needed. If the button is pushed for more
than 3 seconds a full tune cycle is initi-
ated, ignoring any memorized settings.
This is easier to deal with than it sounds
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since the LEDs provide a confirmation
of tuning mode. A green LED also indi-
cates if the match is less than 1.5:1 or
between 1.5 and 2:1. An early produc-
tion unit exhibited some inconsistent tun-
ing results on 6 meters. The manufacturer
has developed a method of improved in-
ternal decoupling that solved this prob-
lem and the results reflect that change.
LDG states that this will be included in
future production units and that anyone
having problems with 6 meter tuning on
early units should contact them directly.

Manufacturer: LDG Electronics Inc,
1445 Parran Rd, PO Box 48, St Leonard,
MD 20685; tel 877-890-3003; fax 410-
586-8475; www.ldgelectronics.com.
Price: RT-11 Tuner, $209; Remote head,
$39; 7-100, $149; 12 V power cube for
either tuner, $10.

MFJ-991

MEFIJ has recently announced a series
of autotuners. All are in the typical in-
door/co-located configuration, but with
the available remote kit (ordered, but not
received in time for the review) can be
used as a remote tuner if kept out of the
weather. They offer the MFJ-991 (tested)
150 W rated tuner, a tuner with similar
features rated at 600 W and a 300 W
autotuner with digital display, balun and

Table 3

MFJ IntelliTuner
AUTOMATIC ANTENNA TUNER
150 Watts PEP SSB / 100 Watts CW

Figure 3—MFJ-991 Autotuner.

two port antenna switch. As with the
LDG, the MF]J tuners require their tun-
ing be accomplished at reduced power.
The MFJ-991 front panel provides full
control capability and forward and re-
flected power metering with “crossed-
needle” SWR measurement display. Two
features of the 991 are not found on other
tested units and are worth mentioning.
First, the 991 has the capability to allow
manually adjusting the C and L values of
the tuner while in receive. This is helpful
if you are using your radio for receive only
and wish to attempt to match to increase
signal strength. The second feature is the
ability to select the SWR threshold at ei-
ther 1.5 or 2:1. In our testing the tuner
went to the best match it could find in ei-
ther case. The difference was in how far
you could change frequency before it
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would automatically retune when you
transmitted. If your radio can tolerate a
2:1 SWR, this could provide a benefit. The
991 could tune my GSRV on all bands
and remembered the last setting for each
frequency (1000 memories), with a one-
click reset. Tuning the first time on a fre-
quency was typical of the cycle time of
the other units. This unit sounded some-
what louder (it has 18 heavy duty relays)
than the other test samples, although not
an issue for the single click associated
with a memorized tune.

The MFJ-991 can interoperate with
ICOM and Alinco tuner control com-
mands. Appropriate interface cables
are available from MFJ.

In addition to the obvious controls and
indicators, there are some subtle ones as
well. There are a number of meter “sig-

MFJ-991 Desktop/Remote Automatic Antenna Tuner

Manufacturer’s Claimed Specifications

Input impedance range: 6 to 3200 Q.
Output SWR range: 1.5:1 or 2:1 selectable.
Frequency coverage: 1.8 to 30 MHz.

Input power: 5 to 150 W.

Power requirements: 12 to 15V dc, 1.0 A.

Measured in ARRL Lab

See below.
See below.

As specified.
Tested at 50 W.

Idle 90-300 mA, max 500 mA at 13.8 V dc.

Measured power loss into resistive loads (%) / Input SWR at match:

SWR Load () 160 Meters 80 Meters 40 Meters 20 Meters 10 Meters
16:1 3.125 No Match 27 20 15 <10
<1.5:1 <1.5:1 <1.5:1 <2:1
8:1 6.25 12 14 15 24 19
<1.5:1 <1.5:1 <1.5:1 <1.5:1 2.6:1
4:1 12.5 <10 <10 <10 <10 12
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
2:1 25 <10 <10 <10 <10 <10
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
11 50 <10 <10 <10 <10 <10
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
2:1 100 <10 <10 <10 <10 <10
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
4:1 200 <10 <10 <10 <10 <10
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
8:1 400 <10 <10 <10 11 11
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
16:1 800 <10 16 <10 <10 23
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
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nals” sent to the operator that will not be
clear without a cruise through the manual.
For example, if you forget to reduce
power before tuning, the power meter
swings to full scale and the tuner is by-
passed. If you toggle between 1.5 and 2:1
SWR threshold, the meter briefly jumps
up to indicate that SWR.

To order, or for your nearest MFJ
dealer, call MFJ Enterprises at 800-647-
1800 or order at www.mfjenterprises.
com, fax 662-323-6551; or write MFJ
Enterprises, Inc, 300 Industrial Park Rd,
Starkville, MS 39759. Price: $220.

SGC SG-237 and MAC-200

SGC has been making automatic an-
tenna tuners for many years, and offers a
wide selection. Until recently, they concen-
trated on remote tuners, usually the weath-
erproof type, at power ratings of 100 to 500
W. More recently, they have introduced a
number of variations of their SG-237, a
board version to build into your own radio
or antenna cabinet, an open enclosure
model for remote but indoor use and one
with controls and indicators intended for
portable use. They have recently released
a Multiple Antenna Controller, MAC-200.
The units we tested were an SG-237 (one
that has fed the backstay of my sailboat for

some years) and a relatively new combina-
tion unit, the MAC-200.

SGC SG-237 Autotuner

The SG-237 was the first in a series
of SGC tuners that were much more com-
pact than their previous (and continuing)
line, the SG-230 (200 W, 1.6-30 MHz),
SG-231 (100 W, 1-60 MHz) and SG-235
(500 W, 1.8-30 MHz). The SG-237 is
rated at 100 W PEP, both for operation
and for tuning (40 W continuous carrier
power). The transmitter connection is via
a 9 foot combined RF, control and power
cable (25 and 50 foot extensions avail-
able), while the antenna connection is via
a single ceramic insulated terminal.
While the tuner is designed to feed a
single wire against ground, I have suc-
cessfully employed mine into coax fed

antennas as well as loops and single
wires. This is a rugged unit in a compact
waterproof aluminum enclosure that can
slide in almost anywhere. It needs no re-
mote control box to work, and I’ve used
mine that way for years. An optional re-
mote control is offered (and we tested
with it) to provide a positive indication
of match and to allow a lockout or a
forced reset. The lockout can be handy
in a portable or mobile environment to
avoid the tuner attempting to retune due
to the temporary proximity of outside
objects while in motion, for example. The
’237 provides a memory function that
uses the measured transmitter frequency
to result in the tuner settings last used
to successfully tune to that frequency.
This means that instead of taking 5 to
10 seconds to tune, the previously stored

Figure 4—SGC SG-237 (left) and
MAC-200.

Table 4

SGC SG-237 Remote Automatic Antenna Tuner

Manufacturer’s Claimed Specifications

Input SWR range: corresponding to a
minimum 7 foot antenna above 3.5 MHz,
23 feet above 1.8 MHz.

Output SWR range: 1.4:1 typical.

Frequency coverage: 1.8 to 60 MHz.

Input power: 3 to 100 W.

Power requirements: 10.5 to 18 V dc, 300 mA.

Measured in ARRL Lab
See below.

See below.
As specified.
Tested at 50 W.

Measured power loss into resistive loads (%) / Input SWR at match:

Idle and tuning 270 to 480 mA at 13.8 V dc.

SWR Load (Q) 160 Meters 80 Meters 40 Meters 20 Meters 10 Meters 6 Meters
16:1 3.125 21 21 19 No match <10
<1.5:1 <1.5:1 <1.5:1 <1.5:1
8:1 6.25 16 18 20 24 23
<1.5:1 2.1:1 <1.5:1 <1.5:1 <1.5:1
4:1 12.5 11 12 15 17 23
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
2:1 25 <10 11 21 18 26
<1.5:1 <1.5:1 <2:1 <2:1 <1.5:1
1:1 50 <10 <10 <10 <10 12 29
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1 <1.5:1
2:1 100 <10 <10 <10 13 14
<2:1 <2:1 <1.5:1 <1.5:1 <1.5:1
4:1 200 No match <10 <10 16 10
2.1:1 <1.5:1 <1.5:1 <1.5:1
8:1 400 No match <10 10 16 18
2.1:1 <1.5:1 <1.5:1 <1.5:1
16:1 800 <10 <10 14 30 58
<1.5:1 <1.5:1 <1.5:1 <1.5:1 <2:1
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Table 5
SGC MAC-200 Desktop Automatic Antenna Tuner and Controller

Manufacturer’s Claimed Specifications
Input impedance range: 5-1000 Q (feed line)

0.2-5000 € (long wire).
Output SWR range: 2:1 typical.
Frequency coverage: 1.8 to 60 MHz.
Input power: 1.5 to 200 W.

Power requirements: 10 to 18.5 V dc, 230 mA.

SWR Load (2) 160 Meters
16:1 3.125 No Match
8:1 6.25 No Match
4:1 12.5 <10
<1.5:1
2:1 25 <10
<1.5:1
1:1 50 <10
<2:1
2:1 100 <10
<1.5:1
4:1 200 <10
<1.5:1
8:1 400 <10
<1.5:1
16:1 800 No match

Measured in ARRL Lab
See below.

See below.
As specified.
Tested at 50 W.

Idle 280 mA, max 530 mA at 13.8 V dc (meter light on)

Idle 240 mA, max 490 mA at 13.8 V dc (meter light off)
Measured power loss into resistive loads (%) / Input SWR at match:

80 Meters 40 Meters 20 Meters
39 24 <10
<2:1 <2:1 <1.5:1
16 18 15
<1.5:1 <1.5:1 <1.5:1
<10 <10 18
<1.5:1 <1.5:1 <1.5:1
<10 <10 <10
<1.5:1 <1.5:1 <1.5:1
<10 <10 <10
<1.5:1 <1.5:1 <1.5:1
<10 <10 <10
<2:1 <2:1 <2:1
<10 <10 <10
<1.5:1 <1.5:1 <1.5:1
<10 13 15
<1.5:1 <1.5:1 <1.5:1
22 14 25
<1.5:1 <1.5:1 <1.5:1

10 Meters
<10
<1.5:1

30
<1.5:1

27
<1.5:1

25

2:1

12 27
<2:1 <2:1

14
<1.5:1

14
<2:1
17
<1.5:1

31
<1.5:1

6 Meters

settings for a frequency are applied in
milliseconds and used if the resulting
SWR is less than 2:1. In some cases they
won’t be right (and a new tune will be
initiated), if a different antenna is used,
for example, but their concept is that this
tuner is out where the antenna is and thus
should see the same impedance for a
given frequency each time that frequency
is employed.

SGC MAC-200 Multiple Antenna
Controller

This device combines a 200 W
autotuner, a five port automatic or manual
antenna switch, power and SWR meters
and a balun in one compact package. This
is a nice unit and quickly grew on me in
operation. It has enough controls and in-
dicators to keep me entertained even
when the bands aren’t open.

For some time, most manual tuners have
had provisions for switching antennas as
well as tuning them. This is very handy,
since even those with just one antenna
should have a dummy load to switch to for
tune up. I have no numbers, but I would
guess more hams have more than one HF
antenna than have only one. I don’t have
fancy HF antennas, but I have a G5RV
I use on 80 through 10, a Lazy-H, per-
pendicular to the G5RV for 30 through
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10 meters and a 70 foot wire vertical for
use when it makes sense (not often in my
part of New England). With the MAC-200,
I can memorize which antenna to use on
which band. It switches antennas on the
first dot of a CW string (full power—no
problem) and I'm there. As noted, at my
station, on some bands the antenna is a
function of the direction to the distant sta-
tion, I can just touch the MANUAL button
and I can select a different antenna by
touching a button numbered 1 to 5.

As configured, antenna one is intended
for balanced feed, antenna two has a ter-
minal for a single wire feed, and three
through five are terminated in UHF (SO-
239) coax connectors.

The separate meters for power and
SWR are handy. The SWR meter is espe-
cially convenient in that it computes and
indicates SWR independent of power
level without an adjustment. The manual
warns that the meters are not of the pre-
cision type and I can attest to that. Their
meter indicated 80 W while my Bird 43
showed 100. This is still very useful to
let you know if all is well.

This is a handy unit, in a cabinet
matching the cross section of the SGC-
2020 transceiver (but somewhat longer),
it can be made to fit in most shacks. In
mine it can slide beneath the shelf that

holds my equipment three inches above
the desk, for example. The one limitation
some may have is it provides a “typical”
match of 2:1. Well 2:1 is fine for some
transmitters, while others may start to
“fold back” above 1.5:1 and this may be
a problem if yours is in that group. On
the other hand, looking at the data it is
clear that most of the time it was below
1.5:1 with our loads.

Our original unit remembered which
antenna to use on each band, but didn’t
memorize tuner settings. A warranty re-
placement unit had a flawless memory
function.

Manufacturer: SGC Inc, 13737 SE 26th
St, Bellevue, WA 98005; tel 425-746-
6310; fax 425-746-6384; www.sgeworld.
com. Price: SG-237, $360; Smartlock re-
mote control, $59; MAC-200, $360.

Many thanks to ARRL Lab Engineer
Mike Tracy, KC1SX, for taking all this
data and to QST Technical Editor Stu
Cohen, N1SC, for his comments and en-
couragement. After a few weeks of liv-
ing with autotuners, neither Stu nor I are
sure we can ever go back to cranking our
rotary inductor tuners!

See the Product Review auction at
www.arrl.org/prauction for the latest
equipment up for bid.



____________HAPPENINGS
ARRL Urges “Thoughtful, Considered Comments”

on BPL Proposals

The ARRL will comment by the Mon-
day, May 3, filing deadline on the Broad-
band over Power Line (BPL) Notice of
Proposed Rule Making (NPRM) in ET
Dockets 03-104 and 04-37. The NPRM
proposes to amend its Part 15 rules to
adopt new requirements and measure-
ment guidelines for so-called “Access
BPL” systems that provide broadband
access via electric utility power lines.
ARRL CEO David Sumner, K1ZZ, says
the League recommends that members
read the NPRM and develop their own
thoughtful, considered comments that
specifically address the FCC’s BPL pro-
posals, reflect positively on the amateur
community and, if possible, offer alter-
native recommendations. He asked ama-
teurs to keep four things in mind.

“First, this is not a proceeding to ‘per-
mit’ or ‘authorize’ BPL,” he said. “BPL
is already permitted under the existing
Part 15 rules.”

Second, the NPRM reaffirms that li-
censed services must be protected from
harmful interference and are not required
to protect BPL systems. “This is good, but
we can’t take it for granted that the prin-
ciple will be honored in practice,” he said.
“Third,” Sumner went on, “the NPRM pro-
poses additional, new constraints on BPL
to protect licensed services. The FCC did
not go far enough, but at least the propos-
als aim in the right direction.”

Finally, while the League continues to
believe firmly that BPL is “a very bad
idea,” arguing that the FCC should ban
BPL “will not get us anywhere,” he con-
cluded. Instead, Sumner says, amateurs
must document beyond any doubt the lev-
els of protection that must be given to
over-the-air services, then leave it for oth-
ers to decide whether BPL is feasible
within those limits. “We need to prove
that the risk of interference is signifi-
cantly greater than the BPL proponents
say it is,” Sumner said.

Additionally, the FCC’s proposed “in-
terference mitigation” requirements fall
far short of providing real protection from
harmful interference, Sumner asserted,
and that the Commission is ignoring the
practical problems that will arise when
Amateur Radio transmissions disrupt
BPL systems.

A Close Encounter of the BPL Kind with FCC Chairman

A BPL home demonstration in the Raleigh, North Carolina, area March 5 provided
an opportunity for area amateurs to take their concerns about the technology to FCC
Chairman Michael Powell face to face. While ARRL Public Information Officer Gary
Pearce, KN4AQ, doesn’t believe his brief encounter with the FCC head and ama-
teurs’ longer discussions with Commission and electric utility staffers will stop or slow
the seeming BPL juggernaut, they were valuable anyway.

“We consider the day successful in the context that we were able to speak directly
with several high-level FCC officials, key Progress Energy officials and the CEO of
Amperion—a BPL provider,”
Pearce said. “Long-term success
will be measured by how much
of a problem BPL poses to Ama-
teur Radio, or how much of a
problem is avoided.”

While Pearce says he only
spent about 30 seconds with
Powell, that was long enough to
tell the chairman that amateurs
believe BPL’s interference po-
tential has been understated and
will prove more difficult to re-
solve than the FCC suggested in
its February BPL Notice of Pro-
posed Rule Making.

Earlier that day, Powell re-
sponded to a question about
BPL interference that amateurs
had sent to the Raleigh News &
Observer. Powell told the news-
paper that the FCC would not let
BPL interfere with critical ser-
vices. “The question is whether it
does, and to what extent, and what limits can be placed to make sure it doesn’t,”
Powell said. “We’ve been fully committed to only allowing things within the range of
what we’re convinced won't create impermissible interference.”

But Powell went on to say that if BPL can provide broadband access anywhere
there’s a power outlet, “We’re not going to be easily dissuaded from doing something
that has that much potential.”

Progress Energy and BPL partner Amperion now are operating three field test
sites in Wake County, south of Raleigh. Acting on a tip, Pearce and several other
area amateurs—ARRL Technical Specialist Frank Lynch, W4FAL, among them—
showed up at the prearranged BPL demonstration at a residence near Fuquay-
Varina.

While Pearce witnessed the demo inside, others, including Wake County ARRL
Emergency Coordinator Tom Brown, NATAB—an engineer—stayed outside to chat
with a Powell advisor. “Overall,” Brown said, “I think we were successful in illuminat-
ing a few issues and opening more doors instead of closing them.”

Pearce told ARRL that some hams—most a half-mile or so away from the field
test sites—already have identified BPL interference on 10 and 12 meters. But he was
unsuccessful in getting Powell or others in the FCC delegation to take a quick spin in
his mobile radio-equipped vehicle to show him what BPL sounded like “from our
perspective.” The FCC officials suggested instead that the amateurs arrange a simi-
lar demonstration in Washington.

Pearce said he was happy to be able to put “a human face” on Amateur Radio’s
side of the issue. “We know they heard us and that we made a good impression,” he
said. “We hope it was a deep one as well.”

GARY PEARCE, KN4AQ

FCC Chairman Michael Powell takes a
firsthand look at a BPL-provided Internet
connection in a North Carolina residence.

Rick Lindquist, N1RL 4 Senior News Editor

¢ nirl@arrl.org
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The FCC acknowledged that “amateur
operations are likely to present a difficult
challenge” to BPL deployment, espe-
cially in the case of hams—an estimated
150,000 of them—who use high-gain
antennas sited near power lines. The pro-
posed rules remain silent, however, on the
issue of mitigating BPL interference to
the estimated 70,000 Amateur Radio HF
mobile stations.

Interference mitigation for mobile sta-
tions “is clearly impractical,” Sumner as-
serted. “Since BPL systems operating at
the present Part 15 limit cause harmful in-
terference to mobiles, the only solution is
an absolute limit on radiated emissions that
is lower than the present limit.” As of press
time, the ARRL was in the process of de-
termining scientifically such a limit.

Sumner further noted that the NPRM
does not mandate a publicly accessible
BPL database to facilitate interference
mitigation for fixed stations. The League
also wants the FCC to establish perfor-
mance standards for BPL interference
mitigation. “There must be severe en-
forcement penalties for failure to resolve
a complaint in real time and for failure
to maintain the database,” he said.

The League encourages anyone, par-

FCC News

ticularly radio amateurs, who has actu-
ally experienced BPL interference to file
detailed comments documenting the in-
terference. “BPL proponents claim they
are not getting interference complaints,”
Sumner noted. “If we let them claim their
systems are ‘clean’ when we know they
aren’t, shame on us.”

The deadline for reply comments—
comments on comments filed by others—
is Tuesday, June 1. Interested parties may
file comments and reply comments via
the Internet using the FCC’s Electronic
Comment Filing System, www.fcc.gov/
cgb/ecfs/. The FCC has advised that
commenters should post their remarks in
Docket No. 04-37.

HAWAII ANTENNA BILLS GET
ARRL SUPPORT, MAINLAND’S
ATTENTION

The ARRL has come out in support
of two pieces of Amateur Radio antenna
legislation under consideration in Hawaii.
Both measures have attracted the atten-
tion of hams on the mainland as possible
models for state or national legislation.

As of press time, the two bills had
cleared the House on a 34-17 vote and had
progressed to the Senate. Both bills have

been assigned to the Senate Consumer Pro-
tection and Housing Committee.

House Bill 2773 would allow Hawai-
ian amateurs living in condominiums to
install antennas on their units under cer-
tain guidelines. HB 2774 would permit
antenna installations, with conditions, by
Hawaiian amateurs living in subdivisions
subject to homeowners’ association cov-
enants, conditions and restrictions
(CC&Rs).

The ARRL submitted written testi-
mony on the bills” behalf when they were
heard February 25 by the Hawaii House
Committee on Consumer Protection and
Commerce, chaired by their sponsor, Rep
Ken Hiraki.

“These bills would simply assure the
ability of federally-licensed Amateur Ra-
dio operators to install unobtrusive, basi-
cally functional antenna systems without
the often arbitrary, or arbitrarily adminis-
tered, private regulations that routinely
preclude Amateur Radio operation,” the
ARRL said in urging approval of both
measures. Passage of the bills, the League
asserted, would help to ensure stations
would be available to provide emergency
and disaster-related communications if
normal communications were disrupted.

FCC GIVES FORMER LICENSEE
SECOND CHANCE TO RENEW

The FCC has given a former Indiana
radio amateur another chance to renew
his General ticket, which expired in 2000.
In an Order on Reconsideration released
February 3, the Commission granted a
waiver to Frank R. Michalak, ex-
KA9EMU, permitting him to submit a
late-filed renewal application. Michalak
had 60 days from the Order’s release to
do so.

In its Order, the FCC dismissed
Michalak’s petition seeking reconsidera-
tion of a December 1999 FCC action that
dismissed his license renewal application.
Michalak initially ran afoul of the re-
quirement to provide a taxpayer identi-
fication number—typically a Social
Security number—with his application.
Later, he encountered problems using the
Universal Licensing System (ULS) and
with illness.

The FCC said it had reviewed his re-
quest anew using all information it cur-
rently had before it in the proceeding. The
Commission agreed with Michalak that
his situation was sufficiently exceptional
to permit him to refile for renewal if he’s

still interested in being a radio amateur.
“Based on such review, we conclude that
Michalak should be granted a waiver to
permit the filing of a late-filed renewal
application,” the Commission said.

Amateur Enforcement

@ FCC keeps up pressure on alleged
unlicensed 10 meter operations: The
FCC in February continued its efforts to
stem alleged unlicensed operation—pri-
marily by long-haul truckers—on the 10
meter amateur band. Enforcement Bureau
Special Counsel Riley Hollingsworth
wrote FedEx Corporation CEO Frederick
W. Smith enclosing a complaint assert-
ing that some FedEx drivers have used
“Amateur Radio transmitters to commu-
nicate on the 10-meter Amateur Radio
band without a license,” Hollingsworth
said. The complaint focused on alleged
operations in Tennessee.

Hollingsworth told Smith that anyone
using a radio transmitter on ham radio
frequencies must have an amateur li-
cense. He pointed out that some truckers
have been known to use uncertificated
dual-purpose CB radios that also can

transmit on 10 meters. CB gear must be
FCC certificated—formerly known as
type acceptance—but ham radio gear
does not need to be. So-called dual-use
ham/CB transceivers may not be sold or
marketed under FCC rules.

Hollingsworth asked Smith to advise
FedEx drivers that such operation of
radio transmitting equipment without a
license is a violation of federal law and
could subject violators to stiff fines
and even jail time as well as seizure of
equipment.

Two other trucking firms also were the
target of FCC warning notices involving
complaints of unlicensed operation on
10 meters. Hollingsworth wrote Carl
Leonard Ross of CLR Transport in
Saluda, North Carolina, citing allegations
that a CLR Transport vehicle traveling on
I-85 in North Carolina “was the source
of unlicensed radio transmissions on the
10-meter Amateur Radio band on July 14,
2003.” Cassidy’s Express of Bristol,
Pennsylvania, heard from the FCC re-
garding reports that one of its vehicles
was the source of unlicensed radio trans-
missions while under way in Pennsylva-
nia last October 9.
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In its written testimony, the League
said the two measures contain sufficient
protections against adverse effects to
neighbors, and “reach a good balance
between the legitimate interests of con-
dominium and apartment owner’s asso-
ciations and homeowner’s associations on
the one hand, and the clear benefit to the
public of available Amateur Radio com-
munications.”

The two Hawaii measures, the League
said, would apply existing federal prin-
ciples regarding “reasonable accommo-
dation” of amateur communications to all
residences, whether subject to municipal
or private land-use regulations.

The bills have since moved to the
Hawaii State Senate, where they passed
first reading March 9 and appeared headed
for referral to the Senate Consumer Pro-
tection and Housing Committee.

ARRL Pacific Section Manager Kevin
Bogan, AH6QO, was calling on Hawaii

amateurs to draft supportive e-mails or
letters to their state senators or to even
visit them, if convenient.

PAST ARRL PRESIDENT AMONG
HAMVENTION 2004 AWARD
WINNERS

Hamvention has named ARRL Presi-
dent Emeritus George S. Wilson III,
W40YI1, of Owensboro, Kentucky, the
recipient of its 2004 Special Achievement
Award. The Hamvention Awards Com-
mittee selected Wilson based on his
decades of service to Amateur Radio
through the ARRL, his public service and
emergency communications work and his
determination to overcome the debilitat-
ing effects of a 1995 stroke that left him
partially paralyzed.

A ham since age 16, Wilson—an
attorney by profession—has remained
active in Amateur Radio for more than
50 years. The ARRL’s 11th president,

JIM WHITE, K40J, SK

James A. “Jim” White, K40J (ex-
K1ZX and ex-WAINNC), of Seffner,
Florida, died February 12. The well-
known ham radio contesting enthusiast
had undergone heart valve surgery a day
earlier.

“Jim White, K40J, was a dear friend
and a continual inspiration to contest-
ing,” said George Wagner, K5KG, a
member of the Florida Contest Group
that White founded a decade ago, serv-
ing as its first president. “OJ, as we
affectionately called him, was always
positive and ready to help, inspire,
learn, tease, quip, pontificate and chal-
lenge all of us.”

An ARRL Life Member and a Head-
quarters employee during the 1970s,
White was the son of Ellen White,

ELLEN WHITE, W1YL

—_—

W1YL, and the late Bob White, WICW,
both well-known amateurs and former
ARRL staff members. Not surprisingly,
Jim White worked in the ARRL Con-
test Branch. Over the years, he also
wrote articles for National Contest Jour-
nal as well as for QST.

After Bob White died in 2002, Jim
White established the R. L. White
Memorial Operators’ Club to keep his
father’s W1CW call sign active during
various operating events. Always sport-
ing a big signal out of South Florida,
Jim White shared a multiop contest sta-
tion with his mother. Ellen White said
K40J was on the air during the First
Class CW Operators’ Club Marathon the
weekend before he died.

“His operating abilities were mani-
fest, and he almost always was the first
one to volunteer his help, in spite of his
declining physical abilities,” she said.

White once said he was bitten by the
contest bug after being enlisted as the
Novice op for the Connecticut Wireless
Association’s Field Day effort. “I love
contesting,” he said in his call sign list-
ing on QRZ.com. “There is something
about the camaraderie, discipline and
knowledge contesting demands that fits
me; it doesn’t fit everyone . . . but it sure
fits me.”

White’s family invites memorial do-
nations to the Florida Contest Group
White Memorial Fund—now honoring
both WICW and K40OJ—care of Fred
Perkins, K4LQ, 3437 Lake Josephine
Dr, Lake Placid, FL 33852.

GARY JOHNSTON, KI4LA

— T}

ARRL President Emeritus George Wilson,
W40YI, will receive the Hamvention 2004
Special Achievement Award.

Wilson suffered a stroke in February
1995, and he subsequently stepped down
after serving just over three years in the
League’s top volunteer post. Wilson’s
legacy includes a near lifelong involve-
ment in the League’s emergency and pub-
lic service communications programs. He
remains active in public service and emer-
gency communication, and he continues
his League service as a Great Lakes
Division Assistant Director.

Honored with Hamvention 2004’s top
award—Amateur of the Year—is Dave
Kopacz, KY1V/VP5X, of Hopkinsville,
Kentucky. An ARRL member, Kopacz
created and funded a program that gives
young hams an opportunity each year to
win an expenses-paid DXpedition trip to
North Caicos Island.

“The Awards Committee feels that it
is this kind of support for young people
that will assure the future of Amateur
Radio,” Hamvention’s said in announc-
ing the 2004 award winners.

Kopacz developed the “Young Ham
Contest Program” last year, and 14-year-
old Daniel Bradke, W2AU, was the first
DXpedition trip winner, operating as part
of the VP5X Contest Group during last
November’s CQ World Wide CW Con-
test. “I hope to get other hams involved
in the program and eventually sponsor
kids for every major contest,” he said.

Barry Sanderson, KBOVAK, of India-
napolis has been named as recipient of
the Hamvention 2004 Technical Excel-
lence Award. The Awards Committee
selected Sanderson for developing of a
multi-channel, multiphase slow-scan tele-
vision modulation scheme known as
Redundant Digital File Transfer (RDFT).
Sanderson has been a Hamvention forum
presenter for the past three years.

Hamvention 2004 is Friday through
Sunday, May 14-16, at Hara Arena
near Dayton, Ohio. Awards will be pre-
sented at a recognition program Satur-
day, May 15.
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THE WORLD ABOVE 50 MHZ
VHF Contests Redux

As most of you know, the number of
logs submitted to ARRL contests that
cover 50 MHz and above has been steadily
declining for the better part of a decade.
This fact has not escaped notice of the
ARRL Board of Directors, who in Janu-
ary 2002 formed a subcommittee of the
Membership Services Committee to re-
view both these contests and the VHF+
awards programs. A survey was published
in September 2002 to provide input to the
committee, and its membership was ex-
panded to include more active VHF con-
testers. Starting on February 20, 2004, the
committee Chair, Tom Frenaye, K1KI, the
New England Division Director, posted
the committee’s projected recommenda-
tions in several public forums to stimu-
late discussion and feedback from the
VHF+ community. To see the recom-
mendations go to www.arrl.org/news/
features/2004/02/26/2/. 1 write this prior
to the comment deadline, when neither the
committee nor [ have had a chance to
study the responses. So this column will
focus on some philosophical issues and
provide a little more detail about the ma-
jor recommendations. The speculations
are mine and not the committee’s, and
some of the recommendations will no
doubt be altered by discussions of the
feedback by the time you read this.

Intentions

Tom stated the goals quite succinctly.
First is to encourage the participation of
more people. Where are these new partici-
pants going to come from? Those who
operate day-to-day already enter the con-
tests though they might spend more time
in them if they had more people to work.
Second is to encourage participants to
work more stations. One would think this
is an obvious reason to enter a contest, but
some practices defeat this purpose. One is
grid circling between rovers, where most
of the contest is devoted to working only
one or a very few other rovers, and the rest
of the time is devoted to traveling to an-
other grid corner—usually on roads that
are not good VHF locations. Another is
captive roving where a rover devotes the
entire contest to working only one station,
sometimes even ignoring other stations
that call. Third is encouraging longer-
distance contacts. This rewards better an-
tennas and better hardware.

More Participants

The ICOM IC-706 series is believed to
be the most popular radio ever built, and
thousands more hams own the Yaesu FT-
100/FT-8x7 series. Both Yaesu and ICOM
offer multimode HF/VHF QRP radios.
Several HF/VHF home-station radios
(such as Kenwood’s TS-2000) provide 6
and/or 2 meter multimode capabilities. All
in all, there are probably more than
100,000 of these radios available for
VHF(/UHF) use. All of this has happened
in the last 10 years while the number of
logs in the VHF contests has been drop-
ping steadily. There is still not enough
Cabrillo formatted data to see any trends,
but from the 2001-2002 data we do know
that number of total calls in the VHF con-
test logs ranges from 4500 to 9000 depend-
ing on the contest. Given a remarkably
constant “unique” rate just under 40%, and
knowing that analysis of other contests
implies that many of the “uniques” are in-
correctly copied call signs, that puts the
total number of participants at not much
more than 5000. The results for the UHF
contest are much worse, with only 705 dif-
ferent calls listed in 2002.

There is some evidence that this is a
self-perpetuating problem. HF operators
find VHF contests “boring” unless there
are enhanced conditions (E; or tropo for
instance) or think they will be “boring”
so they either never participate or partici-
pate, find activity levels below what in-
terests them and never return. Here the
committee has recommended a low-
power limited-band option using 50, 144
and 432 MHz to conform to what is com-
mercially available and owned by many
non-participants. Many of the responses
note that 222 MHz should be included

This Month

May 1 Microwave Sprint 6 AM to

1 PM local

2 GHz and Up Contest 6 AM
May 1 to 12 midnight May 2,
local time

50 MHz Spring Sprint 23002
May 8 to 0300Z May 9
Dayton Weak Signal Banquet
6 PM

Dayton VHF Session 1 PM to
4:30 PM

There are no weekend days with good
EME conditions in May*

*Moon Data from W5LUU

May 1-2

May 8-9
May 14
May 15

because reasonably priced transverters
are readily available, and the committee
will look very closely at this. They also
recommended a Hilltopper category lim-
ited to a six-hour operating period to ap-
peal to QRPers who also have lots of
equipment that works VHF but haven’t
been entering VHF contests.

Expanded Microwave Contests

Microwave activity is at an all time
high, but as we have seen, activity in the
UHF contest is very low. Here the com-
mittee believes that the problem is the for-
mat of the UHF contest and proposes to
replace it with a contest format better
suited to this type of operation. The
model is the 10 GHz and Up Cumulative,
which is the only ARRL VHF+ contest
growing in activity. The Cumulative has
the following appealing features for a
microwave contest:

e Six-digit grid reports.

e Pure-distance scoring.

e Changing location by 10 km counts a
new location.

e Encouraging lower band scheduling and
liaisons.

The recommendation is to have a
three-weekend cumulative microwave
contest incorporating all bands from 13
cm up in May, August and September.
The tentative dates are the first week in
May, the first week in August and the
former 10 GHz Cumulative weekend in
September. Based on the responses, each
of the weekends may be scored individu-
ally as well. This contest will have sev-
eral categories: 2.3-5.7 GHz, 10 GHz
only and 10 GHz and up. Thus, those who
are interested only in 10 GHz and the
bands above can continue to operate as
they did in the 10 GHz Cumulative. Each
weekend would start anew. There would
be a home-station section and portable
section for each category and a
multioperator category.

Scoring Metrics

Forty years ago, scoring graduated by
frequency made sense not only as an in-
centive to learn to build equipment for
these bands but also to populate bands
where there was essentially no activity.
Now equipment is readily available and
there is real activity in many places
though less in others. Long-distance mi-

Gene Zimmerman, W3ZZ € 33 Brighton Dr, Gaithersburg, MD 20877 (tel 301-948-2594) ¢ w3zz@arrl.org
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PUBLIC SERVICE

Taking Emergency Communication Training

to the Next Level

By Daniel J. Sullivan, KO1D
207 West Cameron Rd

Falls Church, VA 22046
djs13@yahoo.com

Okay, you are psyched! You took the
ARRL Amateur Radio Emergency Com-
munications Courses Level I and Level
II; you are half way through Level III and
looking forward to a future Emergency
Coordinator position. You check in
dutifully on the local ARES, RACES,
SKYWARN and NTS nets. You begin to
wonder what else is there to learn!

There are many opportunities avail-
able to ham radio operators which would
further our being seen as a “professional
service.” The courses and programs listed
in this article are those you might have
heard of, but might not have explored, be-
cause you really didn’t see how appli-
cable they were to what we do. By no
means is this list exhaustive. If I con-
tacted five communities and spoke to
their emergency coordinators and emer-
gency managers, I could probably add
five more programs for each conversation.
Instead, this article is designed to intro-
duce you to some basic steps which will
impress upon served agencies how seri-
ous we are at improving our capabilities
and understanding their roles.

In this article we first examine some of
the training opportunities we hams, in our
role as emergency communications per-
sonnel, should consider taking. Then we
explore the world of exercises and a long-
term approach to developing a quality ex-
ercise program. I purposely left out classes
on SKYWARN and MARS because they
have become far more commonplace than
the offerings listed in the article.

Further Training Opportunities

In the course of emergency communi-
cations, you come to work with a great
many agencies and organizations. Each
of these agencies and organizations has
a great deal of effort put into various
training regimens in order to properly
execute their stated purpose or mission.
For example, emergency managers do
drills and exercises to review and learn
emergency plans for the local jurisdic-
tion. The question is how can you become
part of this?

Once you are part of it, what do you
do? How do you capitalize on this grow-
ing amount of knowledge? What can you
as a member of a local emergency com-
munications group do to prepare yourself
for a possible activation, and actually re-
hearse whatever role you might have in the
community?

FEMA

FEMA offers the Community Emer-
gency Response Team, or CERT, program.
This is a program that recognizes the need
for training volunteers during large-scale
disasters. At this time, there are seven
courses designed for emergency manage-
ment, public safety, fire and EMS opera-
tions. Consult with your local Emergency
Management Agency (EMA) about your
emergency communications group’s role
in a CERT program (training.fema.gov/
EMIWeb/CERT/overview.asp).

Also on-line, you can learn about vari-
ous aspects of emergency management
through the FEMA Emergency Manage-
ment Institute Independent Study Program.
These courses are free and available on-
line at their Web page: training.fema.gov/
EMIWeb/IS/. Some of the more basic
courses all emergency communicators
should consider include:

1S-001 Emergency Manager, An Ori-
entation to the Position. This course
presents a basic understanding of what
emergency management is and what the
emergency manager does

1S-002 Emergency Preparedness,
USA. A course which helps create an
understanding of personal preparedness
to natural and technological disasters

1S-195 Basic Incident Command. An
interactive course to familiarize yourself
to the basic structure and application of
the Incident Command System.

1S-292 Disaster Basics. This is de-
signed to give a basic understanding of
FEMA and its role in a disaster.

For those who are in leadership and
training positions you should further con-
sider getting the Professional Development
Series certification. These seven courses
help give a greater amount of understand-
ing to how emergency management works
through more theory and planning instruc-
tion, how to communicate and manage oth-

ers in stressful situations and how to de-
velop proper exercises for your commu-
nity. (See Professional Development
Series Web site: training.fema.gov/
EMIWeb/PDS/).

Fire Department

Did you realize that in many jurisdic-
tions you cannot be involved with any as-
pect of a hazardous materials event with-
out some level of training? That means if
there is a communications emergency dur-
ing a chlorine gas leak or a weapons of
mass destruction (WMD) incident requir-
ing RACES or ARES assistance, you may
not be allowed by law to perform your
function. Many local fire departments of-
fer HazMat awareness courses that can be
given to your local emergency communi-
cations group. If your jurisdiction requires
a more in-depth understanding of Self
Contained Breathing Apparatus (SCBA),
Personal Protective Clothing (PPE) or
other aspects of HazMat operations, you
should work with the local fire department
and your Emergency Manager to develop
the appropriate curriculum. If they decide
that this is not something they want vol-
unteers involved with, do not press the is-
sue. HazMat operations are not places for
well-meaning, but untrained, ham radio
operators!

The American Red Cross

The American Red Cross has been of-
fering disaster courses for many years.
They cover all aspects of disaster opera-
tions from basic introductory level
courses to managing a large-scale disas-
ter. As a member of the local emergency
communications group, you should make
it a point to take several of these courses
in order to familiarize yourself with
American Red Cross operations. At the
absolute minimum, every single member
of your emergency communications
group should have a current certification
in First Aid and CPR as well as the In-
troduction to Disasters course. These
courses will help give emergency com-
munications volunteers some basic infor-
mation on how to help themselves
personally and allow them to gain a
greater understanding of what one of our
primary served agencies does on scene.

Steve Ewald, WV1X 4 Public Service Specialist 4

sewald@arrl.org
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Public Safety

It’s been raining for several days, and
suddenly the power goes out at the local
public safety dispatch center. RACES
volunteers are requested to help staff
communications equipment at the Emer-
gency Operations Center (EOC) and the
Emergency Communications Center
(ECC) until the problem is resolved. This
is an occurrence that is more likely than
many realize. Do you know how to oper-
ate all the commercial radios and any
other specialized equipment at the EOC
or at any other ECC? Spend some time
and organize a meeting with local public
safety communicators and have them in-
troduce you to any communications
equipment that you might be requested
to staff during an emergency.

Print Media

I ride the Metro to work and home
each day, which gives me about an hour
each way to read. As you can imagine, [
go through a couple books a month plus
the newspaper. Some consideration
should be given to simply reading a few
books about topical issues for your group.
A couple of books I have read and found
helpful include:

Preparing for Terrorism: The Public
Safety Communicator’s Guide by George
Buck, PhD, Lori Buck, and Barry Mogil
(Stamford, CT: Delmar Publishers, 2003).
This is a book that lays out considerations
prior to and during, as well as, some basic
aspects of a terrorist event and emergency
management aspects thereof for commu-
nication specialists.

Preparing for Terrorism: An Emergency
Services Guide, by George Buck, PhD.
(Stamford, CT: Delmar Publishers, 2002).
This book gives an outstanding description
of how Emergency Management is struc-
tured and operated in the United States. It
includes aspects of the Murragh Bombing
After Action Report from Oklahoma City.

Mission Critical Communications
magazine (Pandata Corporation, Centen-
nial, Colorado): you can subscribe on-line
at www.mccmag.com. This is a monthly
magazine free to people in public safety and
emergency management (if they qualify
during the survey taken when you register).
It includes information about commercial
products, new technologies, commercial
industry news and regulatory information.

This is just a small sampling of avail-
able information sources. [ know there are
more publications available. Just browse
the ARRL, RSGB or other ham radio Web
pages for their publications section and
see what interests you most.

Office for Domestic Preparedness
Within the US Department of Home-
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Certification and
Continuing Education Program

To learn more about the ARRL Amateur
Radio Emergency Communications
training program and the on-line ARRL
Certification and Continuing Education
program, log onto www.arrl.org/cce/.
Level |, “Introduction to Amateur Radio
Emergency Communications,” is a basic
course to raise awareness and provide
additional knowledge and tools for any

emergency communications volunteer. Level I, “Intermediate Amateur Radio
Emergency Communications,” has a more in-depth study into Amateur Radio
emergency communications to enhance the skills and knowledge received from
previous experience. Level lll, “Advanced Amateur Radio Emergency Communi-
cations,” is the third and final stage of the three-level courses. This course is
designed to bridge the gap between basic participation and leadership.

land Security (USDHS), lies an agency
whose purpose is to educate and train first
responders for the unthinkable. The
USDHS Office for Domestic Preparedness
(USDHS/ODP) helps local jurisdictions
conduct training exercises on a variety of
WMD events. They also have courses on
various aspects of terrorism and HazMat
events that might be applicable to you.
Work with your Emergency Manager and
see which courses might be applicable to
your group. You can find a course cata-
logue at this Web site: www.ojp.usdoj.
gov/odp/library/bulletins.htm.

Also, work with your Emergency Man-
ager or other served agencies and develop
a relationship so that you can be included
in any USDHS/ODP-sponsored WMD/
Terrorism exercises the community may be
having. As is often said, it is much better
to develop a relationship prior to an event
then during one. That is especially true in
this day of terrorist threat levels and
Chemical, Nuclear, Biological, Radiologi-
cal and High Yield Improvised Explosive
(CNBRE) awareness. Working with local
public safety and helping elevate their
awareness of your capabilities will help
give you credibility and perhaps even in-
clude your group in their response plans.

You have all this great knowledge.
Now what?

Exercises and Drills

We all know about the annual Simu-
lated Emergency Test (SET) and Field Day.
How many of us see Field Day as a con-
test with the perk of being outdoors on a
nice June day? How many have really gone
so far as to develop a strategy and goals
for an SET? How many have written an
analysis of our emergency communica-

tions groups revealing strengths and weak-
nesses and then built upon those lessons
learned? While it happens occasionally,
perhaps it should happen more.

ARRL Section Emergency Communi-
cations plans describe how a section
would respond to a request for assistance
during a communications emergency.
That plan needs to be tested. If you like
to race cars, you do not take the jalopy
onto the track at Daytona for a spin in
early February and declare yourself ready
for the NASCAR Daytona 500. You can-
not expect the same of your plan either.
You, as an emergency communicator,
need to take that plan out for a spin one
nice and quiet day and see if it will real-
ly work as it is designed. Then you need
to address any misgivings you had about
that plan while promoting the plan's
strengths to anyone who will listen.

Each week, you may have an ARES or
RACES net on your local repeater or HF
frequency. These are considered drills.
Most of us just sit at home or in the car as
we drive to and from our errands and check
in and say how nice a week it was and that
you can hear everyone. It really doesn’t
accomplish much because when a real di-
saster hits home, your check-in list and
your operator pool may not have the same
content for whatever reason.

As that famous cook on TV says, kick
it up a notch. Take it from a weekly drill
to a year-long effort to improve your
group’s effectiveness. Break the year into
quarters, and begin the first quarter with
a small planning group for the year’s SET.
Within your group, decide which emer-
gency communications groups and served
agencies should be represented. Then
meet and begin your planning sessions.



Your first goal should be to develop
some goals and objectives of what you
want to learn, improve, demonstrate or
otherwise test in a given scenario. Next,
select that scenario with the understand-
ing that it be realistic in nature for your
jurisdiction. The best way to do this is to
coordinate your efforts with the local
emergency management agency’s Train-
ing Officer. It is his/her job to help coor-
dinate training dates, maintain a training
calendar and help establish exercises for
local first responders. He/she would be
intimately aware of any hazard assess-
ment done in the jurisdiction and which
scenarios are most feasible. Most impor-
tantly, by coordinating with this indi-
vidual and placing your SET on the train-
ing calendar for the jurisdiction you attain
another level of credibility and support
for your efforts.

Once you have established your goals/
objectives and your scenario, develop
some rules on how things will be done.
What will be artificial? If the scenario
calls for liaison to Smith County, and
Smith County is not available for the ex-
ercise, then delegate someone to handle

Field Organization Reports

Compiled by Linda Mullally, KB1THSV

Public Service Honor Roll
February 2004

This listing is to recognize radio amateurs whose public
service performance during the month indicated 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
appointee above the Section level. —10 points for each
position; maximum 30.

4) Participation in scheduled short-term public service events
such as walk-a-thons, bike-a-thons, parades, simulated emer-
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 por-
tion thereof) of time spent in either coordinating and/or oper-
ating in the public service event; no limit.

5) Participation in an unplanned emergency response when
the Amateur Radio operator is on the scene. This also
includes unplanned incident requests by public or served
agencies for Amateur Radio participation. —5 points per
hour (or any portion thereof) of time spent directly involved
in the emergency operation; no limit.

6) Providing and maintaining a) an automated digital 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

647 368 249 KB2CCD 180
AD4BL  AB2IZ N2YJZ 198 W7ARC
630 345 236 N2IK KB3GFC
W7TVA  KB2DQ  KB2ETO o7 178

520 340 235 K2ABX ~ K7EAJ
N2LTC ~ KA2ZNZ  NN2H 190 0

445 279 230 AG9G NaRarY
K2MPE ~ KC2DAA  KK3F wazzom BT
440 270 220 KB2KOJ

NOVE W2FPG ~ KB2SNP  WI2G AT
435 255 210 181

W2MTA  KC2MBC KA2GJV ~ WATQAA KBSILY

that role so participating groups and
served agencies can execute their plans.
If you notice during the planning that
somehow no plans were made to include
a certain participating group or agency,
find a way to ensure a role for them in
the exercise.

Tabletops, Drills and Full-Scales

At this juncture we need a bit of a side
note about exercises. There are several dif-
ferent classifications of exercises. The
three most applicable to ham emergency
communicators would be Tabletops, Drills
and Full-Scales. Going a bit out of order
you already are well aware of drills and
full-scales. RACES is required to hold
drills on a regular basis. An ARES net on
Sunday morning is essentially a drill. Field
Day and the Simulated Emergency Test,
although not necessarily true full-scale
exercises since they only involve one func-
tion — in this case communications — has
one crucial element of a true full-scale,
multi-functional, multi-agency exercise:
You deploy personnel and material into the
field for the purpose of testing response
capabilities. If you organize your SET to

165 119 N3YTD 93 85
KB2VRO  AC5VN W5CU N2RTF KL7OR
160 118 AD5IS KJ7SI W7RRC
w3YvQ — W3CB ABBNI AF2K W6JPH
156 117 104 92 84
N2YBB ~ W4EAT  KC8VOA  KZ7T KK1A
ke Kor W et eaz
5 91
KCBONE  KOFHl ~ NasBP  wace W5PY
120a  WB2kns KBBNDS  W2DSX g2
WB1CHU WA1URS 102 90 W4DGH
144 113 KF40CU W4CKS  K8SH
KG9B WSMMN 101 KB2RTZ  KG40QA
G9 WaAigvy  WA2CUW WBCPG
138 12 K3JL N3KB 80
NN7H N1IST WW3JC AGAAC
135 110 100 KC7SGM  N2HQL
KDsONs W5GKH N8I3 KIJPG © KekV
N50UJ  KASCL  KFawll  wpsq
131 W4NTI  WSCBE  K2YYF  k4wKT
KB5JBV  wosHL  N1lQI warwy  Kaakl
130 N7CM_ WOHXB - N1JX N2LJD
KaskLU ~N7vss — N7DRP AB8SK  k7MQF
ACBXK  AG4DL  NR2F KC8UTL  W5NK
KW1U KCs0zT ~ W8IM 8DD K3IN
WXaH ~ Nasw  NOMN — WB4GGS waoLyK
KAODBK W3zaN ~ KBSTCH —wawxa~ g
N2GJ WAS0UV  WNOY KaFuM T8
woUCE  K4BEH  KKSGY  kzuaT — NPTOL
WB5ZED AF4NS ~ WASSSI - wpsDHC {SOAT
KE4JHJ  WIALE  KASBWNO 9FLJ
128 WINXC KCBNBI
N7EIE K2AN
W1PLW WA2WMJ  KG2D
W7QM 2 76
125 N7YSS ~ WA2YBM  wB2lUH  W2QOB
KDILE  N8NMA  WILG W4DLZ  N3ZOC
120 NF5B KGOGG ~ N5KWB 75
Nswsw  KBMC KC2EOT  KE3FL  (Zoive
WhaUve N2AKz ~ WB2QIX AA3GYV &
wagJwL ABOWR - N3wkK
K2UL wiqu NIWK 74
AB4XK 109 KC2GOW \WBBRCR W7DPW
WIGHF  Koeviw KB2KLH KE2sx KBCQGF
N2JWW 407 8\?3N J 89 73
WX4J WAZJY K4RLD  KAQO
WeIVV 38 W7TC WD4LSS  W5XX
4,
Kilww  KBSPGY kpopTi  KF7GC WarAl
W4DAC KB9KEG 6 ABOUY
W8YS W2DWR 95 KF60IF
K6YR 105 KC8VIF  wBeUzx 70
KSDPG  kpscal %4 K8VFS ~ WB4BIK
KA9RZL KD1SM  KC8BTE

The following stations qualified for PSHR in previous months,
but were not recognized in this column: (January) WA1URS
120, K1HEJ 104, NM1K 100, N1VXP 100, W1QU 100,
KA1GWE 90, KATRMV 90. (December, 2003) N1IST 142,
N1LKJ 120, W1GMF 120, KW1U 120, N1lQl 110, N2JWW
110, KD1LE 105, W1PLW 105, KB1JEC 100, N1TPU 87.

be at the same time as an American Red
Cross exercise or a local emergency man-
agement exercise, you now have your full-
scale exercise.

The Tabletop is probably the least
known to most hams. Essentially as de-
fined by FEMA in IS-139 Exercise Design:

The tabletop is largely a discussion
guided by a facilitator (or sometimes two
facilitators who share responsibilities). Its
purpose is to solve problems as a group.
There are no simulators and no attempts to
arrange elaborate facilities or communica-
tions. One or two evaluators may be se-
lected to observe proceedings and progress
toward the objectives.

For reference to FEMA, IS-139 Exer-
cise Design, see training.fema.gov/
EMIWeb/downloads/is139UnitS.doc

For a far more in-depth appreciation
of exercises, exercise design and exercise
execution consult the FEMA IS-120 Intro-
duction to Community Exercises and
IS-139 Exercise Design courses (training.
fema.gov/EMIWeb/IS/).

Editor’s note: This article will continue
next month.

Section Traffic Manager Reports
February 2004

The following ARRL Section Traffic Managers reported:
AK, AL, AR, AZ, CO, DE, EB, EMA, ENY, EPA, GA, IL, IN,
KY. KS, LA, MDC, ME, MI, MO, MS, NC, NFL, NLI, NNJ.
NNY, NTX, NV, OH, OK, OR, ORG, SB, SD, SJV. SNJ, STX,
TN, VT, WCF, Wi, WMA, WNY, WPA, WV, WWA, WY

Section Emergency Coordinator Reports
February 2004

The following ARRL Section Emergency Coordinators
reported: AK, AR, AZ, CO, EWA, GA, IL, IN, KY, LA, MDC,
MN, MO, NC. NFL, NLI, NNJ, NV, SD, SFL, SJV, SNJ, SV,
TN, VT, WMA, WNY, WPA, WTX

Brass Pounders League
February 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
W4ZJY 0 1723 1839 7 3569
W1GMF 0 481 3031 51 3553
KK3F 33 1462 1422 40 2957
WB5ZED 37 1345 1225 31 2638
KA5KLU 0 948 1110 29 2087
N2LTC 0 798 779 55 1632
WB5NKC 20 99 1207 3 1382
K7BDU 4 656 653 2 1315
KW1U 0 1054 895 4 1953
N1lQl 0 500 1203 0 1703
AK6DV 0 617 498 8 1123
WA4EAT 0 548 563 1 1112
WeIVV 0 505 521 0 1026
WX4H 0 351 541 5 897
W7QM 6 452 432 4 894
K9JPS 0 411 31 383 825
ABOWR 0 356 355 0 711
N5SIG 4 304 313 16 637
WB4GGS 0 277 323 5 605
KD8HB - - - - 605
W4DAC 15 272 255 28 570
N2JWW 20 296 176 71 563
NB8IXF - - - - 552
W7TVA 48 213 172 89 522
WeDOB 2 138 320 47 507

BPL for 100 or more originations plus deliveries: NOVE 382,
W9IIHW 321, and K5MC 125. The following stations qualified
for BPL in previous months, but were not recognized in this
column: (January) NM1K 969. (December 2003) W1GMF
2894, KW1U 1488, N11Ql 1453,
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THE WORLD ABOVE 50 MHZ
VHF Contests Redux

As most of you know, the number of
logs submitted to ARRL contests that
cover 50 MHz and above has been steadily
declining for the better part of a decade.
This fact has not escaped notice of the
ARRL Board of Directors, who in Janu-
ary 2002 formed a subcommittee of the
Membership Services Committee to re-
view both these contests and the VHF+
awards programs. A survey was published
in September 2002 to provide input to the
committee, and its membership was ex-
panded to include more active VHF con-
testers. Starting on February 20, 2004, the
committee Chair, Tom Frenaye, K1KI, the
New England Division Director, posted
the committee’s projected recommenda-
tions in several public forums to stimu-
late discussion and feedback from the
VHF+ community. To see the recom-
mendations go to www.arrl.org/news/
features/2004/02/26/2/. 1 write this prior
to the comment deadline, when neither the
committee nor [ have had a chance to
study the responses. So this column will
focus on some philosophical issues and
provide a little more detail about the ma-
jor recommendations. The speculations
are mine and not the committee’s, and
some of the recommendations will no
doubt be altered by discussions of the
feedback by the time you read this.

Intentions

Tom stated the goals quite succinctly.
First is to encourage the participation of
more people. Where are these new partici-
pants going to come from? Those who
operate day-to-day already enter the con-
tests though they might spend more time
in them if they had more people to work.
Second is to encourage participants to
work more stations. One would think this
is an obvious reason to enter a contest, but
some practices defeat this purpose. One is
grid circling between rovers, where most
of the contest is devoted to working only
one or a very few other rovers, and the rest
of the time is devoted to traveling to an-
other grid corner—usually on roads that
are not good VHF locations. Another is
captive roving where a rover devotes the
entire contest to working only one station,
sometimes even ignoring other stations
that call. Third is encouraging longer-
distance contacts. This rewards better an-
tennas and better hardware.

More Participants

The ICOM IC-706 series is believed to
be the most popular radio ever built, and
thousands more hams own the Yaesu FT-
100/FT-8x7 series. Both Yaesu and ICOM
offer multimode HF/VHF QRP radios.
Several HF/VHF home-station radios
(such as Kenwood’s TS-2000) provide 6
and/or 2 meter multimode capabilities. All
in all, there are probably more than
100,000 of these radios available for
VHF(/UHF) use. All of this has happened
in the last 10 years while the number of
logs in the VHF contests has been drop-
ping steadily. There is still not enough
Cabrillo formatted data to see any trends,
but from the 2001-2002 data we do know
that number of total calls in the VHF con-
test logs ranges from 4500 to 9000 depend-
ing on the contest. Given a remarkably
constant “unique” rate just under 40%, and
knowing that analysis of other contests
implies that many of the “uniques” are in-
correctly copied call signs, that puts the
total number of participants at not much
more than 5000. The results for the UHF
contest are much worse, with only 705 dif-
ferent calls listed in 2002.

There is some evidence that this is a
self-perpetuating problem. HF operators
find VHF contests “boring” unless there
are enhanced conditions (E; or tropo for
instance) or think they will be “boring”
so they either never participate or partici-
pate, find activity levels below what in-
terests them and never return. Here the
committee has recommended a low-
power limited-band option using 50, 144
and 432 MHz to conform to what is com-
mercially available and owned by many
non-participants. Many of the responses
note that 222 MHz should be included

This Month

May 1 Microwave Sprint 6 AM to

1 PM local

2 GHz and Up Contest 6 AM
May 1 to 12 midnight May 2,
local time

50 MHz Spring Sprint 23002
May 8 to 0300Z May 9
Dayton Weak Signal Banquet
6 PM

Dayton VHF Session 1 PM to
4:30 PM

There are no weekend days with good
EME conditions in May*

*Moon Data from W5LUU

May 1-2

May 8-9
May 14
May 15

because reasonably priced transverters
are readily available, and the committee
will look very closely at this. They also
recommended a Hilltopper category lim-
ited to a six-hour operating period to ap-
peal to QRPers who also have lots of
equipment that works VHF but haven’t
been entering VHF contests.

Expanded Microwave Contests

Microwave activity is at an all time
high, but as we have seen, activity in the
UHF contest is very low. Here the com-
mittee believes that the problem is the for-
mat of the UHF contest and proposes to
replace it with a contest format better
suited to this type of operation. The
model is the 10 GHz and Up Cumulative,
which is the only ARRL VHF+ contest
growing in activity. The Cumulative has
the following appealing features for a
microwave contest:

e Six-digit grid reports.

e Pure-distance scoring.

e Changing location by 10 km counts a
new location.

e Encouraging lower band scheduling and
liaisons.

The recommendation is to have a
three-weekend cumulative microwave
contest incorporating all bands from 13
cm up in May, August and September.
The tentative dates are the first week in
May, the first week in August and the
former 10 GHz Cumulative weekend in
September. Based on the responses, each
of the weekends may be scored individu-
ally as well. This contest will have sev-
eral categories: 2.3-5.7 GHz, 10 GHz
only and 10 GHz and up. Thus, those who
are interested only in 10 GHz and the
bands above can continue to operate as
they did in the 10 GHz Cumulative. Each
weekend would start anew. There would
be a home-station section and portable
section for each category and a
multioperator category.

Scoring Metrics

Forty years ago, scoring graduated by
frequency made sense not only as an in-
centive to learn to build equipment for
these bands but also to populate bands
where there was essentially no activity.
Now equipment is readily available and
there is real activity in many places
though less in others. Long-distance mi-

Gene Zimmerman, W3ZZ € 33 Brighton Dr, Gaithersburg, MD 20877 (tel 301-948-2594) ¢ w3zz@arrl.org
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crowave contacts are currently inhibited
by the expense of amplifier devices. Even
with good antennas, working any distance
on tropo on any VHF+ band with one or
two watts from an ordinary location is not
easy. Yet technology is ever improving,
and surplus amplifiers have appeared in
recent years, so that problem will even-
tually disappear. Given even a few tens
of watts, surprising distances are readily
possible as we are finding on 3.4 GHz
with the widespread availability of the
40 W Toshiba amplifiers.

The current graduated scoring by fre-
quency makes all the VHF contests
microwave contests. With a contact/mul-
tiplier ratio essentially never greater than
four, it makes no sense to try to get an
unsure multiplier on 6 or 2 meters when
you can make a sure contact on one of
the microwave bands. Therefore what you
hear on 2 meters and to a lesser extent on
6 meters is stations constantly disappear-
ing to work contacts on other bands
manufactured by moving everyone they
work. Only a massive E; opening on 6
meters changes this reality and then only
for a short time. Those upper-band con-
tacts are just worth too many points. Like-
wise there is no reason to try for a dis-
tant contact on any band—they all count
the same.

The committee has recommended that
contacts within your own grid and those
grids touching it count 2 points and with
grids beyond that 3 points regardless of
band. To the serious competitor, contacts
on the higher bands are still absolutely
necessary both for the multipliers and
their contact points, but they would no
longer dominate the VHF contests to the
extent that they have. To limit some of
the abuses outlined in the next section,
the committee recommended that con-
tacts with rovers be one point regardless
of distance. The responses clearly indi-
cate that this rule gives the impression of
devaluing rover contacts, which was not
the intent, so this part of the recommen-
dation is likely to change. One possible
solution is to count non-rover to rover
contacts like any others, count rover to
rover contacts in contiguous grids one
point and beyond that 3 points.

Rover Rules

Several of the committee members,
myself included, strongly supported a re-
turn to the original rover rules where all
contacts and all grids count separately
from each activated grid. In the past al-
most all rovers agreed with that; but from
the responses I’ve read so far, that’s no
longer the case. It’s an important distinc-
tion because the most effective strategy
is different in each case. Under the old

rules (as Brian, ND3F, has shown) the
best strategy is to stop at about eight grids
staying just until the rate begins to drop
significantly and then move to a new grid.
Under the present altered rules, the most
effective strategy is to start at one end of
a heavily populated area in a fixed loca-
tion. Then drive at least 400 miles or more
in a straight line stopping only rarely
where there are unusually high concen-
trations of stations until you reach the
other end, where you end the contest like
you began. Under the original rules, rover
scores are so large that they unduly dis-
tort the club competition, but under the
current rules (with rover to rover contacts
limited to 1 point in the same or adjacent
grids and grid circling banned, see be-
low) rover scores could be retained in the
club competition.

Both the single and multioperator
classes and the club competition are af-
fected by grid circling at four-grid inter-
sections and by captive roving where a
rover works only one station. In both
these cases, the only beneficiaries of
these manufactured contacts are the part-
ners in the grid circling dance or the
single station that the captive rover
works. The committee proposed to ban
both practices. Tom’s e-mail did not
explain how the log checker would rec-
ognize these practices. A quantitative
measure is always the best way, but they
were unable to find any that would not
cause other problems. Therefore, the an-
swer will be to describe each practice and
use software to detect its existence by
checking logs. It’s possible that someone
in Wyoming or northern Maine might op-
erate from grids where there is only one
station to work on many bands. Yet some-
one who works one station 50 times in
seven grids and passes through EM12
and EM13, for example, among others
without working more than four other
contacts would be suspect. Nor can he es-
cape by not submitting a log—the soft-
ware will catch the station he works.

Several responders have suggested
quantitative measures for these practices.
Preventing a rover from operating more
than one time from a given grid only re-
duces the circling by half. The only ef-
fective rule is saying that once a rover
has made a contact from a grid, he can-
not make a contact from another grid for
a fixed period of time, say one hour. There
are disadvantages here as well, but they
appear not to be as serious as some oth-
ers. Again, this is something that the com-
mittee will need to discuss.

June VHF Party 50-1296 MHz

The committee believes that empha-
sizing the VHF nature of one of the con-

tests is a good idea. The recommenda-
tion makes the June contest 50-1296 MHz
to take advantage of E propagation, but
some who like this idea have offered an
alternative suggestion that January should
be the more VHF-oriented contest be-
cause the opportunity for mountain-top-
ping is much less at that time. I would
have thought that under the mediocre
propagation conditions that exist most of
the time in January, the more bands the
better. Likewise, stations in June may be
too busy working E; to devote the time
needed to run from band to band, but per-
haps that is not the case.

ON THE BANDS

In years of lower sunspot numbers like
2004, February is often a quiet month, propa-
gation-wise. The winter E, season has either
ended or will end very early in the month. It
is too early and too cold for much tropospheric
enhancement and auroral activity is often not
great. This year was much more active than
expected on 6 meters, but otherwise, there was
little enhancement to report.

6 Meters

What had already been a good winter E
season roared into February unabated. The
following reports are from the named indi-
vidual plus some fills from the Internet propa-
gation reflectors at DXworld.com and DX
Summit. My local contact, Dave, N3DB
(FM18), reports E; for 9 of the first 12 days
of February, including double hop E; on the
7th to TI and XE. Bill, KOHA (EN10) and Jon,
N@JK (EM17), had a big day into Mexico on
the 2nd and to a lesser extent on the 3rd, with
contacts to XE2SNG, XE2TEP and XE2TH
(DM30), XE2YW (DL82) and XE2NBE
(ELO05). They both enjoyed a widespread four-
hour opening to the east early on the 4th. Late
on the 7th into the early GMT hours of the
8th featured a strong opening from Texas to
Florida and thence into DL47 and EKO09 in
Mexico. Gary, KB3HJA, joined the crowd
who worked both Mexico and TISKD. Mean-
while, NOJK worked westward into DN36 and
DN57, and NW70 worked eastward into
Illinois, Missouri and Nebraska. On the 10th,
N@JK notes a four-hour midday opening ex-
tending from 1500Z to 1900Z with multiple
E, clouds from western South Carolina to
northern Alaska. He, N3DB and the propaga-
tion reflectors note a long-lived E opening
on the 12th from 1300Z to 2300Z covering
most of the eastern and Midwestern US. An
opening this long this late in the season is very
uncommon.

Midmonth, Russ, NIRAM (FN65), had an
unusual E/TE opening late on February 14
starting with LUIDMA/B and then LW3EX.
The following day Pat, W50ZI, worked
XE3PNH (EL61) in Cancun and shortly there-
after OC3I (FIO0) as did Graham, KE4WBO,
in EL96. Both of them heard strong backscat-
ter signals at that time typical of an F2 open-
ing. Later that day, weak aurora appeared on
6 meters for one of the few times in February.
Jack, N6XQ, the operator of OC3I located
north of Lima, Peru, says that after working a
few XEs on February 13 and 14 he had a much
stronger opening working about 45 W4s and
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‘WS5s on the 15th and few Caribbean and South
Americans later, early on the 16th. Jack also
says the OA4B beacon is up and running with
13 W into a vertical antenna on 50.036 MHz.
DX Summit shows that WP4NIX had numer-
ous TE signals into CX and PY and the next
afternoon (their time) both 5B4 and SV were
into ZS on TE.

Microwaves

Brian, WA1ZMS, claims a new World and
North American record of 79.6 km for the
241 GHz band for a contact from EM96wx
with W2SZ/4 [Pete W4WWQ operator] in
FMO7fm on their fourth attempt over this path.
This contact also represents the fifth grid for
W2SZ/4 and the first claimed VUCC on this
band. Atmospheric attenuation ranged from
0.273 dB/km at W2SZ/4 to 0.681 dB/km at
WA1ZMS/4. The contact used QRSS, very
slow-speed CW that allows very narrow band-
widths (1.3 Hz) to improve S/N and the
Spectran (I2PHD/IK2CZL) waterfall display
to detect the signal. The transmitter is a Gunn
oscillator driving an anti-parallel Schottky
GaAs diode as a tripler producing about
—1 dBm output. High stability and low phase
noise is achieved by using new homebrew di-
rect synthesizers as reference oscillators. Con-
tacts over any distance at these frequencies
are a real technical and operational feat. It is
difficult simply to generate a signal of this
stability and receive it, not to mention the dif-
ficulty of aiming an antenna with less than 1°
beamwidth (see Figure 1). They did all of this
and endured the many months of operating
when the temperatures are low to avoid as
much attenuation by water vapor as possible.
Congratulations, Brian and Pete!

EME

Lance, W7GJ, provides an excellent
primer on 6 meter EME work at his Web site
www. bigskyspaces.com/w7gj/Welcome_to_
6m_ EME.htm. He points out that a station
with 1 kW output to a modern well-designed
Yagi over 1.5 A long is now EME-capable on
6 meters using the K1JT JT65 mode and dis-
cusses many important features that define the
possibility of EME contacts. With 6-meter DX
conditions now limited pretty much to E
propagation and an occasional E/TE link,
modern technology has provided us with an-
other way to work DX.

HERE AND THERE
Spring Sprints

The last two Spring Sprints (see the April
WAS50) occur this month, the Microwave
Sprint on May 1| and the 50 MHz Sprint on
May 8-9. Liaison frequencies are encouraged
in the Microwave event. Look at www.etdxa.
org/ for further information.

W5VAS SK

Paul, N5SHYYV, called with the sad news
that Hank Arsaga Jr, W5VAS, of Metairie,
Louisiana, passed away on March 1. Hank was
well-known for his booming VHF signal es-
pecially for many of us on 6 meters and for
being a fine Elmer to many hams in the
New Orleans area. His beacon W5VAS/B in
Kenner, Louisiana on 50.060 MHz was one
of the best known in the continental US. John,
N5JM, tells me that he will lead a group of
local hams to maintain Hank’s call and
beacon as a memorial.
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Dayton

The 12th annual Dayton Weak Signal Ban-
quet sponsored by the Weak Signal Group will
be held at the Holiday Inn North in Dayton
Friday night May 14 beginning at 6 PM. This
is an excellent way to meet your friends.
Further information can be found at www.
wa8wzg.com/weak % 20signal.htm. The
VHF Session organized by Red, W8ULC,
will be on Saturday, May 15, from 2:15 to
5 PM in Room 2. This session always has
lots of interesting information so plan to
be there.

2 GHz and Up Worldwide Club Contest

Covering all microwave bands above 23
cm, this contest sponsored by the San Ber-
nardino Microwave Society runs from 6 AM
local time Saturday, May 1, to 12 midnight
Sunday, May 2. Note that is a revised date.
Operate a maximum of 24 hours. Entries are
based on clubs or groups with three catego-
ries depending on numbers of members
(2-10, 11-50, >50). The exchange is six-digit
Maidenhead Locators. Send logs (due 30 days
after the contest) to SBMS Contest Commit-

BRIAN JUSTIN, WA1ZMS, FROM WWW.MGEF.ORG

Figure 1I—Homebrew
30 cm parabolic
reflector with
Cassegrain feed
system used for the
new 241 GHz record.
The feed is a W2IMU-
style dual-mode
horn and the gain is
estimated to be about
53 dB.

Figure 2—June is the
time to hit the road.
We have all worked
John, WZ8D, on his
travels. Here is a
WSJT setup from the
cab of John’s
camper. The radio is
mounted at the lower
left.

tee, Pat Coker, N6RMJ, 40916 179th St,
Lancaster, CA 93535. For further information,
see www.ham-radio.com/sbms.

European WW EME Contest

There were 112 entries in the 2003 REF/
DUBUS EME Contest as reported at
www.marsport.demon.co.uk/2003results.
pdf. Leading scores were I2FAK on 2 meters,
F6KHM on 70 cm, F2TU on 23 cm, OE9XXI
on 13 cm, F2TU on 5 ¢cm and F6KSX on
3 cm. HB9Q was the multiband winner fol-
lowed closely by OZ4MM and F2TU.

Global Six Meter Marathon

From Seppo, OHIVR, comes word of
the 2004 Six Meter Marathon. The objec-
tive of the Marathon is to work as many
DXCC countries as possible on 6 meters
between 0000Z May 8, 2004, and 2400Z
August 8, 2004. The results of the con-
test will be published during the Tampere
Six Meter Forum in Tampere, Finland, on
August 14. There is a North American
class. Further information is available at
www.50me.tk/.



HOW’S DX?

4UTUN—United Nations Headquarters

KU9C

On the afternoon of February 3, 1978,
most DXers around the world had no idea
that on the following day, just a few hours
later, there would be a new DXCC coun-
try on the air for the first time. Appropri-
ately, it was Dr Maximilian “Max” C.
DeHenseler, HBO9RS, who would make
that first QSO as 4U1UN at approxi-
mately 0045Z on February 4, 1978 dur-
ing the ARRL DX Contest. As you can
imagine, there was a lot of confusion
among the participants in the contest and
DXers alike.

A New Country is Born

In early 1978 Max, who was the Chief
Cartographer for the UN and President
of the United Nations Radio Club, began
his work to get 4U1UN on the DXCC list.
Back in those days “distinctively sepa-
rate administration” Entities were pos-
sible. Max worked through the UN
Secretary General to obtain the needed
approval to activate 4U1UN from the top
floor of the UN Secretariat Building. The
September 1978 issue of QST reported
that the ARRL Board of Directors had
approved the addition of the United
Nations Headquarters to the DXCC list
following the recommendation of the DX
Advisory Committee (DXAC). QSOs
made on or after February 4, 1978 would
be approved for DXCC credit.

4U1UN Becomes a Rare Entity

From the inception of 4U1UN until the
early to mid ’90s the station was very ac-
tive by both UN club members and guest
operators. In the '90s there was a con-
flict between a guest operator and the UN.
We won’t go into the details here; how-
ever, the results were that 4U1UN activ-
ity was significantly less than it had been.
Since then 4U1UN has started to appear
on many most wanted lists and currently
ranks no. 57 worldwide on The DX
Magazine’s 2003 Most Wanted List. In
Europe it ranks no. 56. For the rest of the
world (Africa, South America and Asia)
it’s no. 30. Here in the US it is not in the
top 100.

New York City

New York City is just less than 300
kilometers (200 miles) from my home.
It’s about a four hour drive or around two
and a half hours via train. Several years

Christa, KB3JIU, works down the pileup
from 4U1UN, while Bernie, W3UR, listens
in.

Visitors can listen in as a translator
reports in six different languages.

ago I started hinting to Steve, KU9C, that
I would love to go and operate from the
4U1UN station, even if just for a few
hours. In the fall of last year I started ask-
ing around again to see if my daughter
Christa, KB3JIU, my dad Tony, N3ME,
and I could go up for a day and operate
from the club station. Our plan was to
take the train, which was reasonably
priced and could drop us just a few blocks
from the United Nations in midtown
Manhattan. We originally planned to go
in December, possibly on a day that
Christa was off from school. However,
due to the schedule of our host we had to
postpone until January 30. Christa had
school so we ended up taking her out for
“an educational field trip.” Unfortunately,
my dad was unable to join us. He really
wanted to go but realized it was impor-

During daylight hours Steve, KU9C,
helped keep 4U1UN on the air.

To GENERAL ASSEMBLY
BUILDING  #

BATIMENT DE LASSEMBLEE
GENERALE #

Christa takes a look at a model of all of the
UN buildings. But where are the antennas
models?

tant for us to go on with the plans.

On Friday morning Christa and I got
up at 4 AM and headed to the Amtrak
station near the Baltimore Washington In-
ternational (BWI) Airport. This was her
first time on a train. It took about half
the time of driving and we would not have
to worry about parking. There we met up
with Steve, KU9C, who also took the
train to New York City’s Penn Station.
The three of us took a taxi to our hotel,
which was directly across the street from
the UN. We dropped off our luggage and
then walked across the street to the
visitor’s entrance. Since we had more lug-

Bernie McClenny, W3UR 4 3025 Hobbs Rd, Glenwood, MD 21738-9728 € w3ur@arrl.org
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A look at the United Nations Secretariat Building from our hotel.
This is a 39 story building with a penthouse on top. If you look
carefully you can see the multi-band vertical. The antennas are

over 550 feet off the ground.

gage (laptop, IC-706 and accessories) we
went into the guard house, where they
called up to Mohamed, KA2RTD, our
host. After clearing the security check
point, we then went up to the 4U1UN sta-
tion, which is located in the penthouse
atop the UN building.

We had originally planned to do
RTTY, but the day before our operation
another member of our team, Henry,
KT1]J, had to cancel due to some personal
business. Henry had our RTTY cables. He
assured us next time we could do RTTY.
Once we got in the shack we turned off
the NCDXF 4U1UN beacon and used that
vertical antenna on one rig and the multi-
band dipole on another rig. We quickly
discovered it would be impossible to op-
erate both rigs at the same time due to
interstation interference. Next time a
band pass filter will be needed.

Realizing that Asia is the most diffi-
cult area to work, we tried to look for
those stations on 20 meters at the begin-
ning of our operation. Conditions were
not very good. So with just one rig and
lousy conditions we set up Christa on
40 meters SSB. This was her first
DXpedition and she generated an instant
pileup. About every hour or so we
switched operators.

At one point Steve was operating so
Christa and I were able to take a tour
given by our host, who was able to take
us into some areas the normal tour didn’t
travel through. It was a great opportunity
and we were able to keep the 4U1UN (For
You One United Nations) station on
the air. After our initial operation on
40 meters, we bounced between the
higher bands working down the pileup
and then switching to the next higher or
lower band. Although propagation was
pretty bad we were able to work some
Europeans. We only managed to work
three Asian stations (4X, 5B and JA), and
that was on 30 meters. Christa and I were
able to stay and operate until 9 PM local.
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Press releases are available in dozens of languages.

The General Assembly is composed of representatives of all Member States, each of
which has one vote. Decisions on important questions, such as those on peace and
security, admission of new Members and budgetary matters, require a two-thirds

majority.

Afterward we walked to our hotel just
across the street and got some much
needed R&R before heading home the
following morning.

Future Activity from 4U1UN

Operating from the 4UIUN station
has been limited for several reasons. The
club has about 10 members, of which
about three are interested in and able
to operate HF. Our host is one of the most
active members, but he does not enjoy
the big pileups. Operations from the
club station must include a UN club
member, who is responsible for the sta-
tion and security.

Currently the antennas are a multi-
band dipole and multiband vertical. There
are plans to install another larger verti-
cal. That work, however, must be done
by a certified UN electrician or mainte-
nance worker. Hopefully, they can also
install a 6 meter loop antenna at the same
time. A request was also made, three
years ago, for the electricians to run a

220 V line to be used for the amplifier.
At the moment, when the amp is work-
ing it runs on 110.

All future operations of 4U1UN will be
pre-announced in the DX bulletins to alert
everyone and to help prevent pirate opera-
tions. For those who need 4U1UN for a
new country, keep an eye on the bulletins
and be prepared to take a day off from
work or have an open weekend. All QSL
requests for 4U1UN should go to the club
station address, Grand Central Station, PO
Box 3873, New York, NY 10163.

Thanks

Christa and I would like to thank the
4U1UN United Nations Amateur Radio
Club, KA2RTD, KU9C and KT11J for
making our operation possible. We hope
to have the opportunity in the future to
once again say QRZ Four You One United
Nations? Until next month, see you in the
pileups!—Bernie, W3UR

Photos by W3UR except as noted.



MICROWAVELENGTHS

Noise in Microwave Receivers

In the first installment of Microwave
Low Noise Amplifiers (January 2004 QST),
we explored circuits and construction. In
the second installment (March 2004 QST),
we continued with an understanding of
noise, and ran through some examples and
formulas. Now it is time to look at an en-
tire receive system to determine our ability
to dig signals out of the noise.

Review

In review, let’s recall the units and
measures that we employ for gain and
noise. These can be logarithmic or lin-
ear, and because formulas and our under-
standing can work easier with a particu-
lar choice, it is helpful to be able to
convert between them.

Linear measures express the relation-
ship between units as direct multiples. For
instance, if we have 200 mW going into
an amplifier, and a linear gain factor of 4,
then the output is expected to be 800 mW.
If we have a linear signal to noise ratio of
20, we expect the signal to have twenty
times the power of the noise (in the band-
width). If we have a noise temperature of
1000 kelvins (K) and add a noise power

Antenna
NFg =1 LNA Mixer
Gy = NF, =2 NF; =10
\V G, =100 Gy=1/5
Feed Line
NF; =2
Gy =1/2

Figure 1—A simple example of a
receiver front end.

Antenna
NFg =1 LNA Mixer
Gy=1 NF,=126 NF, =10 NF'F_2
\J/ G, =100 Gy=1/5 57
Feed Line 1 Feed Line 2

Example A NF; =10 NF; =10

Gy =1/10 G3 =1/10
Example B NF,; =1.26 NF; = 1.26

Gy =1/1.26 Gz =1/1.26

Figure 2—LNA placement (A) in shack
and (B) at top of tower.

Noise Factor

We use noise factor (NF) rather than noise figure (nf) in this calculation, and can
convert to any units when done. If noise is expressed in temperature or noise figure,
it must be converted to noise factor for each component. The formula for cascaded
noise factor is:

NF, —

NFp += NFp
G

CNF1 +=

CNF3 CNF; += NFs 4

CNF e, @ ENeNE
(0 =4 0 M1 M2

CNF,

and so forth—or for an entire system:

NF, -4 NF2, 3

— = 4=
Go Go Gy

Where CNFx is the cascaded noise factor at the output of element x, NFx is the
noise factor of the individual element at stage x, and Gx is the linear gain of ele-
ment x. Losses are expressed as fractional values for linear gain and the noise
factor for an attenuator is equal to the inverse of the fractional gain, for example
a 3 dB attenuator has a gain of %2 and a noise factor of

1
/ or 2.
2

Refer to Figure 1 for our first example. Our first element (subscript of zero) is the
antenna. Assuming it has no significant resistive losses, it has a linear noise factor
of 1 (no noise) so NF, is therefore 1, and no loss or gain, so its linear gain is 1. The
next element is the feed line. Its loss is a linear gain fraction, for example %2 for
3 dB of loss, and the noise factor of an attenuator is the inverse of the gain, or in
this case 2. Applying the equation, we get a CNF; of 2. We can put our LNA next.
Let’'s assume 20 dB of gain (linear gain factor of 100) and a noise factor of 2 (same
as a noise figure of 3 dB or temperature of 290 K). Applying these numbers we get
a CNF, of 4. To convert to noise figure, we take 10 log(4) = 6 dB noise figure at the
output of the LNA. Just as derived above, the 3 dB of feed-line loss directly added
to the 3 dB of LNA noise figure to make a 6 dB system. When you take the next
step, where typically a feed line and/or a mixer follows the LNA, you will see that
quite a bit of loss can be tolerated without sacrificing much system noise figure. It is
the gain of the LNA that overcomes the effects of the subsequent loss.

If you do some rough calculations you can see that a typical hilltop system with
feed-line loss below 1 dB, an LNA with about 20 dB of gain and a noise figure of
better than 1dB, driving a mixer with a (conversion) loss of 7 dB and a noise figure
below 10 dB, can result in a complete receiver that has a noise figure below
2.5 dB.

Let’'s examine two home station examples. As shown in Figure 2, example A, we
have an antenna mounted at some distance from the receiver. It is not uncommon
to have 10 dB of tower-to-shack cable loss at microwave frequencies, and we use
that figure for this example. Adding an excellent LNA with a 1 dB noise figure and
20 dB of gain at the end of such a lossy feed line, followed a 1 dB loss in front of
the example mixer and first IF stage, results in a total system noise figure of about
11.5 dB. You are invited to do the calculation yourself. On bands below 47 GHz,
an 11 dB system noise figure is considered very poor performance.

Now, as shown in example B of Figure 2, let's move the LNA near the antenna,
and assume that cabling and TR relay introduce 1 dB of loss between the antenna
and LNA. Using the same cable with 10 dB of loss from the tower to the receiver,
the equations show that the resulting system noise figure is about 5 dB. This is a
much better result than the previous example, but has the added complexity of a
mast mounted LNA and remote TR switching and sequencing. Most microwavers
with home stations remotely mount LNAs and TR relays near the antenna in order
to overcome the effect of feed-line loss. Even high performance portable hilltopping
stations are designed with the lowest possible loss in the TR switching and feed
lines in order to get the best performance from the receiver.

My thanks go to Dick Knadle, K2RIW, for his help in reviewing this column.

Dick has been a significant technical contributor to the VHF and above amateur
community for a number of years.

CNFsystem NF, +

Tom Williams, WATMBA 0 walmba@arrl.org
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equivalent to 2000 K, then the result is a
noise power equivalent of 3000 K. If we
have a noise factor of 2, and double it,
we will end up with a noise factor of 4.
All of these are linear measures.

Logarithmic measures are expressed in
decibels, where a decibel is 10 times the
logarithm of the linear measure. In our
case of an amplifier with a gain factor of
4, we would say that it has 10 log(4) or
about 6 dB of gain. In our case of a linear
signal-to-noise ratio of 20, we would have
a 13 dB signal-to-noise ratio. Going from
1000 K to 3000 K is the equivalent of
going from a noise figure (referenced to
the standard 290 K) of 6.48 dB to a noise
figure of 10.54 dB, or a 4.06 dB worsen-
ing of noise figure. A noise factor of 2 is
a noise figure of 10 log(2) or about 3 dB,
and a noise factor of 4 is about a 6 dB
noise figure. If any of these are puzzling,
please review the formulas in the March
2004 column.

What do we Want our Receivers to
do for Us?

Receivers are meant to receive the sig-
nal of interest and minimize the recep-
tion of signals and noise that are not the
signal of interest. Interference rejection,
selectivity, and distortion are important
parts of this process, but are not consid-
ered in this column. We are, however,
interested in minimizing noise while pro-
viding sufficient gain to hear the weakest
of signals. And so, we focus on gain and
noise. Recall that the opposite of gain is
loss, and is often expressed as a negative
logarithm (for example, -3 dB) or a frac-
tional linear measure (for example, %2).

The noise performance of a receiver
can be treated as a cascade of its gain (and
loss) elements, each with its own noise
contribution. Recall that the formulations
for the noise figure, noise factor, and
noise temperature of an amplifier all are
devised so as to make the amplifier ap-
pear to have perfect gain with the elec-
tronic noise contribution of the amplifier
injected at its input terminals. Although
this model is not usually correct, it does
not matter because the amplifier or other
element of a system is treated as a “black-
box”’—meaning that we do not have to
understand its inner workings to fully
comprehend its effects in the system. Its
external behavior is completely sufficient
for this type of analysis. We can also ap-
ply the same reasoning to other elements
of the receiver that are not amplifiers,
such as a mixer or attenuator.

Loss Between the Antenna and
Low Noise Amplifier

Any loss between the feed and the
LNA adds to the noise figure of the sys-
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tem. Unfortunately, the amount of this
loss is often simplified. As you will see,
in cases where the background noise
power entering the antenna is 290 K, the
degraded noise figure is exactly equal to
the loss, but for other cases it can be quite
a bit more. In the following example, let’s
consider a signal that is 3 dB above the
thermal noise at the antenna terminals (in
the given bandwidth). Noise temperature
is a measure of power, so we can say that
the equivalent temperature of the signal
is twice the thermal background, or in this
case 2 x 290 = 580 K.

Just what affect does loss in front of
our LNA have on performance? We know
that the loss elements (such as the antenna
feed, any coax or waveguide, and the TR
relay) provide some measurable attenua-
tion of the signal. This attenuation applies
equally to the background noise and the
signal. The attenuator also provides noise
of its own, and is in proportion to the
amount of attenuation and the physical
temperature of the loss elements. Because
amateurs do not have the means to cryo-
genically cool their feed lines, let’s as-
sume that the loss elements are at stan-
dard temperature.

The amount of noise added by the
lossy components is one minus the gain
factor times the physical temperature (in
kelvins). Remember that a loss is a frac-
tional gain. So, if we have 3 dB of loss,
we would have a gain of -3 dB or a lin-
ear factor of ¥2. Because 1-%2 is Y2, the
added noise is ¥2 of 290 K or 145 K.

Let’s try an example. If we have a
background noise of 290 K and a signal
equivalent to 580 K, then the signal-to-
noise ratio entering our antenna (over the
given bandwidth) is a linear factor of 580/
290 =2 (or 3 dB). We know that the feed
line loses 3 dB, or a linear gain of Y2, so
the background power drops form 290 to

145 K and the signal drops from 580 to
290 K at the output of the feed line. The
feed line adds 145 K of noise, so now the
signal is at 290 K and the noise is at
145+145 = 290 K. The signal-to-noise
ratio has become a linear factor of 290/
290 = 1, or 0 dB (signal power equal to
noise power) or a degradation of 3 dB
from its original. In this case the signal-
to-noise ratio has dropped by exactly the
same amount as the loss. So, in terrestrial
examples it is convenient to calculate deg-
radation of front-end noise by exactly the
loss between the feed line and the LNA.

Now let’s try the same thing, but with
a space-pointed antenna. Here the back-
ground thermal noise into the antenna
might be as low as 15 K. Let’s assume that
the signal from the satellite (in the given
bandwidth) 3 dB stronger than the noise,
or 30 K equivalent. Our 3 dB cable loss
will drop the antenna noise to 7.5 K and
our signal to 15 K, and then add 145 K of
its own thermal noise, resulting in a noise
level of 152.5 K with a signal level of
15 K. The signal-to-noise power ratio con-
verted to dB arel0O x log(15/152.5) =
—10.07 dB signal-to-noise. Our cable with
only 3 dB of loss has buried our signal
10 dB below the noise! From these ex-
amples, you can see that although a little
loss in front of the LNA might be toler-
ated in terrestrial communications, it can
be disastrous for space communications.

Receiver (Total System) Noise
Figure Equation

The noise figure of a receiver requires
a combined analysis of noise and gains
of the cascaded components between the
antenna and the speaker. Usually, one can
ignore everything after the first or sec-
ond IF. However, if gain levels are avail-
able, it can be instructive to analyze your
entire system.

STRAYS

GILDA KRIEGER

Roanoke Division Director
Dennis Bodson, W4PWF,
presents Sari Krieger with
the 2003 Bill Leonard,
W2SKE, Professional
Media Award. Krieger, a
staff writer with Virginia’s
Potomac News and the
Manassas Journal
Messenger, was honored
for her story about the
negative effects of
Broadband over Powerline
(BPL) on ham radio.

Sari’s father David
Krieger, AK2A, attended
the presentation as he
traveled through the area,
heading south from his
home on Long Island.



Bandwidth vs Mode—A Multimedia View

By Mark Miller, NSRFX

Imagine a public demonstration of
multimedia communication using Ama-
teur Radio on the HF bands. While
talking to a DX station he passes back a
picture of himself in his shack, then
passes a binary file with a new configu-
ration for the latest ham multimedia pro-
gram. Today’s wireless communications
trend is to combine the communication
media of voice, text and graphics.

This exciting form of communications
can really grab an audience, but Amateur
Radio operators are faced with Part 97
regulatory challenges when experiment-
ing with these new communications trends
in the HF bands. The Amateur Radio op-
erator must be careful to read and under-
stand Part 97.305 titled “Authorized
emission types.” The FCC defines nine
types of emissions: CW, MCW, Phone,
Image, RTTY, Data, Pulse, Spread Spec-
trum and Test. These emission types are
authorized on certain subbands of the HF
bands and not on other subbands.

Historically, mode emissions have been
segregated. In 1977 the FCC issued Docket
20777 with the goal to streamline Part 97
and to eliminate emission segregation. The
docket created four categories of permis-
sible bandwidth: less than 350 Hz, less
than 3.5 kHz, less than 35 kHz and greater
than 35 kHz. This would make technical
restrictions far looser, allowing greater
experimentation as new modes were cre-
ated. The problem with Docket 20777 was
with the way the bandwidths were
assigned. Certain emission types could not
operate where they had traditionally oper-
ated. AM enthusiasts, for example, could
only operate above 28 MHz. The Amateur
Radio community filed comments with
the FCC opposing the bandwidth segrega-
tion of Docket 20777 and the FCC did not
adopt those changes.

The next real action by the FCC oc-
curred in 1988 when PR Docket No 88-
139 was released. From this docket we
have the foundation of our current Part
97 rules. In this docket, the FCC states:
“We wish to recognize and encourage the
experimental nature of the amateur ser-
vice.” Under advancing the radio art, the
FCC states: “It is our intent that amateur
operators in the United States be allowed
to experiment with the full range of
modulation types.”

They go on to state: “The principal use
of emission designators in regulations for
the amateur service is to relegate the

transmission of certain inharmonious
emission types to different segments of
the frequency bands.” It clearly was the
intention of the FCC to allow amateurs
latitude to experiment with differing
modulation schemes, but it is also clear
that the FCC intended to segregate emis-
sion types. The FCC stated: “This ap-
proach should eliminate the inadvertently
imposed restrictions while continuing
necessary emission type segregation.”

Multimedia radio emissions are the
current trend in communications. Multi-
media radio communications mix voice,
data and images in a single radio event
(QSO). While Part 97 gives us latitude to
experiment with different modulation
types, it limits the way that we can com-
bine the content of those modulation
types on a particular frequency. An ex-
ample is the software program MixW that
Steve Ford, WBSIMY, wrote about in the
August 2003 issue of QST. MixW has a
feature that combines a data emission
with an image emission.

Part 97 allows both types of emissions
but not on the same frequency when op-
erating in the 80 through 10 meter bands.
To operate this way without a frequency
change, you would have to use 160 meters
or 6 meters and above. SSTV mixes phone
and image emissions as a normal part of
operating. Digital voice is a reality today
and Part 97 does not limit us from using
this mode. If you wanted to use digital
voice, and then send a file, you cannot do
that on the same frequency in 80 through
10 meters. Future Amateur Radio digital
experimentation marries different commu-
nication content types into a multimedia
event, but Part 97 burdens us with mak-
ing a frequency change when the content
changes. To correct this problem we need
to move away from content-based emis-
sion segregation and move toward the
more generic bandwidth segregation.

The challenge is to implement changes
that allow innovation and advancement of
the radio art without inadvertently
excluding modes that have historically op-
erated in certain band segments. Sweep-
ing changes to Part 97 are difficult to
achieve, but the ARRL Digital Ad Hoc
Committee in their report to the ARRL
Board on March 24, 2003 suggest sweep-
ing changes. See www.arrl.org/an-
nounce/reports-0307/hf-digital.html.
This report lays out a blueprint for adopt-
ing bandwidth segregation for the digital
bands. Many hams complain about “wide”

digital signals on 80, 40, and 20 meters
but have no recourse because Part 97 does
not use bandwidth as a factor in determin-
ing if a signal is allowed on a particular
frequency. Today the factors that deter-
mine if a mode belongs in a CW/RTTY/
digital subband or a phone/image subband
are its content and baud rate. The lines that
define content used to be clear, but now
given the multimedia environment that we
live in today those lines are blurred.

As Vic Poor stated in the introductory
letter to the ARRL Board, “Digital opera-
tion is one of the fastest growing areas in
Amateur Radio today. It embraces all that
the younger generation considers impor-
tant, to include the computer, digital mes-
saging of all kinds, and the Internet.” Part
of the future of Amateur Radio is looking
at the world around us and using the air-
waves as they have never been used be-
fore; to do this we must have regulations
that truly foster advancement of the art.

The author can be reached at markm@
kramrellim.com. His Web site is at home.
comcast.net/~mdmiller7/.

QST Op-Ed Policy

The purpose of Op-Ed is to air mem-
ber viewpoints that may or may not be
consistent with current ARRL policy.

1) Contributions may be up to two-
thirds of a QST page in length (approxi-
mately 900 words).

2) No payment will be made to
contributors.

3) Any factual assertions must be
supported by references, which do not
necessarily have to be included in the
body of the article to be published.

4) Articles containing statements
that could be construed as libel or
slander will not be accepted.

5) The subject matter chosen must
be of general interest to radio ama-
teurs, and must be discussed in a way
that will be understandable to a signifi-
cant portion of the membership.

6) With the exception that the article
need not be consistent with League
policy, the article will be subject to the
usual editorial review prior to accep-
tance.

7) No guarantee can be made that
an accepted article will be published
by a certain date, or indeed, that it will
be published at all; however, only
articles that we intend to publish will
be accepted, and any article we have
decided against publishing will be
returned promptly.

8) Send your contributions to ARRL
Op-Ed, 225 Main St, Newington, CT
06111.
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AT THE FOUNDATION

Passing the Baton

The ARRL Foundation is headed in
an exciting new direction! In March of
this year, Foundation functions joined
forces with ARRL’s Development Of-
fice—to strengthen both entities fund-
raising clout. With so many important
issues facing Amateur Radio, it was natu-
ral to marshal our philanthropic talents
under one leadership focal point. The
ARRL Foundation, with an outstanding
scholarship program and specialized
mini-grant programs, will now reap the
benefit of enhanced Web and print
publicity, not to mention greater oppor-
tunities for ARRL members to better
compare all the choices available for their
charitable dollars.

Former Secretary Mary E. Lau,
N1VH, said, “Our growth over the past
30 years has been rewarding for all con-
cerned—our generous contributors,
scholarship and grant recipients, and
especially to enhance ARRL’s mission to
fund specialized projects in the US and
abroad. I'm pleased that ARRL is now
positioned to finally integrate its endow-
ment partner fully into the HQ family of
professional development functions.”

Current Foundation Secretary Mary
M. Hobart, KIMMH, is also ARRL’s
Chief Development Officer. With Devel-
opment Associate Debra Johnson, this
dynamic duo has made wonderful strides
in building the resources necessary for
ARRL to continue its BPL efforts, sup-
port the ARRL Educational and Technol-
ogy Program, keep W1 AW a beacon for
hams and provide for historic preserva-
tion. Adding Foundation programs that
serve college students, science museums,
IARU societies and disabled hams wid-
ens the good that ARRL can do in the
community.

Contributor’s Corner

ZACHARY LAU, W1VT

Mary Lau, N1VH, seen enjoying microwave fun atop Mount Wachusett in central
Massachusetts. Mary runs a peer counseling service in Newington, Connecticut, but
expects to be operating in next month’s June VHF QSO Party and the August UHF and

10 GHz and Up Contest events.

We wish to thank the following for their generous contributions to:

The Al Hix, W8AH Memorial Scholarship Fund
Olie and Louise Rinehart, WD8V and KA8ZGY
Constance B. Hix

Kanawha ARC, Inc

David C. Hoaglin, KIHT

The Edmond A. Metzger Scholarship Fund
M. E. Breeze, W5DVP

The Jesse Bieberman Meritorious Membership
Program Fund

Martin J. Green Sr Memorial Scholarship

Martin J. Green Jr, K2PLF

Victor C. Clark Youth Incentive Fund
Gary Ferdinand, W2CS

Linda Ferdinand, N2YL

Frank Horn, W7NSN

The General Fund

Southeastern Connecticut Radio Amateur Mobile
Systems

Hamfesters Radio Club, Inc

Ms Christine Bradley in memory of
Forrest W. Balliet Jr, W6LWD

Harold Burt, WOHB and Ireese Albrighton
in memory of Frank Burt, WB9EJE

James R. Prine, W5NUI in memory of
Joe Knight, W5PDY

James E. Swafford, W7FF, in memory of
William H. Faulkner, W4DO

Art Goddard, W6XD

Benjamin H. Ballard Jr, W6VJ

John L. Brittan in memory of
Dr Karel R. Slatmyer Jr, W8LAO

David Axe, W7AGJ, in memory of
Raymond Ubis, KG7UB

As received and acknowledged during the months
of January and February 2004. o=

Mary E. Lau, N1VH

@ Former Secretary, ARRL Foundation, Inc ¢ nivh@arrl.org
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DIGITAL DIMENSION
Amateur Radio’s Web “Top 20”

Since I am not a rocket scientist, I re-
cently completed an unscientific study to
determine the most popular Amateur Ra-
dio sites on the Internet. Using a variety
of search engines, I came up with the list
that follows these introductory paragraphs.

Please note that I excluded the Web
sites of the various Amateur Radio hard-
ware and software manufacturers and deal-
ers. These sites are certainly popular, but
you and I already know who they are and
how to find them when we need them so
there is no need repeating them here.

I also excluded the Web sites of foreign
Amateur Radio organizations because the
primary audience of QST lives in the US
and I excluded local Amateur Radio orga-
nization Web sites because the primary
audience of QST lives throughout the US.
Finally, I discarded any sites that I could
not access, despite the fact that the search
engines said that [ could.

If your favorite Amateur Radio Web site
is missing from the list don’t blame me; [
used the data provided by the search en-
gines and did not manipulate that data in
any way to the benefit or detriment of any
Web site. So, let’s begin; here is the Num-
ber One Web site with a bullet:

1. ARRLWeb: ARRL Home Page

www.arrl.org is the home of the
American Radio Relay League, the US
national organization of Amateur Radio
operators. It needs no introduction and it
is no surprise that it heads the list.

2. Ham Radio On-line

www.hamradio-online.com has origi-
nal stories about wireless communications
and Amateur Radio, on-line forums and
chat rooms, real-time radio propagation
reports and links to other sites.

3. QRZ.COM Home Page
www.qrz.com is world famous for its
searchable call sign database, but it also
contains news, license renewal informa-
tion, DX spotting reports, and much more.

4. AMSAT-NA

www.amsat.org is the site of The
Radio Amateur Satellite Corporation
of North America, the folks responsible for
ham radio birds in outer space.

5. Amateur Radio and DX Reference
Guide

www.ac6v.com is the mother of links to
other Amateur Radio Web sites. Compiled
by Rod Dinkins, AC6V, it features over 80
pages containing more than 3000 links that

cover over 400 radio-related topics.

6. The Amateur Radio Web Ring
www.digdez.com/amateur is the home
of a Web ring of 587 Amateur Radio Web
sites. (A “Web ring” or “Webring” links
similarly minded Web sites together to fa-
cilitate finding and navigating the sites.)

7. eHam.net Home—Amateur Radio
(Ham Radio) Community Site

www.eham.net is a Web site for Ama-
teur Radio operators around the world fea-
turing call sign lookup, product reviews,
classified advertisements, news, articles
and more.

8. IARUWeb

www.iaru.org is the Web site of the
International Amateur Radio Union, which
is the worldwide voice and source of in-
formation for radio amateurs.

9. Amateur Radio Newsline Home Page

www.arnewsline.org is the home page
of the service that provides Amateur
Radio news worldwide.

10. mods.dk

www.mods.dk is the top Web site on the
Internet for finding modifications and im-
provement of Amateur Radio equipment.
The site contains over 1700 modifications.

11. Beginners Guide to Ham Radio

www.irony.com/ham-howto.html is
a Web site that provides a great resource
for learning how to become an Amateur
Radio operator.

12. CQ Home Page

www.cq-amateur-radio.com is the
home of CQ magazine and its sister publi-
cations. It has news and articles pertain-
ing to ham radio and includes links to
related sites and forums.

13. The DXZone.com—Ham Radio
Guide

www.dxzone.com provides a guide to
ham radio, scanning and short-wave lis-
tening via links to other Web sites.

14. HamRad—Amateur Radio
Resource

www.hamrad.com provides a resource
for finding Amateur Radio manufacturers,
dealers, organizations and modifications. It
is also the home of HamRad Trader pages.

15. KIDWU Dot Net

www.kldwu.net is another Web site of
ham radio links. It has a collection of over
4500 links to Amateur Radio sites world-
wide that are verified each week.

Figure 1—NASA'’s International Space
Station Reference Web site
(spaceflight1.nasa.gov/station/
reference/radio/) is one of the most
popular Amateur Radio Web sites
according to the Internet search engines.

16. University of Arkansas at Little
Rock’s Amateur Radio Club Home
Page

www.ualr.edu/~hamradio is the home
of UALR’s ham club and its award-
winning call sign database server.

17. International Space Station
Reference
spaceflightl.nasa.gov/station/refer-
ence/radio/ is the National Aeronautics
and Space Administration (NASA) Web
page dedicated to Amateur Radio with ref-
erence to the International Space Station.

18. NB6Z—Digital HF Ham Radio

home.teleport.com/~nb6z is dedicated
to the HF Amateur Radio digital modes
and contains information on what they are
and how to use them.

19. Linux Hamradio Application and
Utilities Homepage

radio.linux.org.au provides an over-
view of Amateur Radio software for the
Linux operating system (see the March
installment of Digital Dimension for more
information about Linux).

20. Amateur Radio Reference

www.panix.com/clay/ham is another
comprehensive Web site providing links to
other Amateur Radio Web sites.

There were a few surprises in this list,
including a couple I was completely un-
aware of, but I now have bookmarked them
for future reference.

Stan Horzepa, WA1LOU 4 One Glen Ave, Wolcott CT 06716-1442 4 watlou@arrl.net, www.tapr.org/~wa1lou
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Greenkeys—A Roundup of RTTY

During World War II, Radioteletype
became a reliable form of communica-
tion. Every branch of the military used it
to provide written communication. Af-
ter the war, returning hams and radio
operators who became hams wanted to
use Teletype on the ham bands. It took a
while.

At first they were limited to VHF, but
on February 20, 1953 the FCC authorized
HF RTTY using “F-1” Frequency Shift
Keying. They were permitted on the fol-
lowing bands: 80 meters (3500-3800), 40

Phil’s last ham station from the late 1990s. His Model 32
Teletype machine is behind him, just out of view.

meters (7000-7200), 20 meters (14,000-
14,200) kHz.

Hams everywhere were delighted; the
FCC had adopted most of the suggestions
they had made. The very minute F-1 was
allowed, hams started to make contacts
with each other. In no time at all, they
were in contact worldwide.

Phil Catona, W2JAV

One of the true RTTY pioneers lived
near me in southern New Jersey: Phil
Catona, W2JAV. Phil was one of the mov-

W2JAV

W2JAV

ers and shakers who brought about ham
RTTY. Phil was very active—so much so
that he earned WAS RTTY certificate
number 2.

An engineer for RCA in Camden New
Jersey, he contributed and designed many
circuits for RTTY use. Many are still in
use today. One of his most famous was a
1957 Radioteletype Converter, called the
W2JAV Converter. Built with miniature
tubes, it was published in CQ magazine
and later in The New RTTY Handbook,
by Byron Kretzman, W2JTP.

Phil Catona, W2JAV’s, 1952 RTTY station in Hammonton, New
Jersey. The large TTY in the center is a Teletype Model 12, and on
the right with the cover removed is a Model 14. The relay rack
with his call on top, contains all of the circuits needed for radio
teletype. The other relay rack, left, is his homebrew transmitter.
His Hammarlund Super-Pro receiver is on top of the desk.

These are some of the men who helped develop and promote
RTTY for ham radio. This meeting was in the 1950s, in New York
City, | believe. They gathered for a couple of days to share their
knowledge and promote RTTY. There were seminars,
equipment demonstrations and an evening banquet. I’'m told a
couple of them even brought their TTY machines and had them
working in the hotel rooms—no small feat. They finally all got
together and posed for a photo. From the left: Seated are Stew
Davis, W4ZC/2; Ed Kephart, W2SPV; Wayne Green, W2NSD, and
Merrill Swan, W6AEE. Second row, standing are Tom Howard,
W1AFN; Al Hughes, W1FGL; Frank Gibson, W3MHD; Bob
Weibrecht, W9TCJ; Frank White, W3PYW; Dick Urian, W3CRO;
Ed Clammer, W2BDI; Phil Catona, W2JAV; Ken Payne, W1RBF;
Bob Straub, W2PBG, and Boyd Phelps “Beep,” W9BP. Third row,
standing on stairs are Tom Stewart, W2TBD; Clay Cool, W2EBZ;
Tom, W1WRP(?); Roy Weise, W2TKO; Cecil Gregson, WICNN,
and Ed Brown “Brownie,” W2PAU. Not shown are Keith Harris,
W3UWM, and Jim McCurley, W8KYL.

John Dilks, K2TQN 4 125 Wharf Road, Egg Harbor Township, NJ 08234-8501 4 k2tqn@arrl.org
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Brown, W2PAU. Brownie is using his Model 26 Teletype. Behind

WIEVZ

him is just part of his station. In spite of the cluttered look,
everything worked. Brownie was Technical Editor for CQ

magazine for a number of years.

Phil’s design was not original and he
did not claim that it was; instead, it gave
credit to each of the earlier designs he
adapted it from. The big thing he did,
though, was to create an ultrareliable
converter that would give good copy
through some rough conditions. It was
easy to build and easy to set up.

Phil was famous for filter design and
finding better ways to copy stations. Later
he designed a solid-state converter that
fit inside the Polar Relay cover. I built
both of his converters during the 1970s,
when I was on RTTY. (A Polar Relay is a
device that moves a center contact in two
directions, between two other contacts,
depending on the direction of current
flow through its coil. These were adapted
from landline Teletype circuits and usu-
ally worked reliably. Polar Relays were
used in almost every ham’s RTTY setup.)

WAQWFA i i
Here is a vintage

RTTY station still
being used today. It
belongs to Scott
Freeberg, WA9WFA.
Just above the Model
15 Teletype is his
vintage solid-state
HAL ST-6 Demodulator.
He also uses the Heath
Monitor Scope for
tuning in the RTTY
signal. Scott’s first
experience with
Teletype was back in
the early 1970s aboard
the USS Okinawa,
sitting off the coast of
Vietnam. Later, in
college, he learned
about ham radio RTTY
and has been active
since.

Phil also developed one of the earliest
solid-state QRP transmitters for RTTY,
and used it regularly on 40 meters with
45 mW. The circuit was published in the
RTTY column of the August 1957 CQ
magazine. One of his first DX contacts
with it was VE2ATC.

After retirement, Phil remained active
and continued to help new RTTY enthu-
siasts get on the air. He became an SK a
few years ago. I'll have more about Phil
in future columns.

The Price is Right

I’m going to keep this short so you can
see a lot of photographs this month. These
are from some nice shacks of the past and
a couple still in use today. I do have a
message to share, though:

Today you can have a lot of fun with
your computer on RTTY and other digi-

Jim King, W1EVZ, from Holyoke, Massachusetts sent this photo
to confirm a QSO on August 27, 1952 with W2JAV. Jim was
using a Model 12 Teletype and a Hammarlund HQ-129X
receiver. Behind him is his homebrew transmitter. This contact
was on VHF, as HF RTTY was not permitted at that time.

E=%

KOEUI

Bob Roehrig, K9EUI, owns a Model 28
Teletype. This model was much improved
over the Model 15. It ran much more
quietly and looked more modern.

tal communication modes. It sure is easy
to hook up and participate that way. But
for a real thrill, you should try an old
Teletype machine and an RTTY converter
hooked to your receiver.

It seems that a lot of Teletype ma-
chines are available now, most of them
for free. Many old-timers are reducing
their shacks and moving into smaller
homes. Think about saving one of them.
It will be an effort to get it home and then
past your significant other. You will need
to clean it and oil it and find a spot to set
it up in the shack, but it will be worth it.
Believe me, you’ll never forget the look
in your SO’s eyes the first time you fire
it up and get it working.

A good place for more information on
RTTY is www.rtty.com/index.htm.

I’1l see you at the hamfests. Look for
my hat and say hello.—K2TQON
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COMING CONVENTIONS

EMCOMMWEST CONVENTION

May 22-23, Reno, NV

The EMCOMMWEST Convention, sponsored by
the ARRL Nevada Section, will be held at the Fred
W. Traner Middle School, 1700 Carville Dr; NW
of the intersection of I-80 and Hwy 395; go N on
Hwy 395 to Oddie Blvd, turn W on Oddie Blvd,
proceed to Montello St, turn S, watch for event signs
and proceed to Carville Dr, turn left to school.
Doors are open Saturday 9 AM to 5 PM, Sunday
9 AM to noon. Features include Reno Spring Ham
Swap, ARRL forum, ARECC Symposium (by Dan
Miller, K3UFG), vendors, American Red Cross
Emergency Communication Response Vehicles on
display, speakers and presentations, VE sessions (all
classes), self-contained RV parking (Reno Salva-
tion Army Headquarters, located on NW corner of
Oddie Blvd and Sutro St), Friday evening barbeque
(May 21, 5 PM; Salvation Army Headquarters park-
ing lot). Talk-in on 147.21 (123 Hz), 147.15. Ad-
mission is $10 in advance, $15 at the door. Contact
Don Carlson, KQ6FM, 5591 Barcelona Ct, Sparks,
NV 89436; 775-354-2788; kq6fm@arrl.net;
www.emcommwest.org.

WYOMING STATE CONVENTION

May 29-30, Casper

The Wyoming State Convention, sponsored by the
Casper ARC, will be held at the Parkway Plaza
Convention Center, 123 W “E” St, located off Cen-
ter St, slightly S of the Interstate; take Exit 188A
off 1-25. Features include swap tables, commer-
cial vendors, forums, foxhunt, VE sessions (to
register contact Tim Bachmeier, AB7BJ, 307-265-
0830; ab7bj@bresnan.net), DXCC card check-
ing, meetings, QCWA lunch, banquet (Saturday
eve, western style barbeque, $15; guest speaker
ARRL Rocky Mountain Division Director Walt
Stinson, WOCP). Talk-in on 146.94. Admission is
$10 in advance, $12 at the door. Tables are $5.
Contact Rev Morton, WS7W, 1341 Trojan Dr,
Casper, WY 82609; 307-235-2799; ws7Tw@
arrl.org; www.wyohamfest.com.

April 23-24
Southeastern VHF Conference,
Atlanta, GA*

April 23-25
International DX, Visalia, CA*

April 30-May 1
Louisiana State, Baker*
Midwest Division, Lebanon, MO*

April 30-May 2
San Joaquin Valley Section, Fresno, CA*

May 1
South Carolina Section, Greenville*

May 1-2
Alabama Section, Birmingham*

June 4-6
Atlantic Division, Rochester (Henrietta), NY

June 11-12
Iowa State, Sioux City
Tennessee Section, Knoxville

June 18-19
West Gulf Division, Arlington, TX

June 19-20
Northwestern Division, Seaside, OR

July 1-4
Arizona State, Williams

July 9-11
San Francisco Section, Ferndale, CA

*See April QST for details.

GEORGIA SECTION CONVENTION
June 5, Marietta

The Georgia Section Convention (76th Annual
Hamfest), sponsored by the Atlanta Radio Club,
will be held at Jim Miller Park, Cobb County, 2245
Callaway Rd; just N of downtown Atlanta, located
minutes from Interstates 75 and 285; from Atlanta
go N on I-75, take Exit 260 (Windy Hill Rd), go W
6 miles, turn left on Austell Rd, then right on
Callaway Rd. Doors are open 8:30 AM to 3:30 PM.
Features include flea market, dealers, demonstra-
tions, forums, VE sessions. Talk-in on 146.82
(146.2 Hz). Admission is $5. Tables are $15. Con-
tact John Talipsky, N3ACK, 385 Madison Chase
Dr, Lawrenceville, GA 30045; 770-995-6446;
johnkadvqh@aol.com; www.atlantahamfest.com.

Attention Hamfest and Convention Sponsors:

ARRL HQ maintains a date register of sched-
uled events that may assist you in picking a suit-
able date for your event. You're encouraged to
register your event with HQ as far in advance
as your planning permits. Hamfest and conven-
tion approval procedures for ARRL sanction are
separate and distinct from the date register.
Registering dates with ARRL HQ doesn’t con-
stitute League sanction, nor does it guarantee
there will not be a conflict with another estab-
lished event in the same area.

We at ARRL HQ are not able to approve
dates for sanctioned hamfests and conventions.
For hamfests, this must be done by your divi-
sion director. For conventions, approval must
be made by your director and by the executive
committee. Application forms can be obtained
by writing to or calling the ARRL convention pro-
gram manager, tel 860-594-0262.

Note: Sponsors of large gatherings should
check with League HQ for an advisory on pos-
sible date conflicts before contracting for meet-
ing space. Dates may be recorded at ARRL HQ
for up to two years in advance.

Gail lannone ¢

Convention Program Manager 4 giannone @arrl.org

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 May 1 to be
listed in the July issue. Hamfest information is
accurate as of our deadline; contact sponsor for
possible late changes. For those who send in
items for Hamfest Calendar and Coming Con-
ventions: Postal regulations prohibit mention in
QST of prizes or any kind of games of chance
such as raffles or bingo.

(Abbreviations: Spr = Sponsor, TI = Talk-in fre-
quency, Adm = Admission.)

FTArizona (Pinetop/Lakeside)—Jun 4-5; Friday
noon to 5 PM; Saturday 7 AM to 3 PM. Spr: Ama-
teur Radio Council of Arizona (ARCA). Blue
Ridge High School, 1200 W White Mountain
Blvd; from Show Low go S on Hwy 260 to
Lakeside, turn left into school grounds at traffic
light on Yellow Jacket Blvd (Mile Post 351). 2nd
Annual White Mountains Hamfest, commercial
vendors, paved tailgating ($5 per two-car space),
VE sessions (Main Building, 1 PM; $12 fee),
Transmitter Hunt, RV parking. 71: 145.31 (110.9
Hz). Adm: $1, under 13 free. Tables: first table
$15 ($3 for each additional; free electricity, bring
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your own cords). Cris McBride, KB7QXQ, Box
3396, Pinetop, AZ 85935; 928-367-6607;
kb7qxq@arrl.net; www.whitemtnhamfest.com.

fCalifornia (Fair Oaks)—May 16, 6 AM to
noon. Spr: North Hills RC. Bella Vista High
School, 8301 Madison Ave; from I-80 go E on
Madison Ave for 5.8 miles to school on left; from
Hwy 50, take Hazel Ave for 2.6 miles to Madison
Ave, go W on Madison Ave for 1.4 miles to school
on right. Ham Swap, refreshments. T7: 145.19
(162.2 Hz). Adm: Free. Tables: $10. Kim Scheidel,
KE6RKX, 731 N Market Blvd, Unit M, Sacra-
mento, CA 95834; 916-417-4864; ke6rkx@arrl.
net; www.kéis.org.

FConnecticut (Goshen)—May 15; set up 6 AM;
public 8 AM to 1 PM. Spr: Southern Berkshire
ARC. Goshen Fairgrounds, 150 Old Middle St (Rte
63), Y2 mile S of Rte 4 traffic circle. Vendors, tail-
gating, VE sessions (9:30 AM), refreshments. 71:
147.285 (77.1 Hz). Adm: $3. Tables: $10. Lee
Collins, KILEE, 5 White Hollow Rd, Lakeville, CT
06039; 860-435-0051; kllee@arrl.net.

FConnecticut (Vernon)—May 29,9 AM to 1 PM.
Spr: Natchaug ARC. Tolland County Agricultural
Center, 24 Hyde Ave (Rte 30); I-84 to Exit 67,
follow signs for approximately %2 mile to event.
Refreshments. 77: 145.11. Adm: $4. Tables: $15.
Wayne Rychling, NIGUS, 59 Clint Eldredge Rd,

Willington, CT 06279; 860-487-1921; nlgus@
arrl.net.

fFlorida (Titusville)—Jun 5; set up 6 AM;
public 7 AM to 1 PM. Spr: North Brevard ARC.
Disabled American Veterans Chapter 109, 435
Singleton Ave; I-95, Exit 220 (Garden St), go E
to first traffic signal (Singleton Ave), turn N,
proceed 3 blocks to event. Tailgating ($10 per
space), VE sessions (8 AM to 1 PM; walk-ins
accepted). T1: 145.49. Adm: Free. Tables: $10.
Bob Jones, N6USP, Box 1033, Mims, FL 32754,
321-264-2622; n6usp@gnc.net; www.north-
brevardradioclub.org.

Georgia (Marietta)—Jun 5, Georgia Section
Convention. See “Coming Conventions.”
F1llinois (Decatur)—May 2, 7 AM to noon. Spr:
Cenois ARC. Richland Community College, One
College Park; corner of Rea’s Bridge and Brush
College Rds. Free outdoor flea market (with ticket
purchase), VE sessions (10 AM; walk-ins only).
TI: 147.1, 442.25 (103.5 Hz). Adm: $5, under 16
free. Tables: Free. Spencer Carter, NOLVW, Box
245, Blue Mound, IL 62513; 217-692-2460;
n9lvw @msn.com; www.cenois.com.

FIllinois (Princeton)—Jun 6; set up Saturday
noon, Sunday 5 AM; public 8 AM. Spr: Starved
Rock RC. Bureau County Fairgrounds, 811 W Peru
St, ¥2 mile W of IL Rte 26; Exit 56 off I-80, S to



Rte 6 (Peru St), W 2 blocks to Fairgrounds.
Hamfest/Computer Show, flea market, dealer dis-
plays, vendors, excellent parking, refreshments. 71:
146.955 (103.5 Hz). Adm: advance $5 (2 stubs),
door $7 (1 stub). Tables: $10 (before May 15), $15
(after May 15); electricity available, bring your own
drop cords. Nick Sotiriou, KBO9PUT, Box 302,
Varna, IL 61378; 815-228-8070 or 815-856-2408;
kb9put2002@yahoo.com or srrchamfest
@yahoo.com; www.gsl.net/w9mks/hamfest. htm.
F1llinois (Springfield)—Jun 5; set up Friday eve;
public Saturday 6 AM (flea market pavilion);
8 AM (building opens) to noon. Spr: Sangamon
Valley RC. Illinois State Fairgrounds, Coopera-
tive Extension Building; from I-55 take Exit 100B,
go W on Sangamon Ave for 3 miles to Fairgrounds,
enter Gate 11 (2nd Gate, % mile W of Main Gate),
proceed to Building 30. Giant covered flea mar-
ket ($5 per car load; you must provide your own
tables), commercial exhibits, vendors, dealers, VE
sessions (9 AM, walk-ins accepted, no registra-
tions accepted after 10 AM; $12 fee). T1: 146.685.
Adm: $5. Tables: indoor $5 per 5-ft (reservations
highly recommended, limited electricity). Ed
Gaffney, KA9ETP, 13997 Frazee Rd, Box 14A,
Divernon, IL 62530; 217-628-3697; egaffney @
family-net.net; w9dua.com.

TKentucky (Independence)—Jun 5, 7 AM to
2 PM. Spr: Northern Kentucky ARC. Summit
View Middle School, 5002 Madison Pike; I-275
to Exit 80 (KY Rte 17), go S 5% miles to traffic
light, turn right, go % mile on right, look for signs.
Flea market, vendors, VE sessions (8:30 AM),
ARRL forum (10 AM), foxhunt (11 AM), refresh-
ments. TI: 147.255. Adm: $5, under 13 free.
Tables: $15 (each table includes 1 admission
ticket); outside flea market $2 per space plus ad-
mission ticket. Robert Blocher, N8JMV, 2061 St
Rte 125, No 10, Amelia, OH 45102; 513-797-
7252; n8jmv@arrl.net; home.fuse.net/dom/.

TKentucky (Louisa)—May 1, 8 AM to 2 PM. Spr:
Big Sandy ARC. Louisa Community Center,
corner of Pike and Jefferson Sts; take US 23 to
Louisa, turn off onto Rte 2566, go 1 mile to first
traffic light in front of Food Land Plaza, turn left,
follow marked highway %2 mile to Pike St, turn
right in front of Fire Station, go % mile across rail-
road tracks, Community Center on right. ARES
Special District 9 Meeting, ARES forum (with KY
SM John Meyers, NB4K), VE sessions. T1: 147.39.
Adm: $4. Tables: $4. Fred Jones, WA4SWF, 511 N
Lackey Ave, Louisa, KY 41230; 606-638-9049;
wadswf@foothills.net; www.bsarc.org.

TMaine (Hermon)—Jun 5; set up 6:30 AM; pub-
lic 8 AM to 1 PM. Spr: Pine State ARC. Hermon
High School, Rte 2; I-95 to Exit 180 (old Exit 44),
go N on Cold Brook Rd to Rte 2, go W on Rte 2
for 1%2 miles to High School. Dealers, tailgating,
programs (pros and cons for code requirements,
discussion of new proposal for Novice ham li-
cense, building antennas, Echo-Link, PSK-31, set-
ting up a ham station on VHF and HF fixed and
mobile), VE sessions (all classes). T1: 146.94,
146.52. Adm: $5. Roger Dole, KA1TKS, 852 Bog
Rd, Hermon, ME 04401; 207-848-3846; rdole@
hermon.net; www.nlme.com.

TMaryland (West Friendship)—May 30, 8 AM
to 2 PM. Spr: Maryland FM Assn. Howard County
Fairgrounds, 2210 Fairgrounds Rd; take Exit 80
off 1-70 to Rte 32, S to Rte 144, turn right, go W
on Rte 144 approximately 1 mile to Fairgrounds.
Commercial vendors, tailgating ($5 per space;
indoor spaces $10 per space), refreshments. T1:
146.76, 224.76, 444.0 (107.2 Hz). Adm: $5.
Tables: advance by May 14 $25, door $30 (in-
cludes electricity). John Elgin, WA3MNN, c/o
MFMA, Box 351, Hanover, MD 21076; 301-641-
5313 (6-10 PM); wa3mnn@arrl.net; www.
marylandfm.org.

Massachusetts (Cambridge)—May 16. Nick
Altenbernd, KAIMQX, 617-253-3776 (9 AM to
5 PM).

TMichigan (Chelsea)—Jun 6, 8 AM to 1 PM.
Spr: Chelsea ARC. Chelsea Fairgrounds, M52 and
Old US 12; from I-94, take Exit 159 (this is M52),
go N into Chelsea, turn W on Old US 12 at first
traffic light to Fairgrounds. Good Old-Fashioned
Swap. T1I: 145.45 (100 Hz). Adm: advance $4, door

$5. Tables: $10. Derek Sheehan, W7REX, Box 43,
Chelsea, MI 48118; 734-622-2813; w7rex@arrl.
net; www.qsl.net/wd8iel.

TMichigan (Grand Rapids)—Jun 5; set up
Friday 7 PM, Saturday 6 AM; public 8 AM. Spr:
Independent Repeater Assn. Hudsonville Fair-
grounds, 2 miles N of I-196 at Exit 62. Hamfest/
Computer Fair, famous “Roadkill-Chili” potluck
supper (Friday, 7 PM), dealers, displays (vintage
ham and military radio equipment), alternative
energy exhibits, trunk sales (10-ft space $6 each),
Michigan Repeater Council Quarterly Meeting
(1 PM), VE sessions (10:30 AM, walkins), camp-
ing ($10), handicapped accessible, free parking,
refreshments. T1: 147.16 (94.8 Hz). Adm: $5,
under 12 free with accompanying adult. Tables:
8-ft $8. Kathy Werkema, KB8KZH, 562 92nd St
SE, Byron Center, MI 49315; 616-698-6627;
kwerkema @ juno.com; www.w8hvg.org.
TMississippi (Pascagoula)—May 21-22; set up
Friday noon; public Friday 5-9 PM, Saturday
8 AM to 2 PM. Spr: Jackson County ARA. Jack-
son County Fairgrounds Civic Center, 2309 Short-
cut Rd; Exit 69 off I-10, Hwy 63 S to Hwy 90, W
to Singing River Hospital, turn right on Hospital
Rd to Fairgrounds behind hospital. Hamfest/Com-
puter Show, numerous dealers and vendors, VE
sessions (Saturday, 9 AM; $12 fee, bring picture
ID, latest license and/or all applicable CSCEs and
1 copy of each; copies must be legible), forums
(ARRL/MS Section, ARES/RACES, others), re-
freshments. T1: 145.11. Adm: $4, under 12 free
($10 max per family). Tables: $8 (8-ft; tables must
be paid in advance to assure reserved space). Ira
Groff, NN5AF, 17200 Spring Lake Dr W,
Vancleave, MS 39565; 228-826-5095; nnSaf@
arrl.net; www.angelfire.com/ms3/jcarc.

tMissouri (Nevada)—May 15, 8 AM to 2 PM.
Spr: Nevada ARC. Nevada Vernon County Com-
munity Center, 200 N Ash St; from the N or S on
Hwy 71 take the Hwy 54 Exit, proceed W on Hwy
54 to 4th traffic signal, turn right on Ash St, go
2Y2 blocks N. T1: 147.135. Adm: Free. Tables: $10.
Carl Pokorny, K@CB, Box 567, Nevada, MO
64772; 417-667-2112; kOcb@arrl.net.

Nevada (Reno)—May 22-23, EMCOMMWEST
Convention. See “Coming Conventions.”

TNew Jersey (Washington Township)—May 29;
set up 6 AM; public 8 AM to 2 PM. Spr: Bergen
ARA. Westwood Regional High School, 701
Ridgewood Rd; from Rte 17 N or S to Linwood
Ave, go E to Pascack Rd, N on Pascack, go % mile
to Ridgewood Rd, E on Ridgewood to High
School. Vendors ($15 per space, includes 1 ad-
mission, no reservations required; reservations
required for limited number of indoor spaces with
electrical power), tailgating, VE sessions
(8-10 AM only, Novice through Extra, $12 fee),
DXCC card checking, lots of parking, refresh-
ments. T1: 146.79 (141.3 Hz), 146.52. Adm: $5,
nonham family members free. Jim Joyce, K2ZO,
286 Ridgewood Blvd N, Washington Township,
NJ 07676; 201-664-6725; k2zo@arrl.net; www.
bara.org.

TNew York (Massapequa)—May 23, § AM to
noon. Spr: Great South Bay ARC. Sunrise Mall,
One Sunrise Mall; from Brooklyn, Queens, and
Nassau take the LIE, Northern or Southern State
Parkway to Rte 135 (Seaford-Oyster Bay Express-
way) S to Rte 27 (Sunrise Hwy) E for 3 miles,
entrances to Sunrise Mall will be on left. Flea
market, vendors, VE sessions. 7T1: 146.685
(110.9 Hz). Adm: $6. Tables: $10. Walter Wenzel,
KA2RGI, 373 15th St, W Babylon, NY 11704;
631-669-3714 (days) or 631-957-0218 (eves until
10 PM); ka2rgi@arrl.net; www.gsbarc.org.

FNew York (Queens)—Jun 6; set up 7:30 AM;
public 9 AM to 2 PM. Spr: Hall of Science ARC.
New York Hall of Science Museum Parking Lot,
47-01 111% St (Flushing Meadow Corona Park).
Electronics and computer equipment, tailgating
($10 per space), Museum Exhibit Station WB2JSM,
VE sessions (10 AM; Lenny Menna, W2LJM, 718-
835-1548), tune-up clinic, free parking, refresh-
ments. TI: 444.2 (136.5 Hz), 146.52. Adm: $5.
Stephen Greenbaum, WB2KDG, 85-10 34th Ave,
Apt 323, Jackson Heights, NY 11372; 718-898-
5599; wb2kdg@arrl.net; www.qsl.net/hosarc.

FNorth Carolina (Durham)—May 29, 8 AM to
2 PM. Spr: Durham FM Assn. National Guard
Armory, intersection of Duke St and Stadium Dr;
1-85, Exit 176B, go 0.8 mile N on Duke St, take
right onto Stadium Dr. VE sessions (on site), re-
freshments. T1: 147.225. Adm: $5. Tables: $12.
Linda Jackson, KF4LJZ, 122 Infinity Rd, Durham,
NC 27712; 919-477-8368; kfdljz@aol.com;
www.dfma.org.

TNorth Carolina (Greenville)—May 15; set up
7 AM; public 8 AM to 3 PM. Spr: East Carolina
Antique RC. Kiwanis Club, 177 Forelines Rd
(Winterville); off Hwy 11, S of Greenville.
Swapfest, antique radios and parts. 7I: None. Adm:
Free. Tables: inside space $15, outside tailgate
space $10 (bring your own tables and chairs).
Herman Schnur, K4CTG, 3205 Brick Kiln Rd,
Greenville, NC 27858; 252-752-2264; hschnur @
cox.net.

tNorth Carolina (Winston-Salem)—Jun 5,
6 AM to 1 PM. Spr: Forsyth ARC. Dixie Classic
Fairgrounds, Home and Garden Building, 27th St;
1-40 to US 52 to Akron Dr; follow signs to Fair-
grounds. Flea market, tailgating ($5 per space),
VE sessions (9 AM, at nearby Red Cross Build-
ing), camping, refreshments. 77: 146.64 (100 Hz).
Adm: $5. Tables: $15 (8 ft; electricity $10 per
outlet). Raymond Taber, WXINCC, 165 Gloria Dr,
Mt Airy, NC 27030; 336-202-4592 or 336-723-
7388; wxlncc@yahoo.com; www.wshamfest.
netfirms.com.

FOhio (Dayton)—May 14-16; Friday 8 AM to
6 PM, Saturday 8 AM to 5 PM, Sunday 8 AM to
1 PM. Spr: Dayton ARA. Hara Arena Complex,
1001 Shiloh Springs Rd. Hamvention’s 2004 theme
is “Year of the Contact,” exhibitors and vendors
showing their latest products and equipment, huge
outside vending area, forums on all facets of
Amateur Radio (all 3 days), VE sessions (held
within Hara Arena all 3 days, Technician through
Extra class; reservations highly recommended,
walk-ins accepted), Special Events Station. 71:
146.94, 146.91. Adm: advance $20, door $25,
(good all 3 days); under 13 free. Henry Ruminski,
WD8JOI, 937-775-2950; henry.ruminski@
wright.edu; or Gary Des Combes, NSEMO, c/o
Dayton Hamvention, Box 964, Dayton, OH 45401-
0964; 937-276-6930 or 937-276-6934; info@
hamvention.org; www.hamvention.org.

FOhio (Hilliard/Columbus)—May 30; set up
7:30 AM; public 9 AM. Spr: Franklin County
Hamfest Committee. Franklin County Fair-
grounds, Columbia St; take the I-270 outerbelt to
W side of Columbus, exit at Cemetery Rd
(Hilliard), go 1.5 miles W on Cemetery Rd to
Norwitch St, turn right (just before R/R overpass),
g0 0.5 mile N on Norwitch (look for Fairgrounds
signs), turn right onto Columbia St, straight ahead
to Fairgrounds entrance. Electronics flea market
(buy, sell, trade), equipment, computers, antique
radios, free parking. T1: 146.76 (123 Hz). Adm:
$5. Tables: $5 (8-ft). Chris Lind, KC8BUO, Box
14281, Columbus, OH 43214; 614-267-7779; fax
614-263-7934; clind2@ juno.com.

TPennsylvania (Butler/Pittsburgh)—Jun 6,
8 AM to 3 PM. Spr: BreezeShooters ARC. Butler
Farm Showgrounds, PA Rte 68, W of Butler. 50th
Annual Hamfest/Computer Show, large indoor and
outdoor flea market, computers, electronics, ven-
dors, tailgating ($5 per space), VE sessions (noon,
CB Ranger Bldg), plenty of free parking, handi-
capped parking, overnight camping (hookups $10),
refreshments. 71: 147.36. Adm: $5, under 12 free.
Tables: $20. Robert Benna, N3LWP, 1010 Willow
Dr, Pittsburgh, PA 15237; 412-366-0488;
n3lwp @verizon.net; www.breezeshooters.net.

ftTennessee (Mountain City)—May 8, 8 AM to
1 PM. Spr: Johnson County ARC. National Guard
Armory, 1923 S Shady St (Hwy 421), E of down-
town, next door to hospital; from Boone, NC take
Hwy 421, from Johnson City, TN take Hwy 67 to
Hwy 421, from Abington, VA take Hwy 58 to Hwy
91 to Hwy 421 to Mountain City. Swapfest, tail-
gating ($2 per space), VE sessions (1 PM, walk-
ins accepted), eyeball QSOs, tour new W4MCT
EOC. TI: 146.61 (103.5 Hz), 443.925 (103.5 Hz),
145.47, 146.52. Adm: $2. Tables: $5. Danny
Herman, K4DHT, Box 55, Mountain City, TN
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37683; 423-727-0723; k4dht@preferred.com.

FTTexas (Amarillo)—May 22,9 AM to 4 PM. Spr:
Panhandle ARC. Thompson Park, 24th St and
Dumas Hwy; from N 287 take 24th St Exit, turn
W to park entrance, proceed N past Zoo and Won-
derland Park. Swapfest/Picnic, catered barbeque
($6 purchase in advance). TI: 146.94 (88.5 Hz).
Adm: Free. Tables: Free. Gene Bitner, WASETK,
3202 Clema St, Amarillo, TX 79107-7415; 806-
383-0115; waSetk@cox.net; home.earthlink.
net/~picnic-swapfest/.

fTexas (Belton/Temple)—May 22, 7 AM to
3 PM. Spr: Temple ARC. Bell County Expo Cen-
ter, 301 W Loop 121; from I-35 take Exit 292, go
W on Loop 121 for approximately % mile to the
Expo Center on left. Swapfest, commercial ven-
dors, dealers, new equipment, used gear, electron-
ics, computers, accessories, huge tailgate area, VE
sessions (1 PM, on site, all classes; $12 fee), group
meetings, RV camping, handicapped accessible.
TI: 146.82 (123 Hz), 444.7 (123 Hz). Adm: $1.
Tables: $10-$25. Mike LeFan, WA5SEQQ, Box
4511, Temple, TX 76505; 254-773-3590; fax 775-
264-1978; hamexpo@tarc.org; www.tarc.org.

FVirginia (Manassas)—Jun 6; set up Saturday
2-10 PM; public Sunday 8 AM to 3 PM. Spr: Ole
Virginia Hams ARC. Prince William County Fair-
grounds, 10624 Dumfries Rd (Rte 234). 30th

Amateur Radio, Computer, and Electronics Show;
tailgating ($6 per space plus admission; gates open
6 AM); 4th Call Area QSL Bureau Reps; DXCC
QSL card checking; “Virginia QSO Party” Awards
Ceremony; VE sessions (Bill, K9ZD, 703-754-
7913; k9zd @arrl.net); free parking; refresh-
ments. T1: 146.97, 224.66, 442.2. Adm: $6. Tables:
$20 (with electricity and chairs). David Lane,
KG4GIY, 9327 Camphor Ct, Manassas, VA 20110-
6669; 703-361-3042; kgdgiy @arrl.net; www.
w4ovh.net.

TWashington (Stanwood)—May 8, 9 AM to
3 PM. Spr: Stanwood-Camano ARC. Stanwood
Middle School, 9405 271st St NW; N or S on I-5
to Exit 212, go W on SR 532 to 3rd stoplight, turn
N on 88th Ave NW, go 1 block and turn left, school
is on left about 3 blocks. Flea market, antiques,
electronics, computers, VE sessions, free parking,
refreshments. T1: 145.19. Adm: $5. Tables: $15.
Dave Huppert, KA7FDC, 1864 S Edgewood Dr,
Camano Island, WA 98282; 360-387-6123;
huppert@whidbey.net.

TWashington (Wenatchee)—Jun 4-6. Spr: Apple
City RC. Dryden Gun Club, Hwys 2 and 97; fol-
low signs. VE sessions. 71: 146.68 (156.7 Hz).
Adm: $7. Tables: Free. John Lathrop, N7RHY, 804
Ferry, Wenatchee, WA 98801; 509-662-6007;
n7rhy @gte.net.

TWisconsin (Cedarburg)—May 1, § AM to
1 PM. Spr: Ozaukee Radio Club. Circle B Recre-
ation Center, 6261 Hwy 60; 3.5 miles W of 1-43
or 10 miles E of Hwy 45, at the intersection of
Hwy 60 and County I. 26th Annual Amateur Ra-
dio and Computer Swapfest, VE sessions. T1:
146.97 (127.3 Hz). Adm: advance $4, door $5.
Tables: $10. Gene Szudrowitz, KBOVIP, W55
N865 Cedar Ridge Dr, Cedarburg, WI 53012; 262-
377-6792; szuds39 @msn.com; www.qsl.net/orc.
Wyoming (Casper)—May 29-30, Wyoming State
Convention. See “Coming Conventions.”

Attention All Hamfest Committees!

Get official ARRL sanction for your event and
receive special benefits such as donated ARRL
publications, handouts, and other support.

It's easy to become sanctioned. Contact the
Convention and Hamfest Branch at ARRL Head-
quarters, 225 Main St, Newington, CT 06111. Or
send e-mail to giannone@arrl.org.

Promoting your event is guaranteed to increase
attendance. As an approved event sponsor, you
are entitled to advertise your event in QST at spe-
cial rates. Make your hamfest a success by tak-
ing advantage of this great opportunity. Call the
ARRL Advertising Desk at 860-594-0207, or
e-mail ads@arrl.org.

CONTEST CORRAL

WI1AW Qualifying Runs are 7 PM EDT Mon-
day, May 3 (2300Z May 3) (10-40 WPM QRL),
and 9 AM EDT Friday, May 21 (1300Z May
21). The K6YR West Coast Qualifying Run
will be at 9 PM PDT Wednesday, May 12
(0400Z May 13). Check the W1AW Schedule
elsewhere in this issue for details.

SO—Single-Op, M2—Multiop-2 Transmitters,
MO—Multiop, MS—Multiop, Single Transmitter,
MM—Multiop, Multiple Transmitters, AB—AIl
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. Pub-
lication deadline for Contest Corral listings is the
first of the second month prior to publication. In
order to publicize the maximum number of con-
tests, readers will be referred to an earlier issue of
QST if the rules have been published within the
past year.

May 1-2

2 GHz and Up World-Wide Club Contest—
sponsored by the San Bernardino Microwave So-
ciety, 6 AM local time May 1 to 12 midnight May
2, operate 24 hrs max. Frequencies: All bands
2.4 GHz and higher. Categories: Small (2-10 mem-
bers), Medium (11-50), Large (> 50). Exchange:
6-digit Maidenhead Locator. For scoring and other
information: www.ham-radio.com/sbms. Logs
due 30 days after the contest to SBMS Contest
Committee, Pat Coker, N6RMJ, 40916 179th St,
Lancaster, CA 93535.

European Union Contest 2004—CW/Phone/
PSK31/RTTY/SSTV—sponsored by the Royal
Union of Belgian Amateur Radio (UBA) from
0000Z to 2400Z May 1. This is a one-time contest
to welcome new countries to the European Union.
Frequencies: 160-10 meters according to IARU
band plan. Categories: SO, MS (6, 12 and 24 hour;
QRP (<5 W), LP (<100 W) and HP) and SWL.
Exchange: RS(T) and serial number. QSO points:
New EU stations—25 pts, EU stations—10 pts,
non-EU stations—3 pts, own country—I1 pt,

ORSEU—100 pts. Score: QSO points x EU WPX
prefixes counted once per band. For more infor-
mation: www.uba.be. Logs due May 30 to weu.
contest@uba.be or to Carine Ramon, ON7LX,
UBA HF Manager, Bruggesteenweg 77, B-8755
Ruiselede, Belgium.

IPA Contest—CW/SSB—sponsored by the In-
ternational Police Association from 0000Z-2359Z
May 1 (CW), 0000Z-2359Z May 2 (SSB), each
mode considered a separate contest. Frequencies:
80-10 meters. Categories: SOAB, MS, SWL. Ex-
change: RS(T) and serial number, IPA stations
add “TPA.” QSO points: Non-IPA—1 pt, Non-US
IPA—2 pts, US IPA—S5 pts, IPA club—10 pts, US
stations with 1x1 call—20 pts. Score is QSO
points x US states + IPA stations + 1x1 calls
counted only once. For more information:
www.iparc.org. Logs to n2pig@arrl.net or to
Alex Dutkewych, N2PIG, PO Box 211, Pulteney,
NY 14874-0211.

MARAC County Hunters Contest—CW-—spon-
sored by the Mobile Amateur Radio Awards Club
from 0000Z May 1-2400Z May 2. Frequencies
(MHz): 3.575, 7.050, 14.050, 21.050, 28.050,
work fixed stations once/band and mobiles once
for each county and band. Categories: Mobile,
Portable, Fixed. Exchange: RST and county or
SPC. County line QSOs count as one QSO but
separate multipliers. QSO points: Fixed stations
in NA—1 point, Mobile/Portable—15 points,
DX—S5 pts, one station must be in a US county.
Score is QSO points x US counties (count only
once). Mobile/Portables sum score from each
state. For more information: www.countyhunter.
com. Logs due June 10 to w3dya@juno.com or
Norm Beavers, W3DYA, 3320 McMillan Dr,
Tyler, TX 75701-8239.

10-10 International Spring Contest—CW/Digi-
tal—from 0001Z May 1-2359Z May 2, logs due
May 17 (see Feb OST, p 103, or www.ten-ten.org).

Microwave Spring Sprint, 0600-1300 local, May 1
(see www.etdxa.org/vhf.htm).

Indiana QSO Party—CW/SSB—sponsored by
the Hoosier DX and Contest Club from 1500Z
May 1-0300Z May 2. Frequencies (MHz): CW—
1.805 and 40 kHz above the band edge on 80-10
meters, SSB—1.845, 3.850, 7.230, 14.250,
21.300, 28.450, try 160 at 0200Z, no crossband
QSOs. Categories: SOAB (HP, LP < 100 W, QRP
<5 W), MS (incl use of spotting assistance), Mo-

bile, Portable. Exchange: RS(T) + S/P or IN county
(DX stations send RS(T) only). QSO points:
SSB—1 pt, CW—2 pts, contact stations once per
band/mode and once per county. Score is QSO
points x IN counties or S/P/C counted once per
mode. Bonus for working WOUUU (call sign may
change—check Web site). For more information:
www.hdxcc.org/ingp. Logs due June 15 to inqp @
hdxcc.org (Cabrillo format preferred) or HDXCC,
c/o Mike Goode, NONS, 10340 Broadway, India-
napolis, IN 46280-1344.

ARI International DX Contest—CW/SSB/Digi-
tal—sponsored by ARI from 2000Z May 1-1959Z
May 2. Frequencies: CW/SSB—160-10 meters;
Digital—80-10 meters, change bands or mode no
more than once per 10 min. Categories: SO-CW,
SO-SSB, SO-Digital, SO-Mixed, MS-Mixed,
SO-SWL-Mixed. Exchange: RST and Italian Prov-
ince or serial number. QSO points: own country—
0 pts (mult only), own continent—1 pt, different
cont—3 pts, Italian stations—10 pts. Score:
QSO points x Italian Provinces + DXCC entity
(except I, IS@, IT9, IG9/TH9) counted once
per band. For more information: www.ari.it/
contari04.html. Logs due June 2 (Cabrillo format
is encouraged) to aricontest @ari.it (Cabrillo for-
mat is encouraged) or to ARI Contest Manager,
I4UFH Fabio Schettino, PO Box 1677, 40100
Bologna, Italy.

New England QSO Party—CW/Phone—2000Z
May 1-0500Z May 2 and 1300Z-2400Z May 2.
New England is ME, NH, VT, MA, CT and RIL
Frequencies (MHz): CW—40 kHz above band
edge; Novice/Tech—3.705, 7.130, 21.130,
28.130; SSB—3.880, 7.280, 14.280, 21.380,
28.380; no crossmode or crossband QSOs, all CW
QSOs in CW band segments. Categories: SOAB
(HP, LP and QRP), MS (includes stations using
any kind of spotting assistance), mobiles use same
categories. Exchange: RS(T) and S/P (non-US/VE
sends “DX”) or NE county/state. Work stations
once per band/mode and mobiles in each county.
County lines logged as two QSOs. QSO points:
phone—1 pt, CW and Digital—2 pts. Score: Non-
NE stations—QSO points x NE counties; NE sta-
tions—QSO points x S/P/C; mobiles total QSO
points from all counties and count multipliers only
once. For more information: www.neqp.org. Logs
due 30 days after the contest to logs@neqp.org
(Cabrillo format preferred) or NEQP, PO Box
3005, Framingham, MA 01705-3005.

H. Ward Silver, NOAX € 22916 107th Ave SW, Vashon, WA 98070 € nOax@arrl.org
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May 1-10

North American Spring Meteor Scatter Rally-
sponsored by the WSJT Group from 0000Z May 1
and ends 0000Z May 10 during the annual Eta
Aquarids meteor shower. Please note that the an-
nual Eta Aquarids is a morning shower, the radiant
being in a good position from about 0500 to 1200
local time. For more information: www.qsl.net/
waSufh/Rally/NAHSMS.htm.

May 8-9

Mid-Atlantic QSO Party—SSB/FM/CW—spon-
sored by the Independent Mid-Atlantic QSO Party
Committee from 1600Z May 8-2400Z May 9. Mid-
Atlantic states include Delaware, Maryland-DC,
New Jersey, New York, Pennsylvania, Virginia and
West Virginia. Frequencies: 160-10 meters 50 kHz
from bottom of band segment for operating mode,
50, 144, 222, and 432 MHz. Categories: SO (LP
and QRP (<5 W), MS/Club, Mobile, all classes
except QRP max 200 W output. Exchange: serial
number and QTH (Mid-Atl stations send 3-letter
county and 2-letter state, US/VE send state or prov-
ince, DX sends “DX”). QSO points: Phone—1 pt,
CW—2 pts, Mobile—3 pts. Score: QSO points x
Mid-Atl counties (Mid-Atl stations count S/P + 1
DX), all multipliers counted only once. For more
information: www.gsl.net/maqso. Logs due June
10 to magplogs @yahoo.com or Mid-Atlantic QSO
Party, Attn: Chuck Reville, K3FT, 6400 Baltimore
National Pike 131, Baltimore, MD 21228.

Nevada QSO Party—CW/SSB/RTTY—spon-
sored by the Area 51 Contest Club from 0000Z
May 8-0600Z May 9. Frequencies: 160-6 meters,
CW 15 kHz and SSB 25 kHz above General class
band edge. Categories: SO (QRP <5 W, LP, HP
>100 W), MS, MM, and County DXpedition (all
LP, HP), Rover. Exchange: RST and S/P/C or
Nevada county. QSO points: SSB—1 pt, CW/
RTTY—2 pts. Score is QSO points x Nevada
counties or S/P/C counted only once. Logs due
June 15 to nk7c¢@cox.net or Pat Hess, NK7C, 759
Fairway Dr, Boulder City, NV 89005. For more
information, see members.cox.net/nvqso2004.

Oregon QSO Party—CW/SSB—sponsored by
the Central Oregon DX Club from 1400Z May 8-
0200Z May 9. Frequencies (MHz): 80-10 meters,
CW—40 kHz above band edge, SSB—3.850,
7.250, 14.250, 21.350 and 28.450, no repeater
QSO0s. Exchange: RS(T) and OR county or SPC.
QSO points: SSB—1 pt, CW—2 pts. Score: QSO
points x OR counties (OR stations add S/P/C)
counted once on each mode. One extra multiplier
for every 8 QSOs with the same county. 100 bonus
points for working K70. For more information:
www.codxc.com. Logs due June 10 to kdxu@
arrl.net or to Oregon QSO Party, c/o CODXC,
61255 Ferguson Rd, Bend, OR 97702.

FISTS Spring Sprint—CW-—sponsored by the
FISTS International CW Club from 1700Z-2100Z
May 9 (see Feb QST, p 103, or www.fists.org/
sprints.html).

Alessandro Volta RTTY DX Contest—
sponsored by COMO and ARI from 1200Z
May 8-1200Z May 9. Frequencies: 80-10 meters.
Categories: SOAB, SOSB, MS, SWL. Exchange:
RST, serial number, CQ Zone. QSO points: see
table on Web site. Score: QSO points x DXCC
entities + W/VK/VE/JA/ZL call areas x total
QSOs. For more information: www.contestvolta.
com. Logs due July 31 to log@contestvolta.com
or to Francesco Di Michele, I2DMI, PO Box 55,
1-22063 Cantu, Italy.

50 MHz Spring Sprint, sponsored by the Eastern
Tennessee DX Association from 2300Z May 8-
0300Z May 9 (see www.etdxa.org/vhf.htm).

Portuguese Navy Day—CW/SSB/PSK31—spon-
sored by the Portuguese Navy Radio Amateurs
from 0800Z May 8-2300Z May 9. Frequencies:
80-10 meters according to the IARU band plan.
Exchange: RS(T) and serial number. QSO points:
see Web site for table. Score: QSO points x mul-
tipliers. For more information: www.qgsl.net/
cqSmgp/regulamentos_ing.html. Logs due May
24 to Comissao Cultural da Marinha-Concurso
Radio 2004, Attn: CT4DZ, Praga do Imperio,
1400-206 Lisbon, Portugal.

May 15-16

Newcomers Run—CW-—sponsored by the QRP
ARC International from 1800-2000Z May 15.
Exchange: “New” if a newcomer and “Elmer” for
holders of certificates from previous QRP ARCI
contests. For more information: 2hams.net/
ARCVindex.htm.

Baltic Contest—CW/SSB—sponsored by the
Lithuanian Radio Sports Federation from 2100Z
May 15-0200Z May 16. Frequencies (MHz): CW
3.510-3.600, SSB 3.600-3.650 and 3.700-3.750.
Categories: SO-CW/SSB/Mixed, MS, SWL. Ex-
change: RS(T) and serial number. QSO points:
Baltic (YL/ES/LY) stations count EU—1 pt and
non-EU—2 pts, EU stations count Baltic—10 pts,
non-Baltic—1 pt; non-EU stations count Baltic—
20 pts, non-Baltic—1 pt. Score: total QSO points.
For more information: www.lrsf.lt/bcontest.
Logs due July 1 to Irsf@Irsf.1t or PO Box 210, LT-
3000 Kaunas, Lithuania.

His Majesty King of Spain Contest—CW—
sponsored by the Union de Radioaficionados
Espaifioles (URE) from 1800Z May 15-1800Z May
16 (SSB is June 26-27). Frequencies: 160-
10 meters using IARU Region 1 band plan. Cat-
egories: SOAB, SOSB, and MS. Exchange: RST
and serial number or EA province. QSO points:
1 pt/QSO. Score: QSO points x EA provinces
counted once per band. For more information, send
e-mail to ure@ure.es. Logs due June 25 (SSB
by July 30) to concursoshf@ure.es or URE HF
Contests, PO Box 220, 28080 Madrid, Spain.

US Counties QSO Party—SSB—sponsored by
The Mobile Amateur Radio Awards Club from
0000Z May 15-2400Z May 16. Frequencies
(MHz): 3.880, 7.240, 14.275, 21.340, 28.340.
Work fixed stations once/band and mobiles once
for each county and band. Categories: Mobile,
Fixed. Exchange: RST and county or S/P/C.
County line QSOs count as one QSO but separate
multipliers. QSO points: US fixed stations—
1 point, US mobile—15 pts, all others—S5 pts, one
station must be in a US county. Score is QSO points
x US counties (counted only once). Mobiles sum
score from each state. For more information:
www.stpaulisland.net/countycontest.html.
Logs due June 18 to (US logs) wv2b@juno.com
or Duane Traver, WV2B, 99 Oregon Hill Rd, Lisle,
NY 13797-1002, non-US logs to snichols@
mvosprey.com or Scott Nichols, VE10P, 387
Rudderham Rd, Point Edward, NS B2A 4V6,
Canada.

May 29-31

CQ WW WPX Contest—CW-—sponsored by CQ
Magazine from 0000Z May 29-2400Z May 30
(see Mar QST, p 100, or home.woh.rr.com/wpx).

Great Lakes QSO Party—Phone/CW/RTTY/
PSK31—sponsored by the Michigan DX Associa-
tion from 0000Z May 29—2359 May 30, SO
stations work 36 hours max. Frequencies (MHz):
160-2 meters, no repeater or satellite, CW—3.560,
3.720,7.090, 7.135, 14.075, Phone—3.870, 7.260,
14.270, 21.370, 28.450. Categories: A (>100 W),
B (5-100 W), C (<5 W), D (Club and MO), E (CW
only), F (Mobile), G (Digital, one of RTTY or
PSK31). Great Lakes are MI, IL, IN, WI, MN, OH,
PA, NY, VE2, VE3. Exchange: Name, S/P/C,
Great Lakes stations also send county. QSO points:
Phone—1 pt, CW/Digital—2 pts, QRP or mo-
bile—3 pts. Score: QSO points x Great Lakes
counties (counted only once). Bonus points: 500
pts for QSO with W8DXI (once only), mobiles add
100 pts for each county with at least 10 QSOs.
For more information: www.mdxal.org/laglqp.
html. Logs to bripaw @yahoo.com (Cabrillo for-
mat) or Brian Pawloski, W8BRI, PO Box 140012,
Grand Rapids, MI 49514-0012.

QRP ARCI Hootowl Sprint—CW-—sponsored
by the QRP ARC International from 2000-2400
local May 30. For rules, see December 2003 QS7,
page 84, or 2hams.net/ARCI/index.htm.

MI QRP Memorial Day CW Sprint—sponsored
by the MI QRP Club from 2300Z May 30-
0300Z May 31 (see Jan QST, p 97, or www.qsl.net/
miqrpclub).

FEEDBACK

¢ Experiment #12 of “Hands-On Radio”
[Jan 2004, Figure 2, page 62], should show
V, with its “+” sign at the bottom of R1 and
referenced to ground. This will then be con-
sistent with Equation 2.—tnx Jason Dugas,
KB5URQ

¢ In Experiment #15 of “Hands-On Radio”
[Apr 2004, page 71], Equation 3 should
read E=1/2 LI? and not E=1/2(LI)>.

¢ In “The Skinny on Antennas” [Apr 2004,
page 30], the formula for antenna length got
transposed (second column, mid-page). The
parenthetical factor should be (468/7.15),
not (486/7.15).

STRA

FRITZ HUTTELMAYER, WB2QWH

> @ All Groups/ Tour Buses

€ CW Shuttles
A CW Shuttles %

The old Morse shuttle: All who shuttle
between 5 and 20 WPM are apparently
being asked to queue up, and there are so
many in this group that they need to go to
two different places! Fritz Huttelmayer,
WB2QWH, of Cheektowaga, New York,
found this sign at Colonial Williamsburg,
Virginia.

FREE AD SPREADS THE WORD

¢ Each year, the Nashoba Valley (Massa-
chusetts) ARC provides communications
support for the Annual Fall Classic soccer
tournament. This past year there were 230
teams competing, and 16 hams donated
about 160 hours of their time to support the
event. The Tournament Committee offered
the Club a complimentary ad in their 12
page program. The ad gave the NVARC the
opportunity to promote Amateur Radio and
the Club.—information provided by John
Griswold, KBIHDO

Nashoba Valley
Amateur Radio Club

The Nashoba Valley Amateur Radio Club is providing Communications Support to the
Annual Fall Classic 2003,

The club, designated a “Special Service Club” by the American Radio Relay League in
recognition of its community service to the local area, meets in the Pepperell Community
Center on the third Thugsday of cach month.

1f you are interested in Ham Radio, or would like to learn more, visit
http:/fwww.nlnc.org or contact John Griswold at 978-772-5406 or kbl hdo@arrl.net
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SILENT KEYS

It is with deep regret that we record
the passing of these amateurs:

KB1EOI, William J. Edmonds, New Ipswich, NH
KI1LAYV, John F. Lewis Sr, Windsor Locks, CT
KAI1LII, Ernest I. Kilkenny, East Falmouth, MA
KIMAX, Maxim J. Jacques, Dresden, ME
WITEI Henry L. Stagg, Ellsworth, ME
W2BMA, William B. McMillan, Baltimore, MD
KA2DWYV, Jay Van Orman, Niagara Falls, NY
W2ISE, William R. Wise Jr, Fishkill, NY
N2KWF, Mervyn E. MacLeod, Bloomfield, NJ
KB2PIY, Gerson Finkelstein, Maspeth, NY
N2UKG, Sarkis Doudian, Briarwood, NY
*W2UNJ, William M. Rust, Cortland, NY
WA2VSO, Robert W. Weaver, Johnson City, NY
*W3ATJ, George E. Bartges, Carlisle, PA
N3BSI, Gerald J. Hilwig, Accokeek, MD
W3CAYV, William J. Henzly, Uniontown, PA
*K3IC, John W. Frank, Millersville, MD
KT3J, Frank W. Heemstra, Yankton, SD
W3LAP, Jim F. Thompson, Cochran, GA
N3NOT, Allan Dale, Manchester, MD
W3PID, John M. Griffing, Orlando, FL
K3SGYV, David R. Derr, Frackville, PA
*W4ANM, Wilbur L. Younts, Randleman, NC
KE4ATK, James E. Grant Jr, Sarasota, FL
KD4BQ, James W. Walters Jr, Huntsville, AL
W4BUG, Charles D. Ritchie, Boca Raton, FL
WD4BUL, Leon C. Nodine, Anderson, SC
KI4CB, I. F. Wood Jr, Surfside Beach, SC
KR4C, Grady L. O’Kain Jr, Oak Ridge, TN
K4CRX, Lloyd L. Matthews, Conyers, GA
N4CSF, Louis J. Raymond, Tucson, AZ
N4DBR, Lawrence Fiebig, Euclid, OH
*W4DO, W. Harrison Faulkner Jr,
Charlottesville, VA
WB4GSG, William E. Alcorn, Whitley City, KY
N4HLB, John G. Evans, Reidsville, NC
KG4NAS, Calvin C. Bagley, Godwin, NC
N4NCK, Wiley W. Ayscue Jr, Butner, NC
K4NHY, Winston Adkins, Pikesville, KY
*K40]J, James A. White, Seffner, FL
N4PJE, Cecil H. Yates, Fayetteville, TN
N4PUP, Leo E. Treece, Vale, NC
N4RWH, William E. Hayes, Warner Robins, GA
*K4SO0I, John G. Werner, Pensacola, FL

WA4TIW, William E. Parrott, Knoxville, TN
KG4VEY, Robert W. Slater, New Ellenton, SC
WA4WGZ, Edward C. Solley, Knoxville, TN
W4XD, Joseph F. Moomaw Jr, Gloucester, VA
KC4ZEB, Hulen F. Girdler, London, KY
WBSBHD, William J. Rector, Grove, OK
KT5G, Bill Anderson, Midland, TX
KMS5GR, Jim Bardwell, Edgewood, NM
*WS5KL, Leland W. Smith, Harrison, AR
*WSLSU, Herb L. Ramey, Greenwell Springs, LA
K5QOE, Robert R. Spinks Sr, Monahans, TX
N5TCL, Victor G. Hill Jr, Nichols Hills, OK
KDS5TQF, John M. Anderson, Carlsbad, NM
WS5UIP, Heinz G. Broweleit, Tulsa, OK
WAS5USU, Arthur R. Bergeron, Carlsbad, NM
KK6AJ, F. Bob Chow, Oakland, CA
KD6AWEF, William Lowe, Berkeley, CA
WAGCYF, Jerry Zakrzewski, Harper Woods, MI
N6FZO, Thomas G. Summers, Laguna Woods, CA
W6HLY, David O. Mann, Fullerton, CA
K6IME, Leroy T. Williams, Pinole, CA
N6KNO, Merrill M. Stone, Rolling Hills Estates,
CA
WAG60DB, Phillip G. Wong, Oakland, CA
W600, Don Osborne, Sebastopol, CA
WAGPIE, Galen E. Mc Cormick, Chino Hills, CA
WO6PLH, Peter L. Heckenlaible, Carmel Valley, CA
WB6PQJ, John E. Zaferis, Quartz Hill, CA
*WO6RXD, Edward B. Thornley, Torrance, CA
KC6ULT, George S. Berry, San Mateo, CA
K6VI, Walter J. Manning, Anza, CA
AB6WW, Gustavo T. Unguez Sr, Torrance, CA
KC7BOF, Roger A. Clampitt, Carson City, NV
W7FECM, Fred C. Miller, Mesa, AZ
WT7HOT, Wilson Martin, Tucson, AZ
KA7MGM, Marvin W. Gustafson, Santa Maria, CA
KB70MN, Barbra Dahl, Klamath Falls, OR
W7PN, Harold W. Johnston, Coupeville, WA
KI7UA, Pierre B. Goral, Kirkland, WA
KB7UZ, Jack L. Butler, Great Falls, MT
*WA7WM, Willie B. Mayes, Spokane, WA
WBSEYM, Donald A. Holloway, Kalkaska, MI
KESFQ, Marion B. Fryer, Washington Court
House, OH
ABB8HR, Richard E. Cragg, Grosse Pointe Park, MI
*WS8LAO, Karel R. Slatmyer Jr, Mattawan, MI
KB8PUM, Johnny N. Mills, Teays, WV

WESSIX, Lincoln E. Engwall, Ludington, MI
KA8UVU, Kenneth D. Rea, Amsterdam, OH
WS8ZNYV, Bruce D. Cummons, Massillon, OH
KAO9EFS, Alice A. Fowler, Friendship, WI
KCO9EIQ, Ned A. Wood, Chandler, IN
*WIFXK, George F. Mcintosh, Normal, IL
KGI9MQ, David B. Brinkley, Decatur, IL
NOUOQY, Orval J. Lokker, Baldwin, WI
WOVTZ, Herschel O. Haunfelder, Milwaukee, WI
*KBIWRQ, Scott D. Eskew, Chicago, IL
WBOWXW, Joan M. Tarlini, Kankakee, IL
WOWYG, Joseph A. Miller, Hartford, WI
K@CNS, Richard Brandenberg, O'Fallon, MO
W@CVS, Ross O. Coleman, Grand Junction, IA
NS@D, Charles T. Blubaugh, Greeley, CO
WQELS, Stacie O’Dowd, Lake Tapawingo, MO
KCQEOJ, Jack L. Drenik, Pittsburg, KS
*KCQGF, Dennis D. Wing, Grand Island, NE
KCOQK, Chester J. Swanson, Roseville, MN
AB@TC, Thomas J. Currier, Duluth, MN
W@THG, Charles N. Mc Candless, Pueblo, CO
I4GFN, Govoni Franco, Bologna, Italy
SM7AGF, Bengt Svenson, Lund, Sweden
VPILEF, Eric Blackwell, Niagara Falls, ON, Canada
VPIOLR, Anthony E. Davis, Devonshire, Bermuda
*Life Member, ARRL

**Charter Life Member, ARRL

iCall sign has been re-issued through the
vanity call sign program.

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, NTGZO ¢ Silent Key Administrator 4 ni1gzo@arrl.org

STRAYS

QST congratulates...

70 year member
John Power, W2AXU, Trenton, NJ

60 year members

William Murphy, W10DZ, Salem, VA
Thomas Bright, W20HI, Citrus Springs, FL
Frank Cooper, W3NV, Canfield, OH

Louis Dimasi, W3SMX, Oakmont, PA
Robert McCuistion, W5HY, Lubbock, TX
Edward Gessert Jr, K6CQR, Grass Valley, CA
Albert Martin, AH6N, Colorado Springs, CO
Frederick Holsclaw, N7BB, Peoria, AZ
Roland Plotts, W7JYR, Phoenix, AZ

Egon Loeckel, N8EL, Cape Coral, FL
Raymond Kaas, WOCBS, Sturgeon Bay, WI
Howard Pramann, WORXL, Duluth, MN

50 year members

Norman Gertz, K1AA, Orlando, FL

Al Brogdon, W1AB, Fitzwilliam, NH
George Jones, N1GJ, Bourne, MA

Gilbert Slater Sr, W1WAC, Pawtucket, RI
Warner Smith, W1YBT, Williamstown, MA
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Kenneth Newman, N2CQ, Woodbury, NJ

George Cook, WW2D, Newark, NY

Robert Buus, W20D, Holmdel, NJ

Frank Kiefer, K2PWG, Port Jefferson Station,
NY

Royce Simmons, W2RBN, Stormville, NY

Bernard Swedloff, K2SWZ, Blackwood, NJ

Clinton Spencer Jr, W3BBB, Lansdale, PA

Stephen Buchanan, W3DDC, Brandon, FL

Otto Claus Jr, W3LZZ, Parkton, MD

Richard Moll, W3RM, Abington, PA

John Kanode, N4AMM, Boyce, VA

David Langley, W4YDY, Greenville, NC

Don Jackson, AE5K, Saint Joe, AR

Robert Kellow, W5LT, Richardson, TX

Victor Poor, W5SMM, Melbourne, FL.

Glenn Clamp, W5VIO, San Antonio, TX

Brad Sage, K6JPR, Pleasant Hill, CA

Richard Darling, AH7G, Hilo, HI

A. R. True, W7SAE, Murray, UT

Richard Fisher, W8AM, Hamilton, OH

James McEwuen, W8GUL, Morgantown, WV

Ernest Hutko, W8IUX, Cuyahoga Falls, OH

Gordon Lauder, WOPVD, Webster, WI

John Anderson, WOTRC, Springfield, IL

William Williams, WO9VQC, Fort Walton
Beach, FL

Jacob Ritzen, WOJHY, Sebring, FL
Norman Yeutter, WOKCJ, Alexandria, MN
Lester Entringer, WOYLS, Dubuque, 1A

QST congratulates...

0 12 year old Benjamin Kier, KC2MNC, of
Jamesville, New York, who recently became the
third generation Kier amateur. He follows his
uncle Howard Kier, WA2JDC, Schaumburg,
Illinois, and grandfather Allen Kier, W2PEA,
Syracuse, New York. Benjamin is a member
of the Jamesville-DeWitt Middle School
Amateur Radio Club, whose club Elmer is
teacher R. Mark Erickson, K2RME.—Allen
Kier, W2PEA

ENSOR MUSEUM ON REGISTER OF
HISTORIC PLACES

O The Ensor Farmsite & Museum in Olathe,
Kansas, former home of Marshall (W9BSP—
later W@BSP) and Loretta (WQUA) Ensor, has
now been placed on the National Register of
Historic Places. There’s more about the
Farmsite in Mar 2004 QST, p 21, and at www.
cr.nps.gov/nr/feature/wom/2004/ensor.
htm.—Larry Woodworth, WOHXS



75,50 AND 25 YEAR

May 1929

@ The cover illustration,
by H. R. Hick, shows a
ham who has fallen
asleep while reading
QST, and is now dream-
ing in electronic sym-
bols. The editorial
discusses the end of the
League’s Technical De-
velopment Program,
which had been financed
from A.R.R.L. funds,
and its success in bring-
ing Amateur Radio technology up to the current
state of the art.

The lead article salutes “W8ARO—A Suc-
cessful ‘1929 Type’ Station” for his modern
equipment. “The President’s Corner,” by Hiram
Percy Maxim, talks about hams who have been
“Rocking the Boat” lately because of the
government’s new radio regulations. “Another
‘1929’ Receiver” is presented by P. S. Hendriks.
J. M. Grigg tells about “Single Control for the
High-Beat Super-Heterodyne.” K. B. Warner pens
a sad farewell to Ross Hull, the director of the
League’s Technical Development Program, as
Ross ends his service to the League and returns
to his native Australia. “The Governors—President
Relay,” by William Smith, reports on hams re-
laying messages from the governor of each state
to the President; Gil, W1CJD, provides accom-
panying cartoons to the article. The Burgess Bat-
tery Company, in their back-cover ad, tells about
Burgess batteries having been used to set “The
World’s Record! Direct two way communication

between The New York
Times Radio Station and
Commander Byrd’s air-
plane flying over the
Antarctic....”

May 1954

@ The cover photo shows
W7JIP, W70KV, and
W70AY testing the
10,000 Mc. gear they
used to set a new DX
record on that band. The
editorial is a four-page
retrospective look at the first 40 years of the
League and its considerable accomplishments.
Willard Bridges, WINWO, describes his
compact bandswitching kilowatt rig, in “High-
Power Pi-Network Amplifier with Parallel Tet-
rodes.” Ed Tilton, WIHDQ, discusses his latest
project, “A 40-Watt Amplifier for 220 Mc.”
Howard Morrison, W7ESM, tells about using
“Cascaded Half-Lattice Crystal Filters for "Phone
and C.W. Reception.” Two articles describe the
use of loaded elements to build compact beam
antennas: “A Compact Two-Element Beam for
Twenty,” by Carl Getter, WIMIJ; and “The VP
(Vest Pocket) Beam,” by Jerry Hemmen, WOVZC,
and Wyman Pigg, WOQFG. George Mouridian,
WIGAC, updates his Mighty Mo rig (QST, De-
cember 1951), in “*Mighty Mo’ Gets Mightier.”
By Goodman, W1DX, presents Part I of “Some
Principles of Radiotelephony.” The article “Nov-
ice & Technician Exams by Mail” reports that,
effective June 10, 1954, “examinations for Nov-
ice and Technician Class licenses will be avail-

able only by mail.” An ad
in this issue offers mili-
tary surplus J-38 keys for
79¢ from Radio Shack,
a two-store chain in
Boston.

May 1979

@ The cover photo shows
WI1HFA’s “Versakeyer”
electronic keyer. The
editorial notes the
ARRL’s 65th anniversary, and introduces us to
Hiram Hamilton Maxim, son of League founder
Hiram Percy Maxim, who recently visited HQ.
Paul Horowitz, WI1HFA, describes his
“Versakeyer—A Multimode Paddle Keyer.” HQ’s
Doug DeMaw, W1FB, discusses “An Experimen-
tal VMOS Transmitter,” a four-FET CW rig for
10 or 15 meters. Ed Oxner, ex-WI9PRZ, tells how
to “Build a Broadband Ultralinear VMOS Am-
plifier.” The VMOS theme continues, with Wes
Hayward, W7ZOI, outlining “A VMOS FET
Transmitter for 10-Meter CW.” Charles Ellis,
WQYBYV, describes “A Novel Way to Mount a
Rotary-Beam Antenna,” with his mast coming
through the roof to bear on the attic floor. The
“Product Review” column takes a good look at
the new Drake TR-7 HF transceiver. “Extra Spe-
cial Extras,” by Bobbie Chamalian, WB1ADL,
tells about the ham activities in Ridley Park South
Junior High School, led by teacher Arthur Smith,
N3DR. Kevin Wollschlager and Carl Bixby,
WITKG, describe “The RV Service Net System”
that campers have established.

Al Brogdon, W1AB 0 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.

Fast Code = practice sent at 35, 30, 25, 20, 15, 13 and 10 wpm.

PACIFIC| MTN | CENT | EAST MON TUE WED THU FRI 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 “Text is from July 2001 QST, pages 9 and 81,” indicates that the plain text is from

the article on page 9 and mixed number/letter groups are from page 81.

7 AM- |8 AM- |9 AM- [10 AM- VISITING OPERATOR TIME Code bulletins are sent at 18 wpm.

1PM |2PM |3 PM |4 PM (12PM-1 PM CLOSED FOR LUNCH) W1AW qualifying runs are sent on the same frequencies as the Morse code
transmissions. West Coast qualifying runs are transmitted on approximately

1PM |2PM |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.
¢ Miscellanea:
On Fridays, UTC, a DX bulletin replaces the regular bulletins.

7PM 18 PM 19 PM 110 PM E’g%l;g glé%vl\zl E’g%l;; glé%vl\gl E’g%l;g 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

8sPM loPM [10PMI11 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).

101

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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SPECIAL EVENTS

Senigallia/Ancona, Italy: Anacona and Senigallia
Amateur Radio Clubs, II6CC. 0600Z Apr 15-
2200Z Apr 18. XV Annual Meeting of the National
Association of Carabinieri. HF/VHF/UHF SSB/
CW/RTTY. QSL, IZ6FUG via bureau; or for
QSL with special postmark: ARI Associazione
Radioamatori Italiani, PO Box 122, 60100 Ancona,
Italy. For QSL with special postmark send 1 Euro
or $1 US to cover postage, by May 14, 2004.
iz6fuq @tiscali.it.

Ashland, OH: Ashland Area Amateur Radio
Club, W80. 1200Z-1900Z Apr 17. Ashland
County Earth Day 2004. 7.300 7.025 4.000 3.525.
Certificate. AAARC/W8RPS, 834 CR 30A,
Ashland, OH 44805.

Cleburne, TX: TAEC and Johnson County Ama-
teur Radio Clubs, KS5AEC. 1500Z Apr 24-2400Z
Apr 25. Johnson county 150 centenninal celebra-
tion. 14.250. QSL. Gerald Mohr, 1000 CR 414,
Cleburne, TX 76031.

Millville, NJ: Millville Army Airfield Museum,
N2M. 0800Z Apr 30-1900Z May 2. 2004
AmExpo and Wheels & Wings Air Show. 448.525
146.655 14.275 3.925. QSL. MAAFM/AmExpo,
1 Leddon St, Millville Airport, Millville, NJ
08332. www.p47millville.org.

Conway, AR: Faulkner County Amateur Radio
Club, W5AUU. 1800Z-2400Z May 1. Toad Suck
Daze Festival. 21.350 14.250. Certificate.
W5AUU, PO Box 324, Conway, AR 72032.

Toms River, NJ: Holiday City Amateur Radio
Club, W2H. May 1-May 15. Commemorating the
crash of the Hindenburg Airship at Lakehurst,
NJ. Lower General HF bands, 145.170. QSL.
Holiday City Amateur Radio Club W2HC, 9
Tahoe Ct, Toms River, NJ 08757.

Homewood, IL: Tri-Town Radio Amateur Club,
WOH. 1600Z-2300Z May 2. Homewood Railroad
Heritage Day. 28.340 14.270 14.040 7.270
146.49. Certificate. Gene Backlin, 26811
Greenbriar Dr, Monee, IL 60449.

Franconia, NH: Old Man Radio Club, NI1H.
1500Z May 2-0100Z May 3. First anniversary of
the collapse of New Hampshire’s Old Man of the
Mountain rock formation. 14.247 7.247. Certifi-
cate. Jim Cluett, W1PID, 1241 New Hampton Rd,
Sanbornton, NH 03269. www.qsl.net/oldman.

Caldwell, NJ: West Essex Amateur Radio Club,
W2EF. 1400Z-1900Z May 8. Operating from
President Grover Cleveland’s Birthplace. 28.350
21.330 14.250 7.250. Certificate. West Essex
ARC, PO Box 54, Essex Fells, NJ 07021. www.
wearc.org.

Wedowee, AL: Calhoun County Amateur Radio
Association, WB4GNA. 1300Z-1800Z May 8.
The Lake Wedowee Property Owners Association
Kids Fishing Day. 444.750 146.555 14.260. Cer-
tificate. Randall Landers, 1316 Meadowood Ln,
Oxford, AL 36203.

Fairmont, WV: The Mountaineer Amateur Ra-
dio Club, W8SP. 0000Z May 8-2400Z May 9.
From the International Mother’s Day Shrine in
Grafton, WV, commemorating the first official
observance of Mother’s Day. Bottom portion of
General 80 40 20 15 m SSB and CW; Novice
10 m SSB. Certificate and QSL. Charles T.
McClain, K8UQY, Rte 4 Box 161, Grafton, WV
26354.

Springfield, OH: Westcott Wireless Preservation
Association, W8AGA. 1700Z May 13-2200Z
May 16. Frank Lloyd Wright’s Westcott House
Special Tour. 14.280 14.050 7.280 7.120. QSL.
Matt Cline, KB8WFH, 825 S Tecumseh Rd,
Springfield, OH 45506. www.westcotthouse.org/
w8aga.

New Braunfels, TX: Highland Lakes Amateur
Radio Club, W5A. 1400-2100Z May 14-1400-
2100Z May 15. Experimental Aircraft Associa-
tion SW Regional Fly-In. 21.360 14.260 7.260.
QSL. c/o M. Warner, PO Box 784, Burnet, TX
78611. www.hlarc.org/.

Hartford, IL: Lewis and Clark Radio Club, K9L.
1400-2200Z daily May 14, 15 and 16. Bicenten-
nial of Lewis & Clark departure from Camp
DuBois, IL. 28.360 21.360 14.260 7.260. Certifi-
cate. LCRC, PO Box 553, Godfrey, IL 62035.
www.k9ham.net/k9l.htm.

Altus, OK: Altus Area Amateur Radio Associa-
tion, AJ5Q. 1600Z-2200Z May 15. 30th Anni-
versary of AAARA/ARRL Affillated Club. 21.360
14.260 7.260 3.960. QSL. AAARA, PO Box 8863,
Altus, OK 73522-8863.

Clackamas, OR: North West Military Radio
Enthusiasts, KD7VPH. 1600Z-2300Z May 15.
Operating with vintage military gear for Armed
Forces Day. 14.088 10.137 7.296 7.087. QSL.
NWMRE, PO Box 334, Corvallis, OR 97330-
0334. www.exchangenet.net/nwmre/.

Karnes County, TX: Radio Operators of South
Texas, W5ROS. 0001Z-2359Z May 15. 150th
birthday of Karnes County, TX. 24.960 21.360
14.260 7.260. QSL. Andy Meyer, KD5TNI,
PO Box 175, Hobson, TX 78117. www.
thecountywide.com.

Washington, DC: FBI Amateur Radio Associa-
tion, K3FBI. 1200Z-2200Z May 15. 23rd Annual
National Peace Officers Memorial Day. 21.280
14.280 7.280. Certificate. Jay Chamberlain,
AE4MK, 27 Fox Run Ln, Fredericksburg, VA
22405. No SASE required.

Waterville, ME: Waterville Area Wireless As-
sociation, WAIWA. 1400Z-2100Z May 15. Boy
Scouts Spring Camporee. 28.350 21.300 14.265
7.250. QSL. Waterville Area Wireless Associa-
tion, R4 Box 8043 Matheson Ave, Winslow, ME
04901.

Wheaton, IL: DuPage Amateur Radio Club,
WODUP. 1600Z-2300Z May 15. Armed Forces
Day. 145.25/144.65 28.400 14.290 7.250. Certifi-
cate. Robert B. Beatty, WBOHNS, DuPage ARC,
PO Box 71, Clarendon Hills, IL 60514.

Lebanon, OR: Santiam Amateur Radio Club,
W7Z. 1500Z May 15-0100Z May 16. Grand re-
opening of Lebanon, OR, Railroad Depot. 28.400
21.330 14.255 7.230. QSL. SARC c/o Wm
Barfknecht, 521 Williams St, Lebanon, OR 97355.

Hammondsport, NY: Keuka Lake Amateur Ra-
dio Association, KV2W. 1300Z-2200Z May 22.
Celebrate Birthdate of Aviation Pioneer Glenn H.
Curtiss. 28.340 7.250 3.870. Certificate. Roy
Koehler, PO Box 451, Avoca, NY 14809.

Lancaster, NY: Town of Lancaster Office of
Emergency Management, KC2LAS. 0000Z May
22-2000Z May 23. Annual “How Ham Radio Can
Save the Day” public demonstration. 21.350
14.250 7.250 3.950. Certificate. Town of
Lancaster, Emergency Management Office, 525
Pavement Rd, Lancaster, NY 14086.

Asheville, NC: Western Carolina Amateur Radio
Society, WAMOE. 1200Z-2000Z May 28. Tho-
mas Wolfe Memorial Grand Reopening. 28.450
21.300 14.265 145.19. Certificate. Robert
Dockery, WD4CNZ, 72 Ormond Ave, Asheville,
NC 28806. www.WCARS.org.

Jefferson City, MO: Great Rivers Council BSA/
Cupbord Creek Encampment-Discovery Corps,
WOM. 0000-1800Z daily May 28 and 30. Re-
enactment of Lewis and Clark Exploration of
Louisiana Purchase on the Missouri River. 28.360

14.260 7.260. QSL. Doug Mallory, ABOOA,
608 Sherwood Rd, Paris, MO 65275. www.bsa-
gre.org/cupbord.

Chestertown, MD: Kent Amateur Radio Society,
K3ARS. 1400Z-2000Z May 29. The 230th Anni-
versary of the Chestertown Tea Party. 14.240
14.040 7.240 7.040. Certificate. Kent Amateur
Radio Society, PO Box 921, Chestertown, MD
21620. www.qsl.net/k3ars/.

Baton Rouge, LA: USS Kidd ARC/Baton Rouge
ARC, W5KID. 1400Z-2200Z May 30. Memorial
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.

Belleville, MI: Yankee Air Force Museum,
WS8YAF. 1200Z-2000Z May 31. Observing Me-
morial Day at the Yankee Air Museum at Willow
Run Airport. 7.270. Certificate. Frank A. Nagy,
N8BIB, 24315 Waltz Rd, New Boston, MI 48164-
9167.

Fall River, MA: Radio Operators for Missing
Children, KB1HGK. 1300Z-1900Z May 31. From
the USS Massachusetts, the 4th annual special
event for missing children. 14.250 14.075 7.125
3.700. Certificate. Sheree Greenwood, K1SQ, PO
Box 649, Warren, MA 01083. www.lyceumpress.
com/ham_radio.htm.

Fort Monmouth, NJ: Robert D. Grant United
Labor Amateur Radio Association, N2UL. 1200Z-
2200Z May 31. Remembering those who made
the supreme sacrifice for our freedom. 449.975
28.460 14.260. Certificate. RDGULARA, c/o
WA2VIJA, 112 Prospect St, Nutley, NJ 07110-
0716.

Certificates and QSL cards: To obtain a cer-
tificate from any of the special-event stations
offering them, send your QSO information
along with a 9x12 inch self-addressed,
stamped envelope to the address listed in the
announcement. 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 infor-
mation.

Special Events Announcements: For items
to be listed in this column, you must be an
Amateur Radio club, and use the ARRL Spe-
cial Events Listing Form. Copies of this form
are available via Internet (info@arrl.org),
or for an SASE (send to Special Requests,
ARRL, 225 Main St, Newington, CT 06111,
and write “Special Events Form” in the lower
left-hand corner). You can also submit your
special event information on-line at www.arrl.
org/contests/spevform.html. Submissions
must be received by ARRL HQ no later than
the 1st of the second month preceding the
publication date; that is, a special event list-
ing for Jul QST would have to be received by
May 1. Submissions may be mailed (Attn: Maty
Weinberg), faxed (860-594-0259) or e-mailed
(events@ arrl.org) to ARRL HQ.

STRAYS

I would like to get in touch with...

¢ anyone with a copy of the manual for the
Lafayette Radio KT-173 20-in-1 electronics kit.
—Louis L. D’Antuono, WA2CBZ, 8802 Ridge
Blvd, Brooklyn, NY 11209

Maty Weinberg, KB1EIB ¢ Special Events 4 events@arrl.org
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Results, 2003
November CW Sweepstakes

How did you fare with the flares?

elcome to the results of the 70th

ARRL November CW Sweep-

stakes. The first weekend of
November 2003 brought us many close
battles, two major solar flares accompa-
nied by severe HF radio blackouts, and
nine new division records. It was indeed
a weekend that participants will remem-
ber for some time to come.

2003 saw a total of 1239 log entries,
down from 1319 in 2002. This constitutes
a 6% decline, and the first time in many
years that we have not seen an increase in
the number of logs submitted. This is the
fewest number of entries since the year
2000, when there were 1236 official en-
tries. As illustrated in Figure 2, only the
Unlimited category has continued to grow
steadily since its inception in 1999, as
more and more entrants continue to opt for
packet use in the CW Sweepstakes.

Clean Sweeps

There were only 39 clean sweeps re-
alized in 2003. This was in stark contrast
to the 159 sweeps seen in 2002. There
were just 2 sweeps in the low power cat-
egory versus 58 in 2002. 12 sweeps in
the high power category versus 51 in
2002. 9 sweeps in the multi-operator cat-
egory versus 14 the previous year, and 16
in the unlimited category, just less than
half of the 33 from the year before. No
QRP sweeps were achieved in 2003 ver-
sus 2 sweeps attained in the same cat-
egory the previous year.

Low Power Category

Vaulting up from a 6th place category
finish in 2002 at the Illinois station of
K9RS, Mark, AG9A convincingly won the

Log Entries By Year

Category 2003 2002 2001 2000 1999
A 650 701 652 656 638
B 219 227 240 213 205
Q 137 200 195 215 192
U 177 140 110 89 61

M 53 47 64 54 70
S 3 4 7 9 6

Total logs 1239 1319 1268 1236 1172

low power category this time around from
NONI in Towa. Mark had 1225 QSOs and
79 sections for 193,550 points en route to
shattering the Midwest division record set
just last year by K@DI. Mark now owns 3
CW SS Division records, all set during the
last three years; Low Power Midwest Di-

By Michael J. Gibson, KH6ND
PO Box 31193
Honolulu, HI 96820
kh6nd@lava.net

vision set from N@NTI in 2003, Low Power
Central Division from K9RS in 2002, and
High Power Midwest Division from N@NI
in 2001. You’ve been a busy fellow, OM—
keep up the good work!

With only 7000 points separating 2nd
through 7th places, the battle to gain one
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Figure 1—Two major solar flares impacted the 2003 CW Sweepstakes.

2003 Sponsored Plaque Winners—CW

Overall Single Operator High Power WP3R (KE3Q,
Overall Single Operator Low Power

Overall Single Operator QRP N5DX
Overall School Club College Division W2CXM
Atlantic Single Operator High Power K3MM
Atlantic Single Operator Low Power K3WU
Atlantic Multioperator N30C
Central Multioperator WEQV
Great Lakes Single Operator High Power K9NW
Great Lakes Single Operator Low Power ~ W8MJ
Hudson Multioperator NJ20M
Midwest Multioperator KOWA
New England Single Operator QRP W1QK
Pacific Single Operator Low Power Keoy
Roanoke Single Operator High Power N4AF
Roanoke Single Operator Low Power W40C
Roanoke Single Operator QRP K40RD
Southwestern Single Operator Low Power AAG6PW
Southwestern Single Operator QRP N7IR
West Gulf Single Operator High Power WX0B (K5GA,
Canada Single Operator Low Power VE3DZ

NONI (AG9A, op)

op) Trey Garlough, N5KO

Kirk Pengelly, NOKK

Ron Dohmen, NOAT

Mark Smith KD4JLC Memorial
North Coast Contesters

Potomac Valley Radio Club

North Coast Contesters

Don Haney, WOWW

North Coast Contesters

Mad River Radio Club

Stuart Silverstein, K3UEI, Memorial
Lincoln Amateur Radio Club

QRP Club of New England

Robert A. Wilson, N6TV

Potomac Valley Radio Club
Raleigh Amateur Radio Society - W4DW
Bill Harding, K4AHK

Larry Serra, N6NC

Ray and Donna Day, N6HE and N6HTH
Ken Adams, K5KA

Don Haney, WOWW

op)

Overall and Division Winners may purchase plaques that are not sponsored. The cost is $61.95 plus shipping and
handling. Contact Kathy Allison, KATRWY, at 860-594-0295 for more information.

05+  May 2004 103



of these positions was fierce. Making a
giant leap from 11th place in 2002 into 2nd
place we have Steve “the animal” K@SR
(@ WQZT) from the northern reaches of
the Midwest Division, the Minnesota sec-
tion. Steve had 1177 QSOs x 79 sections
for 185,966 points. During his rampage,
the animal ravenously devoured the Dakota
Division category record. As we all know
how tough it is to score big from this area
of the country, this obviously represents a
superlative effort. It would appear that we
need to turn him loose more often.

In 3rd place, just 2 QSOs behind
K@SR, we find K4WX with 1175 Qs and
79 sections for 185,650 points from TN.
Don fell 13,550 points shy of breaking
his own Delta Division record set in 2002,
when he won the low power category. 4th
place went to Matt, K7BG, from MT, with
1180 Qs x 78 sections for 184,080 points,
just 1570 points behind K4WX. Matt, like
Don, fell just shy of breaking his own
Division record. Rounding out the top 5
we have Bob, N4BP, operating from
NP2B in the Virgin Islands section. Since
Bob was the only entrant from the VI,
1177 of us are likely in his debt for our
only VI contact. Combining this Q total
with 78 mults resulted in a score of
183,612, only 468 points back of K7BG.

Sixth place finds KOEU from Colorado
with 1140 Qs x 79 sections for a score of
180,120 points. Randy may have dropped
back a few notches in the standings from
last year, but he continues to own the
Rocky Mountain Division record that he
setin 1998. In 7th, KSWA combined 1133
QSOs with 79 sections for a score of
179,014 points from STX, and one place
higher in the standings than his 8th place
finish in 2002.

Our 2003 8th place finisher was
N4OGW from the Mississippi section,
with 1102 QSOs and 79 mults for a score
of 174,116 points. In 9th place, K@DI
logged 1060 QSOs x 77 sections for
a score of 163,240 points from the
Nebraska section. Our last member of the
top 10 is VE3DZ, who crossed 1029 Qs
with 79 mults for a score of 162,582.
Since none of the top 10 were able to ac-
complish the feat in 2003, honorable
mention is certainly in order for W40OC
in 16th place, and K4XU in 21st place.
These two standouts were the only sta-
tions out of 650 low power entrants
that pulled off the clean sweep.

High Power Category

Once again, 2003 saw WP3R (KE3Q
op.) at the top of the High Power heap.
Rich took full advantage of a great set of
antennas, and a desirable location in
cruising to another high power victory.
Even with only 78 sections worked, his
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Top Ten

Single Operator, QRP Single Operator, High Power Multioperator

N5DX 129,668 WP3R (KE3Q, op) 227,292 KORF 227,204
K4XS 119,922 N2IC 221,760 N6VR 216,160
KG5U 117,868 WX@B (K5GA, op) 221,440 K6AM 214,400
K4RO 116,270 KH7X (KHBND, op) 215,360 K5TA 210,140
N7IR 106,334 N9RV 214,722 W6UE 196,640
NOUR 103,816 W@SD (WDJT, op) 214,722 WE9V 195,680
N2CU 103,332 K7RAT (N6TR, op) 213,600 K40J 179,172
K7MM4 99,256 K5TR (N5RZ, op) 212,510 W6YX 171,040
WD7Z 98,750 K5GN 210,930 W7RN 170,720
W6JTI 96,854 AK1W (K5ZD, op) 203,188 W7CT 162,424
Single Operator, Low Power Single Operator, Unlimited School Club

NONI (AG9A, op) 193,550 K6LL 208,000 W2CXM 94,692
KOSR 185,966 N6RO 194,400 W2SZ (K2TJ, op) 41,890
K4WX 185,650 K3PA 185,492 K7UAZ 25,312
K7BG 184,080 W7UT 180,320

NP2B (N4BP, op) 183,612 K6YT (WOYK, op) 171,680

KOEU 180,120 N5SNA 162,898

K5WA 179,014 N9FH 160,844

N4OGW 174,116 KNG 159,588

K@Dl 163,240 K6RIM 154,560

VE3DZ 162,582 K70X 150,416

COURTESY K@SR

Steve, KOSR, operated from WOZT for an
impressive 2nd place Single Op Low
Power category finish.

1457 QSOs were enough to outdistance
the next score in the field by 5532 points.

In 2nd place, we have Steve, N2IC,
putting everyone on notice that his move
from Colorado to New Mexico has cer-
tainly not hampered his results. Steve had
1386 QSOs and a sweep for a total of
221,760 points, and a notch up from his
3rd place finish in 2002. One can only
imagine what will happen to his scores
as he continues to build his new station.

Just 2 QSOs behind for a 3rd place fin-
ish is Bill, K5GA, operating the well
equipped station of WX0@B. With 1384
QSOs and a sweep for 221,440 points, Bill
made a big move up in the standings from
his 8th place finish in 2002. With 2nd and
3rd place coming out of the Rocky Moun-
tain and West Gulf Divisions, it looks as
if we may see more big finishes from this
part of the country in the near future.

In 4th place, down 2 notches from a
2nd place finish in 2002 is Mike,
KH6ND, operating as KH7X at the sta-
tion of KH7R. When asked about the
drop, Mike muttered something about not
having any off times left when the flares
amputated 55 minutes of his operating
time.

COURTESY KD7CNJ

Vs 1

WA4ES, KB7XL and KK7GP at the K7UAZ
school club station. KD7CNJ must be
behind the camera.

Leaping into 5th place after a 10th
place finish in 2002, and the only mem-
ber of the high power top 10 to set a new
Division record we have Pat, N9RV, with
1359 Qs and 79 sections for 214,722
points. The Division record that Pat broke
was set in 2002 by, you guessed it, NORV.
The important thing to keep in mind here
is that this guy continues to find ways to
improve each year (he was 12th in 2001).
From the black hole of the Central Divi-
sion, this is truly no small feat. Excel-
lent work, OM!

Also in 5th place we have Todd,
WD@T, operating W@SD to a tie with
NORYV and the same 1359 Qs x 79 mults
for 214,722 points. Todd has been a mem-
ber of the top ten for more years than I
can remember, and sole owner of 5th
place in 2002. Well, this year he has to
share that honor. His obvious long term
commitment to SS CW is to be com-
mended and should be an example to all
of us what we can accomplish when we
put our minds to it, and keep at it. Do we
see some mid-USA rivalries heating up
here as the sunspots decline?

Seventh place found Tree, N6TR, op-
erating K7RAT to 1335 QSOs and a sweep



COURTESY K3PA

Drew, K3PA, set a new Midwest Division
record with a 3rd place Single Op
Unlimited category finish.

for a score of 213,600 points. After his
remarkable record-setting performance in
the QRP category in 2002 from WS5WMU,
Tree decided to stay home for a change
and move back into the high power cat-
egory. Tree fell just 5232 points short of
breaking the Northwestern Division record
that he set from W7RM way back in 1993.
Of the 16 high power Division records, this
is the second oldest on the books. Unless I
miss my guess, there may be some in the
Delta Division who would certainly wish
him the best of luck if he were to stay home
and try to break it again next year. I know
all of us wish him the best of luck in any
case, and are grateful for his tireless ef-
forts in checking our logs, thereby dramati-
cally improving the accuracy of the results.
N6TR, an example for us all, both on and
off the playing field.

Eighth place went to Gator, N5SRZ, op-
erating the growing station of K5TR.
Gator left his West Texas QTH behind to
give South Texas a try for a 1345 QSO x
79 mult, 212,510 point total. Ninth place
was taken by Dave, KSGN, using his own
call sign from the station of W5SKU. Dave
had 1335 QSOs x 79 sections for 210,930
points. Rounding out the top 10, and its
only representative from the Northeast re-
gion is Randy, K5ZD, operating as AK1W.
Randy had 1286 QSOs and 79 sections for
203,188 points. Randy set the current
New England Division record in 2002.

Unlimited Category

For the second year in a row, the Single
Operator Unlimited category was won by
Dave, K6LL, in Arizona. Dave garnered
1300 Qs and a sweep for 208,000 points,
and a comfortable victory in this steadily
growing arena. Good job, Dave.

Second place belongs to Ken, N6RO,
operating from his fine station in the East
Bay section. Ken had 1215 Qs and a sweep
for a score of 194,400 points in only his
second foray into the assisted category, and

COURTESY N6TR

—

Tree, N6TR, operated as K7RAT for a 7th
place Single Op High Power category
finish.

his 51st CW Sweepstakes overall! In 3rd
place, Drew, K3PA, from the Kansas sec-
tion tallied 1179 QSOs and 79 mults for a
score of 185,492 points, and in the pro-
cess demolished the Midwest Division
record. Not too shabby for a guy just back
from 15 years of inactivity!

In 4th place is Bob, W7UT, in Utah.
Bob racked up 1127 QSOs and a clean
sweep for 180,320 points, and a new Rocky
Mountain Division record. Another record
bites the dust. Good job, Bob. Fifth place
goes to KOYT operated by Ed, WOYK. Ed
had 1073 QSOs and a sweep for 171,680
points from the Santa Clara Valley section.

Sixth place belongs to NSNA out of
WTX. Alan had 1031 Qs x 79 sections for
162,898 points. In 7th place Fred, NOFH
in Wisconsin combined 1018 QSOs with
79 sections for 160,844 points. In 8th place
we find KI1G with 1023 QSOs and 78 sec-
tions for 159,588 points, and yet another
new Division record, this time for the New
England Division. 9th place—K6RIM—
966 QSOs and a sweep for 154,560 points,
and in 10th, K70X, with 952 QSOs x 79
sections for 150,416 points.

QRP Category

Kevin, N5DX, set himself apart from
the rest of the 5 W pack with an 842 QSO
x 77 section 129,668 point effort. The 292
40-meter QSOs that he amassed were a big
factor in his sizable margin of victory. It’s
pretty tough to beat 3 over 3 stacked on
40, especially at such low power levels!
Kevin, the son of longtime contester
K5GO, seems to be a chip off the old
block. We look forward to many more
strong performances in the future, Kevin.

In 2nd place, with 759 QSOs and 79
sections for a 119,922 point total is
K4XS. Bill decided to give QRP a try,
apparently with a considerable amount of
success. With all of that aluminum work-
ing for him from the great station that
he has put together, perhaps he’ll decide

COURTESY N4KM

Al :
(| B
K40J—enjoying the battle... 73 OM.

to return to this tough category again
someday.

Third place goes to longtime QRP stal-
wart Dale, KG5U, who had 746 QSOs x
79 sections for 117,868 points. Dale
moved up 2 notches from his 5th place
finish in 2002, and yet another appear-
ance in the QRP top 10.

Fourth place gets pulled down by Kirk,
K4RO. Kirk had 755 QSOs x 77 multi-
pliers for 116,270 points, and climbed
well up the ladder from his 8th place fin-
ish in the same category the previous
year. In 5th place, Gary, N7IR logged 673
QSOs and 79 sections for a total of
106,334 points, and a couple of notches
higher in the standings than his seventh
place finish in 2002. Sixth place finds
Jim, N@UR, also moving up two clicks
from the previous year with a 683 QSO
x 76 multiplier 103,816 point effort. Jim
still owns the Dakota Division record he
set with that eighth place finish in 2002.

In 7th place, and the only top 10 en-
trant from the Northeast Region, Tom,
N2CU, collected 654 QSOs and 79 sec-
tions for 103,332 points, and a nice move
up from 10th place QRP in the previous
year. In 8th place, Dan, K7MM, had 653
QSOs x 76 mults for 99,256 points. Dan
still holds the Northwestern Division
record he set in 2001. Ninth place saw
Dave, WD7Z, put together 625 QSOs x
79 multipliers for 98,750 points. Dave’s
effort is a great example of what can be
accomplished in the CW Sweepstakes
with a little ingenuity, and without a lot
of steel and aluminum up in the air. His
operation was portable, using only tree-
supported wire antennas. In 10th place,
W6JTI had 613 QSOs and 79 sections for
a total of 98,750 points. No QRP Divi-
sion records were set in 2003, and total
entries in this category were down a
whopping 31% from 2002. Is it possible
that this decline had something to do with
the intense solar disturbances that put
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Top Five

Tables list call sign, score and class (Q = QRP, A = Low Power, B = High Power, U= Single Unlimited, M = Multioperator)

Northeast Region Southeast Region
(New England, Hudson and
Atlantic Divisions; Maritime

and Quebec Sections)

AKIW 203,188 B WP3R 227,292
(K5ZD, op, @K5ZD) (KE3Q, op)
K1RX 188,968 B N4AF 191,970
N2NT 188,336 B WS5WMU 171,132
K3MM 181,116 B N4ZR 170,478
AA3B 177,750 B K4BAI 157,052
W1RM 147,108 A K4WX 185,650
K3WU 144,096 A NP2B 183,612
N2MM 139,356 A (N4BP, op)
NY3A 136,344 A N4OGW 174,116
KIHTV 129,876 A W40C 155,040
K90OM 148,678
N2CU 103,332 Q N5DX 129,668
VE9DX 81,158 Q K4XS 119,922
w1QK 63,364 Q K4RO 116,270
W2EB 39,220 Q Wow| 87,472
K2EK 35,088 Q KC5R 57,152
KIG 159,588 U N6ZO 106,334
W2MU 124346 U WANF 102,024
(WA2GO,0p) K3KO 83,616
K3WW 118,500 U N4GG 78,624
W1ZT 98,750 U W4azw 63,674
W3HVQ 91,416 U
K3NA 158,496 M K40J 179,172
N30C 157,368 M N4DD 156,468
K2NNY 115,192 M W4RM 152,312
NZ1U 80,028 M W4zYT 61,620
K2CDJ 29,944 M

(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)

B N9RV 214,722 B N2IC 221,760 B KH7X 215,360 B
K9DX 182,016 B WX0B 221,440 B (KH6ND, op)
B KE9I 180,436 B (K5GA, op) K7RAT 213,600 B
B KONW 176,328 B W@SD 214,722 B (N6TR, op)
B N@IJ 160,212 B (WD@T, op) N6TV 197,760 B
B K5TR 212,510 B K6TA 190,232 B
(N5RZ, op) (N6BV, op)
K5GN 210,930 B VA7RR 190,074 B
A VE3DZ 162,582 A NONI 193,550 A K7BG 184,080 A
A WsMJ 161,634 A (AGYA, op) AABPW 149,380 A
NOCK 158,340 A KOSR 185,966 A K4XU 147,200 A
A K8BL 136,986 A KOEU 180,120 A N7CW 144,254 A
A NOJF 129,244 A K5WA 179,014 A K6OY 137,934 A
A K@Dl 163,240 A
Q WIgWI 90,744 Q KG5U 117,868 Q N7IR 106,334 Q
Q K9zo 90,090 Q NOUR 103,816 Q K7MM 99,256 Q
Q NoClQ 83,448 Q WD7Z 98,750 Q W6JTI 96,854 Q
Q NONE 76,760 Q NOSXX 85,200 Q N70U 91,884 Q
Q W8TM 68,700 Q W5ROK 74,936 Q W7RAB 85,008 Q
(WAB8ZBT, op) (KH7YD, op)
U N9FH 160,844 U K3PA 185,492 U K6LL 208,000 U
U W4FMS 129,948 U W7UT 180,320 U N6RO 194,400 U
U Wolu 121,992 U N5NA 162,898 U KeYT 171,680 U
U KI9A 121,836 U NOYY 133,068 U (WOQYK, op)
U KG9X 120,274 U KTOR 129,244 U K6RIM 154,560 U
K70X 150,416 U
M WE9V 195,680 M KORF 227,204 M N6VR 216,160 M
M K8CC 151,522 M K5TA 210,140 M K6AM 214,400 M
M K8JM 140,712 M W7CT 162,424 M W6UE 196,640 M
M KB9AX 119,448 M KOWA 159,588 M W6eYX 171,040 M
WS8EDU 114,076 M KBOVVT 150,696 M W7RN 170,720 M

even the higher power participants out of
business at times during the second half
of the contest?

Multioperator Category

For the third year in a row, KORF
(+W@UA) took down Ist place in the
multioperator category from Colorado
with 227,204 points. After 25 years of
operating as a team, Chuck and George
seem to have figured out what it takes to
win in this category.

Second place belongs to N6VR
(+AC6T and KR6X) with 216,160 points
from Santa Barbara. Congratulations to
Ray, Steve and Lee on a new Pacific Di-
vision multioperator category record.

In 3rd place, K6AM (+N6MIJ and
N6KI) teamed up for 214,400 points from
the Orange section, and in the process
broke the Southwestern Division
multioperator record set by K6AM in
2002. More congratulations, for John,
Dan, and Dennis. In 4th place we have
K5TA (+AA5B) collaborating on a
210,140 point effort from New Mexico.
Fifth place goes to WOUE (+KA6SAR,
N6AN, and W4EF) from the LAX sec-
tion, with a 196,640 point total. Just 6
QSOs behind in 6th place, WEOV
(+KO9A) teamed up for 195,680 points
from the Wisconsin section.

Seventh place goes to K40J (+N4KM
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Expanded Resulits,
Line Score Printouts Available
For complete contest results on-
line, please visit www.arrl.org/
contest.results/. ARRL members
without Internet access may obtain a
printout of the complete line scores by
sending a self-addressed, stamped
envelope to ARRL Contest Results,
225 Main St, Newington, CT 06111.
Please be sure to include the contest
name and year.

and W1YL) from the WCF section. Jim,
Kevin, and Ellen teamed up for 179,172
points. Sadly, as this article was being
written, Jim, K40J, became a Silent Key.
Our condolences go out to his family and
friends. I will miss his consistent pres-
ence on the air, and on the contest reflec-
tors. We shall all certainly miss having
him in the log. We have lost another long-
time dedicated competitor, one who loved
this sport as much as or more than any of
us. God bless, OJ, many thanks for all
the QSOs.

In 8th place, the W6 YX Stanford Uni-
versity club station manned by N7MH,
N6UK and AA6XV amassed 171,040
points. Only 2 QSOs behind, 9th place
went to W7RN (@K5RC) operators
K7AO and N6PN with a total of 170,720

points. The final member of the top 10 in
this category is W7CT (+W7FB) with a
162,424 point effort.

School Club Category

2003 saw only three entrants in this
category. In Ist place for the second year
in a row is W2CXM, the Cornell Univer-
sity Amateur Radio Club. Eight operators
(KB9YER, N2YYZ, KB2ZWZ, KC2IAW,
WO09S, N2TQ, KC2KCF and N2VR) par-
layed 607 QSOs and 78 sections for 94,692
points.

In 2nd place, with a brand new Hudson
Division record is the Rensselaer Poly-
technic Institute Amateur Radio Club,
W2SZ, with K2TJ at the key. This is the
first Hudson Division record in this cat-
egory at 41,890 points.

Third place goes to K7UAZ, the Uni-
versity of Arizona Amateur Radio Club,
manned by W4ES, KB7XL, KK7GP and
KD7CNJ. With 25,312 points, Chris,
KD7CNJ, comments: “Be sure to look for
us full throttle in future contests; this was
a warm-up! Look forward to competing
against other college and school stations
in future contests!” We all look forward
to working K7UAZ again in 2004, Chris
—especially on the weekend of Novem-
ber 6-8, the 71st running of the annual
ARRL November CW Sweepstakes.
Aloha!



ARRL June VHF QSO Party Contest Announcement

1800 UTC June 12-
0300 UTC June 14, 2004

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
moves and operates from two or more grid
squares. Any station may be worked once per
band, regardless of the mode. You may re-work
arover 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
FN31). Information on how to determine your
grid square is found on page 86 of the April
1994 issue of QST or online at www.arrl.org/
locate/gridinfo.html.

Special interest: 1If the solar flux index is
high, be sure to check out activity on 50 MHz.
The June VHF QSO Party frequently has great
coastal tropospheric propagation, so if you live
near a coastal region stay alert. You can get
some great conditions for operating.

Quirks: Summer conditions always present

a challenge. The higher the concentration of
amateurs in a region the larger pool of poten-
tial QSOs. A Single Operator Portable station
operates from a single location away from
home and must use a portable power supply,
portable station and a maximum of
10 W PEP output. You are not required to send
signal reports as part of your exchange.

Rule changes this year: The total trans-
mitter output power for a high power entry in
any category is either 1500 W PEP or the maxi-
mum allowable power level established by the
national licensing authority of your country,
whichever is lower. This event is now an Af-
filiated Club Competition event.

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 enti-
ties to a DXCC total.

Relative challenge: VHF/UHF/Microwave
operation presents unique challenges that test
the best equipped operators, but it is also pos-
sible for someone to participate in this event
with modest stations. You will get better re-
sults 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,
three points on 902 and 1296 MHz and four
points each on 2.3 GHz and higher. On each
band, every time you work a different grid
square, you receive a multiplier. Your multi-
plier total is the sum of grids you worked per
band. The final score is your QSO point total
times your multiplier total.

How to report your score: You must send
in your entry by July 14, 2004. E-mail Cabrillo
format log to JuneVHF @arrl.org or send pa-
per logs and complete summary sheet to June
VHF QSO Party, ARRL, 225 Main St,
Newington, CT 06111. You may also submit
the entry by completing the Web Submission
form at www.b4h.net/cabforms.

Complete rules: The complete rules may
be found at www.arrl.org/contests/forms. You
will also find links to the General Rules for all
ARRL Contests, General Rules for ARRL Con-
tests on bands above 50 MHz (VHF) and other
forms and operating aids, log sheets for sub-
mitting your entry. If you don’t have Web ac-
cess, you can obtain the complete rules and
forms by sending an SASE with postage for
2 oz to June VHF QSO Party Rules, ARRL,
225 Main St, Newington, CT 06111.

For more information: e-mail contests@
arrl.org or phone 860-594-0232.

ARRL Field Day Announcement

1800 UTC June 26-
2100 UTC June 27, 2004

How to obtain full information: The full
Field Day rules and information packet may
be downloaded at www.arrl.org/contests/
forms. You may also request the full packet
by sending a large self-addressed envelope
with 4 units of postage to Field Day Packet
Request, ARRL, 225 Main St, Newington, CT
06111.

What is Field Day? Field Day is an oper-
ating event designed to test emergency pre-
paredness in less than optimal conditions. It is
the largest on-the-air operating event spon-
sored by the ARRL. Field Day gives both ex-
perienced operators and neophytes a chance
to share ideas and new experiences in the
Amateur Radio. Each year tens of thousands
of amateurs and guests join in the excitement
and camaraderie.

How to participate: There are six operat-
ing categories for Field Day. Class A is made
up of any group (or club) with at least three
persons which participates “in the field” away
from a normal station location. Class B is for
one or two person operations also operating
away from a traditional station location. Class
C is for Mobile stations. Class D is for home
stations operating on commercial power. Class
E is for home stations operating on emergency
power. Class F is for stations operating from
an established Emergency Operations Center.

What to say: All stations will exchange the
number of transmitters they have in
simultaneous operation, their entry category,
and their ARRL/RAC Section. For example, a
station in West Texas operating as Class A with
3 transmitters would send the exchange
3AWEST TEXAS. DX stations will use the term
DX in place of an ARRL/RAC section desig-

nator. The complete list of sections is at
www.arrl.org/contests.

Quirks: Stations that begin setting up their
Field Day operation before 1800 UTC Satur-
day may operate only 24 consecutive hours.
Stations that do not begin setup until 1800
UTC Saturday may operate the full Field Day
time period.

Rules changes this year: A new Web-based
applet will be available to allow clubs to sub-
mit their summary information directly to
the ARRL. If you use the Web-submission
option (found at www.b4h.net/cabforms/),
you must still submit your supporting docu-
mentation (dupes sheets, proofs of bonus
points, etc), either by regular mail or via
e-mail to fieldday @arrl.org.

Best reason to participate: Field Day is
fun! Whether you are a hard-core contester,
someone who likes to build antennas, a casual
operator, or someone just curious about the
hobby, there are enough things happening at
most group Field Day sites to capture your
interest and get you involved. If you have never
operated, make sure you visit your group’s
GOTA station (if it chooses to operate one) and
participate! After a few contacts with a con-
trol operator, we bet you get hooked!

Relative challenge: The most challenging
part of Field Day rests in the planning, prepa-
ration and setup of the event. By the time you
actually start operating, you will find stations
on pretty well every HF band and mode to keep
you busy. VHF/UHF activity and satellite op-
eration also present unique challenges that will
keep your group testing its limits of creativity.

Scoring: Each CW and Digital QSO counts
two points each, Phone QSOs count one point.
You may work each station once per band and
mode, CW, Phone and Digital. Your multiplier
is determined by the maximum amount of

power used by any transmitter at your site.
Make all QSOs running 5 W or less, with a
power source other than commercial mains or
a motor driven generator and your multiplier
is 5. Make all of your QSOs using 150 W or
less and your multiplier will be 2. If you use
more than 150 W your multiplier is 1. Voice
modes (SSB, AM, FM, etc) are considered
Phone.

Bonus points: Because Field Day is real-
ly about Amateur Radio demonstrating its
emergency communications capability, there
is a wide range of bonus points available. You
can earn additional points by setting up in a
public place, having an information table avail-
able, trying to secure media publicity, passing
formal National Traffic System style messages,
and more. The complete list of available bo-
nus points is found in Field Day Rule 7.3.

How to report your score: Your entry must
be postmarked by July 27, 2004. A complete
entry includes an official Field Day summary
sheet (completely and accurately filled out),
documentation or proof of any bonus points
that your group claims, and a list of stations
worked broken down by band and mode. Full
logs are not required for reporting Field Day.
The Cabrillo file format is not designed to
handle the various bonus points and extra in-
formation necessary to report Field Day en-
tries. Regardless of your logging method,
paper or electronic, you must still submit a
summary sheet in the official format. Web sub-
missions may be made at www.b4h.net/
cabforms/. E-mail submissions should go to
fieldday @arrl.org. Paper submissions should
go to Field Day Entries, ARRL, 225 Main St,
Newington, CT 06111

For more information: Contact the ARRL
Contest Branch at contests@arrl.org or by

phone at 860-594-0295.
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ANAHEIM, CA
(Near Disnayland)
933 . 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, Mar.

Victory Blvd. at Buena Vista
1 mi. west I-5
hurbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
510) 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

(800) 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
Howard, KEBPWH, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1508 N. Dupont Hwy., 19720
302) 322-7092

800) 644-4476

Rick, K3TL, Mar.

RT.13 1/4 mi., So. 1-295
newcastle@hamradio.com

S YAESUO

FT-897D vHe/UHF/HF Transceiver

CALL FOR YAESU
SUPER SPRING SPECIALS!

FT-817ND_HF/vHF/UHE TCVR

See us at Dayton Hamvention - Booths 20, 21, 22 & 23

WORLDWIDE DISTRIBUTION

FT-857D

« 5W @13.8V ext DG + 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!

* HF/6M/2M/70CM « DSP Built-in
PORTLAND, OR « HF 100W (20W battery)
11705 S.W, Pacific Hwy.
97223

&503 598-0555

800) 854-6046
Leon, W7AD, Mar.
Tigard-99W exit

from Hwy. 5 & 217
portiand@hamradio.com

DENVER, CO :
8400 E. lliff Ave. #9, 80231 >
(303) 745-7373 E
(800) 444-9476
Joe, KDBGA, Mgr.
John, NSEHP. Mgr.

Call Now For Our Low Pricing!

« Optional P.S. + Tuner * TCXO Built-in

FT-1000MP MKV b transceiver

FT-2800M o2m mobile

Ultra compact HF, VHF, UHF

« 100w HF/6M, 50w 2M, 20w UHF
+ DSP included + 32 color display
+ 200 mems * Detachable front panel (YSk-857 required)

Call for Low Intro Price! :

FT-7800R 2m/440 Mobile

= 65w « Ruggedly Built
+ Alpha Numeric Memory System
+ Direct Keypad Frequency Entry
« Bullet-proof Front End

Call Now For Low Intre Pricing!

VX-7R/VX-7R Black

50/2M/220/440 HT
i * Wideband RX - 900 Memaries
* 5W TX (300mw 220Mhz)

« Li-lon Battery

denver@hamradio.com

* Dual RX
* Collins SSB filter built-in
« 200W, External power supply

NEW Low Price!

PHOENIX, AZ

1939 W. Dunlap Ave., 85021
(602) 242-3515

(B0D) 444-9476

Gary, N7GJ, Mgr.

1 mi. east of [-17
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4VO, Mar.
Doraville, 1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

FT-8800R 2m/440 Mobile

« Enhanced Digital Signal Pracessing

FT1000MP MKV
field unit 100w
w/built-in power

 Fully Submersible to 3 ft.
2|+ Built-in CTCSS/DCS
« Internet WIRES compatible

Now available in Black!
NEW Low Price!

VX-5R/VX-5RS
50/2M/440HT

+ Wideband RX * 6M-2M-440TX
« 5W output = Li-lon Battery

« 220 mems, opt. barometer unit
« Alpha Numeric Display

+ CTCSS/DCS built-in

NEW Low Price!

Not including 60M band

supply in stock

o

VX-150

14803 Build America Dr, 22191 « V+UN+V/U+U operation
703) 643-1063

800) 444-4799

tave, 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
Exit1,1-93;

28 mi. No. of Boston
salem@hamradio.com

« 50W 2M 35W UHF
= 1000+ Memory channels
* WIRES ready

Call Now For Low Pricing!

AZ, CA, CO, GA.
VA residents add
sales lax, Prices,
specifications,

deseriptions,

subject to chiange

without notice.
A

«V+U full duplex « Cross Band repeater function

2M Handheld

# Direct Keypad Entry
« 5w output

*+ 209 memories

* Ultra Rugged

Call Now For Special Pricing!

Look for the
HRO Home Page
on the

World Wide Web
hittp://www.hamradio.com
A

COAST T0

» 50w 2m, 40w on 440mHz

« Weather Alert

+ 1000+ Mems

+ WIRES Capability

+ Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

FT-920 ur:6m Transceiver

« 100w 160-6M, 12VDC * Not including 60M band
* Built-in DVR, CW Memary Keyer

+ DSP, Auto-Notch + 99 Memories

« Computer controllable, CAT System

Limited Availability!

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

COAST

FREE SHIPPING
UPS - Most Items Over $100
Rapid Deliveries From
The Store Nearest To You!
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933 N. Euclid St., 92801
(714) 533-7373
SB[IIJ) 854-6046

anet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

2416 W. Victory BI., 91506
(818) 842-1786

(800) 854-6046

Eric, KABIHT, Mgr.

Victory Blvd. at Buena Vista
1 mi. west |-5
bnrhnl:@lllmndin com

DAKLAND, CA
2210 Livingston St., 94606
510) 534-5757
800) 854-6046
ark, WIZYN, Mgr.
1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
3858) 560-4900

800) 854-6046

Tom, KM6K, Mgr.

Hwy. 163 & Claramunt Mesa
nndiaanenamraﬂln com

poweRSUPRY = pbeis e
’ - - = wrence Exp.
sﬂm L - = P&,‘ﬁJ‘ 94085
1C-706MKIIG St IC-7800 A1 Mode Transceive IC-746PRO Al Mode 160M-2N ;%?)722:‘%&:&5
e  160-6M @ 200W < 160-2M" @ 100W sl
© 160 AN RMENTIGH « Four 32 bt IF-DSPs+ 24 bit AD/DA converters 32 bit IF-DSP+ 24 bit AD/DA converter sunnyvals@hamratio.com
ﬁllFmode ":’DSP W « Two completely independent receivers « Selectable IF filter shapes for SSB & CW
* HF/6M @ 100W, 2M @ 50 « +40dBm 3rd order intercept point «102 alphanumeric memories NEW CASTLE, DE
. é# gshgl-:aznn@ogggecade w/tone scan * Enhanced Rx performance ﬁgﬁ'é'ﬁhgﬁiﬂﬁ? mry 19720
« Auto repeater » 107 alphanumeric memories }g%?)ﬁ%ﬁgﬂfn :
IC-V8 2m Transceiver Rick, K3TL, Mar.

RT.13 1/4 mi., So, |-295

”
<= 5.5W output delaware@hamradio.com

pw;.g 195 — 107 alphanumeric memories PORTLAND, OR
4 IC- 756PHO|| All Mode Transceiver ~ * Customizable keys
L « Auto repeater 11?05 S.W. Pacific Hwy.
PSP = <160-6M" @100W  «Enhanced Rx performance . pg Programmable i
— = «32bitIFDSP » SSB/CW Syncronous tuning g i503) AR
; ; CTCSS encode/decode w/tone scan 800) 854-6046
IC-718 HE Transceiver ., = Enhanced 5 inch color Multiple DSP controlled « Drop-in trickls ch incl Leon, W7AD, Mar.
- — TFT wi/specirum scope  AGC loops vop-In irickia charger included Tigard-9oW exit
* 160-10M" @ 100W » One Touch Band Switching  « Selgctable IF filter = Advanced CW functions " from va 58&217
= 12V Operation « Direct frequency input shapes for SSB & CW =101 alphanumeric memories portiand@hamradio.com
. glmple to Use « VOX Built-in DENVER, CO
* CW Keyer Built-in = 101 memories
4 IC-TYDA Triple Band Transceiver 8400 E. liff Ave. #9, 80231
= 6M/2M/70CM @ 5W > ﬁ%sl})?:ﬂ '&375
IC-T7H Dual Band Transceiver  * Wide band receiver 495kHz - 999.999MHz** IC-2100H 25N 2m Mobile Transceiver Joe, KDBGA, Mgr.
< 2N/70CM " gog:r'&';ar’:;r;z"“ ;r;znmones « Coal dual display « Backiit remote contr*o‘! mic ﬂgm‘"gﬂ"gm b i
mE e et < Backit eypad & ispey < 7088 sncodaldecote At apeter PHOENIX, AZ
* 6W output « CTCSS/DTCS encode/decode w/tone scan 113 alph i i
« CTCSS encode/decode witone scan w/tone scan * 113 alphanumeric memories || 1939 W. Dunlap Ave., 85021
= Weather Alert 602) 242-3515
* Auto repeater 800) 444-9476
« Easy operation! ary, N7GJ, Mgr.
» Mil spec 810, C/D/E*! 1 mi. east of I-17
phoenix@hamradio.com
ATLANTA, GA
6071 Buford Hwy., 30340
i " 770) 263-0700
IC-2720H pual Band Mobile IC-208H pual Bang Mobile Nalmn) 44467021
ark, KJ4V0, Mgr.
« 2W/70CM + CTCSS/DTCS encode/decode 95 Watls VHF (2M), —« CTCSS/DTCS encode/ Doraville, 1 mi. no, of 1-285
IC-VB000 2m Mobile Transceiver «W/UUAU witone scan 50 watts UHF (70GM)  decode w/tone scan stinnix@kamradio.com
«Wide band RX inc.  « Independent controls for : Wide 'Band RX** *Detachable remote head WOODBRIDGE, VA
* 75 watts = Weather alert air & weather bands  each band 500 alphanumeric memories = DMS w/linked banks (Near Washington 5 c)
« ICOM DMS scanning * Weather channel scan « Dynamic Memory = DTMF Encode 14803 Build America Dr.
« 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
I Lsuu) 444-4799
*Except 60M Band. **Ceflular blocked, unblocked OK to FCC approved users. +Limited time anly. Check with HRO for details or restrictions on any teve, N4SR, Mar.
offers or promations, “'For sheck & vibration. © 2004 Icom America Inc May 04, The lcom logo is a registered trademark of lcom Inc. Exit 161, 1-05, So.to US 1
virginia@hamradlo.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
603) 898-3750
800) 444-0047
Chuck, N1UG, Mgr.
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

anet, KLYMF, Mar.
anaheim@hamradio.com

BURBANK, CA
2416 W. Victory BI., 91506
{B1 8) 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., 84606
510) 534-5757
800) 854-6046
Mark, WI7YN, Mgr.
|-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
Howard, KEGPWH, Mar.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

See us at Dayton Hamvention - Booths 20, 21, 22 & 23

CALL FOR KENWOOD
SPRING SPECIALS

TNG Features

Built In!
l \, TH-D7A(G) 2m440

* 2M/440 Dual Band

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

1509 N. Dupont Hwy., 19720
302) 322-7002

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, Mar.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, GO
8400 E. Iiiff Ave. £0, 80231
303) 745-7373
800) 444-9476
Joe, KDOGA, Myr,

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, KJ4V0O, Mor.
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

» Built-in 1200/9600 Baud TNC
« APRS Compatible

» DX Packet Cluster Monitor

* 200 Mems., CTCSS

« VC-H1 Messaging Control

Call Now For Low Pricing!

TH-F6A

5w 2M/220/440 TX, FM «

@

CTCSS/DCSATH0 Burst built in e

Call For Special Low Price!

Dual Chanel Receive «
.1 - 1300 mHz (cell blocked) Rx =

Call For Low Price!

TH-K2AT

2M/220/440
FM, AM, SSB «

435 Memories »
Li-lon Battery »

TH-G71A 2mis40

* 2m/440 Dual Band HT

« 200 Mems

* PC Programmable

* 6w 2m, 5.5w UHF @13.8 VDC
« Alphanumeric Display
«CTCSS Built It

» Backlit Keypad

Call For Low Price!

2M Handheld

2m 5W e
VOX»

Weather Alert »

Call Now For Low Price!

T5-2000_Hr/vHFUHF 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!

TM-271A 2wt Mobile

« 60 Watt, 200 Mems, CTCSS/DCS
« Mil-Std specs, Hi-Quality Audio

Call Now 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

Call Now For Your 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

TS‘4303AT[HX HF+6M Transceiver

« 480SAT 100w HF & 6M w/AT

«480HX 200w HF & 100w 6M (no Tuner)
«DSP builtin

«Remotable w/front panel/speaker

Call Now For Your Low Price!

TM-742AD 2m/440Mh2

« 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!

SALEM, NH
ggzaKIBgslog} 03079 AZ, CA,CO, GA Look for th

. Broadway, 0807 , CA,CO, GA, r 1
603) 898-3750 VA residents add ook i0 e BOAST TD GUAST
800) 444-0047
Chuck, N1UC, Mgr.
sales@hamradio,com
Exit 1, 1-93;

28 mi. No, of Boston
salem@hamradio.com

HRO Home:Page
on the
World Wide Weh
fwwiw:hamradio.com

sdles lax. Prices,
specifications,

FREE SHIPPING
UPS - Most Items Over $100
Rapid Deliveries From
The Store Nearest To You!

descriptiors,
subject to change
withaut natice:




See us at Dayton Hamvention - Booths 20, 21, 22 & 23

4

KANTRONICS

r

ANAHEIM, CA

(Near Disneyland)

933 N. Euelid St., 92801
(714) 533-7373

(B00) 854-6046

Janet, KLYMF, Mar.
anaheim@hamradio.com

BURBANK, CA
2416 W. Victary BI.. 91506
818) 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
i510 534-5757

800) 854-6046
Mark, WITYN, Mgr,

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
858) 560-4900
800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

R o
40' Tubular Tower 7
" IG-R8500 wide Band Receiver | gg"ﬁg% ﬁ\tfyp%f Mgr.
KAM 98 « 100 kHz - 2.0 GHz* = Call '_-_ SA.LE $1 099-95 suﬁnmla@halmmdln.mm
= Single port VHF or HF + Commercial Grade = All Mode
« RTTY, OW, Packet, GTOR, AMTOR. WEFAX «IF Shift Naise Blanker For ICOM NEW CASTLE, DE
+GPS, NMEA-0183 compatible * Audia Peak Filter (APF) Receiver MA-550 (Near Philadelphia)
*6-16 VOC, DB-9 connector port N gg!eglagge A?‘g ﬂtn;e Copgéag; Specials s 15"5[?29) h:ls.gguyggnzt Hwy., 19720
' « Digital Direct Synthesis 55 Tubular T :
Call Now For Your Low Price! = 1000 Alphanumeric Memories H dL: . ?:) owiet{ iBDD) 644-4476
« PC Controllable w/Optional Equipment i 55§npn Q. Rick, K3TL, Mgr.
Pleases neighbors Eﬂg;’.ﬁ@"}};ﬁ,‘;ﬂ'ﬁ’?m
with tubular .
streamlined look PORTLAND, OR
L]
11705 S.W. Pacific Hwy.
SALE $1669.95 97223 "
KAM XL 1 é503)598-0555
] B00) 854-6046
= DSP modem offers great performance Leon, WTAD, Mar.
on Packet 300/1200,G-tor, Pactor, Amtor,PSK-31 Tigard-99W exit
« RTTY, Navtex, ASCII, Wefax, CW, .F?: == from Hwy. 5 & 217
GPS NMEA-0183 and more! E portland@hamradio.com
Call Now For Special Pricing! IC-R75 wide Band Receiver
* 100 kHz - 60 MHz* DENVER' Co
; TX-455 8400 E. Iliff Ave. #9, 80231
+Commercial Grade « All Mode H —— BN 303) 745-7373
= Synchranous AM Detection (S-AM) ——— 55' Freestanding {300, 444-9476
* Optional DSP w/Auta Notch Filter Crank-Up Joe, KDBGA, Mar
.mﬂep%gg;gﬁornunlng (PBT) é Handles 18 sq. ft Joh, NSEHP. Mo
’ i i @ 50 mph : vaitio
KPC-3 Plus/KPC-9612 Plus - 1000 Alphanumeric Memories o No guying roguied denver@hamradio om
- «Up to Two Optional Filters Extra-strength it
High-performance, low power TNG. « PG Contrllbie wiOpt. Equpment | Shown with e ;u;?agisilfgﬂgﬁd ‘ PHOENIX, AZ
Great for packet, and APRS compatible. Optional i =< 1939 W. Dunlap Ave., 85021
© motor drive acces. | 602) 242-3515
Call For Special Low Price! Rotor Base 4 isu ) 444-9476
: Wi g”“’*?{,s Rt?ﬂed = Gary, N7GJ, Mr.
; 0 pecifications  I5A i E
IC-R3 wide Band Receiver Other Models | ,’,.,’;’;',.?,aé?h‘;ﬁ,;};.,,“m
at Great Prices! ||

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 $1295. SALE $999.95

CALL TOLL FREE

Phone Howrs: Stare Hours:
930 AM~  10:00 AM—5:30 PM
530 PM Closed Sun,

Toll trae. incl Hawail, Alaska. Ganada; call routet to

Northeast,

*500 kHz - 2.45 GHz*
=450 Alphanumeric Memaries
« CTCSS wiTone Scan
4 Level Attenuator
= Telescoping Antenna
w/BNC Connector
< Lithium lon Battery

SALE $1899.95

X

AWA.LJZ‘ )

RXXKX

ATLANTA, GA

6071 Butford Hwy., 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4V0, Mgr.
Doraville, 1 mi. no. of 1-285

+2" Color TFT Display World’s Largest atlanta@hamradio.com
* Audio/Video Qutput U.S. Tower
« Four Way Action Joystick WOODBRIDGE, VA

* 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

800-854-6046
800-444-9476
800-444-7921

..800-644-4476

Dealer

Look for the
HRO Home Page
on the
World Wide Wehb

All US Towers shipped by truck;
freight charges additional

X

I

XX

XX

AZ, Ch, CO, GA,
VA residents add
sales tax. Prices,
specifitations,
descriplions.
sublect to change

(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

naarest store; all HAG BOO-ines ean assist you, (f
Uit first line you call Is sy, you may callanothet

New England..800-444-0047
A

without notice,
AN

https/www, hamradio.com
A

salem@hamradio.com
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ONLINE WWW_ARRL.ORG ORDER TOLL-FREE 888/277-5289 (US)

The Ultimate Source for Ham Radio Knowledge

Books, CD-ROMs, videos, online courses
and more...

EELULU LUUL L LU

ARRL =

E2V Low Powcr
Commumca tion

The Art and Science of QRP

Moving Hams on
Radioand

APRS—Moving Hams on Radio ARRL’s Low Power Communication ARRL’s HF Digital Handbook

and the Internet —2nd edition —3rd edition
A Guide to the Automatic Position The Art and Science of QRP. Build, experiment, Learn how to use many of the digital
Reporting System. operate and enjoy ham radio on a shoestring budget. modes to talk to the world; PSK31, RTTY

PACTOR, Q15X25 and more!
ARBL Order No. 9159—$19.95 plus s&h

ARRL Order No. 9167—$17.95 plus s&h ARRL Order No. 9175—$19.95 plus s&h

| :_ ;" :’j’ 325
;:-TH_;_‘ - ARALs |
| § The ARRL ‘wadc]
37‘; OPERATING
| MANUAL
"!j For Radio Amateurs
| Z 8ih Eion |
7 ﬁg ARRL s |
S5 Everything for the active haml _
| .C;)‘ - —_J‘r W A"Eﬁl“ el Jonathan Taylor, K1RFD
s

VolIP: Internet Linking for

The ARRL Operating Manual
—8th edition

The most complete book about Amateur Radio

operating. Everything for the active ham!

ARRL’s Vintage Radio

QST articles about the lure of vintage
Amateur Radio gear. Includes classic ads!

ARRL Order No.9183—$19.95 plus s&h

Radio Amateurs

A guide to some of the popular VoIP
systems used by hams: EchoLink, IRLP,
eQS0 and WIRES-II.

ARRL Order No. 9132—$25 plus s&h ARRL Order No. 9264—$17.95 plus s&h

2J0)0)c) ARRL™

PERIODICALS .

Bring your reading
list to Dayton,
May 14-16

A R R L The national association for
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDERTOLL-FREE 888/277-5289 (US)

2003 ARRL Periodicals on CD-ROM
Includes QST, NCJand QEX magazines.

View, search and print!

ARRL Order No. 9124—$19.95 plus s&h

Shipping and Handling charges apply. Sales Tax is required
for orders shipped to CA, CT, VA, and Canada.

Prices and product availability are subject to change without nofice.
QST 5/2004



MFEJ Pocket size
Morse Code Reader

Hold near your receiver -- it instantly displays CW in English!
Automatic Speed Tracking . . . Instant Replay . . . 32 Character LCD . . .

High-Performance Modem . . . Comp

Is your CW rusty?  MFJ-461
Relax and place this 57995
tiny pocket size MF.J
Morse Code Reader

near your receiver’s speaker . . .
Then watch CW turn into solid
text messages as they scroll across

an easy-to-read LCD display.

No cables to hook-up, no com-
puter, no interface, nothing else
needed!

Use it as a backup in case you
mis-copy a kfew characters - - it
makes working high speed CW a
breeze - - even if you're rusty.

Practice by co )Jing along with
the MF J-461. It’ll help you learn
the code and increase your speed
as you instantly see if you're right
or wrong.

Eavesdrop on interesting Morse
code QSOs from hams all over the
world. It’s a universal language
that’s understood the world over.

Automatic Speed Tracking

ME]J AutoTrak™ automatically locks
on, tracks and displays CW speed up to
99 Words-Per-Minute.

Simply place your MFI-461 close to
your receiver speaker until the lock
LED flashes in time with the CW.

Four Display Modes

1. Bottom line scrolls and fills with
text, then that entire line is displayed
on top line until bottom line refills --
makes reading text extra easy!
Automatically displays speed in WPM.

2. Same as 1, without speed display
-- gives you maximum text display.

3. Top line scrolls, bottom line dis-
plays speed in Words-Per-Minute.

4. Both top and bottom lines scroll.
Two-line LCD display has 32 large
1/4 inch high-contrast characters.
MF] Instant Replay
The last 140 characters can be
instantly replayed. This lets you re-read
or check your copy if you're copying
along side the MFJ-461.
High Performance Modem
Consistently gel solid copy from
MFJ’s high performance PLL (phase-
lock loop) modem. Digs oul weak sig-
nals. Even tracks slightly drifting signals.
Of course, nothing can clean up and
copy a sloppy fist, especially weak sig-
nals with lots of QRM/QRN.
Computer Interface
The MFJ-461’s serial port lets you
display CW text full screen on a bright
computer monitor -- just use your com-
puter serial port and terminal program.
More Features
When it’s too noisy for its micro-

uter Interface . . . Battery Saver . . .

phone pickup, you can connect the
MFJ-461 to your receiver with a cable.
Battery saving feature puts MFJ-461
to sleep during periods of inactivity. It
wakes up and decodes when it hears CW.
Uses 9 Volt battery (not included).
True Pocket Size
Fits in your shirt pocket with room
to spare - smaller than a pack of ciga-
rettes. Tiny 2'/:x3'/x1 in. 5'/: ounces.
No Instruction Manual needed!
Super easy-to-use! Just turn it on --
it starts copying instantly!
Accessories
MFJ-26B, $4.95. Soft leather pro-
tective pouch. Clear plastic overlay for
display, push button opening, strong,
pocket/belt clip secures MFJ-461.
MFJ-5161, $14.95. MFJ-461 to
computer serial port cable (DB-9).
MFJ-5162, $5.95. Receiver cable
connects MEJ-461 to your radio’s
external speaker 3.5 mm jack.

MFJ Pocket Morse Tutor MFJ Code Oscillator MFJ Pocket CW Keyer MFJ miniature Travel lambic Paddle
Learn MF]J-557 MFI-403P MFJ-561, $19.95. 1'/:Wx1/:Dx*/:H in.
Morse code Deluxe Code $§O°* Formed phosphorous bronze spring pad-
anywhere MEJ-557 Practice dle, stainless steel base. 4 ft. cord, 3.5 mm plug.
with this MEI418 $9@95 Oscillator has a Built-in
tiny MF.J Pocket- Morse key and lambic

LFree MFJ Catalo

and Nearest Dealer . . . 800-647-1800 )
htip://www.mf[jenterprises.com

sized Morse Code 79%
Tutor™! Practice copying
letters, numbers, prosigns,
punctuations or any combi-
nation or words or QS0Os.
Follows ARRI/VEC format.
Start at zero code speed and
end up as a high speed CW
Pro! LCD, built-in speaker.

oscillator unit mounted
together on a heavy steel
base -- stays put on your
table! Portable. 9-Volt bat-
tery or 110 VAC with MFJ-
1312, $14.95. Earphone
jack, tone and volume con-
trols, speaker. Adjustable
key. Sturdy. 8'/:x2'/:x3%/ in.

Paddle. Thumbwheel speed
control. Adjustable weight.
Adjustable sidetone with
speaker. lambic modes A
or B, Fully automatic or
semi-auto “bug” mode.
Reversable paddle. Tune
mode. RF-proof, Battery
Saver. Tiny 2'/:x3'/sx1 in.

* | Year No Matter Whar™ warranty « 30 day money
back guarantee (less s/h) on orders direct from MFJ
MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549
FAX:(662)323-6551 $-430 CST, Mon -Fri. Add shipping.
Prives and specifications subject to change. (c) 2000 MFJ Enterprises. Inc.
MF] ... the world leader in ham radio accessories!



DISCOUNT CENTER

The finest parts, not a Deg in the pack.

PL-259ST  Silver-Teflon®, USA  SALE §1
PL-259GT  Gold-Teflon®, USA $1.69 or $30 pk of 20
N-2008T "N" Silver-Tef, installs like PL-259 $3

Coax and Cable Prices <100°100+
RG-8X+ 95%, Type llA non-contaminating 26¢/22¢

RG-8X Solid Ruggedized, solid dielectric, llA jacket 32¢/28¢
RG-213+ Top quality, 87% shield, IIA jacket

International 9096 flexible 9913-type Top Quality
Specials 100’ or more

RG-8X Premium, 95%, black

65¢/59¢

16¢
RG-8X 100’2 molded-on PL-259 $18.95
RG-213 95% MIl-T DE Excellent 37

RG-8X Jumper, 2PL-259 installed 3* $4.95, 6’ $5.95, 10" $7.50
Custom jumpers made to order

R1 Rotator 8 cond. (2x#18, 6x#22) 50° multiples 22¢
R2 Rotator 8 cond. (2x#16, 6x#18, 50" multiples 3T¢
#14 Hard-drawn, 7x22, 100% copper, bare ~ 9¢

#14 FlexWeave 168-strand, bare copper 15¢
Ladder-Line  Stranded #16 conductors 28¢/22¢
Ladder-Line  Stranded #14 conductors 32¢127¢
1/2" Tinned Copper Braid Ground Strap, any length 65¢
LadderLock Center insulator for ladder-line $12.95

Pulleys - for antenna support rope. Highest quality,
sailboat-type. Small, lightweight, for fibrous rope.
For 3/16" rope @ $11.95 and for 5/16" rope @ $13.95

RFI Quick Fix

Built-in ground strap
Breaks up ground loops
Ends RF feedback problems
For really tough RF| problems, the new T-4G is the ulimate fix, shunting
stray RF on your coax directly to ground. Stray RF and coax radiation
doesn't have a chance. "I sclved all my RF feedback problems in my

45¢138¢ -

2nd floor shack." (W4THU ) Don'l be misled by $100+ or other imilations.

Antenna Support Line
Mil Spec, Dacron® Antenna Support Line, single braid,
sun resistant, 316" 700# test 100" hank 59
Kevlar - Dacron Jacket for sun protection, 500# test,
for guying verlical booms, elc. .075" 200" spool $16.95

RADIO WORKS

Anfenna Fever

For 17 years, The RADIO WORKS has brought you the best made, best performing wire |
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! $115
CAROLINA WINDOM 160, 265, 160-10m. Big Sig on 160, Killer Sig on 80-10  $139.95
CAROLINA WINDOM 80, 133'long, 80-10m. If you hear one, you'll wantone  $99.95
CAROLINA WINDOM 40, 66' long, 40-10m. |t helped set two 40 m world records. $95
CAROLINA SHORT 80, 100'long, 80-10m. An effective DX antenna. $120
CAROLINA WINDOM 160 Special, 132' long, 160-10m All bands $130
G5RV Plus, 102, 80-10 m, High power current balun, #16 ladderline  $59.95

NEW! CAROLINA WINDOM LOW PROFILE ‘LP'

Same performance but, smaller, better. Matching unit and Line |solator are ¥a 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

Check out our HUGE Web Site
RadioWorks.com

http://www.radioworks.com

CURRENT BALUNS

Models For Every Application

B1-2K+ 1.1 2kW Current-type 80-10m  $24.95 e-mail WATHU@radioworks.com
B1-4KUltra  Ultra-high isolation version of the B1-5K  $39.95 Frze [ NEW! 2004 Catalog |
B1-6K+ 1:1 5kW Current-lype 160-10m $3595 Catalog 2003, 8C pages of complete high performance
Y1-8K+ 1.1 5kW Current Yagi Balun ~ 160-10m  $37.95 sntenn; fjvslemsabaluqrs. Lm: Isma;nrs.hwe. cable,
coax, § on goodies. ou don't shop here, you
B1-200 1.1 200 WSmall Current Balun  80-10m  $27.95 o mgﬂesmmg lemzﬂrabem%mmk
B4-2K 41 VOHEQE Balun 80-10m z?’ggs mail delivers or send &2 for delivery by 1st dass mail,
B4-2KX  4:1 Current Balun 160-10m 49.95
RemoteBalun™ 4:1 High power, current balun 160-10m  $49.95 rhe RADIO WORKS

Order Hotline (800) 280-8327

Line Isolators™ often copied, still unequaled FAX (757) 483-1873

T-4 Ultra High Isolation, the RFI Quick Fix $34.95 : 2
T4G As above, direcl grounding version $37.95 Ordeégxsé%c 22'&?4&3,%@:%7%40
T-4-500  Smaller, convenient size, 500 W PEP $29.95 VISA and MC welcome. Give card 2, :axp dats, signature

There are new clones on the markel. Check our web Add shipping, call for an estimate.

sile for differences. You won'l believe the difference!

The ARRL

IMAGE

COMMUNICATIONS
HANDBOOK

Explore the possibilities of using
Amateur Radio to see and talk with
other hams! With home computers,
widely available software, and gear
may hams already own, it's easier
than ever to enjoy the imaging
modes: Narrow-Band Television
(NBTV), Amateur Television (ATV),
Slow-Scan Television (88TV), and
Weather Satellite Imaging (WEFAX).

ARRL 2vateir rapio

www.arrl.org/shop

The ARRL Image
Communications Handbook

by Dr. Ralph E.Taggart, WB8DQT

Book includes CD-ROMwith
software utilities.

ARRL Order No. 8616—$25.95*

*shipping: $8 US (ground)
$13.00 Intemational (surface)

HANDBOOK

Sales tax is required for orders
shipped to CA, CT, VA, and Canada.

Available from ARRL Dealers
EVERYWHERE.

YOU’RE....
ON THE AIR

225 Main Street, Newington, CT 06111-1494  tel: 860-594-0355 fax: 860-594-0303
In the US call our toll-free number 1-888-277-5289 8 AM-8 PM Eastern time Mon-Fri.
QST 3/2004
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= Ham PROs * Ham PROs * Ham PROs * Ham PROs =

Visit Your Local ._
N1

Ham PROs! N

Visit our new Web site www.hampros.com for group specials and links to your local dealer!
Whether it’s over the counter or over the phone, we're your home town dealer!

New
1] etl
V:l"’:l'ont

VX-7R/7RB
2ZM. 6M, 440 and
300mW on 222
Jual RX, Water Resistant

FT-857D
HFE, 6M, 2M, 440
100W HF and 6M
50W on 2M, 20W on 440
Compact Mobile

Yo YAESU

Choice of the World's top DX'ers®
o

P
©

-
o -\
anaeaas

FT-7800R
ZM, 440
50W on 2M, 40W on 440
NOAA WX w/Alert

Mark FT-1000MP/Mark-V Field

200W HF (100W Field)
Class A PA

IC-V8000
2M, 65W
Large Display
NOAA WX RX

IC-756PRON A
HF, 6M
100W All Modes IC-746PRO
32 Bit DSP HFE, 6M, 2M
100W All Modes
32 Bit DSP
* ICOM free accessories are for a limited time only. Call for details

TH-K2AT
KENW D T
NOAA WX w/Alert

TS-2000
HF, 6M, 2M, 440
Optional 1.2 GHz
Built-In Tuner [HF & 6M)

TS-480SAT/HX
200W HF + 100W on 6M (HX)
100W HF & 6M w/Ant Tuner (SAT)
Standalone Control Panel

BR-200 Kuranishi Instruments Japan
Laboratory Quality Antenna Analyzer
Test SWR and Impedance with

ol CONFIDENCE! Range: 1.8 - 170 MHz

Prices, products and policies may vary between dealer locations. Not alf dealers have all product fines. All prices and
products subject to change. Not responsible for typograplucal errors.

MAHA® &= .

Batteries and Chargers [ \&0 7
Great for Digital Cameras, tool

New
Updated
Version!

4

FT-817ND
HF, 6M, 2M, 440
5W (w/13.8V ext. DC)
Wide RX

Version!

FT-897D
HF, 6M, 2M, 440
100W HF and 6M
50W on 2M, 20W on 440

IC-T90A
6M, 2M, 440
Wideband RX
WX Alert

1C-208H
ZM, 440 FM Mobile
55W on 2M. 50W on 440

IC-706MKIIG
HF, 6M, 2M, 440
100W on HF & 6M
S0W an 2M, 20W on 440

TM-271A

2M, 60W
NOAA WX w/Alert
Front-Firing Speaker

2200 mAh
AA Cells
Now
Available!

e——

PHCAVES

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

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 I-35
Austin, Texas 78723

www.aaradio.com

Associated Radio
800-497-1457

Local (913) 381-5900
FAX (913) 648-3020
8012 Conser
QOverland Park, KS 66204

www.associatedradio.com



COMPUTER!
* Map your travel route and tune in. Supports GPS.
* Print maps and repeater lists.

software, and more.
TravelPlus for Repeaters CD-ROM

ARRL Order No. 9256 —$39.95*
“shipping: $6 US (ground) / $14 Infernational

Requires Microsoft Windows. Upgrade available for
previous customers. Contact ARRL for details.

TravelPlus for Repeaters™— version 8.0

Access repeaters in ways you've never imagined. TravelPlus on
CD-ROM is like having The ARRL Repeater Directory on your

« MORE DATA! Includes The ARAL Repeater DataBase, IRLP nodes,
AM/FM radio, broadcast television, and NOAA weather stations.

* Export data. Transfer to Palm™ or Pocket PC, radio programming

2004-2005 Edition, version 8.0
NEW!

The ARRL Repeater Directory®
2004-2005

This popular pocket-sized book is updated every year to
include the latest frequency listings for repeaters across
the US and Canada. Also includes:

* IRLP (Internet linked) nodes

* Repeater Operating Practices and hints for newly
licensed hams

* Frequency Coordinator contact information

* Tips for handling interference

* Using CTCSS tones and Digital Coded Squelch (DCS)

« VHF/UHF Band Plans and a 2-meter channel-spacing map
The ARRL Repeater Directory

2004-2005 Edition.

ARRL Order No. 9191—$9.95
*shipping: $6 US (ground) / $11 International

UPGRADE AT DAYTON
Bring your previous version of
TravelPlus proof-of-purchase!

ORDERTOLL-FREE 888/277-5289 (US)

The national association for
A RR'— AMATEUR RADIO

Sales Tax is required for orders
SHOP DIRECT or call for a dealer near yot. shippedto CA, OT VA, and Canata.
ONLINE WWW.ARRL.ORG/SHOP Call for details

QST 5/2004



IC-V8 Quality, simplicity, anywhere. (middle) This
L 144MHz FM transceiver’s front panel and chassis are constructed of

D tough polycarbonate and die-cast aluminum for durability. The 5.5W
V8 offers a 16-button keypad and 100 alphanumeric memories.
(TCSS, DTCS and DTMF encoder are standard, 2.13'w x 5.19"h x

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.

B 0250 $124.99 Milwaukee, W1 53223
[N
::c. il IC-T7H Powerful output and ample receive 414-358-0333
ERR=  qudio. (lef) A 6W amp circuit provides superior transmit on VHF/ 1-800-558-0411
RRBE  UHFwhen 135V DC s supplied. In odditon, S00mW of AFis outpur ~~ Fox 414-358-3337
Service 414-358-4087

from the speaker — easy to copy when noisy. Separate (TCSS tone
encoder and enc/decoder stondard. This 2M/440 MHz meets MIL SPEC. 2.25"w x 4.34"h x 1.06"d, 10 0z..... $179.99
IC-W32A User-friendly dualbander with independent band controls. (right) The high per-
formance, full-function W32A meets demands of both novice and experienced operators: simple operation and advanced fea-
fures. This 5W, 2M/440 HT hos separate funing and volume controls for each band. It also offers simultaneous receive, 200
memories, cloning capability, tone encode/decode, and skip scan. 2.25"w x 5.41"h x 1.31d, T1h ... $259.99
IC-2100H-25N Durable 2M rig with superior RX 1

milwaukee@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803

IMD, performance. The 2100H25N offers 50W on tronsmit, 7 _dl.a A e 407-894-3238

extending its range. It also features CTCSS tone enc/decode, tone scan 1-800-327-1917

and 100 alphanumeric memories. It can be remote controlled using the T Fox 407-894-7553

new backlit mic. 5.5' x 1.56°h x 7.09'd, 2 lbs, 10 0z... $169.99 orlando@aesham.com

IC-V8000 75W of “base station” power. The 75W

V8000 also offers selection of 25, 10 and 5W as needed. With the oper-

ator-facing speaker, audio is clear even during mobile use. The 144-

148MHz V8000 also features CTCSS and DTCS, standard DTMF encoder

(optional decoder), 207 memories, FM narrow mode, and remote con- 28940 Eudlid Ave.

trol mic. 5.9 x 1.97'h x 5,94, 2.22 lbs........ $189.99 Cleveland, OH 44092

1C-208H High power dualbander, wideband 440-585-7388

receive. This 2/70cm mobile provides 55/50W for long distance 1-800-371-3594

contats, plus reduced power for local. The 208H covers 118-173, 230- Fox 440-385-1024

549 and 810-999MHz (cell blocked) rx os siandard. With improved dlevelond@aesham.com

DMS, detachable front, and 500 memories, mobile communications just

got better. 5.56"w x 1.56"h x 7.31"d, 265 lbs............... $299.99

IC-706MKIIG Base station features, mobile size.

The 160-T0M + 6M, 2M, 70cm Mark 11 G is constructed for stable, qual- 4640 South Polaris Ave.

ity output with low IMD and spurious emissions. It features fone squelch, Las Vegas, NV 89103

DSP. auto repeater, and 107 alphanumeric memories. 6.56"w x 2.28'h 702-647-3114

x7.88d, 51bs, 6 oz......... NOW! FREE RMK706 included $769.99 ; 1-800-634-6227
IC-718 Origin of the HF transceiver. With performance Fax 702-647-3412
found in the HF all-band 718, such as wide dynamic range, high S/N rafio, lasvegas@aesham.com

and full duty operation, making distant contacts is easy. Experi-ence its
combo of the lutest RF and digital technology. 9.44"w x 3.75'h x 9.41'd, 8
| L — NOW! FREE UT106 included $569.99
IC-746PRO 32-bit DSP tukes you even higher. Al
y mode operation, 100W, 102 alphanumeric memories, and a mulfi-function
LCD are impressive in the HF/50/144MHz 746PRO. Its floating point DSP
and 24-bit AD/DA converter make it a must-have. Also has memory keyer,
built-in antenna tuner and digital noise reduction. 11.3"w x 4.7'h x 12.5'd,
19 1bs, 1302 .coccroeve.ero. NOW! FREE PS-125 included © $1379.99
IC-756PROII A leap forward for the digital revolu-
>~ tion. An all-mode, HF, SOMHz fransceiver designed 1o include customer-

Store Hours
Mon—Fri ® 9am 1o 5:30pm
Saturday * 9am 1o 3pm

1-800-558-0411
www.aesham.com

Prices subject to change without notice.
© w/nstant Coupon, coupons expire 6/30/04

88 suggestions. The PROII not only offers a 32-bit Floating DSP. but also hos
built-in 24-bit AD/DA converter, enhanced backlighting, selectable IF shape,
adjustable noise blanker, and improved audio fidelity. 13.38"w x 4.38'h x
11.19'd, 21 Ibs, 1 0z........ NOW! FREE PS-125 included © $2299.99




| H A - N WWimy § VNN YN |IPROLINE
ACTIVE NOISE CANCELING BOOMSET BEIEEIICCulis

The Heil PROSET needs no introduction. This comfortable headset/hoom microphone has become the de facto standard
ﬁ for leading DX and contest operaiors worldwide. Now, the PROSET is available with the exdusive Heil Quiet Phone active
‘&\ noise canceling technology using two small out-of-phase microphones and a differential amplifier placed deep inside the
headphones that listens to the ambient noise as well as the high quality program information. The result is a dramatic
/// reduction of ambient noise from blowers, television sefs or nearby operators.

In oddition 1o the active noise wancellation, this is the world's FIRST

headset to also include Speaker Phase Reversal - o Heil exclusive that
allows you to acousiically move the signal from its centered position in
your head to a spatially widened effect. The in-line signal processor and
battery box includes the ON/OFF switch and very handy PTT switch to
control your station.

PROSET QUIET PHONE 4 with Heil HC-4 ‘DX’ Element

PROSET QUIET PHONE 5 with Heil HC-5 ‘Full Range' Element
PROSET QUIET PHONE "ic' with Heil "ic' Element for ICOM only

The Hell PROSET requires the Hell AD-1 adapter cable for your radio
introductory price S19900

7

RADIO CLUB OF JUNIOR HIGH SCHOOL 22, PO BOX 1052, NEW YORK NY 10002
Call 516-674-4072 FAX 516-674-9600 e-mail: crew@wb2jkj.org www.wb2jkj.org

% Turn your excess Ham Radios and related items into a tax
break for you and a learning tool for kids.

+ Donate radios or related gear to an IRS approved

501(c)(3) charity. Get the tax credit and help a worthy

cause.

Equipment picked up anywhere or shipping arranged.

mmmmmmm:m
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KENWOOD

TH-K2AT A trivmph of advanced engineering
and design. (middle) This 2M 5W HT is equipped with infernal
VOX, weother 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 charges up to 3X faster than others
and meets MIL-STD-810 for resistance to rain, vibration, shock and
humidity. 2.44"w x 4.38"h x 1.13'd, 125 01............ $159.99
TH-G7 1A The brighter side of hundy communications. (right) This FM, 144/440MHz boasts an
illuminated keypad and LCD, high-performance antenna, and a stylish yet ergonomic design. The 5W G714 also offers con-
venience with menu mode, PC compatible and 200 memories. 2.31"w x 4.44'h x 1.44"d, 11.6 0z............... $229.99
TH-F6A Head-scratching, unique features. The FM 144/220/440MHz F6A offers dual-channel RX capa-
bility, 16-key pad, multi-scroll key, 5W, and 435 memories. Other attractive features include built-in ferrite bar antenna for
AM, huckln LCD, lithium-ion battery, and a MIL-STD design. 2.3"w x 3.44'h x 1.18"d, 8.8 0Z......ovevevecreceeecee $329.99
TM-271A All-terrain performance. On or off road, the
144MHz, 60W 271 delivers powerful mobile performance and other feo-
tures such as multiple scan functions, 200 memories, NOAA weather rx,
= and CTCSS/DCS. Yet, this MIL-STD transceiver goes easy on you, providing

| high quality audio, illuminated keys and large LD ............. $189.99
TM-G707A The essence of ease. From the extra-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 dualband (144/440MHz) offers 180 mulfi-func-
tion memories with name function to identify each. 5.5"w x 1.56"h x
7.44'd, 2.65 Ibs $269.99
TM-V7A Cool Blue: The look of mobile communica-
tion. The V7A 144/440MHz FM transceiver marks o departure in
ergonomic design with its easy-to-operate conirol panel and reversible
% LCD. The “5-in-1” programmable memory, 50/35W, DTSS and pager func-
tions, and dual receive on one band make it o pace-setter. 5.5'w x 1.56'h
x 7.44"d, 2.65 Ibs $399.99
TM-D700A Harnessing APRS®, GPS and SSTV. This FM
144/440MHz mobile features a buli-in TNC offering options including sim-
ple packet. However, the brightest spot of the 50/35W D700A is its ability
to enable APRS® without o computer. It also has 200 memories, dual
receive, built-in CTCSS/DCS, and DX cluster monitoring. 5.5"w x 1.58"h x
T | S —— $519.99

75-570D(G) Affordable DSP without compromise.
High-end technology doesn't mean a high-end budget. With 16-hit DSP, 8
untouchable digital filtering, heavy-duty transmitier design, and central
frequency control system, the 570D(G) provides powerful 160-10M B8
operation. 10.63"w x 3.75h x 11"d, 15 Ibs........covceecvcec $989.99 &
T5-4805AT New compuct all-mode. This 100W HF/50MHz
can operate on DC 13.8V and offers two power ferminals. The 480SAT
also features AF DSP, RX dynamic range, separate LD control panel with g8
speaker, auto tuner and 100 alphanumeric memories. Can be controlled 8
from a PC and is PSK31 compatible........oocooooocoroeecen $1269.99
TS-A80HX 200W, without fUNEF ..oovreeeeoeveeecnn $1379.99
T5-2000 Distinctive, packed for performance. The

all-mode, HE 2M, 6M, 70cm 2000 is serious about DSP. Its advanced dig- |
ital technology converts analog waveforms into digital data, enabling dig- ¢
ital processing like IF filtering, slope tune, and auto notch. 10.63'w x €

KN E ('R VA DO $1699.99

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
1-800-558-0411

Fax 414-358-3337
Service 414-358-4087
milwaukee@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
1-800-327-1917

Fax 407-894-7553
orlando@aesham.com

28940 Euclid Ave.
(leveland, OH 44092
440-585-7388
1-800-321-3594

Fax 440-585-1024
clevelond@oesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
1-800-634-6227

Fax 702-647-3412
lasvegas@aesham.com

Store Hours
Mon—Fri @ 9am to 5:30pm
Saturday © 9am o 3pm

1-800-558-0411

www.aesham.com

Prices subject to change without nofice.



- = Fully Tunes in 0.5 to 6 Sec
AT-100Pro Features (<0.1 Sec for Memory Tune)

_ = 160 through 6 Meters = >2000 Memories for Each
funa Cle. Ll L R R R = 0.1-125W SSB/CW (50W Max on 6M)  Antenna Output

.c BN = Tunes 6-1000€) Loads = Automatic and Semiautomatic
Only 5219 B et ol (6-4000¢2 w/optional RBA-1 Balun) Tune Modes
! B R B @ = LED Bargraphs Show Power, SWR = Operates on 11-16 V DC at
i and Status <500mA

The AT-100Pro is a full featured, frequency = 12.5 or 125W Power Scales = 7.5" X 5.5" X 2", 1.5 pounds

sensing, memory autotuner designed for today's Optional Accessories
HF radios. It features dual antenna connectors ; ;
with over 2000 memories for each. Latching K Remote Balun?. Use with long or random wires
relays reduce power consumption and hold the N %%dAa?tiTaé Ied "_V'g’s'gdder line.

match even with DC power removed. 1% v

RBA-1:1, 1:1 Balun — $30
The AT-100Pro uses LDG’s standard high
efficiency, microprocessor controlled, switched .
“L” network and works with dipoles, verticals, a2 Icom Interface. Provides tuner control and
inverted Vees and other coax fed antennas. Use , ::(’301‘/’2‘(’:"91’ t?oLPGt ’I‘“w;””*gga
with the optional 4:1 or 1:1 external baluns for IC-2/AC E1 foﬁfmﬁn?fsm
long wires or ladder line fed antennas. Optional 9
interface cables provide DC power and control . .
from most Icom, Alinco, Kenwood and Yaesu g\rtg\lfliigggt‘LI:%nagacéct)gtIr_olii)gnguéoéugg\rvg?erface.

radios. " Kenwood K-OTT — $59
Yaesu Y-OTT - $59

LDG Electronics, Inc.
1445 Parran Road,
St. Leonard, MD 20685 Visit Our Website:

B e i o VU-OU03 www.ldgelectronics.com
ELECTRONICS Fggp% Bt oA TE or contact your favorite dealer for the best price

Prices and specifications are subject to change.

www.surplussales.com = rreeworlid [z ELECTRIC
Surplus Sales of Nebraska &Y . kL RADIC RADIO
: ' : : i MAGAZINE
811A Sale! M| e S 5 : :
The lowest prices ever on U.S. made Cetron Free Global Ca]]jng over Broadband! | ‘:-ji‘ F’ Izsmﬁﬁgme?mgﬂgﬁ;é??:égﬂgmﬂ:i
811A/JAN - operate horizontally or vertically. . [=%8 vintage-only ads. Send $1.00 for a sample to:
$24 Each $52 Matched Pair No cost to join. Our QuickStart Guide answers ! q‘ ER, PO Box 242, T
- $76 Trio $100 Set of 4 your questions and gets you setup. ‘ ¥ ngfggﬁﬁ ;2451'23:2": u
Say you saw the ad in QST when ordering Visit: http://pulver.com/fwd for more info E ER@OfficeOnWeb.net
Vintage Equipment Manuals i ‘ ———— WWW.ERMAG.COM

National, Hallicrafters, Hammarlund, E.F. Johnson,

Central Electronics, Harvey Wells, Drake, Clegg,
Elmac, RME, Collins and 100s more!!

“The Future of Amateur Radio”
June 18 & 19, 2004
Arlington, Texas Convention Center

Visit our website for a complete list of manufacturers
and equipment. Most orders shipped Priority Mail
(U.8. only) in 24 hours.
1502 Jones Street, Omaha, NE 68102
e-mail: grinnell @ surplussales.com
800-244-4567 « 402-346-4750

ARRL West Gulf Convention = DX Luncheon

p . Indoor & Outdoor Flea Markets = Special Events = Guest
C.CRANE \l Speakers = Equipment & Accessory Dealers = VE Testing

g=— —= COMPANY .. _ SKYWARN School = Programs by Lone Star DX, North Texas

. QRP, North Texas APRS Workshop & Microwave Associations
CCRadios

The Best i Ham-Com 2004: The Biggest Hamfest in Texas!
LONG ] e

RANGE | ; SAVE MONEY! P. 0. Box 12774

Dallas, TX 75225
Phone & FAX:
214-361-7574

ccradio.com In the heart of the Dallas/Fort Worth recreation area, featuring Six
FREE CATALOG Flags Over Texas, Hurricane Harbor, Ranger Stadium, the Legends of

800-522-8863 Baseball Museum and Six Flags Mall.

AM

RADIO By’ Register online at
Made N
Today = 5 www.hamcom.org
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AMATEUR ELECTRONIC SUPPLY

VX-150 Designed to perform
under the most difficult condi-
tions. (left) This 2M 5W HT provides excep-
tional receiver performance with clean, clear
transmit. Built to withstand outdoor use, the 150

5710 W, Good Hope Rd.
Milwaukee, WI 53223

is constructed to MIL-STD, with commercial- 414-358-0333
it v 1-800-558-0411

grade speaker and Omni-Glow™ keypad. 4.3'h x

23W K 1, 115 02, $119.99 g“" 4 44?385233:037
VX-2R Smallest HT dualband! (midfi) This 1.5/1W duobond (144/440MH2) handheld offrs VRE UHE 218 280
shortwave, marine and aircraft bands, or WIRES™ linking. The 2R's wide hand receive includes the AM broadcast band, con- ’
finuous HF shortwave, VHF/UHF up to 729MHz, plus B0O-960MHz (cell blocked). It also includes over one thousand mem-
ories (20 groups), CTCSS/DCS encode/decode and auto repeater shift. 1.9w x 3.2'h % 0.9 oo $179.99
VX-5R/VX-5RS Setting water resistance standards. (mid-righi) Offering SW (4.5W on 430MHz),
the 5R/5RS cover 50/144/430MHz while providing short to microwave reception. Great for outdoors with optional baro- 621 Commonwealth Ave.
metric pressure unit. Black or silver. 2.3"w x 3.4'h x 1.1d, 8.9 0z $219.99 Orlando, FL 32803
VX-7R/VX-7RB The first submersible amateuvr HTs. (right) Water protected, the 50/144/430MHz, 407-894-3238
5W 7R/7RB are rated for 3', 30-minute submersions. Magnesium bodies make them ideal for outdoors. Include dual/wide- 1-800-327-1917
band rx, status strobe, and WIRES™ key. Silver or black. 24w x 3.5 x 1.1°d, 9.2 07 ....vomvovvevrrerrerereeecrnns $309.99 Fax 407-894-7553

F1-2800M Cool and quiet 65W operation. The most orlando@aeshom.com

rugged 2M transceiver ever provides 65/25/10/5W with an extensive
221 memories, alphanumerics and CTCSS/DCS. The 2800M also features
NOAA with weather olert, WIRES™ access, SmariSearch™, and excellent
receive performance. With a bullet-proof front end and direct keypad
entry, it's o dream come frue. 6.3'w x 2'h x 7.3'd, 4 bs ... §159.99
FT-7800R Get “back to basics.” This FM, 144/430MHz
mobile boosts 50/40W output and 1000 memories. It also offers one-
touch hyper memories, full-featured (T(SS/DCS, WIRES™ internet linking
and wide receiver coverage. The 7800R has u large LCD and NOAA weath-
eralert. 5.5"w x 1.6"h x 6.6"d, 2.21b5.oeoooooerrererrerree $279.99
FT-8800R Easy operation, ultimate dualband. This
144/430MHz 50/35W mobile offers simulianeous monitoring of one
band while operating the other. Besides extended receive, the 8800R pro- /5
vides 1000 memories, cross bond repeat, versafile scan and CTCSS/ DCS. {58

28940 Euclid Ave.
(leveland, OH 44092
440-585-7388
1-800-321-359%4

Fax 440-585-1024
develand@aesham.com

4640 South Polaris Ave.

5.5 WX 16X 6.6"d, 2.2 15 oo $369.99 ' Las Vegas, NV 89103
: 702-647-3114
F1-857D The world’s smallest HF/VHF/UHF 1-800-634-6227
multimode. The 100W (HF/6M), 50W (2M), 20W (70cm) 857D Fox 702-647-3412
provides wide frequency coverage, outstanding receive, and conve- Insveges@pasham.com

nient remote-head use (optional). Includes 200 memories, ease of
access to feature, advanced DX features, CW operating flexibility and
now a built-in DSP. 6.1"w x 2'h x 9.2'd, 4.6 Ibs .......... $779.99
MK V FIELD Reach the HF Summit! The Mark V Field
brings the technology of the 1000D and Mark V o you in a 100W, Store Hours

9= self-contained design. This HF all-mode features Class-A (25W) PA Mon—Fri ® 9am to 5:30pm

B operation, inferlocked digital bandwidth tracking, a variable RF Saturday ® 9am to 3pm

front-end filter and the ergonomics of the Mark V along with an auto

antenna funer and internal switching-regulator power supply. 16"w x

LA B Rl | $1739.99

FT-897D All-in-one portable base. The dll-mode,

multi-band 897D features high output 100W (HF/6M), 50W (2M), 1-800-558-0411

20W (70em), rugged construction, 200 memories, TCXO and option- www.aesham.com
al internal power supply and external antenna funer. 7.87'w x

3.15h x 10.3'd, 8.6 Ibs $889.99 Prices subject to change without nofice.




License Study Materials

Technician Class

Exam: = 35-question Technician test (Element 2)
* No Morse Code Exam

Now You're Talking! 5th edition. Amateur

Radio’s most popular FIRST license manual.

Brdar NotBETO . it b eesevas $19.95

ARRLUs Tech Q&A. 3rd edition. Review from the entire Technician
question pool. Brief explanations follow each question. Quick & Easy!
OrderNGEBBIO it St vitsa oo siamilebamasasausissiasin $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 ......ccovvvviiiiinaiinns $149 plus $12 s&h
VHS Course, Order No. 8837 .......c.ccovcininnecnen $149 plus $12 s&h

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 v =
General Class
General Class (upgrade from Technician)
Exams: = 35-question General test (Element 3)

« 5 WPM Morse code test (Element 1)
ARRBL General Class License Manual
4th edition, valid through June 30, 2004. Order No. 8004

[\[=1') 5th edition, for exams beginning July 1, 2004, Order No. 9205 ....$16.95

NEW!

MAPS

QST on
CD-ROM!

Operating and Reference

SHOP DIRECT or call for a dealer near you.

PUBLICATIONS

ONLINE WWW_.ARRL.ORG ORDER TOLL-FREE 888/277-5289 (US)

ARRLs General Q & A. Make upgrading to General class Quick &
Easy! Review from the entire question pool. Brief explanations follow
each question,

1st edition, valid through June 30, 2004, Order No. 8586 ......... $12.95

2nd edition, for exams beginning July 1, 2004. Order No. 9213 ...§12.95

ARRL General Class Video Course.
Passing your General written exam has never been easier! Com-
plete course includes 3 videotapes, coursebook, and practice exam
software (CD-ROM, requires Microsoft Windows).
Valid through June 30, 2004,

Order No. 8349 .......ccoens 5149 plus $12 s&h

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 ... $14.95
audio CDs #8314

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 .iivvvviiiiviiinnns $39.95 -

Extra Class (upgrade from General)
Exam: « 50-question Extra test (Element 4)
ARRL Extra Class License Manual—8th edition

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. Order No. 9256 Available late-May ........................ 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.

Order No. 9167

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!

a0 B o e e s s Bt s o s BTSSR s S $15
ARRL Map of the World (Azimuthal). 27 x 39 inches.

Order No. e et e atdth . s s h e Sudasdhe s $15
ARRL Map of the World (Robinson). 26 x 34.5 inches.

OraafiN o BBOA Gt i i vspminiatys TSR TR F s s $15

The ARRL Operating Manual. The most complete book about Ama-
teur Radio operating. Information on hundreds of activities and modes.
Bthiedition. OrderNe. G132 . mimiausievimniamisiavssasiiiine $25

CD-ROM Collections

Order NO. 8659 ....cccoviniininiinninenne e $24.95

ARRL's Extra Q & A.

Ordar-Noi8B8B .. s mumsmsmmssanssriasmaniamn s $17.95

The ARRL DXCC List (May 2003 ed.) Order No. 8942 ............. $4

The ARRL FCC Rule Book—13th Edition. Order No. 9000 .... $12.95
ARES Field Resources Manual. Order No. 5439 ................
The ARRL Emergency Coordinator’s Manual. Order No. FSD9 .. 85
Best of the New Ham Companion. Order No. 6001 $12
Stealth Amateur Radio. Order No. 7571

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 ..o
RF Exposure and You. Order NO. 8621 ......covvivviinnnniinnnns $22.95

QRP Power shows just how much fun it is to operate with 5 W or
|95, Order NG, BB17. v osssives $12

Your Mobile Companion. Order No. 5129 .......ccceciviiiiiiinnnn,
ARRLs Vintage Radio. QST articles about the lure of vintage Ama-

teur Radio gear: equipment, restoration, classic ads and more.
Order No. 9183 $19.95

QST View CD-ROM includes back issues of QSTin convenient, space-
saving CD-ROM format. .....ccovviviininiinniminninn $39,95 per set,
$39.95 per set!

Years 1995-99* Order No. 8497
1990-94 Order No, 5749
E’ﬁss-ss Order No. 5757
1980-84 Order No. 5765

1975-79 Order No. 5773 1930-39 Order No. 6710

1970-74 Order No. 5781 1915-29 Order No. 7008

*1995-99 set includes latest viewer (supports all sets).

1965-69 Order No. 6451
1960-64 Order No. 6443
1950-59 Order No. 6435
1940-49 Order No. 6648

QST View Collection. SAVE $80.40 when you order all 12 CD-ROM
sets! Order No. QSTV $4Z8=40 .....cooviiniiiniinninns Only $399

ARRL Periodicals CD-ROM is a compilation of all QST, QEX and
NCUisstag on eneiCD. s smsss sosss $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 to the world! Order No. 9159 ... $19.95

NEW!

QEX Collection CD-ROM. For Communications Experimenters!
Includes all issues from ARRLs 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 journal NCJ from 1973 through 1998.
Order No, 7733 .. . . ..539.95

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 1890-1999. Order No. 8780 ................ $39.95

Antennas and Transmission Lines

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 listings.
Requires Microsoft Windews or MS-DOS. Updated regularly.
Order NO. 8991 ... $49.95
Radio Amateur Callbook CD-ROM. Thousands of worldwide call
sign listings. Requires Microsoft Windows or MS-DOS. Updated
bi-annually. Order No. 9194 ... $49.95

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 ... $39.95

International Antenna Collection. Fixed and
mobile antenna designs from 136 kHz to 1.3 GHz.
Order NO. 9156 ..o 519,95
Antenna Zoning for the Radio Amateur.

Crder No. 8217 .. .. $49.95
ON4UN'’s Low- Band DXmg Antennas Eqmpment and Techmques
for DXeitement on 160, 80 and 40 Meters. Order No. 7040 ......... $28

ARRLUs Yagi Antenna Classics. Yagis, Quads, Loops and other Beam
Anternas, Ordar NG, BABT ... v srimusus mssmssians o ainsisssons siass $17.95

ANTENNA
BOOK.

Simple and Fun Antennas for Hams. Order No. 8624 ........ $22.95
ARRL's Wire Antenna Classics. Order No. 7075 .......coviinnns $14
More Wire Antenna Classics—Volume 2. More dipoles, more loops,
more collinears, and more wire beams and verticals!

OFABE N O T FOD s rriar oot s o vas s e Rosking) - Wiy smsn s s s R e $14
Vertical Antenna Classics. Order No, 5218 ...ccccvvviiiiiiiinnn, $12

ARRLs VHF/UHF Antenna Classics. Build your own portable,
mobile and fixed antenna designs. Order No. 9078 .................. $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—2004

The Standard in applied electronics and commu-
nications! Filled with projects, antennas, and
indispensable references. Always revised!

Softcover, Order No. 1964 ..................... $34.95

ARRL Handbook CD 8.0

View, search and print from the entire 2004
edition! CD-ROM for Windows and
Macintosh. Order No. 1980.............. $39.95

Digital Signal Processing Technology—Essentials of the Communi-
cations Revolution. Order No. 8195 .........ccoovvevvivviverenenn.. 544.95

Understanding Basic Electronics. Order No, 3983................. $20

Digital and Image Communications
ARRL's HF Digital Handbook. 3rd Edition. Use your computer to talk

VolIP: Internet Linking for Radio Amateurs.
Order NGIG2BA ..c.cveimisisiriviiverissivesimisi svais s5E 3 aksidsssiia s Foianras $17.95

Space and VHF/UHF/Microwave Communications

The Radio Amateur’'s Satellite Handbook.

Order No, 6583 .. .. $24.95
Tune in the Unwerse' Amateur Fladlo and the Search for Extrater-
restrial Intelligence (SETI). Interactive book on CD-ROM.

Order N0, 8543 ..o $24.95
The ARRL Satellite Anthology — 5th Edition. Includes specific sat-
ellite operating details. Order No. 7369 ........ccoooviveiiniiiiiniiiens $15
Weather Satellite Handbook. Order No. 4483 ... $20

The ARRL UHF/Microwave Experimenter’s Manual
BN B el los s e RN . ...

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: hitp//www.arrl.org/shop

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 ......cccovvviviciiieecriiin $49.95

L/C/F and Single-Layer Coil Winding Calculator. A slide rule for
the experimenter working with filters, oscillators, impedance matching
circuits or antenna coils and traps.Order No. 9123 ............ $12.95
Introduction to Radio Frequency Design. CD-ROM Included.
Order NO. 4920 ... .cicveeieciiee et scrieies s essesesne s erss e ssreesessnaenseanns $39.95

W1FB’s QRP Notebook Order No. 3657 ........cccccviiiiniiiiiniinnn, $10

ARRL's Low Power Communication. 2nd edition. Build, experiment,
operate and enjoy ham radio on a shoestring budget.

OrdorNG, G175, . rxernrenssinrsiseetin ovensnssmsmsnsnsnszsss ot pinasimssnersmea O 1 i S0

The ARRL Image Communications Handbook. See and talk with
other hams! CD-ROM included with software utilities.

Ordar No. 8616 it st avee Pd: 9D

The ARRL UHF/Microwave Projects CD. CD-ROM includes Volumes
1 and 2 of The ARRL UHF/Microwave Pro,'ects Manuals.
Order No. 8853 .. 5 i ... $24.95

International Mlcrowave Handbook Heference information and
designs for the microwave experimenter. Order No. 8739 ..... $39.95

Shipping and Handling Information

In the U8, 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 UPS or comparable ground service. International Air and other
specialty forwarding methods are available. Please call or write for information. Sales
Tax Is required for shipments to CT 8% (including S/H) VA 4.5% (excluding S/H), CA
(add applicable tax, excluding S/H), Canadian Provinces NS, NE and NF add 15%
HST, all other Pravinces add 7% GST (excluding shippingfhandling).

Amount of Order Add Amount of Order  Add

$10.00 or less $6.00 40.01 - 50.00 10.00
10.01 - 20.00 7.00 50.01 - 75.00 11.00
20.01 - 30.00 8.00 Over $75.00 12.00
30.01 - 40.00 9.00 CD-ROM only 6.00

Wa accept the following major credit cards: American Express, MasterCard, Visa
and Discover, Prices and product availability are subject to change without notice.
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Chel

See us at Hamvention in Dayton! We're in hooths 1-1, next to the IlI'IIB hooth!

Stainless Radial Plate .
with Coax Attachment Feature * f
DXE-RADP-1P Radial Plate......$49.95 4 >y
DXE-RADP-1THWK 20-holt packagas .§4. 95 gy 0
DXE-SAD-175A  Saddle Clamp.............$5.54 ¥

Coax Connector with stainless fasteners . $4.90
Accommodates 60-120 Radials (20 bolf sets included)

Your source for complete antennas Verticals on Sale! HUSTILER
and professional grade antenna parts! Best Antenna Value Anywhere!
™ Easiest Assembly and Tuning of any Multi-band Vertical
Hot Rod
. Z —— 4BTV (10, 15, 20, 40m)—$108.75
Adjustable Antenna ™ SBTV (10,15, 20, 40 & 75-80m)—$138.75
i 7 6BTV (10,15, 20, 30, 40 & 75-80m)—$168.75
Capacity Hats ( )
For Mobile and Base Antennas! v See site for details! e
DXE-HR-1P For Hustler s — B
Antennas................$37.50 DX Engineering Baluns L B ]
DXE-HR-2P  For Screwdriver Starting at just $39.95/ L |
Antennas..................$47.95 « Power handling of 5, 10, and 10KW+
DXE-RODZ-48P 48 inch Rods .........$12.05 «High efficiency, low loss. current balun
designs by W8J|
DXE-RODZ-72P 72 inch Rods ..........$22.50 «Now 6:1 and 12:1 ratios In addition to
DXE-MM-1 Mobile Matcher........$34.95 1:1,2:1, 41, and 9:1 !
+Baluns for use with Antenna Tuners

Order Todzy/ DXENgineering.com

3. 800 1711.0103

il and the parts that you need! Tech/International. 330.572.3200 SUURCE CODE: 050408

FREE Hat!

With a $100
Purchase.

k our secure web site for Sales, Specials, E-n

ANTENNA MODEL"™
5 3D Patterns - Yagi Optimization
¥ Match Wizard - Clamp Wizard
Coil Wizard - Graphs
No Segment Limit
Only $85US

Teri Software
www.antennamodel.com
sales@antennamodel.com

CALL (800) 727-WIRE (9473)

That’s All You Need to Know About
Wire, Cable and Accessories!
20 Years of Quality & Service!
Web Site: http://www.thewireman.com
Email: nBug @thewireman.com
TECHNICAL HELP: (864) 895-4195

THE WIREMAN™ INC.

Uses Farnsworth Standard

hone 800782485

ST Advertisers

Thank you for
your patronage!

e TH-F6A

Leather or Neoprene pouches
HI-4X

New for the Kenwood  HI-N5X
TH-FEA. Beautiful

glove leather with a

spring steel belt clip

of sporty neoprene

in red of black. Well

padded and water

proof material.

STARTING AT §14.49 800-206-0115 www.powerportstore.com

.

“The Northwest’s Largest Ham Convention”

SEAS9DPAC

NORTHWESTERN DIVISION HAM CONVENTION
June 18, 19 & 20, 2004

Seaside Convention Center, Seaside Oregon

B

@pecial Seminar on Friday, June 18, 2004]

Commercial Exhibits

NO

30 Bgnquet

+ Seminars SALES TAX
YLRL Luncheon

QCWA Luncheon IN OREGON

Over 100 Flea Market
Tables
Special Interest Group
Meetings
V. E. Testing

And Much More - Right on the Beautiful Pacific Northwest Ocean Beach

GENERAL AND FLEA MARKET INFORMATION EXHIBITOR INFORMATION
CONTACT: Will Sheffield, N7THL CONTACT: Al Berg, W7SIC
Phone: (503) 642-7314 « n7thl@juno.com

Look for updates on our Web Site: www.seapac.org

Phone: (503) 816-7098 » wT7sic@pocketmail.com

S

124

May 2004 Q5=



Thousands of electronic
parts available online

www.allelectronics.com

LIQUID LEVEL ALARM IC

ST Microelectronics # L4620.

An integrated circuit designed for
the liquid level control in automotive appli-
cations. The liquid level is determined by
the attenuation between transmitted and
received signals across a sensor tip in the
liquid. If the attenuation exceeds an inter-
nal threshold - sensor tip outside the liquid
or liquid temperature higher than a deter-
mined value — a square-wave alarm out-
put indicates an insufficient liquid condi-
tion. Internal circuits prevent spurious indi-
cations, and a latch keeps the alarm acti-
vated until the supply voltage is switched
off. 8-pin dip package. Spec. sheet avail-

able on our web site. $1
each

CAT# L4620

[ 50 for $1.00 each |

12 vDC 0.9 AMP SWITCHING
POWER SUPPLY g
Phihong
# PSA-10L-120 iy
Input:
100-240 Vac g

Output: 12 Vdc 0.9 Amps Low profile,
open-frame switching supply. 4.15" x
1.95”" x 0.78" high. Regulated. Overvolt-
age protection. QOvercurrent protection.
UL, CE. CAT # PS-129

$ E 10 for $3.50 each

each 90 for $2.50 each

SPECIAL QUANTITY PRICING

GREEN T-1 3/4 LED ——_—— &2

Liteon# LTL-307G. Our lowest price ever on
standard green 5mm diameter (T-1 3/4) LEDs.
Green diffused, standard brightness LEDs.

Clean, full-leaded devices. $ 1 50

CAT # LED-2 10 for
1,000 for 5¢ each ($50.00)

100 for 12¢ each
5,000 for 4 1/2¢ each ($225.00)

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 others including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORNIA must include local state sales tax. Quantities
Limited. NO COD. Prices subject

CALLa wR'TE to change without notice.
FVNCSIEUN ALL ELECTRONICS
for our FREE IEPTTY LIV ITel
96 Page P.O. Box 567
(o] \V:\RO[CH Van Nuys, CA 91408
Outside the U.S.A.

RO FAX (818)781-2653
allcorp@allcorp.com

e-mail

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 qgtys 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.

ALPHA. DELTA OMAUNICATIONS. INC. (AR)

P.O. Box 620, Manchester, KY 40962  (888) 302-8777

(606) 598-2029 * fax (606) 598-4413
www.alphadeltacom.com

ALL WEATHER/ALL BAND |
Motor Tuned Antennas by ,

Larry’s Antennas LLC

WWW.KJ7U.COM

KJ7TU@KJ7U.COM - 360-896-5810
Full Size (6 to 160 Meter): $279 (w/o whip)
Shorty (6 to 80 Meter): $279 (w/o whip)

Easy to tune in seconds manually,
or automatically with optional
AMAC controller

= S rymr
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Batteries / Chargers

BUY DIRECT FROM THE U.S. MANUFACTURER
Visit Our Booth #560 & 561 in Dayton for SHOW SPECIALS

NEW COMBOS NEW Universal Clips RTIAREER LT

L.

combos include a
High Capacity Li-ion Battery
and a Drop-In Rapid Charger,
for just $95!

ICOM:
KENWOOD:

NYS residents add 8.75%
sales tax. Add $6.75 for
shipping.

MADE IN U.S.A.

IC-T90A, 1300 mAh
TH FGA 1800 mAh

and Adapters

Attach appropriate adapter to your radio.

Connect your Universal Clip to your belt and place

your radio onto the Universal Clip. Radio will not

come loose from Universal Clip unless it is rotated
180° and removed.

Adapter

Available for Most Handhelds!

ax=ee \WaW MANUFACTURING CO.

800 South Broadway, Hicksville, NY 11801-5017

IN U.S. & IN CANADA CALL TOLL FREE 800-221-0732
E-Mail: email@ww-manufacturing.com

LARGEST
selection of
Quality
High
Capacity
NiMH &
Li-ion
Batteries

Only
$10!
Clip

Made in
U.S.A,
Send for free

catalog &
price list

IN N.Y.S. 516-942-0011 » FAX: 516-942-1944

Web Site: www.ww-manufacturing.com

Prices & specifications subject to change without notice.

Learn with the Best — Gordon West & WHYI!

Tech, General, Extra, Commercial study manuals, audio courses, software & more

ceacg;llgt Technician Class
i Get into ham radio the right
way — studying with Gordo!
N [is new Technician Class
- book reorganizes the Q&A
q into logical topic groups for
_w easier learning. His audio
==w—== theory course brings ham
radio to life and is a great study companion
to his book. W5YI software includes
Gordo’s answer explanations from the
book, making learning easy and fun!
Technician Class book GWTM $15.95
Technician audio theory course

on 6 audio CDs
Tech book + software package

GWTW $34.95
NCS $39.95

Tech + General Value Package
Technician & General Class books + W5Y1
software package. Includes 2 Gordon West
study manuals, W5YI Morse code software
& free Part 97 book. TPG $59.95

W5YI Ham Operator Software
Includes all written and code exams, plus
WS5Y1 CW software on a CD-ROM, with
free Part 97 booklet.

HOS (no books)

HOSB (with 3 study manuals)

$39.95
$79.95

(TICll General Class
class == i
acanais pgrade to the HI bands by
earning vour General Class
ticket. Gordo’s NEW book
W includes all the Q&A along
_© with his fun explanations
) that make learning easy. His
== audio course is a great way
to learn if you spend a lot of time in your
car or truck. The WSYI interactive study
software gets you ready for the exam — and
to get on the HF bands!
General Class book GWGM $17.95
General Class audio theory course

on 4 audio CDs GWGW $24.95
Book + software package GUS $39.95

Learn Morse code
for your upgrade to General!
CW Teacher on 2 audio CDs ~ GWCT §14.95
Code software 0-48 wpm WMC $14.95

6-tape, audio courses recorded by Gordo.
Morse code 0-5 wpm GWOS $29.95
Morse code 5-16 wpm GW13 $29.95

Get your commercial license!

GROL-Plus book — FCC Elements 1, 3 & 8
for MROP, GROL, and radar endorsement.
GROL $39.95
GRSP $69.95

GROL-Plus book + software

Extra Class
Let Gordo help you get your
top ham ticket, Amateur Extra
Class! His book includes
memorable answer explan-
ations to help you learn the
material and understand the
correct answer. His audio
theory course reinforces learning. The
WS5YI software helps you prepare for that
tough Element 4 exam.
Extra Class book GWEM §19.95
Extra Class audio theory course includes
6 cassette tapes GWEW §29.95
Extra book + software pkg. ECS $39.95

Basic books teach you Electronics!

Basic Electronics BELC $17.95
Basic Digital Electronics BDIG $17.95
Basic Communications Elect.  BCOM $17.95

Getting Started in Electronics
by Forrest M. Mims

A great introduction for any-
one who wants to learn elec-
tronics fundamentals. Includes
100 projects you can build,
and great experiments that
demonstrate how electricity
| works! GSTD $17.95

| Getling
Started in
Bt

Order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
The W5YI| Group  P.O. Box 565101 = Dallas, TX 75356
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ON4UN'’s

Low-Band
ODXing

Antennas, Equipment
and Techniques for
DXcitement on 160, 80
and 40 Meters

ARRL Order No. 7040
Order Your Copy—$28*
*shipping: $8 US(ground)/$13.00 International

ON4UN's ™

Uilzitiuans on 180, 80
and 40 Meters

John Devoldars, ONAUN

BIG (now nearly 600 pages!), this
long-awaited third edition covers
all the practical information you
need to operate a highly successful
station on the low bands!

Admired contester and DXer John
Devoldere, ON4UN, has spent more
than 1000 hours preparing this thor-
oughly revised and updated book.
Follow John

and his odyssey on the contesting and
DX scene! Inside, you'll find:

® operating guidelines for contesters,
DX chasers and DXpeditioners,

* 350 new figures, photos and tables,
® many new receiving antenna designs,

¢ details on the best-performing arrays
and reduced-size Yagis—and just
about any other type of low-band
antenna,

and much, much more!
The national association for
ARRL Zuatevr Rabio

SHOP DIRECT or call for a dealer near you.

ONLINE WWW,ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST /2004

NEW! KX1 Ultra-Compact HF Rig

¢ \Weighs 9 oz.

¢ 2 or 3 bands

eUptod W

¢ DDS VFO
* Internal ATU

¢ |nternal
baltery

KXPD1 Keyer Paddle

Our KX1 CW transceiver kil is the featherweight champ! With controls on top, it's ideal for
trail-side, beach chair, sleeping bag, or picnic table operation. And at 1.3"H x 5.3"W x 3"D,

it's truly pocket size. Its superhet receiver covers ham and nearby SWL bands; the adjustable
crystal filter handles CW, SSB, and AM. Also features memary keyer, RIT, 3-digit display,
audible CW frequency readout, and an LED logbook lamp. Internal battery pravides 20 to 30
hours of casual operation. Add our KXPD1 paddle and KXAT1 automatic ant. tuner options
to create an integrated station. KX 1 covers 20 & 40 m ($279). KXB30 adds 30 m ($29).

Visit our web site to see our K2 SSB/CW transceiver w/DSP,
XV Series high-performance transverters, and other products.

& ELECRAFT

www.elecraft.com

P.O. Box 69
Aptos, CA 95001-0069

Phone: (831) 662-8345
sales@elecraft.com

POWER

POWER CONNECTOR SUPERSTORE "\‘

Standardize Your Power Connectors
Anderson Powerpoles’, Adapters & Accessories

Share emergency power * Reusable + Easy to use

10% off Powerpole Sets
Goupon code: 0ST984 » Expires 6/01/2004

Build your own or buy assembled

ériSign‘

Easy secure
online ordering

Authorized RiGblaster & RIGrunner Dealer

DOV EL WERXZCOITT
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When it
comes to
the Radio

SPECTRUM
DEFENSE

Special
Advertising
Section

May 2004

&  Spectrum...

...the defense can never rest!

Your support of the ARRL Spectrum Detense
Fund helps the ARRL battle BPL, prepare for
the next World Radiocommunication

Conference, an

If you have supported the
Spectrum Defense Iund recently, Thank you,

But there is more to be done.
Please be as generous as you can.

O
Y
<
F
>
S
—

Send your contribution to:

ARRL Spectrum Defense Fund
225 Main Street
Newington C'T 06111-1494
or
Donate on our secure website at
www.arrl.org/defense

<
-
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X
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NATIONAL RF INC.
Can your software
) do this? NE>

The premiere ham radio software since

1989! Now with one-step Logbook of
the World upload/download, video
manual, and much, much more! $129.
Download the demo at hosenose.com.

Personal Database Applications
770-307-1511 = 96 M-Th, 9-noon Fri

www.hosenose.com
orders * demos * product info

128 May 2004 Q5

Also available: TRX Manager advanced rig con-
trol, radic and keyer interfaces, batteries & cables.

[ ;-
d\ o

VECTOR-FINDER | ATTENUATOR

Handheld VHF direction Switchable,

finder. Uses any FM xcvr. T-Pad Attenuator,
Audible & LED display 100 dB max - 10 dB min
VF-142Q, 130-300 MHz BNC conneclors
$239.95 AT-100, $89.95
VF-142QM, 130-500 MHz

$280.95 S/H Extra, CA add tax

7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111
858.565.1319 FAX 858.571.5909
www.NationalRF.com




Special Advertising Section - QST May 2004

Pull out and bring to Dayton!

Dayton 2004

May 14-16

Advertisers:

s AOR U.S.A., Inc. - Booth #451-454

= ARRL - Booth #208-210, 220-222, 260-262
= Bencher, Inc. - Booth #11

= Diamond Antenna - Booth #365

= High Sierra Antennas - Booth #302

= ICOM - Booth #33-37, 562, 589

u Idiom Press - Booth #12

m LDG Electronics - Booth #114 (W4RT Electronics)
s Radio Amateur Callbook - Booth #44

= Timewave Technology, Inc. - Booth #111
= Zapchecker/Alan Broadband - Booth #112

ARRLWeb: www.arrl.org



Whekelin'the
world W|Il you
find a But efrnut

)

s
-

Cheéki;(_')u; web'site
wwwi.benchek.com
for the full line of finely
craftediButternut and
Bencher products.

Bencher; Inc:
831/N-Central Aven _
WoodiDaleHIL 60191

#(Callior wrriteiforiFree coloribrochure:

630.238-1183
Fax:630.238-1186,

Serious Products

for Serious Hams

SCAF-1
Audio
Filter

Make your receiver listener friendly! Variable
cut-off audio low-pass filter, 96 db rolloff per
octave! Cut-off range frequency 450 Hertz to
3.5 kHz. Absolutely real time, NO delay—
perfect for QRQ CW and no monitor prob-
lems. Use for CW, Digital modes, and SSB,
with headphones or speakers. Super-simple
operation, yet wonderfully effective. Sample
audio files on our web site. Available as a kit
or preassembled.

Keyers:
Logikey
K3,
Super
CMOS-3,
CMOS-4

Our keyers simply are the best keyers available
— Period. More user friendly by far, more fea-
tures. Extremely powerful memory functions,
yet easy to learn. Extended paddle input timing
reduces errors and increases your speed. Can
emulate many earlier designs for timing feel,
but with full feature set. Use with both positive
and negative keyed rigs. Built-in monitor
included. Full beacon capability.

For full details see our web site.
Forget that built-in keyer in your
transceiver. You deserve far better.
We have one waiting for you.

Antenna Rotor Enhancements:

TailTwister & Ham-M
Do you own one of these fine rotors? Bring it
into the 21st Century! Rotor-EZ adds a unique
“Auto-Point” capability plus brake delay, end-
point protection, optional complete computer-
control capability for logging and contesting
programs, and more!

See our web site for full details of
this “must have” enhancement.

b,

Yaesu DXA and

SDX series rotors
add affordable plug-in computer-control capabil-
ity for far less. See our web site for full details!

www.idiompress.com

707-431-1286

Geyserville, CA 95441

Antenna
Tuners for

Your
Applications

AT-100Pro Memory
Autotuner
= 0.1 to 125 watts (50 watts on 6M)
= 160 to 6 meters
s | ED Bargraphs for Power/SWR/Status
» Two antenna jacks; >4000 memaries

Z-100 Low Cost
Autotuner
= 0.1 to 125 watts
= 160 to 6 meters
= Latching relays
= |LED status and SWR
indicators

= 200 fast memories $149

AT-1000 Hi Power
Autotuner
= Up to 1000 watts SSB,
750 watts CW,
500 watts Digital
= 160 to 6 meters
= Analog Power/SWR
meter

See LDG Products at

Dayton Booth #114
(W4RT Electronics)

Visit Our Website:
www.ldgelectronics.com
or contact your favorite
dealer for the best price

LDG Electronics, Inc.

1445 Parran Road,
LDG St. Leonard, MD 20685

Toll Free Sales; 877-890-3003

Support: 410-586-2177
ELECTRONICS Fax. 410-586.8475



Visit the
ARRL exhibit
at booths
208-210,
220-222 and
260-262 to
get your
FREE

Dayton 2004
button!

\ Seeitat
“-\“ HamH“htm Dayton!
Booth

Ham Station Gontroller '

*Needs only 1 USB computer connection
*Soundcardinterface is inside the HamHub™!
» Optoisolated TTL & RS-232 Rig Control
»Transformer isolation for Mic & TNC audio
* 3 Opto Isolated RS-232 serial ports
+ Software control
* DSP option
* Audio level indicators

Buy Upgrades at Dayton!

+ PK-232 DSP & Sound Card Interface

* PK-900 DSP & Sound Card Interface

* PK-232 & PK-900 Low Power Kits
* PK-232MBX EPROM upgrades

Check out Timewave’s
renowned DSP-599zx, legendary PK-232/PSK &
noise-killing ANC-4!

| TAIEE R E A

501 Lawson Ave St Paul MN 55117 USA
sales@timewave.com * www.imewave.com
651-489-5080 + FAX 651-489-5066

Your Transceiver’s Best Friend!
Sidekick™ W

Smallest motorized
HF antenna ever!
75 to 6 meters
Base is just 15 inches tall
Manually tunes in just seconds

$375
i-TENNA™

Powered by your Icom
To tune, press the switch on the
i-Box ™ controller

Comet Mount $425 ngh Slerru Clamp
High Sierra Magnet High Sierra Tripod
Dayton Booth 302

www.cq73.com High Sierra AnfennAs 530-273-3415

Best Selling Motorized HF Antenna
HS-1800/Pro '

For having fun on HF

There is nothing better!
80 to 6 meters,
Base is 36 inches tall
Tunes in just seconds
Can be used at home, mobile
Anywhere you want to have fun
Famous Black Hawk Motor™
Manual or i-Box™ controllers
Rated at 1000 watts
We make whips, mounts, quick
disconnects & other fun stuff

Package Deals Start

On a fence At Just $420 A backyard table
On a truck Even your tractor
Dayton Booth 302

www.cq73.com High Sierra AntennAs 530-273-3415

SWEEP A ROOM FROM THE DOOR

PROFESSIONAL EAVESDROPPING DETECTOR

2.4 GHz BUGS detected at 100 + feet o S
S
Etr T P
, \ :

o DETERMINES DIRECTION

« SUPER FAR-FIELD DETECTION

o HOMES-IN & PINPOINTS LOCATION
® 10 MHz - 4.5 GHz BANDWIDTH, - 70 dBm at 2.4 GHz

ALAN BROADBAND CO.
(650) 369-9627 (888 369-9627 FAX: (650) 369-3788
WWW.ZAPCHECKER.COM




DIAMOND’S STATE-OF-THE-ART

VHF/UHF And HF/VHF Mobile Antennas-

Maximum Performance Without Compromise

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

See us at Dayton Booth #36a

HV7A Mobile Antenna System
For New HF/VHF transceivers
(Such as: IC706 series, FTI00 & NEW FTES00R)

The NEW HVTA has 5 band capability
| 70cm, 2m, 6m, and 2 HF bands through
|, use of loading coils. Foldover feature
I‘ allows for easy access into low over-

l | t  head buildings. |deal for users of IC706
series, FT100 and New FTB900R radios
1 1 Bands Supplied: 10m/6m/2m/70cm
i i Opt. Loading Coils:  40m/20m/17m/15m
| Powe, PEP: HF 120w/VHF 200w
4  Mount Connection:  UHF
=2 Length: 54
| SWR: 1.5:1 nominal
] s / Optional Loading Coils
i ‘ z 4 [Z e} 40m
‘ - i — HvC14 20m
/” ) Hve1g 17m
i MX62M Duplexer HvC21 I§|x|
1 {&]
r{g._ Recommended Antenna

Mounts: K400C or K600M

| L] | ﬂ

SG7500A  SG7900A NR770HA NRTTOHNMO  CR6278
SG2000HD se7caommo sroooanmo ooMoTT NRTZBNMO  NRTSBNMO  yorsonn  NR770HRNMO CRé27BNMO
HT. | ELEMENT HT, | ELEMENT
MODEL | BAND (MHz) | WATTS | CONN. | IN. |  PHASING MODEL  |BAND (MHz)| WATTS | CONN. | IN. |  PHASING
MR77 mm | 70 | M6 | 0 | 1/ CR8900A6 11 | 1om/bm/2m | 60 uhr | so | 1/am 1/
T0cm 1/23, 2-5/8%
MR7ZSMA | 2m/70em 0 | me [ 2 | v m
$G2000HD" I 250 | uwe | 626 | 1/meym
NR72BNMO*6 | 2m/70cm | 100 | wmo | 13 | a1/
R CR320A* | 2m/1-1/4m | 2007100 | ubE | 374 [ /4 1/
NR73BNMO | 2m/70cm | 100 | wmo | 335 | /2 15/ il o 28,
NRT7OHAT | 2m/70m | 200 | UHF | 402 | 1/Zn 25/8) @86 | Gmin | 120 |UHEAWO| 60 | 1/0h, 1/2c1/a
NR770HNMOS | 2m/70em | 200 | NMo | 382 | /2 2:5/8) CR627BNMO*S  70an 25/83
NR7ZORA | 2m/70m | 200 | UHF | 386 | 1/2A 25/8% HF6FX*6 bm B0 | UHE | 40 1743,
NR7900A* | 2m/70cm |300/250| UWE | 57 |1/4+1/2h 3.5/8% HF50CX* fim 00 | UHE |75 38
SG7000A* | am/70cm | 100 | UHF | 185 | 1/4% 6/80 NR22L* Im 100 | UHE 968 25/82
675008 | am/0m | 150 | UWF | 408 | /2, 25/8% NR2000NA 2";/;?“ 100 L L 25'\5}85/{ B
SG7S00NMO | 2m/70m | 150 | wNmo | 410 | /2 25/8n e " wlaibe i
$67900A a/Toem | 150 | UM | 622 | 78 35/80 T o ol [ o
* 4 0 /e
SG7T900ANMO* | 2m/70cm | 150 | NMO | 62 | 7/8% 35/ G200 it o w1
SRl e | Uy O s Lo SGMOTT*69 [ 6m/2m/T0m | 60 | UHF | 41 [174%, 1/23,25/8%
NR124 em 100 N o 4:5/8
FOLD-OVER
Pataritad Ona:Totich Fald-Ovar Esafiirs. * Not recommended for Magnet Mount 5 NR770HBNMO same spacs but n black finish. 11 FM only
Not availabl M285 M&85 MG200 MR77 & Grounding required _ 9 52-54MHz only
! L\;?;;':’\I: l:RO;ZBNMé &NRI:'3BNMO'} : 7 NR770HB same specs but in black finish. 10 Tunable from 140-174MHz

www.rfparts.com/diamond

Diamond Antenna Division of RF Parts Co. Tel (760) 744-0900 « FAX: [760) 744-1943 « diamondantenna@rfparts.cam



DIAMOND ANTENNAS

L el The Standard By Which All Others Are Judged.

Acclaimed as the technological leader in single & multiband antennas

* Wide-band Performance  Factory Adjusted-No Tuning Required » Highest Gain
« UPS Shippahle  High Wind Rating * Fiberglass Radome ¢ DG Grounded * Stainless Hardware

See us at Dayton Booth # 365

XSOOHA [UHF-Conn.)
I XSOOHNA (Tupe-N Conn.)
Ruggedized Base/Repeater Antenna
COAX CONNECTION  HEAVY DUTY BASE/ STRONG JOINT
| XSONA AT BASE END RADIAL ASSEMBLY COUPLINGS
The X50NA is an excellent choice where ruggedness is required in
a medium—gain, dual-band, base/repeater application, DIAMO“D MIJIIO-Band Base/ﬂepeater Antennas
Features
HT. RATED WIND
e Wide frequency bandwidth
= Heavy duty fiherglass radome MODEL BAND (MHz) WATTS CONN. fl. MPH (No. ke)
¢ Slainless steel mounting hardware and radials CP22E 1 144 200 UHF 90 70
* Type-N Cable connection :
¢ Compact size for easy mounting/installation DPGHb2 1 50 200 UHF 21.0 78
Specifications:
oo it 1o F224 144 200 [ UWF [ 105 1
70 440-450MHz
Pawer; 200 watts F23A 144 200 UHF 15.0 90
I Wind Rating: 135 MPH (no fce)
Helgh: 5.6 foet F718A 2 440 250 N 15.0 90
i 6200 2.46Hz ~ N 48 135
1 Diamond Antenna’s best base station repeater antenna. Designed
for strength and performance, the X500HNA is pretuned to achieve
maximum gain in both the 2m and 70cm amateur bands. DIAMDND nuaI'Band Basemepeater Antennas
FEEE."I:}:VV duty fiberglass radome H. MTED WIND
« Overlapping outer shells for added strength MODEL BAND (HH!] WATTS | CONN. | FT. MPH mﬂ' lu]
* Stainless steel mounting hardware and radials X50A 144/440 200 UHF 56 135
¢ Strong, waterproadl joint couplings
* Type-N Cable connection X50NA 144/440 200 N 56 135
¢ Wide band performance
it X200A 144/440 200 | UHF | 83 12
:@3&_2;50':2&?”"{ 70ciT 440-450MHz X510NA 3 144/440 200 N 17.2 90
Wind Rating: 90 MPH {no ice
7"\ |y e s XS10MA |  144/440 00 | UHF [ 172 90
X500HNA 144/440 200 N 17.8 90+
ASONS,  ASOINNA XTO00HNA | 144/440 200 N| 20 90
uz00 440/1240 100 N 54 135
e P DIAMOND Tri-Band Base/Repeater Antennas
. ¥ : : HT. | RATED WIND
- o iz, o B
~ MODEL BAND (MHz) | WATTS | CONN. | FT. MPH (No. ke)
V2000A 3 52/144/440 150 UHF 83 110
ASO2HB X32004 4 146/222/440 100/200 UHF 105 112
A504HB
X6000A 144/440/1240 | 100/60 N 105 112
NOTES: . Most requirement: 1.4"2.4"
| Heavy duty olominum construdion. BIAMGNB Yagl Anten"as
v 3 2 F718A: 440-450MHz, F718L: 420- BOOM | ELEMENT
i 430MHz. MODEL | BAND (MHz) | WATTS (PEP) | CONN. | LNTH. | PHASING
= | 3 XST0MJ: 144-147/430-440MHz. :

i I 4 Im: 146-148; 100 watts AS02HB 5 400 UHF | 26' | Zekmen
g ® 52:54NHz. oy AS04HB 50 400 UKE | 107 | 4eckemen
| . BAND: 144=144-148MHz,, 222=221- A14455 14 100 UHF 35 5 elemen
- i . 225MHz, 420=420-430MHz.,430=430-

440MHz, 440=440 450MHz., 1240=1240- MsES10 4 10 UHF 43 | 10gemed
Al4IE5 1300MHz. A430515 132 100 UHF 89" 15 element

www.rfparts.com/diamond
Diamond Antenna Division of RF Parts Co. Tel: (7601 744-0900 « FAX: [760] 744-1943 « diamondantenna@rfparts.com



RADIO AMATEUR CALLBOOK
2004 Summer Edition

: A Beacon Scheduler
< Map display

* Since 1920, the most complete and most accurate Amateur Radio
callsign 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 active beacon of the NCDXF/IARU HF
beacon system on the index or on the world map

* Displays the location of your qso partner on one of the 250 detailed
Amateur Radio prefix maps

* 60.000 QSL manager entries
« Summer Edition available May 15", Dayton Hamvention

* Available also from your local radio store, ARRL bookstore or on our
website www.callbook.com

Summer 2004:
US $49,95 / Euro 49,95

Subscription Summer 2004 / Winter 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




AOR ARD9800 Fast Modem - Digital Voice and Image Interface

— \V / ® Digital voice communications using
on Ver t You r existing analog 2way radios.
' ' The ARD9800 uses the same audio frequencies
: e (300 Hz ~ 2500 Hz) as microphone audio to
A na o g Tr ansce, W er to modulate the voice signal. This allows you to
' ‘ Rl use an analog radio as a digital voice radio.

- ' ' | @ Works on Single Side Band (SSB) mode.
The Automatic frequency clarifier function adjusts
frequency drift automatically in the S5B mode.
(Approximately up to +/- 125 Hz). Utilizes the
OFDM (Multi Carrier Modulation) circuit that is
effective against Multi-path or Selective Fading,
a powerful tool against adverse band conditions.

® Automatic digital receive

Automatic voice signal detector recognizes the

received signal as analog or digital, automatically
switching to the appropriate mode.

(@] i e Ea S Ste ’ ® Digital Slow Scan TV*
Built-in video capture function (NTSC).

Compresses the signal into AOR's original
No transcemer modifications are necessary. adaptie PEG. send and receive images (similar
to analog slow scan TV, but better) in the digital
mode. Built-in video output connector (NTSC)

See Our Product Review in allows viewing the picture on an external
February 2004 QST / monitor.

‘ @ Built-in high grade Vocoder (AMBE)
Utilizing high-grade digital voice compression
delivers quality digital voice communications.

- { =

pio MODEM

R o RA’_‘ e (67 |
a © = \

# Built-in FEC error correction

See us at e A powerful error correction circuit delivers stable
and reliable communications also allowing
Dayton Booth 451-454 “round table" conversations.

Use any conventional voice transceiver for ¢ small and compact unit. Easy to operate.
Simply connect the ARDI800 between the

dlglfa’ voice communications and Images % microphone jack and microphone. No complicated
o ‘ im o  m . e modifications necessary.
while you maintain analog capabilities. N .
- el = e ¢ Utilizes a uniquely designed high
The ARD9800 is a breakthrough in communications technology. performance DSP engine
By simply connecting the ARD9800 to a pair of transceivers, ® Uses the established G4GUO open protocol

clear, reliable digital communications are a reality. Digital Amateur Radio could

be the biggest development

AOR US.A,, Inc.

20655 S. Western Ave., Suite 112, T , CA 90501, USA 1 !
AOR i s smome on the ham bands since SSB!

info@aorusa.com httpu//www.aorusa.com Be sure to see the FAQ at

*image featire requires optional memary modile.

Specifications subject to change without notice or obligation. www.aorusa.com !

Authority On Radio




EEE:E:E PICTURE YOURSELF IN
THE WINNER’'S CIRCLE!?

IC-7800 EUEEE

THE ULTIMATE HF! |

Check under the hood at the main lcom booth!

P ICOM

©32004 kom America Inc. The lcom logo is o registered trademark of lcom Inc. 6680

Ty




ULTRA LOW NOISE PREAMPLIFIERS FROM SSB ELECTRONIC
Model MHz NF GAIN PTTAVOX $
SP-6 50 <.8 20 Adj. 750'200W 250.00

SP-2000 144 <.B 20 Adj. 750200W 250.00
SP-220 222 «.9 20 Ad). 650:200W 250.00
SP-7000 70cm<.9 20 Ad]. S00100W 250.00
SP-33 903 <.9 20 10010W  360.00
SP-23 1295 <.9 18 10010W  3560.00
LNA 144 <.4 18 NA 220.00
LNA 432 «.5 18 NA 220,00
SLN 1265 «.4 30 NA 290,00
SLN 2304 <.4 30 NA 290.00

The $P-2000 and SP-7000 are NEW Ulira Low Noise mast mounted

GaAsFET Preamplifiers with Helical Filters for the ultimate in weak
signal performance. SSB Electronic's SP Series preamplifers|
feature: Low Noise figures, high dynamic range, dual stage design,
adjustable gain, Helical or Bandpass filters, voltage feed via the coax
or a separate line plus the highest RF-Sensed (VOX) and PTT power
ratings available of any preamplifiers on the market today.

SP-33 "NEW" 902 MHz. Helical Filter Preamp NF <= 0.9 dB  360.00
MKU13-0TX 5W 1268 MHz. TX-UPCONVERTER c
UTM-1200-DLX 15 W MAST-MOUNT 1268 TX-UPCONVERTER A
UTM-1200-1 1 W 1268 MHz. TX-UPCONVERTER L

GaAsPA20 20 Watt 2304 /2400 MHz. Amplifier L

UEK-3000S 2400MHz. Mstiount Mode "S" Conv NF 0.7dB  460.00)
LT230S 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|

$5B-2424GD _ 2.4GHz. Mode "S" Mag/Alum Parabolic 24 x 39" 130.00]

DB6NT 144 MHz. - 47 GHz. World Class Equipment
NEW! TRANSVERTERS FROM DBGNT 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 ocutput  599.00
MKU57G2 5760 MHz Transverter NF <1.0dB 200mW output  599.00|
MKU10G2 10.368 GHz Transvenear NF 1.2typ 200m\W output  620.00]
MKU24TVs 24GHz. X-verter 530.00 MKU47TV's 47GHz X-verier 899,00,
DB6NT TRANSVERTER KITS See QST Review May '01
MKU13G2KIT... 315.00 MKU23G2KIT... 350.00 MKU34G2KIT..385.00
MKUS7G2KIT... 385.00 MKU10G2KIT... 415.00

M2 Antennas & Rotors
GMSX/6M7/6M7IHY 219/320/271 | 2M12/2M5WLIZM18XXX 175/220/254
2MCP14/2MCP22  175/255 436CP30/ 436CP42UG 255300
432-0WL J 432-13WL  189/254| 6/2/222/70cm HO Loops.
HF Antennas: Call for Super Prices on the new KT-36XA
OR2800PDC ROTOR 1230.00

WinRadio WR1550E 499.00 WR1550| 499.00 WR3700E Call!

Aircom PIUS is the new . 425(0D)
coaxial cable that everyone
is talking about. Due toits
outstanding electical and mechanical
specifications and its ultra low loss characteristics
AIRCOM PLUS is extremely suited for VHF, UHF & SHF applications.
AIRCOM PLUS cutperforms any cable in its price class,

AIRCOM PLUS DB Loss per 100 feet
Freq. MHz. 10 145 432 1298 2304 3000 5000
Loss per 100ft .27 1.37 2.50 4.83 8.55 7.82 10.39
25 Mirs/82ft. $71.00 50Mtrs/1641t $134.00  100Mirs/32801t $252.00
AIRCOM Connsctors:  Type-N 9.00 PL259/ N-Femala / BNC 10.00

BEKO Ultra LINEAR Solid State POWER AMPLIFIERS
BEKO Amplifiars Built for non-stop contest aperation!
HLV-180/10  144MHz. 10in 160 W Qut Linear Amplifier 569.00
HLV-160/25  144MHz. 25 in 180 W Qut Linear Amplifier 569.00
HLV-120/10  432MHz. 10in 130 W QOut Linear Amplifier 649.00
HLV-600 144MHz. 10 in 600 W Qut wipower supply  2,150.00

WIMO / SHF DESIGN High Precision YAGIS

S5B Elsctronic USA is pleased offer the WIMO / SHF Dasign Lina of
VHF / UHF / SHF Antennas. The SHF series of Yagi antennas feature:
multiple 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 el. on 5.25 foot boom 130.00
SHF2344 1240 - 1300 MHz. 44 el. on ©.85 foot boom 155.00
SHF2367 1240 - 1300 MHz. 67 &l. 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 .85 foot boom 210.00

SSB ELECTRONIC USA
www.ssbusa.com 570-868-5643

NEW Hours: MT'WTFSS 9:00AM - 10:00PM
MC/VISA  Prices subject to change without notice. 2 stamps for flyer

124 Cherrywood Dr. Mountaintop, Pa. 18707

HYBRID-QUAD ANTENNA

s T

o
MNe -JM L

HF BEAM o

MQ-1 Four-Band Antenﬁa ............. $279.95

6,10,15,20 Meters
MQ-2 Six-Band Antenna.............$369.95
6,10,12,15,17,20 Meters

Shipping charges extra. E

Transmission Line Transformers
4 edition! — by Jerry Sevick, W2FMI

[/l Communications
121 Devon St Stratford,
ON Canada NSA 278

Tel. & Fax (519) 271-5928

http://www3.sympatico.ca/tgmc/index.html

Classic techniques of Guanella and Ruthroff as well as hundreds of

real transformers constructed and measured to establish the

TRANSMISSION LINE

e ¢ ot

tel: 860-594-0355

Fourth Edition — by Noble Publishing Corporation
ARRL Order No.TLT4 — $39.00*
*shipping $9 US (ground) / $14 .00 International

The national association for

ARRL AvATEUR RADIO
Order toll-free 1-888-277-5289 (US) » www.arrl.org/shop
fax: 860-594-0303 e-mail: pubsales@arrl.org asT s/2004

I RANSIORMERS practical levels of band-width and loss performance that can be
- obtained with transmission transformer techniques. Three new

chapters in this edition cover;

+ Transmission Line Transformer Efficiency

+ Notes on Power Combiners and Mixer Transformers

* Equal-Delay Transformers

O5F-—  May 2004

137



1C-208H
2M/70CM
FM Mobile

Call for DAYTON Specials'

IC-v8

2M 5W
IC-T7H
2M/70CM

IC-TS0A
2M/6M/70CM

IC-32A
2M/70CM V/U, VIV,

Transceivers
100W w/Built-In

100W/6M
wlo (HX)

J UN’S ELECTRONICS

-

Jun's Electronics

5563 Sepulveda Blvd

Culver City, CA 90230

tel 310-390-8003 = fax 310-390-4393
800-882-1343

www.juns.com * radioinfo@juns.com
Mon-Fri 10 AM - 6 PM « Sat 10 AM - 4 PM

TS-480SAT/HX HF/6M

Tuner (SAT) or Pl —
200W/HF, = s

|<E NWOOD /WS YAESU

FT-8800R
2MW/70CM
FM Mobile

HAMCITY.COM

TH-D7AG VX-150
2M/70CM 2M/5W
w/TNC VX-2R
TH-F6A 2M/70CM
2MW/1.25M/70CM VX-5R
2mrocH 2MierrocH
;'I;I'-KZAT w/300 mW
on 222 MHz

SAVE @
ﬁ MORE HERE
www.hamcity.com
Ilamcity.l:l:lm *Prices subject to change without notice.

5 SINCE
1989

T

OPERATE THE

ENTIRE

BAND
ON
10M
12M
15M
17M
20M
M
40M
AND 100KHZ
80M

CHALLENGER VOYAGER

Standard ("7d Features |’
NOTRAPS NO TUNING

TITAN FEATURES |
Helgftt 25 fi. « Weight 21 Ibs.
MOUNTS ON A 1 14" 0D PIPE

NO RADIALS REQUIRED

EXPAND YOUR MOUNTING OPTIONS! 0

99 NORTH WILLOW ST. - FEI.ISMERE,FL.‘:‘ZNS

(772) 571-9922

Visit Us At

gapantenna.c om

ARRL Field Day .
T-shirts and pins |
are available for delivery now [
2004 Field Day is June 26-27 |

The 2004 logo “An ABC Guide
to Field Day” depicts what Field
Day is all about with an Ato Z
list. Whether you're participating
in camp-like fashion or from the
arm chair of your home station,
Field Day T-shirts and pins are
a great way to recognize your
involvement in this popular,
annual operating event. Distinctive GOTA pins are also
available to help identify GOTA (GET ON THE AIR) operators.

Clubs: collect orders from members and send a single order with
the quantity needed (only $12 shipping for T-shirt orders over $75).
Items will be shipped back to the club for distribution.

T-Shirts
Soft, pre-shrunk, heavyweight cotton (Hanes Beefy Tee).
Unisex sizes: S-M-L-XL-2XL-3XL
#9246 —$12.95 each*

“plus shipping $7 ground, $12 intemational

r2(7t74

FIELD/DAY

$2004

Pins
Field Day pin #8232 —$5 each*
GOTA pin #8911 —8$5 each*®

*postpaid US, $5 intemational shipping

Order online at www.arrl.org/FieldDay,;
phone 1-888-277-5289 (toll-free US)

or 1-860-594-0355; or send your order to
ARRL, 225 Main Street, Newington, CT 06111-1494

138 May 2004
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Schedules of
clandestine, domestic,

and international
broadcast stations

Produced by
Klingenfuss
Radio Monitoring

10,071 shortwave
broadcast stations

10,707 utility stations
(Red Cross, United
Nations and more)

Compiled by top experts
with the assistance of more
than 100 experienced
collaborators and monitors
worldwide.

Kfingenfuss Raned
L

2004 SHORTWAVE
FREQUENCY GUIDE

Worldwida broaccast and utility radic stations

Eighth Edition

Book or CD-ROM

Super Frequency List on
CD-ROM—2004

ARRL Order No. 9185—Only $29.95*
*shipping $6 US (ground)/$13.00 Iniernational
Shortwave Frequency
Guide—2004

Eighth edition.

ARRL Order No. 9172—0Only $39.95*
*shipping $9 US (ground)/$14.00 International

The national association for
A RRL AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

ONUNE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

koing 1o

Payton?

we AI‘E! Join us in Dayton or see any

of our dealers for Dayton Deals

¢ Show Discounts
* Free Gifts
* Special Pricing

At all SGC Dealers May 14-16, 2004.

The “'22 Mlspz delivers reliable

HF operation with no confusing menus, and
just two step operation. Get peak perform-

ance in a compact, back to basics design,
Eacked with all the features you need for
ase, backpack or business trips.

Ma[nn the SG-2020 ADSP? transceiver to the right companion
to customize your application

Pick Your Perfect Match

for rapid antenna
set-ups in the field or
in uncertain environ-
ments. Erected in just
minutes, in any condi-
tion, the STEALTH Kit
is an ideal travel
antenna, which also
works perfectly in
restricted antenna
locations.

phone us at
800.259.7331

SGC, Inc. 13737 SE 26th St,
Bellevue, WA 98005 USA

m one of our
popular Smartuners™
matches any antenna.
Its small size makes it
the perfect travel mate
for the SG-2020ADSP?
on the go.

s 00

your base station con-
trol center. Select and
tune up to 5 antennas
automatically; the
MAC-200 selects the
right antenna and the
right tune settings
quickly and accurately.

www.sgcworld.com

LS

Vour HF Soliudion
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VANCED ANTENNA ANALYSTs"™

O i w1l
]

The VA1 does

aNaFE el

T
L0 S

0.5to 32 MHz
$199.95 + S/H

RF1 RF Analyst

1.2 10 35 MHz
Frequency. SWR.

True Impedance, L&C.
Advanced, but low priced

Fach tses a single 9V stanclard battery.

MODEL WM1

in PCP on 55B. 4 ft. cable to head avoids “meter pulloff.”
usable on 6M. 2KW, 2

an inferior meter? Get yours tocay!

more than others!
VA1 RX Analyst

$139.95 + SHH $229.95 + SHH
Fach Analyst has a low power “Iransmmitter” to go anywhere in its range - even outside ham bands. Use any to measure
SWR curves, feedline loss, impedance, baluns, electrical length (e.g. 1/4 wave lines.) Take one right o the antenna or
measure at the transmitter end of the line. Accurately adjust Yagis, F‘Lli\’lﬁ slopers, :Il;:nle‘ phased arrays, matching net-
waorks, radials, and so much more. Adjust tuner without transmitting. The RFI measures * \umped’ L and C directly, while
the VAT's phase detector can separate out R and X (L/C) separ: yra Lv you're not “hall blind” by knowing only SWR or

unsigned X. Each 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+
T~
== $149.95 + S/H

Cur WM gives you exactly what you want = SWR ON ONE METER ANLD POWIER
ONTHE OTHER. Automatically computes SWE. SWR doesn’t change with power.
Na more squinting al crossed needles. NO ADJUSTMENTS. 11 eve
5% FS 1-30 MHz,
200, ancl 20 W scales with 5W center for QRF. 818 VDC or
115 VAC. 6-3/8 x 3-3/4 x 3"d. (See excellent review Nov. 1989 QS1.) Why use

® Freq o SWR e True Impedance

* Series & Parallel R & X ¢ Sign of X

¢ Series | & C o Phase (deg)

o Much more. Check out our Web page!
Don’t be misled by others which claim to
measure X but don't read sign of X, and can't
even tell a capacitor from a coil! The VA1
instantly shows sign, and is not limited to

50 ohm line.

RF5 VHF Analyst
351075 MHz & 138 1o
500 MHz. Similar to RF1
but no direct L/C. Finds
lowest SWR automatically,

VT ANATAAT

AUTEK
RESEARCH

P.O. Box 7556
Wesley Chapel, FL. 33544
813-994-2199

Order only direct with check, mo, MG, VISA
Add 58 S/H in 48 states, Add tax in FL
Speedy insured shipment worldwide,
Checkout out Web site or call for shipping
outside 48 states.

reads SWR

For much more info and combo
discounts, check in at:

Bonito-RadioComes CAT
for more than 100 radios RX+TX,
level converter included, DSP-Digital
Signal Processor, data de-, encoder
CW. RTTY, PSK, SSTV, SAT-Fax,

SAT-trackinvi timer, and more.

WAVECOM ® profcssmnal

real-time data decoder, >125 modes.

BuTel-ARC for icOM.AOR,

RadioShack and UNIDEN scanner.

General Importer + Support
COMPUTER INTERNATIONAL
St. Johns, MI 48879-1545

www.computer-int.com
info@computer-int.com

i’ 2

Everything But The Rig

Quicksilver Radio Products

www.qsradio.com

Kanga US - QRP Products
DK9SQ - Masts and Antennas
KK7B - R2Pro, MiniR2, T2, UVFO
W7ZOI| — 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

HAM-ADS: The easy way to buy
and sell ham radio equipment
or advertise your products.
Call 860-594-0231.

www.WEB-TRONICS.com
Powerful on-line source for your quality
electronic equipment & supplies.
Everything from resistors, capacitors, semicon-
ductor devices & inductors to computer
boards, data acquisition test equipment,
small CCD cameras & much, much more!

Circuit Specialists, Inc.

?ﬁﬁ} 800-528-1417/480-464-2485
Since 1971 FAX 480-464-5824

Superior Performance
Lowest Cost

VHEF & UHF Yagis for 6M-23cm
Stacking Systems & Power Dividers

WWW.C31usa.com
. 500-229-2377 (toll free) o0
= e

C 3 1.“ Finest Quality

PIN: 4455
Advanced Specialties Inc.

“New Jersey's Communications Store”
YAESU » ALINCO = MFJ = UNIDEN = COMET

’ ...and much, much more! '

HUGE ONLINE CATALOG!
www.advancedspecialties.net

800-926-9HAM » 201-843-2067
114 Essex Street, Lodi, NJ 07644

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

www.towerjack.com

+ TOWER * JACK, the best
5 tool you'll ever have for
i disassembling and assembling
Rohn towers.

3 Talk line 1-615-758-9233
5 Order line 1-800-242-0130

| JoUWeR ¥ JRKH

Backyard Antennas
Simple techniques for building high
performance antennas.
ARRL Crder No. RBYA—Only $32*
*shipping 39 US (ground)/$14.00 International
Order toll-free 1-888-277-5289 (US)
www.arrl.org/shop
tel: 860-594-0355 fax: 860-594-0303 email: pubsales@arrl.org

ARRL The national association for AMATEUR RADIO
QST 2/2004

it

DXpedition

Backpack holds all your gear
PLUS this removable padded
radio case with room for

power supply.

CUTTING EDGE ENT. 800 206-0115 wwwpowerportstore.com

—HI PERFOHMANCE DIPOLES —

T, gt e T
! MPD-5 !

Antarnas thal work! Cuslom assembled lo your cenler lreq. ea, band - advise

hit of cantkar and each end - hang as Invailad “V* - horizontal, vert dipols,

sloping dipola - commarcial qualily - slainless hardware - lagal powat -no liap,
high-afficiency desian Parsonal check, MO or C© 0.0 (§3)
PD-5*  80-40-20-15-10M Max-Performanca Dipole, 87" or 78" long = $125
PD-2*  80-40M Max-Pear formarce Dipole, 85 long=577, 105' long = GU{J
PD-3712 30-17-12M Max-Parformance Dipola, 31 i lohg. .
HPD-3" 160 -80-40M Hi-Performance Dipole, select 113 11 or 1251 = 59.:
SSU-6 160-8040-20-15- WUM Spaba Saver Dipols, 7111 long.... -$1f
SSD5Y  BO-40-20-15-10M long = 5125~ 6011 long
" lunes 9-Bands with Wide Ma!chln;i H.‘mge Tuner, SEH PER AN TENNA= :5700

{2) Slamp SASE lor 30 Dipolos, Slopers, & Unique Anls. calalogue
847-394-3414 W9INN ANTENNAS
BOX 393 MT. PROSPECT, IL 60056
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THE ORIGINAL WD4BUM

HAM STICK™
ANTENNAS

for HF MOBILE OPERATION

$24 .95 each

" LICENSE PLATE ¥
MOUNT

* Mounts behind license plate
* Mount is constructed of type 304

MOBILE COLINEAR

ANTENNAS

THE ULTIMATE PERFORMER

* 1000 walts DC
* 17-7 ph stainless steel lop sec

The only lightweight HF mobile
antenna recommended by noted
author Gordon West, WB6NOA

* Monobanders for 75 lo 6 melers

= Very rugged fiberglass & st
slael

* Telescopes far easy adjustment

* 3/8 x 24 TPI base {iis most mounis.

o Low profile & low wind load,

* Needs no springs or guys.,

g & matching
instructions included.

* Approximately 7 it. tall.

* 00 watts.

Stainless Steel

« Accepts PL-269

included

Cal. # Band Cal. # Band

9175 75 meters 9117 17 melars

G160 60 meters 9115 15 meters

9140 40 meters 9112 12 melers $44_95
9130 30 meters 9110 10 melers

9120 20melers 9106 B meters

Lakeview Company, Inc.

* Complete with S/S hardware
* For Antennas with 3/8" x 24 Thread

» Ground strap included
+ Complete mounting instructions

100% MADE IN USA

= RHugged liberglass base stalion
* Dase fitting is std. 3/8 x 24 TPL.

Length
9007 - 146 MHz 7°2 « 9038 - 220 MHz 4°9
9440 - 440 MHz 2°5*

524,95

g Base station

ﬂ version available $ 95

| sorzmaa, , 536,

| Tri-Magnetic Mount
NEW MODEL 375

EZ’Q Only

$42 95
*Holds all Hamstick

*3/8 x 24 thread

Direct

CAT. #TM-1

- Antennas and 1
3620-9A Whitehall Rd., Anderson, SC 29626 + 864-226-6990 [k R
FAX: 864-225-4565 » E-Mail hamstick@hamstick.com * www.hamstick.com [ttt WiPL-259.
. holding power. *[Mar rust aluminum
S0 5wl ALL 100% MADE IN USA Acd$950 per orderforSH | +13" X 13" faot print.  construction
Accessories for Visit Us at th
For users of WART FT-817 » FT-857 Sb e
Fleciomes  Fr.8e7 « Fi-100p | DaYton Hamvention
IC-756PROII www.W4RT.com _ICOM + KENWOOD Booth #114
IC-7T46PRO Super DSP Noise Killer

O
I-MATE

TRANSMIT VOICE & CW messages stored in your
'‘PROII while the SPECTRUM SCOPE remains visible!.
Ideal for chasing DX and contesting (IC-746PR0O CW only).
Save the finals in your linear amp while tuning with the
Tune button. Sends 30 wpm pulsed tone at 50% duty
cycle for amp tuning. Saves stress on finals & power
supply. Standard 8-pin mic connector and 1/8-inch jack
for Helil Pro-Set.
The BetterRF Co.

44 Crestview Lane
Edgewood NM 87015
The company that broughit
you the 706 TUNE Control

800-853-9910
505-286-3333
=ax: b05-281-2820
www.BetlerRF.com

$74.95 + $5.00 S/H ($10 Foreign)

for Almost Any Radio
GAP HEAR IT DSPs B T T
Speaher, In-Line Unit, or Module!  Collins Filters

for the
LDG .Z‘_“?‘;”'"-’ FT-817, 857, & 897
Tuners! ‘g
Great Prices
& O at
explor® & Soores
e

Antenna BOSS
anct Wonder Wand Antenna  now use your Yaesu

& Tuned Counterpoise Radio with High Sierra,
97 HQ, or Tarhes!
wes MoloFizod Antannas!

D'IiMFrdecoder board with eight relays

W Femote control eight
devices via radio audio.
Password protection
against unauthorized
entry, Unique board 1D.
Comes assembled

S with relays. 4.5"x 25"

Intuitive Circuits, LLC
Voice: (248) 524-1918 D TMF-8 $119%
http:/Awww.icircuits.com Visa « MG » Prepayment

Dayton 4
Booth

ww. 1 ENN

WORLDWI

ADYNE...

DE LEADER IN

LOG-PERIODIC COMMUNICATIONS ANTENNAS

5-Band HF from $489
616-868-9907

tennadyne@tennadyne.com

ALUMINUM WITH A PhD
Free Shipping to 48

i SignaLink

nalink” yvodesiis

6Gn  Pwr Delpy Var PTT

Aux
Sound Card - Radio Interface

“Digital” - At Its Very Best!
Only $69.9S |- Shipping

Model SL-1 still just $49.95

www.tigertronics.com

\ Tigertronics 198 West Woodside Street Unit “B” Grants Pass, Oregon 97527 /

Model SL-1+ )

The A/l 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

International
Microwave
Handbook

— Published by RSGB
and ARRL

INTERNATION A,

HAND

MiCRowaye

BOOK

Edited by Andy Barter, GBATD

Reference information and
designs for the microwave
experimenter: operating
techniques; system analysis
and propagation; microwave
antennas; transmission lines
and components; microwave
semiconductors and valves;
construction techniques;
common equipment; test
equipment; bands 1.3 GHz, 2.3
GHz, 3.4 GHz, 5.6 GHz, 10
GHz, 24 GHz, and above.

The precursor to this significant
work was the three volume
Microwave Handbook
published by the RSGB in the
late eighties and early nineties.
This new book includes
contributions from radio
amateurs, organizations,
publications and companies
from around the world.

The national association for

ARRL AMATEUR RADIO

Order toll-free 1-888-277-5289 (US)
www.arrl.org/shop

ARRL Order No. 8739 — $39.95"
*shipping $9 US (ground)/$14.00 International

tel: 860-594-0355 fax: 860-594-0303
e-mail: pubsales@arrl.org

QST 3/2004
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ARRL-sponsored Ham Radio
Equipment Insurance Plan

Protection for your:
* Amateur Station

* Mobile Equipment
* Towers

* Rotators

* Antennas

Against loss from:

*Theft «Vandalism « Accidents
* Fire -« Lightning *Tornado
* Flood - Earthquake

* And other natural disasters!

Unlike your Homeowner’s Policy,
your equipment is covered if
damaged by an earthquake or flood!

For more information about the
ARRL-sponsored “All-Risk” Ham
Radio Equipment Insurance Plan,
please contact the Plan
Administrator at:

www.seaburychicago.com
or

1-800-503-9230

You can also download an application
from the ARRL website.

Underwritten by: New Hampshire Insurance Company.

Don’t Let a
Lightning Strike
Keep You Off The Air!

ARRL offers its Members
Ham Radio Equipment Insurance.

How much time and money have you spent on
your ham radio equipment! What if a natural
disaster strikes, forcing you off the air? You'd want
to be up and running again as soon as possible
with the least amount of financial worry.

With the ARRL-sponsored “All-Risk” Ham Radio
Equipment Insurance Plan, you can enjoy peace of
mind knowing that your valuable equipment will
be covered if it's damaged or stolen. Plus, your
equipment and accessories are covered while in
your car, as well as at home.

With this program, you pay the low annual rate
of just $1.50 per $100 of replacement cost value!
You'll find this to be significantly lower than
comparable plans. If you rely solely on your
homeowner’s coverage, be prepared to pay a high
deductible.With the ARRL-sponsored plan, you
pay the low deductible of just $50 per claim.
How much longer can you afford to go without
coverage!

Marsh Affinity Group Services administers the
ARRL-sponsored Ham Radio Equipment
Insurance Plan.They have been providing insur-
ance programs for professional organizations for
over 50 years, and their strength and expertise
make them a leader in the industry.

Don't wait for lightning to strike and leave you
with damaged equipment and high replacement
costs. Get protection now so you can avoid the
financial burden of rebuilding your station. For
more information, contact Marsh Affinity Group
Services toll-free at 1-800-503-9230. Or, visit
them on the web at www.seaburychicago.com.

ARRL

*=\The national assoctation for
AMATEUR RADIO . _

\Q5g © Seabury & Smith, Inc. Mar. 2003
»

KA\ S
$ARSH
¥ Group Services
v . Seabury & Smith




Available from ARRL
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The Danny Weil
and Colvin Radio Expeditions

]

James D). Cain

Wanderlust and
ham radio linked
Lloyd and Iris Colvin
with YASME pioneer
Danny Weil...

This is the history of three
travelers spanning the birth
of YASME—the boat that
carried young sailor Danny
Weil on his first voyages
beginning in 1954—and
the lives of famed ham radio
DXpeditioners Lloyd and

Iris Colvin. The Colvins'’
worldwide adventures
continue to be recounted in
ham radio circles, epitomizing
the spirit of international
friendship through Amateur
Radio and their 30-year

association with the

YASME Foundation.

Commissioned by
The YASME Foundation
and published by ARRL.

YASME

The Danny Weil and
Colvin Radio Expeditions

by James D. Cain, K1TN

ARRL Order No. 8934 — $24.95*
*shipping: $8 US (ground)/$13 International

The national association for
ARRL AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 52004

Ji

——
Quality Transmitting Tubes for
Communications and Industry

572B 810 B811A B833A/C/D 5867A
3-500ZG 4-400AC 4CX250B
3CX1500A7 3CX3000A7
3CX10000A7 3CX15000A3
3CX15000A7 4CX1500B 4CX10000D
. too many to list

85t Qo

Please check our website for a
full list of available tube numbers: Distributed Exclusively by
www.taylortubes.com

800-737-2787 nF pn nTsTM

760-744-0700
COMPANY

RF Parts Company inspects each tube, and
Certifies that these tubes meet their manufacturer's
specifications for quality and performance.

Fax: 760-744-1943

E-mail; rip@rfparts.com

FROM MILLIWATTS TO KILOWATTS®

ARRL Publications
Ham Radio is 21st Century!

Don’t get stuck in the past. Explore TODAY’s
Amateur Radio with ARRL Publications.

Ham University

Learn Morse code, pass your 5 words-per-minute code exam, and increase your copying
speed! This software introduces the code one letter at a time. Exercises and games make
learning the code effortless (you set the speed). BONUS! Ham University contains the
questions for all three FCC written exams. Learn the code, and pass your exams!
CD-ROM requires Win95-XP. — ARRL Order No. 8735 — $39.95"

*shipping $6 US (ground)/$14.00 International

The national association for
ARRL Avateur rapio

Order toll-free
1-888-277.5289 (US)
www.arrl.org/shop

tel: 860-594-0355
fax: 860-594-0303
e-mail: pubsales@arrl.org
GS1 372004

HEIL » GAP ANTENNAS * ROHN ¢ HUSTLER « MFJ « COMET

Tarheel
COMBO PACKAGE Antennas

Heritage A
Microphone

Also included SB-1 boom
& CC1 cable
(For lcom,
Kenwood, Yaesu)

Only $135 w
Save $73 ‘

PL2T Boom

Ginpole for Rohn
25-55 and round leg
towers up to 2" 0.D.
Shown here with

AMERITRON = CUSHCRAFT « VECTRONICS »
N3A139 « NOHLOSI « NISHVT = NIVO-AH -

optional base pulley. New ProSet

Also ginpoles for BX Quiet Phone with

iypstowire. HC-4 or 5 $169 3

WBBW, INC. LittleTarheel  Model 100

ARRL Book eTarheel o

WWW.WBOW.COM | 20% 0ff During May | 640 meters 10-80 meters

800-626-0834 o
" Little Model 200

816-364-2692 + Fax: 816-364-2619 gy mmn e O e

P.O. Box 8547, St. Joseph, MO 64508 : 6-80 meters $359

WBBW@WBBW.com EEE s

* GLEN MARTIN ENGINEERING « DIAMOND « MIRAGE «
« ANDREWS ¢ LDG » BX TOWERS « LMR * GIN POLES »

o5 May 2004 143



Budget
Smartuner”
aG-239

Always wanted a Smartuner,
but didn't think you could
afford one?

Solution;

The $G-239
Smartuner is
now available
for $179.95.
Smartuners are
automatic, high
performance,
and fast. No
antenna coupler
on the market
can match it.

860 <rantinen
CaL # 54-22

Smant Choiea!
Smantunen!

Visit
www.sgeworld.com
for more Information on
the entire line of Smartuner
antenna couplers.

phone us at
Y =L

Youn HF Lotution

144 May 2004 0O5F

ULTIMETER® Weather Instruments

The best in affordable weather technology
for the amateur radio world.
'AY VA w afala - l‘_“ S e 'a¥Yalesn
WWW. Hfz eel t.-'v' ros.com

For our new catalog, please call 1-800-872-7338

*shipping $8 US (UPS)/$13.00 International

Available from ARRL

Passport to
World Band Radio

2004 Edition
20" Anniversary Edition!

Master the
airwaves
using these
shortwave
program
guides,
equipment
reviews, and
tools for
better listening. Zero in on
news and entertainment
from the world over.
Featuring the latest
channel-by-channel guide
to World Band Schedules.

ARRL Order No. 9135—Only $22.95*

The national association for
A RRL AMATEUR RADIO
SHOP DIRECT or call for & dealer naar yotr

ONLINE WWW.ARRL.ORG/SHOFR

ORDER TOLL-FREE 888/277-5289 (US) QST 3/2004

Best Radio
Magazine
in the UK
delivered by air
to your door
every month

.
-

B’a.%

i

01 0 12

Morse requirement abol

AND
You become _‘{’_
amember 77
of the RSGB

*Weekly news service
*Member's only website
*Book discounts
* and Much More!

SPECIAL ARRL OFFER
Subscribe today for
only $69 and gel an extra
3 months free
when you pay for 12

(new members only)

www.arrl.org

Tel: 1-888-277-5289
Fax: 860-594-0303




MIRAGE. . 160 Watts on 2 Meters!

Turn your mobile, base or handheld into 160 Watt powerhouses and talk further,
longer, clearer. . . All modes: FM, SSB, CW . .. Superb GaAsFET preamp . . .

Overdrive, high SWR, Over-temperature protectwn . . . Remote controllable . . .

The MIRAGE B-3018-G gives you 160 Watts output for
50 Watts input on ail modes — M, SSB, or CW! g
Ideal for 25-30 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
erystal clear SSB without splatter or distortion.
B-5018-G is legendary for its ruggedness and
is fully protected -- high SWR or excessive input power auto-
matically bypasses the B-3018-G to prevent damage.
Heavy-duty heatsink spans entire length of cabinet. Power
transistors protected by MIRAGE's Therm-0-Guard™.
Has adjustable delay RF sense Transmit/Receive switch and
remote external keying. 16-20 Amps at 13.8 VDC.12x3x5": inches.

35 Watts ior 2 Meter HT

For handhelds  pss.g
up to & Watts. 35 $ 95
Vgatts out for 3-8 99
Watts in (18 W out/1W in)!
18 dB GadsFETD preamp. All
modes: TM, SSB, CW. RT sense T/R
switch. Reverse polarity protection.
Includes mobile bracket, 1 year
warranty. 5'/4Wx1*/:Hx4%.D in.
35 Watts, *79%, FM only
B-34, $79.95. 35 Watts out for
2 Watts in. Like B-34-G, FM only, less
preamp, mobile bracket. 3'AWx1/:Hx4'.D in

i

B-1018-G, $409, MIRAGE’s most

# popular dual purpose HT or mobile/base

amplifier. 160 Watts out for 10 Watts in.

% For 0.25-10 Watt ri

S.
B-2518-G, \U% Same as B-5018-G
but for 10 to 25 Watt mobile or base. 160

" Watts out for 25 Watts in.
)|V RC-2, $45. Remote Control. On/Off, pre-
p amp On/Off, selects SSB/FM. With 25 foot cable.

B-5018-G

Power Curve — typical output power in Watts

B-1018-G [ 25 | 50

140 (150|160 |160| -~ [ -~ | --

B-2518-G 7 | 40 | 60 | 80

100 | 125( 160 | 160

B-5018-G 2 15 25 40 50 | 70

100 | 130

*329

3 10 | 15 25 | 35

/~ MIRAGE Dual Band
144/440 MHz Amp

Boost your dual band
144/440 MHz handheld
to a powerful mobile/base
-- 45 Watts on 2 Meters/
35 Watts on 440 MHz! Works ¢ 4B 3 95
with all FM handhelds to 7 1 59
‘Watts. In-cludes full duplex
aperalion -- lets you talk on one band, listen
on other at same time, Auto band selection,
RF sense 1/R switch, single connector,

reverse polarity protection, SWx1¥/:Hx5D
Ql. Mobile bracket. One year warranty.

1 00 Watts for 2M HT
100 Watts out for 2-8 Watts
in! Great for HTs up to 8W.
FM, SSB, CW. 15 Gads-

FET preamp, RT sense T/R,
high-SWR protected. B 310—G$1 9995

hitp://www.mirageamp.com
Nearest Dedler, Free calal Iog. To Order. ..

47-1800

Tech: 662-323-8287 Fax: 662-323-6531

MIRAGE

300 Industrial Park Rd
Starkville, MS 39759
Pricesfipecs sulye;r to change

without notice/obligation W24,

MIRAGE ... the world’s most rugged VHF/UHF amplifiers!

. the VECTRONICS HFT-1500
* High Current Roller Inductor
* SSB*Analyzer Bargraph™
* Cross-Needle Meter
* 6 Position Antenna Switch
* Built-in 4:1 Balun
» Gear driven Turns Counter

The VECTRONICS HFT-1500 is
not just an antenna tuner . . . it'’s a
beautifully crafted work of art, using
the finest components available and
the highest quality construction.

Every HE1-1500 aluminum cabinet is
carctully crafted with a super durable
paint that won't scratch or chip.

Attractive two-color Lexan front panel
is scratch-proof. Take a quarter. Scratch
the front panel. You won’t leave a mark!

Arc-Free Operation

Two 4.5 kV transmitting capacitors and
a massive roller inductor give you arc-free
operation up (0 2 kW PEP SSB.

Precision Resetability

A sturdy hand cranked roller inductor
lets you quickly fly from band to band. A
precision 5-digit gear driven turns counter
lets you accurately retune.

L e e

voice peaks. Has level and delay controls.
Accurate SWR/Power Meter
A shielded directional coupler and
backlit Cross-Needle meter displays accu-
rate SWR, forward and reflected power
simultaneously. Reads both peak and
average power on 300/3000 Watt scales.
6 Pos. Ceramic Antenna Swirch

- Large comfortable

HFT-1500
knobs and smooth
vernier drives make
tuning precisc and
easy. Bright red pointers on logging
scales make accurate resetability a breeze.
Absolute Minimum SWR

You can tune your SWR down to the
absolute minimum! Why? Because all
network components -- roller inductor and
vatiable capacitors are ful/ly adjustable.

*459°

Select two coax fed antennas (tuned or

bypassed), balanced line/wire or by pass.
Built-in Balun

A heavy duty two ferrite core 4:1 balun
feeds dual high voltage Delrin terminal
posts for balanced lines. 5.5x12.5x12
inches. One year limited warranty.

Cull toll-free, 1-800-363-2922

Order the HFT-1500 rom Vectronics.
Try it for 30 days. If you are not com-
pletely satisfied, return it for a full refund,
less shipping and handling -- no hassles.

Tune uny Antenna
You can tune any req/ antenna from
1.8 to 30 Ml1z, including all MARS and
WARC bands. You can tune verticals,
dipoles, inverted vees, Yagis, quads,
long-wires, whips, G5RVs, and more!

Nearest Dealer, Iree catalog, To Order . . .

http://www.vectronics.com

800-363-2922

Voice: 662-323-3800 Fax: 662-323-6551

SSB*Analyzer Burgraph™
Exclusive 21 segment bargraph lets
you visually follow your instantaneous

VECTRONICS®

300 Industrial Park Road,Starkville, MS 39759, USA

Prices/specs subject 1o change without notice/oblipation w2004 Vectronics

VECTRONICS. ... the finest amateur radio products made!




Awesome Audio Demenstration!
WWW.WZIHY.COM

and presence.

f“n-rree 871-139-2449

845-889-4933 ‘

W2IHY Technologies L

19 Vanessa Lane » Staatsburg, NY 12580°

email: Julius@W2IHY.COM 1
WWW. W2IHY.COM

Your Transmit Audio Is Outstanding!

The W2IHY 8 Band Audio Equalizer And Noise Gate brings professional
audio processing technelogy 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

Universal Microphone and Radio matching capabilities let you interface practically any
microphone with any radio! Gomprehensive 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.

Repeaters

6 & 2 meters & 440 MHz
On your freq, plug & play
$399.95 & $499.95

Repeater Controllers
RC-1000V w/voice ID, CW ID,

autopatch, remote base and

more....$259.95
RC-1000 w/o voice ID... $199.95
RC-100...$129.95

Micro Computer Concepts
8849 Gum Tree Ave
New Port Richey, FL 34653
727-376-6575 10 AM-10 PM

e-mail mccrpt@earthlink.net
http://home.earthlink.net/~mccrpt

r———————————

' FREE PLUGS |

| CONNECTOR INSTALLATION
| INcLUDED

| for most

| modern
radios

| $58.95

| Call us

| for specific
information
about your
radio.

| Headset
kits from
| $29.95

| Listen-only
headsets
| $44.05

MODEL
TR-2000

CALL NOW TOLL-FREE

1-800-634-0094

I 30-DAY MONEY-BACK GUARANTEE |
I Warren GRecoiRE & Associates LLC |
229 EL PuesLo Puace, Cravton, CA 94517, USA
| Voice 925-673-9393 « FAX 926-673-0538 |
WEBSITE WWW.WARRENGREGOIRE.COM
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SkySweeper

- The sound card software

WWW.SKYSWEEP.COM

= <

http: //www rad10 -ware.com

Bookq Coax, Connectors, & Antenna ere
We’ve got it all! Check our New web 31te
out for details and specials.

800 451 1313

Box 209 Rindge, NH 03461-0209

FACTORY AUTHORIZED REPAIR OF
YAESU KENWOOD Scom ALINCO

Factory trained technicians using state /A

of the art test gear to insure the highest / Yoc;uer \_A

quality of service for your radio. [ STOP
High- Porformam:ﬂ Modiifications. Service J

Website & 88'767;39235 PP Center g
obsit e e n i ieg e LioT .

KK7TV Communlcatlons

2350 W Mission Lane #7, Phoenix, AZ 85021

@ IZ =2 Fax: 602-371-0522 VTR

Seal, Repair, Waterproof Anything!

PLASTI-DIP

Aerosol Spray or Paint

Save 10%
Use Code: "QST504"

Quality Products at Amateur Prices!
The K1CRA RadioWebStore

cuS
www.klcra.com i
1-888-248-3484 =~

-Smart
Battery
Charger

New &
Improved

FOR GEL-CELLS or LEAD ACID BATTERIES
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 Amp, user
selectable. Can be connected to the battery
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5'%"D x 2'>"H. Finished
enclosure included in kit.

Complete Kit #150-KIT) veeerrermmnrrrnnns $59.95
Assembled & Tested (#150-asv)..... $79.95
CA residents add 7.75% sales tax. S&H: $8.50 (insured)
Foreign orde:'s add 2(_)%
www.a-aengineering.com

@D  AzA Engincering ==

2521 W. La Palma #K - Anaheim, CA 92801

(714) 952-2114 - FAX: (714) 952-3280

ANTIQUE RADIO CLASSIFIED
Free Sample'@ i :

Antique Radio’s
Largest Circulation Monthly. | &= HE <
Articles, Ads & Classifieds. JLUCAER Y

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

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 @gslman.com

CUBEX

Quad Antennas
“A 40 + YEAR TRADITION”

Quad antennas - 2m, 6m, & HF 10m thru 40m
Check our website - www.cubex.com
Write Or Call For Free Catalog

228 HIBISCUS ST. #9, JUPITER, FL 33458
(561) 748-2830 FAX (561) 748-2831

Command Technologies, Inc.

Visit Ham Radio’s Big Signal Store
HF thru VHF Power Amplifiers 1KW 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

RADIO LS
GEARHARNESS

Bandolier-style harness has 2 radio pockets,
3 accessory pockets for flashlight, pens, GPS,
etc., and full map pocket, along
with many attachment
points for effective
hands-free operation.

$36.95
800 206-0115 www.powerportstore.com

|K2awW’S FAMOUS HI-VOLTAGE MODULES

20,000 IN USE S SAME DAY
IN OVER 50 SHIPPING
COUNTRIES MADE IN USA
HV 14-1  14KV-1A  250A. SURGE $15.00
HV 10-1  10KV-1A  250A. SURGE  12.00
HV 8-1 8KV-1A  250A. SURGE  10.00
HV 6-1 B6KV-1A  150A. SURGE 5.00

PLUS $4.00 SHIPPING — NY RESIDENTS ADD 8% TAX

KZAW'S “SILICON ALLEY”

175 FRIENDS LANE ~ WESTBURY, NY 11590 516-334-7024

(R o oo commcrmonsn

Reduce intermod on 2m, 220, 440 and
6m by using bandpass filters. See DCl’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




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 § WR meter « o« Backlit LCD . . . Remote cantral port . . . Radio interface . . .

The MFI-993 Intelliluner™ lets
you tune any antenna automatically
balanced or unbalanced -- ultra 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.

MEFJs exclusive IntelliTuner™,
Adaptive Search™ and InstantRecall™
algorithms give you w/tra 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, hack-
{it 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, contesling or
DXing, your MFJ-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

Do not Cannact
ANTEN WIRE ang
A1 3t same tima}

frequency and antenna, these tuner settings
are instantly restored and you re ready to
operate in milliseconds!

Each of two antennas can leamn and
remember over a thousand frequencies and
tuner settings. They are safely stored in
non-volatile revolving memory.

Highly Intelligent ultra fast tuning

MFJ InstantRecall™ first checks its
memory to see if you have operated this
frequency before. If so, tuning is instanta-
neous and you're ready to operate.

If not, MFI’s IntelliTuner™ algorithr
based on MFI’s famous SWR Analyzer
technology - - kicks in. Tt 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 fustest
aulomatic antenna mner ii? f’:’(’ M'()f'[d.

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

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 digital 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 hacklit 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 [COM 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 halanced antenna -- horizontal loops,
vertical loops, multi-band doublets, quads,
folded dipoles, Zepps.

150 att Atoic ner

MFS Metomatic Antenna Tusner
13 w1 5 v e

New: MFJ-991, /50 Watt
$ MFJ-991. _ IntelliTuner™ automatic
antenna tuner. Similar to

MFI-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 swiltch or 4:1 current
balun for balanced lines,

600 Watt MFJ Automatlc Tuner

MFJ-994. 600

and Nearest Dealer . . . 800-647-1800

Free MFJ Catalog )

$ 95 Wait Intelli Tmzerm
gg!?! automatic antenna
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.

http://www.mfjenterprises.com
* | Year No Matter Whai™ 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: 3662) 323-5869
Tech Help: (662) 323-0549

FAX:(662)323-6551 430 CST. Mon.-Fri. Add shipping.

Prices and specifications subject to change. (¢) 2004 MFJ Enterprises. Inc.

MFJ ... the World Leader in Ham Radio Accessories!




“Through their willingness to do a bit more
because they can, Diamond Club pavticipants
help ARRL do move for Amateur Radio while

keeping membership as accessible as possible

for everyone.” — David Sumner, K12Z,

December 2003 osT

yﬁ e o Ve ] R
you gwc ARRL. the financial ﬂcmbxhty to work
for all of Amateur Radio.

Please join the more than 900 Diamond Club
members today!

On the web at www.arrlorg/diamondclub,

by mail or phone contact

Mary M. Hobart, KIMMH

Chief Development Officer

225 Main Sureel

Newington CT 06111-1494
Telephone 860-594-0397

Email: mhobart@arrl.org

Web: www.arrl.org/diamondclub

Please contact the
Advertising Department at
860-594-0231 or
hamads@arrl.org for further
information or to submit your ad.

1. Advertising must pertain to products and services
which are related to Amateur Radio.

2, The Ham-Ad rate for commercial firms offering prod-
ucls or services for sale is $1.25 per word. Individuals
selling or buying personal equipment: ARRL member
65¢ per word. Non-ARRL member $1 per word. Bolding
is available for $1.75 a word. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225
Main St., Newington, CT 06111. Or, you may pay by
credil card sending the information by fax lo B60-594-
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, lhe credil 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 or
proofs of Ham-Ads cannot be supplied. Ads submitted 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. Ex-
ample: Ads received March 15th through April 15th will
appear in June QST. If the 15th falls on a weekend or
haoliday, the Ham-Ad deadline is the previous working
day. Please contact the Advertising Department at 860-
594-0231 or hamads @ arrl.org for further information or
1o submit your ad.

5. No Ham-Ad may use more than 100 words. No adver-
tiser may use more than two ads inoneissue. A lastname
or call must appear in each ad. Mention of lotleries, prize
drawings, games of chance elc is not permitted in QST
advertising.

6. New firms or individuals offering products or services
for sale must check with us fo 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 doubl. You
must stand by and support all claims and specifications
menticned in your advertising.

The publisher of QSTwill vouch for the integrity of adver-
tisers who are obviously commercial in character and for
the grade or character ol 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 arigin.
The League reserves the right 1o decline or discontinue
advertising for any other reason.

QST Ham Ads on the Web —

Updated Monthly!
www.arrl.org/ads/ham-ads.html

R A B T

s Riders Troubleshooters Manuals on DVD g
| 120,000+ Radio Model Nbr Schematics
§ Fabulous new product -all 23 volumes on DVD. ?,i
. Special introductory price of only § 156 shipped USA. &
. High resolution BVD runs on PC's with Windows.
;{g' Hundreds already sold! Easy to use, has all indexing =
. and manuals on a single DVD-ROM. Check outour =
i;% other CD/DVD publications on our web site. 5;
E?{- Radio Era is the largest publisher of old radic infor- =
- malion in digital format in the world. Call, Emailor =
Write for our catalog of CD's and your needs! i
] 3
il

g SCHEMATIC & MANUAL SERVICE BUREAU o
il 500,000 schematics - 50,000+ Manuals & Growing )"
. RADID LRA ARCUIVES |

‘E 2043 Empire Central - Dallas, Texas 75235 3

\ 214-358-5195 - Fax 214.357-4693 #

Major credit cards - sales@radioera.com ;
hitp:/lwww.radioera.com ;5

.
el
Daia A e o B B e Tl B B e e, va‘B
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Make the NARTE
Connection.

+ Recognition of an industry leading
credential.

+ Interaction with telecommunications
and EMC/ESD professionals worldwide.

+ Publications and articles on the latest
technology.

* Employment and
consultant referral
services.

MNARTE offers the premier EMC/EMI, ESD,
Telecommunications and Wireless certification
to professional technicians and engineers.

1-800-89-NARTE

www.narte.org

Sell Your Radio TODAY!
Check out RADIOS On-Line on the
ARRL web site:
www.arrl.org/ads/RadiosOnline/

Glub/Hamfests/Nets

FRIEND OF BILL W.?7 - Join HAAM net
Saturdays at 12:30 Eastern on 14.290;
Sundays at 09:30 Pacific on 14.340/2. K6LX

MARCO The Medical Amateur Radio
Council Ltd. is a charitable non-profit group of
health care professionals who meet weekly at
10:00am Eastern on Sunday for “Grand
Rounds” 14.308 MHz. All are welcome.
Membership inquiries to WE1MD @arrl.net or
CBA. SASE for newsletter to: MARCO, 144
Head of the Tide Road, Belfast, ME 04915.
hﬂp://www.marco-ltd.org




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!



AMATEUR TELEVISION

Web site: http://www.hamtv.com

TC70-20S ATV Transceiver
Plug in and play ATV with this 4
channel Tx, 420-450 MHz band/ch3
Rx 20 Watt ATV Transceiver...$549
Join the ATV fun! Plug in your
camcorder or video camera, TV set,
70cm antenna, mic and 13.8Vdc
@5A. Send and receive live action
color video just like broadcast TV to
other hams.
) Check out the ATV
& action with this 420-
450 MHz to Ch 3
Downconverter and
your TV set,

TVC-4G ATV downconverter...$99

2522 Paxson Lane Arcadia CA 91007

- OPERATE BASIC SCOPE CONTROLS
- SET TRIGGER LEVEL
- TAKE ACCURATE MEASUREMENTS
- ANALYZE WAVEFORMS
- READ THE GRATICULE
- SELECT THE CORRECT PROBE
...AND MORE

Learn the fundamentals fast! Our one-hour video and

70 - page reference manual were designed by a
college professor. Includes certification exam!

VHS tape and manual just $34.95 + 55,00 S/H
{US, addresses onfy)NYS residents add 7 sales fax
SYSPEC

Www.syspec.com

To order send check or money order to:
SYSPEC Inc / POBox 2546 { Syracuse, NY /13220
1.8775YSPEC1 (1.877.797.7321)

Get Your ATV Gear at Dayton Booth #207

Cameras

} Color
$99

Get The ATV Bug!

Video In
ACA jack

RF Out
BNC jack

ATV

Videolynx 434
ATV Transmitter

9V Battery
connector

Build a Hard Hat Cam or Fly R/C ATV
Videolynx Z70A w/sound & 4 ch Tx.....$149
Videolynx 434 MHz Video Transmitter...$99

50-100 mW, .6x.8x2.3", 1.5 0z., 9V @40ma

Video ID Overlay
boards from
Intuitive Circuits
Insert into the
video line. Plug
in GPS dataline.
0OSD-GPS...$119

R/C Aircraft ATV with GPS & Call ID overlay

Altitude, Speed, Heading, Time. Latitude & Longitude

Hams, call or email for our 10 page ATV catalogue or down load from our web site. We have it all for
the 420 MHz 1o 10.4 gHz ham bands: ATV transmitters - AM and FM, downconverters slarting at $59,
receivers, modules, antennas, etc., for base, repeaters, portable, R/C, rockets, balloons and more.

CALL (626) 447-4565 M-Th 8AM - 5:30 PM PST.
P. C. ELECTRONICS s 156

Web: www.hamtv.com
24hr FAX: (6286) 447-0489

Tom (W6ORG) & Mary Ann (WB6YSS)

RADIO VINTAGE RADIO
DAZE & ELECTRONICS

Your Source For:

VACUUMTUBES ¢ Classic Transformers « Components
Glass Dials & Other Reproduction ltems + Books
Workbench Supplies * Refinishing Products +Tools
Contact Us Today For Our Free Catalog!

7620 Omnitech Place,Victor, New York USA 14564

Tel: 585-742-2020 + Fax: 800-456-6494
web: www.radiodaze.com ¢ email: info@radiodaze.com

New Heavy Duty 32-Foot

Telescopic Fiberglass Poles
S
10 sections collapse to a compact 46 inches
5/16 inch diameter tip section
$115 shipped anywhere ConUS
Optional accessory to reach height of 38 feet

The Mast Company

www. TMastCo.com

More Connections - Less $$$

. PowerPanel 8
"Eb_ = E

-= -

-

OF T

‘o SARATOGA
Roxrei AR PaooTs

PowerPanel 8

$59.95 888-676-4426
WWW.SaratOga ham.com
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ALL THE FEATURES

-8 Ports-11In&70ut

- Anderson PowerPole Connectors

- Rated for 30 Amps

- ARES/RACES Standard Connection

« Individually Fused Ports

* RF Suppression

» Surge & Reverse Polarity Protection
+3.75" X 3.5"X 1.4"

+ One-Year Warranty

+ Made in the U.S.A.

IncLupEs 6 CABLE
& 8 ConNnECTORS

SARATOGA

AMATEUR RADIO PRODUCTS

179 Belwood Gateway
Los Gatos, CA 95032

METRO-COMM. INC MID-ATLANTIC Echo-
Link Node #119660 W3CH-R Wide Area
repeater network NY, PA, NJ and Delaware.
Come join us 24 hours a day. Weekly nets:
Sunday 20:00 (Local 00:00 UTC) KB3FPM
hosts a rag chew net. Monday 20:00 (Local
00:00 UTC). The Over The Hill Gang net. For
a list of all the repeaters in the system e-mail
w3publicservice @aol.com. Everyone is
always welcome to join in on the fun - 24
hours a day! 73 Metro-Comm, Inc W3PS

RAINBOW AMATEUR RADIO ASSOCIA-
TION 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/arriletter. 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.

WILLIAMS, AZ. Amateur Radio Council of
Arizona. (Formally Ft. Tuthill) Arizona’s largest
hamfest, JULY 2nd through 4th. |-40 exit 163.
ARRL, Manufacturers, Dealers, Exhibits,
Nationally Renouned Speakers, Seminars,
HUGH SWAP AREA, Camping. SPONSORS:
ARCA & City of Williams, AZ. ARCA, 16845
N 29th Ave #312, Phoenix, AZ 85053-3041.
VM 602-881-2722, www.arca-az.org/arca.

WORK GEORGIA’S 159 COUNTIES: New
award, with progress certificates for 50 and
100 counties. Atlanta Radio Club,
http://www.w4doc.org

Property/Vacation/Rentals

A BERMUDA HAM QTH awaits you. YL/XYL
friendly. Email edkelly@logic.bm or phone
VPYGE at 1-441-293-2525.

ADVENTURE, RADIO, TRAVEL for HAMS
and families - Arctic - Antarctica - Falklands -
S. Georgia - Azores & other remote Atlantic
locations. Join KSPET on "M/S Endeavour”
www.CASUALDX.com

ALASKA DX VACATION RENTAL - plus
fishing and hunting in Homer, Alaska. 2br/2
bath deluxe accommodations + ham shack.
Rigs, KW amps, antennas.
AL7DB@ARRL.NET,
DiamondRidgeCottage @ webtv.net,
1-907-235-7526

ANTENNAS WELCOME in Sun City Arizonal
Let me send you free info about this
remarkable “active retirement” community. It's
safe, quiet and surprisingly affordable.
N7RH@azgth.com. Don Steele, Ken Meade
Realty, 800-877-1776

ANTIGUA West Indies QTH with radio and 7
towers with antennas. Constant electricity.
Contact Roy, V21N, 954-962-4723 or
954-801-6061 or Sam at wt3g@frontier.net

BORNEO/IMBAAC -
http://www.gsl.net/Sm6aac

COLORADO CHALET with ham gear,
www.lostcreekeabin.com. W@LSD, Buena
Vista, CO.

CURACAO - PJ2T Oceanfront 2BR house,
11 Yagis, all watersports.
ghoward@kent.edu http://www.pjet.org




MFJ TUNERS

MF] uses super heavy duty
components -- roller inductor,
variable capacitors, antenna
switch and balun -- to build the
world’s most popular high
power antenna tuner.

The rugged world famous
MFJ-989C handles 3 KW PEP
SSB amplifier input power (1500
Watts PEP SSB output power).
Covers 1.8 to 30 MHz, includ-
ing MARS and WARC bands.

MEFE]’s AirCore™ roller induct-
or, new gear-driven turns count-
er and weighted spinner knob
gives you exact inductance con-
trol for absolute minimum SWR.

You can match dipoles, verti-
cals, inverted vees, random
wres, beams, mobile whips,

" MFJ-989C Legal Limit Antenna Tuner )

MF ] uses super heavy duty components to make the world s finest legal hmtt tuner

\I!'\IRN\ FTUNER Y

INDUCTANCE

B

MFI-956C
§ R Raties bt

fiort I MIFJ-989C
shortwave -- nearly

any antenna, Use $3 599
coax, random wire or
balanced lines.

You get everything you've

Ncedle SWR/Wattmeter,
massive transmitting
variable capacitors,
ceramic antenna switch, built-in
dummy load, TrueCurrent™
ever wanled in a high power, full Balun, scratch-proof Lexan front

featured antenna tuner -- widest

panel -- all in a sleek compact
malching range, lighted Cross-

cabinet (10%/:Wx4'/2Hx 15D in).

MFJ A:rCare”" Roller Inductor
gives high-Q, low loss, high effi-
ciency and high power handling.
MF]’s exclusive Self-
Resonance Killer™ keeps dam-
aging self-resonances away from
your operating frequency.
Large, self-cleaning wiping
contact gives good low-resistance
connection. Solid 1/4 inch brass
shaft, self-align bearings give
smooth non-binding rotation.
MFJ No Matter What™ Warranty
MEFJ will repair or replace
your MFJ-989C (at our option)
no matter what for one year. /

More hams use MF ] tuners than all other tuners in the world!
MFJ-986 Two lmob Differential-T™ MFJ-D49E doluxe 300 Wuﬂ 'l'unor MFJ-16010 random wire Tuner

More hams Operate all bands anywhere ==
use MFJ-9495 with MFI's reversible L-network.
than any other Turns random wire into powerful MFI-16010
antenna tuner in Mg transmitting antenna. 1.8-30 MHz. $4@%5
the world! Handles 200 Watts PEP. Tiny 2x3x4 in.

300 Watts. Full 1.8 to 30 MHz MFJ-906/903 6 Mefer Tuners
coverage, custom inductor switch, MFJ-906 has light-
1000 Volt tuning capacitors, full size ed Cross-Needle SWR/
peak/‘dverugt: hghted Cross-Needle SWR/ Wattmeter, bypass switch. © = sl
Wattmeter, 8 position antenna switch, dummy Handles 100 W FM, 200W SSB. ~ ME1906
load, QRM-Free PreTune™, scratch proof — MFJ-903, $49.95, Like MFJ-006, 2 9

MFJ-949E
*149°

Two knob tuning (differential ‘32325

capacitor and AirCore™ roller
inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one

setting. Handles 3 KW PEP SSB amplifier  Lexan front panel. 3'2Hx10°/4Wx7D inches.  |ess SWR/Wattmcter. bypass switch.

input power (1.5 KW output). Gear-driven MFJ-948, $129.95. Economy version of MFJ- MFJ-221/924 IF/UHF Tuners
turns counter, lighted peak/average Cross- 949E. less dummy load, Lexan front panel. MFJ-921 covers 2

Needle SWR/Wattmeter, antenna switch, MFJ-94 1E super Tuner Meters/220 MHz.

balun. 1.8 to 30 MHz. 10°:Wx4'/:Hx15 in.
MFJ-962D compact Tuner for Amps

g MFJ-924 covers 440 e 2 N
) MHz. SWR/Wattmeter. 8x2'/:x3 MFJ-921 or
y inches. Simple 2-knob tuning ’619’:

. MFJ-941E for mobile or base.
MHz, lighted Cross-Needle SWR/ 1 19925 MFJ-922 144/440 MH:'I'ImeI'
Wattmeter, 8 position antenna Ultra tiny 4x2'/:x1'%s inch 5
switch, 4:1 balun, 1000 volt capacitors, tuner covers VHF 136-175 MHz
Lexan front panel. Sleek 10':Wx2!/:-Hx7D in.

and UHF 420-460 MHz. SWR/
MEJ-945E HF +& Meter mobile 1-.,..,,. Wattmeter reads 60/150 Watts.
Extends your mobile

MFJ-931 artificial RF Ground
antenna bandwidth so Creates artificial RF ground.
you don’t have to stop, T O4SE .

: Also electrically places a
go outside and adjust your anten- JViFOQ” far away RF ground ghrect—!
na. Tiny 8x2x6 in. Lighted Cross- ly at your rig by tuning [
Needle SWR/Wattmeter. Lamp and bypass ~ Out reactance of connect- |
switches. Covers 1.8-30 MHz and 6 Meters, ing wirc. Eliminates RF hot spots,
300 Watts PEP. MFJ-20, $4.95, mobile mount.

RF feedback, TVI/RFI, weak sig-
MFJ-971 poﬂﬂb'./ﬂ” T!IllBl' nals caused by poor RF grounding,
Tunes coax, balanced ;

MFJ-934, $169.95, Artificial ground/300
lines. random wire 1.8-30 Watt Tuner/Cross-Needle SWR/Wattmeter.
MHz. Cross-Needle Meter.,

SWR, 30/300 or 6 Watt QRP Free MFJ Ccl'ulog

ranges. Matches popular MFJ and Nearest Dealer . . . 800-647-1800
transceivers. Tiny 6x6'/:x2'/: inches. h JTWWW. mf"enterpnses com

MFJ-901B smallest VOM Tumer | vear Nu Matrer Whar™ warranty 30 day money
MFJ’s smallest (5x2x6 back guarantee (leqs s/h) on orders from MFJ

in.) and most affordable J ENTERPRISES, INC.
wide range 200 Watt PEP Box 494 Miss. State, MS 39762
(66 323 5869; 8-4:30 CST, Mon.-Fri.
62) 323-6551; Add s/h
Tet,h p: (662) 323-0549

Versa tuner. Covers 1.8 (o
Prices and specifications subject to 1heu|gc, (<) 2000 MFJ Enterprises, Inc.

The most for
your money!
Handles 300 Watts
PEP. covers 1.8-30

MFJ 922

57995

A few more dollars steps you MF1-962D
up to a KW tuner for an amp later. ‘269
Handles 1.5 KW PEP SSB amplifier input
power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10°/:x4'/2x107/s in,
MFJ-969 300W Roller Inductor Tuner

MFJ-931
89’5

MFJ—S‘;;

MFJ-969

$ l 9995

Superb AirCore™ Roller
Inductor tuning. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, QRM-Free PreTune™, antenna
switch, dummy load, 4:1 balun, Lexan front
panel. 3'2Hx10'2Wx9'/:D inches.

NIFJ 901B
30 MHz. Great for matching ~ $F @95

solid state rigs to linear amps.



DXshack FG, J6, 3W, XU, XW TRX+kW
AMP+Beam ANT & Bed. URL:
/lgth.com/dxshack email: xu2a@fsinet.or.jp

C&S Sales

We stock hundreds of electronic products. Visit our web site FOR SALE RANCH Home $139,800.
to view our complete lines, and to place orders. Huntington Township, Luzerne County, PA.

Three bedrooms, family room and hamshack
WWW.CS=-Sa Ies-com on lower level entranceyat grade. Fireplace

CALL TOLL FREE (Orders Only) CALL, E-MAIL OR WRITE FOR OUR iy el e B

800-292-7711 FREE CATALOG dipole. Contact Prudential Poggi & Jones

888-263-1586 http//poggi-jones.com Charles

SE HABLA ESPANOL 800-445-3201 Hookar. AD3L
) . MAUI HAWAII - Vacation with a Ham. Since
Basic Tools, and a Means Advanced Test Equipment 1990. www.seagmaui.com 1-808-572-7914
to Develop the Skills to . forthe or khésq@arrl.net
Use Them! Serious Experimenter! Mountaintop retreat on 11 acres near
Summerville, WV, ready for antenna and ham
Elenco M1750 $24.95 | Elenco GF8046 oy gear. WOAMZR 910-464-010/
11 Functions: éMHz StweeRtEul;lcltlio_n Bl Rats s MUST SELL, Silent Key: DX Paradise in
» Freq. to 20 MHz +Cap. to 204F BOMH frequency Hin: [ =l Pompano Beach, Florida! 2 bedroom/2 bath
* AC/DG Voltage  » AG/DG Current counter furnished mobile home in adult park. A/C,
e AP i i $199.95 carport, Florida room, Ham Shack, shed,
- * i i " ‘ tools and lots more! Monthly property rental
. : Th linearlog) funct tor with !
Megts ULn24t:saily spece, Mlgeds Esr(llﬂli?:u%%)muggﬁggg o pato g gis fees paid through the end of 2004. 40-foot
square, triangle ramp. plus pulse, minus pulss, TTL, crank-over tower with 2-element 20-10 meter
Elenco LCM1950  $59.95 | &n CMOS pulse overa frequency range from 0.5Hz Lightning Bolt quad. Contact Doris Halpin,
“Larga X 2 k00 GF8025 - without counter Special! $09.95 W2KXC, 954-655-5962
* Freq. 1o 4 MHz «inductance lo 40H
« Cap. to 400pF = Logic Tast TO BUY A HOME for that antenna tower or
* Resistance to 4,000Mg Elenco F2800 $99 any type of home in Palm Beach county,
« Diode & Transistor Test Handheld Universal Counter Florida, call me, Mort Penn, K1MP, Realtor
= Audible Continuity Test ::M":Z * 2-:3(?:2,[ P . with Coldwell Banker, 561-642-1900 or
ealures It Ais| ) segment an AL o
B Wakieie RF signal str'er?gth bg%‘{aph_ g 561-308-6676 mortpenn@bellsouth.net
Stations 9 rg‘*;‘ézs gr‘“*””a- MiCad: baitery, and TURKS AND CAICOS: 3br/2 bath; pristine
= e beach; XYL approved deluxe accommoda-
Electronically contralled, ideal _— Resolution 1o 10Hz. i S - ant
for professionals, students, and C2800 Case with Belt Clip $14.95 I0Ns; r1gs; amps, antennas.

www.gth.com/vp5 270-259-4530;

habbyists. Available in kit form or ,_;‘ v
kdisv@k105.com For rent or sale

assembled, with or without an iron,

F?zamr:eS:G ip Handle Seldering Iron (optional) with , ‘Elenco A Ganeralor VY2TT www.peidxlodge.com

* Lusmon Gri| andie soldering ron (oplonal) wilh — i &

Groundad Ti% for Soldering Stgtic—S:;ns;?E1ive Devices. =y = ‘I Model SG9500 $239 P 9

Easily He_placeable. Uses Long-Life, Plated ‘® ® -HP 100kHz-150MHz (lo 450MHz
ComcaISTlp‘ ey 5 i R E:rhharmora‘i;ﬁ;) with couniﬁr

= Heavy Steel, Non-Slip Base. = Sponge Pad. 1Hz - 150MHz in 2 ranges H = =

» lron Holder Funnel - Reversible, left or right side. Features internal AM mod. of 1kHz, RF output Amlq“emlntaga/ulass‘c

« Steel Tray for Sponge Pad. 100mV to 35MHz. A.udlo output 1kHz @ 1V AMS.

Four versions are available (assembled or Kit): SG6000 (analog; without countey) 5135 ANTE%\UE‘ RADI%} CLf\SSIFlEp. FIFEIIE sample

SL540/540K  With 40W UL Iron $29.95 copy! Antique radio’s largest-circulation

SL5/5K Without Iron $24.95 | Elenco Oscilloscope g ‘ranour;thly;[)nsagasztl)nse. a%ligsratdellc;s.rgvti, Egg;(s 3

These work with any ironl Turn any soldering iron into Model S1325 30MHz ]; quip., S T i grapn,

a variable iron. . more. Ads & articles. Free 20-word ad

Special 5325 gﬂomhly.Y Subscribe togay. Six;smonth gial:

. . : Free Dust Cover and x1, x2 19.85. Yearly rates: $39.49 ($57.95 by 1st
Electronic Snap C'FCL__"tS 2y Probes — 2 Year Warranty Class). Foreign: write. ARC, IQ’O Box 8%2-
e . et ey s, o | S oo ceews swep - seso | | B22A, Carie, WA 0741, Phones 078-37+-

S1340  40MHz  DualTrace 475 0512, Fax: 978-371-7128, Web:
tal circuit b th i 3

:a:)? Eﬁmr?gablgéi? Hﬁfﬁ g iﬂ"’é’;ﬁlﬂi’eé’?ﬂemg’ S1345  doMHz Delayed Sweep $569 www.antiqueradio.com

manual to build exciting projects 51360 60MHz Delayed Sweep $725

such as AM and FM radios, ) $1380  100MHz Delayed Swesp $895 ANTIQUE WIRELESS ASSOCIATION. The

Halial Voiog rechiuers, DUIIIRT QA organization for all enthusiasts of antique and

(Depending on the specific \ ' Digital Scope Super Specials historical radio! Publishes OLD TIMER'S

model) No tools required! iy T DS203 20MHz/10Ms/s Analog/Digital $695 BULLETIN, covering vintage ham gear, keys,

Snap Circuits, Jr, (SC-100) P DS303  40MHZ/20Ms/s Analog/Digital ~ $850 telegraphy, contests, broadcast receivers,

$29.95 DS603  BOMHZ/20Ms/s Analog/Digital ~ $950 vacuum tubes, historical, technical articles,

C_cmt{:\u':s over 30 parts. Build over 100 different restoration, and much more. AWA produces

circuits! : N
the famous annual Rochester, NY meet.

Snap Circuits, Standard (SG-300 $50.95 Elenco Quad Power Supply 1ar oLl :

Cgﬁl}r’ali|1llsrgezla?60 g:n:raa.fild over).’;loo different Model XP581 $75 ggé?:gmgswgg_nfﬂ:%ﬁgﬁzt% ﬁ:é&ﬁ?!o_

wiredns! + Fully Regulated and = A :

Snap Circuits, Standard (5c-300s)  $74.95 Shavt Protectad Membership only $20/year USA, $25

Includes Computer Interface « Voltage and Current Meters elsewhere. Antique Wireless Association, Box

Contains over 60 parts, Build over 300 dilferent * All Metal Case — E, Dept. 1, Breesport, NY 14816. Check our

circuits and 20 computer interfaced projects! 4 DC Voltages: Website: http://www.antiquewireless.org

Snap Circuits, Pro (SC-500) NEW! $89.95 3 fixed; +5V @ 3A, +12V @ 1A, -12V @ 1A :

Contains over 75 parts. Build over 500 circuits! 1 variable; 2.5-20V @ 2A APPLE 1 microcomputer for sale. Very rare.
PO Box 179, Floyd, VA 24091. KK4WW,
1-540-763-2534 or Land @swva.net

C&S sales, Inc. BROADCAST MICROPHONES and
. accessories (call letter plates, stands)
150 W. CARPENTER AVENUE Guaranteed Lowest Prices wanted: early carbon, condenser, ribbon,

WHEELING, IL 60090 UpPs SSIPPéNﬂg égLSLTéB%S Dﬁgof ‘&SBG min.) — g¥nalmi% mocsh?ld'-& P((:'aShlor (tjrag% g%nfss
FAX: 847-541-9904 eele, Box 610, Kingsland, :
TEL: 847-541-0710 15 DAY MONEY BACK GUARANTEE — 2 YEAR | 912-729-6106. jsteele@k-bay106.com;

: | g FQC"L?;YSZ}ASH?ANFW — hitp:/www.k-bay106.com/mics.htm

www.Cs=-saies.com ZEIRERlIn L cndea 2 TS e

e-mail: sales@cs-sales.com PRICES SUBJECT TO GHANGE [ [ CLASSIC RADIOS — www.radiofinder.com

WITHOUT NOTICE finder @radiofinder.com
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MFJ 1.8-170 MHz SWR Analyzer -

Reads complex impedance . . . Super easy-to-use
New MF J-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 Yoltage. LCD digital readout . . . covers 1.8-170 MHz . . . built-in
frequency counter . . . side-by-side meters . . . Ni-Cad charger circuit . . . battery saver . . .
low battery warning . . . smooth reduction drive tuning . . . and much more!

The world’s most popular SWR
analyzer just got incredibly better
and gives you more value than ever!

MFJ-259B gives Jou a complete pic-
ture of your antenna sI{wlearmance. You
can read antenna SWR and Complex
Impedance from 1.8 to 170 MHz.

You can read Com;lex Impedance
as series resistance and reactance (R+jX)
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 SWR, return loss and
reflection caqp‘icieut at any frequency
simultaneously at a single glance.

You can also read inductance in uH
and capacitance in pF at RF frequencies.
Large easy-to-read two line LCD
screen and side-by-side meters clearly

display your ir;formation.

It has built-in frequency counter, Ni-
Cad charger circuit, battery saver, low
battery warning and smooth reduction
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, change antenna spacing and height and
watch SWR, resistance and reactance change
instantly. You'll know exactly what to do by
simp]lgr watching the display.

erfectly tune critical HF mobile anten-
nas in seconds for super DX -- without sub-
jcctiri\%]your transceiver to high SWR.
easure your antenna’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 mutcﬁjng networks and baluns.

Accurately measure distance to a short or
open in a failed coax. Measure length of a roll
of coax. coax loss, velocity factor and impedance.

Measure 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 Eeginning! The
’MFJ-?,Qi‘

159 Measure signal strength

8 over 60 dB range, check and set FM devi-
ation, measure anlenna gain, beamwidth,
[ront-to-back ratio, sidelobes, feedline loss
@ in dB, Plot field strength patterns, posi-
lion antennas, measure preamp gain,

'k

zy.‘m.
T0-1 I‘.
114979 .

10-27
* a0
-

1.8-4
)

REQUENCY
F MHz

Call your favorite
dealer for your
best price!

MEJ-2598

52 5995

MFJ-259B is a complete ham radio test station
including -- frequenc¥ counter, RF signal gen-
erator, SWR Analyzer™, RF Resistance anﬁ
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
sites, up towers, on DX-peditions. It uses 10
AA or Ni-Cad batteries gnnt included) or 110
VAC with MFJ-1312D,
metal cabinet is a compact 4x2x6': inches.

How good is the MFJ-259B?

MFEJ 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 MFJ SWR Analyzers™

MFJ-249B, $229.95. Like MFJ-259B,
but reads SWR, true impedance magnitude and
frequency only on LCD. No meters.

MFJ 2 Meter FM SignalAnalyzer™

detect feedline laults, track down hidden transmit-
lers, 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. 4x2'/:x6'. in.

14.95. Tts rugged all 8

MFJ-209, $139.95. Like MFJ-249B but
reads SWR only on meter and has no LCD or

frequency counter.

MFJ-219B, $99.95. UHF SWR
Analyzer™ covers 420-450 MHz. Jack
B for external frequency counter. 7'/4x2'/
3 x2'/sinches. Use two 9 volt batteries or
110 VAC with MFJ-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
MF] SWR Analyzer™ and turn il
nto a sensitive and accurate
g bandswitched dip meter. Save
time and take the guesswork out
of winding coils and determining
resonant frequency of tuned circuits and Q of
coils. Set ufltwo coils cover 1.8-170 MHz
depending on your SWR Analyzer™.

o Genuine MF]J Carrying Case
! MF]J-29C, $24.95. Tote
your MFJ-259B anywhere with
this genuine MFI custom carrying
Wcase. 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 both ends.

Has clear prolective window for frequen-
cy display and cutouts for knobs and connec-
tors so you can use your MFJ SWR Analyzer™
without taking it out of your case. Look for
the MFJ logo for ‘fermine authenticity!

MFJ-99, $54.85, Accessory Package for
MFJ-259/B/249/B/209. Includes genuine
MFJ-29C carrying case, MFJ-66 dip meter
adapter, MFJ-1312D [10Vac adapter. Save $§5!

! Tunable Measurement Filter™
MFJ-731, $89.95. Exclusive MFI]
tunable RF filter allows accurate SWR
and impedance measurements 1.8 to 30
MHz in presence of strong RF fields.
8 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.

C Free MFJ Catalog )
Nearest Dealer . . . 800-647-180

http://www.mfjenterprises.com
* 1 Year No Matter What™ wagranty « 30 day money
back guarantee (less s/h) on orders from MFJ

MF]J ENTERPRISES, INC.

Box 494, Miss. State, MS 39762

%@62) 323-5869; 8-4:30 CST, Mon:-Fri.
AX: (662) 323-6551; Add s/h

Tech Help: (662) 323-0549

Prices and specifications subject to change. (c) 2000 MEJ Enterprises, Inc

More hams use MFJ SWR Analyzers™ than any others in the world!



Available from ARRL

We Proudly Carry High Quality Amateur Radio Products by:
- ACE-HF - AN-Wireless - Array Solutions - AY Technologies - Bencher -
- Cal-AV Laboratories - Custom Metal Works - GeoClock - ICE -
* Integrated Tower Systems - M2 Inc - Nittany Scientific, Inc - OptiBeam -
- Productivity Resources - Prosistel - RF Applications -
- TIC General - W3NQN - YagiStress by K7NV - ZS4TX -

...and now — through an exclusive arrangement with the
Nello Corporation — we announce “G" equivalent tower sections,
designated 25N, 45N, 55N and 65N, and a wide range of tower accessories.

Contesting Products for the Dedicated Contester,
DXing Products for the Deserving!

Visit www:arraysolutions.com or call 972-203-2008 \.

We'welgot your stuff!

CODE PRACTICE OSCILLATOR MUSEUM:
http:/Avww.n4mw.com

COLLINS REPAIR - Specializing in S-Line
and KWMz2. Precision Collins Services,
NBHK 661-822-6850. n6hk @csurfers.net

FOR SALE: 2-WE212D Make offer, local
pick-up only. 425-746-9949, W7KKS

OUR Asheville, NC Southern Appalachian
Radio Museum keeps history alive! -
www.saradiomuseum.org

TELEGRAPH KEYS wanted by collector.
Bugs and unusual or unique straight keys or
sounders, and tube electronic keyers. Also
pre-1950 callbooks. Vince Thompson, KBVT,
3410 N. 4th Ave., Phoenix, AZ 85013.
602-840-2653.

W4QCF MANUALS - buy/sell,
www.wigcfmanuals.com

The Complete DX'er

3rd edition, by Bob Locher, WOKNI.

One of the most popular DX books ever written. Learn how to REALLY listen,
how to snatch the rare ones out of the pile-ups, the excitement of landing
the newone, and the agony of defeat. Full of lessons for DX'ing success!

ARRL Order No. 9073—0nly $19.95*

“shipping $7 US (ground)/$12.00 International

Order toll-free 1-888-277-5289 (LIS)

www.arrl.org/shop
tel: 860-594-0355 fax: 860-594-0303 email: pubsales@arrl.org

Wanted GRC 109 receiver and accessories
to complete outfit. Please contact Charles
Wilson, M@CCD, 143 Cradge Bank,
Spalding, Lincolnshire, England PE11 3AF.
Tel. 0044 1775 766398

WANTED: pre-1925 battery radios, crystal
sets, and vacuum tubes. Also early telegraph
keys and pre-1900 electrical apparatus. Jim
Kreuzer, N2GHD, 1541 Bronson Road,
Grand lsland, NY 14072. 716-773-4999.
wireless @pce.net
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0SL Gards/Gall Sign Novelties

250 QSL CARDS $20.00 postpaid. We also
print color QSL cards, eyeball cards etc.
Send stamp for sample, Vaso Nagl,
KD4WVK, 832 Woodcraft Drive, Nashville,
TN 37214

AFFORDABLE QSL CARDS, available in
small quantities with lots of options. Parma
Graphics, K2BKA, 5 Rondout Harbor, Port
Ewen, NY 12466. 845-339-1996.

CALL SIGN NAME BADGES. Club logos our
specialty. Certified ARRL engraver. Capital
Engraving, 3109 Marigold St, Longview,
Washington 98632-3415. Al, WA7UQE.
capengrave @kalama.com.
http://www.kalama.conmv/~capengrave/

ENGRAVING: Callsign/name badges by
WOLQV. Send for price list. Box 4133,
Overland Park, KS 66204-0133.

E-mail: LQ225147 @juno.com

This large, colorful wall map features current

geographic detail and labels, grid squares, call sign prefixes, boundaries

and more. Great for all operators! Essential for contesters, WAS, VHF/UHF
Century Club, and other award seekers. Laminated (27 x 39 inches) and

shipped in a protective tube.

ARRL Order No. 8977 — Only $15*
*shipping: $7 US (ground)/$12.00 International

The national association for
ARRL svateur ravio
SHOP DIRECT or call for a daalsr near you

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

05¥F=

FREE SAMPLES. The QSLMAN®, Box 73,
Monetta, SC 29105. Phone/FAX (803) 685-
7117 anytime. Email; wdmpy @gslman.com.
Always 100% satisfaction guarantee on
anything we do. Check the web site at:
http://www.gslman.com

NAME TAGS BY GENE: In full color, our
artwork or yours. See our web page for
samples and prices. www.hampubs.com
Harlan Technologies 815-398-2683

NEW 2004 CATALOG READY! Call, write,
email, or FAX for yours! SKYWARN, RACES,
ARES supplies plus more. CAPS Unlimited/
SKYWARN Supply.com 972-496-6036;
k5hgl @attbi.com, POB 460118 — Garland,
TX 75046-0118.

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




MFJ Switching Power Supplies

Power your HF transceiver, 2 meter/440 MHz mobile/base and accessories
with these new 25 or 45 Amp MF ] MightyLite™ Switching Power Supplies!
No RF hash . . . Super lightweight . . . Super small . . . Volt/Amp Meters . . .

MFJ’s new adjustable voltage switch- No RF Hash! MFJ4"'2"MV
ing power supplies do it all! Power your 25 Amp
HF or 2M/440 MHz radio and accessories. $ l 4995
MFJ’s MightyLites™ are so light and
small you can carry them in the palm of plus s&h
your hand! Take them with you anywhere, MFJ-4245MV
No more picking up and hauling around 45 Am
heavy, bulky supplies that can give you a E o5
painful backache, pulled muscle or hernia. l 99
MFJ’s 25 Amp MighryLite™ weighs plus s&h

just 3.7 lbs. - that’s 5 times lighter than an

equivalent conventional power supply.

MET’s 45 Amp is even more dramatic -- 8

timesy lighter and weighs just 5.5 pounds!
No RF hash!

These babies are clean . . . Your bud-
dies won't hear any RF hash on your sig-
nal! None in your receiver either!

Some competing switching power sup-
plies generate objectionable RF hash in
your transmitted and received signal.

These super clean MFJ] MightyLites™
meet all FCC Class B regulations.

Low Ripple . . . Highly Regulated

Less than 35 mV 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!

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

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':Wx4'/:-Hx6D in.
MFJ-4245MV, $199.95. 45 Amps
maximum or 40 Amps continuous. Weighs
5.5 pounds. Measures 7'2.Wx4*/.Hx9D in.

Front-panel control lets you vary out-
put from 9 to 15 Volts DC.

Front-panel has easy access five-way
binding posts for heavy duty use and ciga-
rette lighter socket for mobile accessories.
MFJ-4245MV has two sets of quick-con-
nects on the rear for accessories.

Brightly illuminated 3 inch meters let
you monitor load voltage and current.

A whisper quiet internal fan efficiently

compact switching
power supply delivers 3!
25 Amps maximum/

22 Amps continuous

at 13.8 Volis DC. Low ripple, highly regulated. No
[RF Hash! Five-way binding posis for high current.
chk connects for accessories. Over voltage/cur-

NEW! 25 Amp Mighybie
Super light, super Ml;’g4125

Pl skeh

Cprotect:on 110 or 220 VAC operation. Meets
Class B regs. 3.5 Ibs. 5':Wx2'/Hx 10°/:D in.

MFJ 35/30 Amp Adjustable Regulated DC Power Supply
Massive 19.2 pound transformer . . . No RF hash . . . Adjustable 1 to 14 VDC . . .

MFJ-4035MV MFJ’s heavy duty
$ ©5 conventional power sup-
l 49 ply is excellent for pow-
plus sé&h

ering HF or 2 Meter/440 MHz
transceiver/accessories.

A massive 19.2 pound transtormer
makes this power supply super heavy duty!
It delivers 35 amps maximum and 30 amps
continuous without even flexing its mus-
cles. Plugs into any 110 VAC wall outlet.

It’s highly regulated with load regula-
tion better than 1%. Ripple voltage is less
than 30 mV. No RF hash -- it’s super clean!

Fully protected -- has over voltage pro-
tection, fold back short circuit protection
and over-temperature protection.

You get front panel adjustable voltage
from 1 to 14 VDC with a convenient detent
set at 13.8 VDC. A pair of front-panel
meters let you monitor voltage and current.

Three sets of output terminals include a
pair of heavy duty five-way binding posts
for HF/VHF radios, two pairs of quick-con-
nects for accessories and a covered ciga-
rette lighter socket for mobile accessories.

A front-panel fuse holder makes fuse
replacement easy. Whisper quiet fan speed
increases as load current increases -- keeps
components cool. 9':Wx6Hx9':D inches,

MFJ High Current Multiple DC Power Outlets

Power two HF/VHF transcewers and six or more accessones Sfrom your 12 VDC power supply

New!
MFJ-1117

MFJ-1118, $74.95. This is
MFI's most versatile and highest current
Deluxe Multiple DC Power Outlet. Lets
you power two HF and/or VHF transceivers

MFJ-1118
5749

MFI-1116

495

and six or more accessories
from your transceiver’s main 12
VDC supply.

Two pairs of super heavy
duty 30 amp 5-way binding
posts connect your (ransceivers.
Each pair is fused and RF
bypassed. Handles 35 Amps
total.Six pairs of heavy duty, RF
bypassed S-way binding posts
let you power your accessories.
They handle 15 Amps total, are
protected by a master fuse and have an
ON/OFF switch with “ON" LED indicator,

plus s&h

1118. No 30 amp posts. Has “ON" LED
and 0-25 VDC voltmeter. 15 amps total.

MEJ-1112, $34.95. Similar to MFJ-
L116. No onfoff switch, LED, meter, fuse.

NEW! MFJ-1117, $54.95. For power-
ing four HF /VHEF radios (two at 35 Amps
each and two at 35 Amps combined) simul-
taneously. Tiny 8x2x3 inches.

Free MFJ Calalog
Nearest Dealer . . . 800-647-1800
hitp://iwww.mfjenterprises.com

Built-in 0-25 VDC voltmeter. Six feet ® | Year No Matter What™ warranty * 30 day money

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, 12'4x2%:x2'/> in,
MFJ-1116, $49.95. Similar to MFJ-

back guarantee (less s/h) on orders direct from MFJ

MFJ] ENTERPRISES, INC.

Box 494, Miss, State, MS 39762

(662) 323. 5869; 8-4:30 CST, Mon.-Fri.
662) 323. 6551; Add s/h

Tech elp: (662) 323.0549

Prices and specifications subect to change. (c) 2000 ME] Enterprises, Inc.

All are protected by MF]’s famous No Matter What™ one year limited warranty.



* Forums - All three days
* 500 inside exhibit spaces
¢ 2500+ space Flea Market area!

Hamvention® 2004

“Year of the Contact”
The world’s largest amateur radio gathering and trade show.

May 14, 15 & 16, 2004
Hara Arena, Dayton, Ohio

New this year!
Inside Exhibitors & Flea Market

Save $5.00
Buy advance tickets online at:
www.hamvention.org/tickets.html

Ticket orders with checks received after April
25 (USA) will be processed and held for Will

Call pickup at the HARA Box Office.

Vendors can register online.

See the latest information at:
www.hamvention.org

(937) 276-6930

Attention Exhibitors!!
Place your information in the hands
of every attendee with an ad in the
Hamvention® Program.

ads@hamvention.org

RADIOS-ON-LINE

-.0Nn the ARRL web site: http://www.arrl.org/ads/RadiosOnLine/
Buy, Sell or Trade gear FAST... VERY FAST!

STAR QUALITY QSL’S

E-Mall:wx9x @wx9x.com
http://qth.com/star
1608 E. Lincolnway, Sulte H - Valparalso, IN 46383
(219) 46571 28~ Fax (219) 464.7333

HamCall™ world wide CD-ROM
QOver 1,700,000 listings
4= HamCall™ CD-ROM with FREE updates
via the Internet for 6 months.
Clearly, the most current and complete

ham radio CD-ROM. Updated monthly!
The HamCall™ CD-ROM allows you fo 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, street address, city, state, posial code, county, country
and more. Custom label prinfing options prints a varcty of
labels. HamCall™ is $50, plus $5 s/h ($8 international).
Works with DOS, Windows 3.1/85/98/ME/2000/XP
Works with most logging programs.
FREE & month Internel password included.

g'E?ﬁ:gDX;lWIN Vo

Featuring Integrated PSK31,
and Dual Radio Support

DX4WIN now combines the quality
features, flexibilty and customer
support it’s famous for, with a high
quality INTEGRATED PSK31
interface. No longer do you have to work
PSK and then log in separate applications.
It can ALL be done within DX4WIN,
using all standard DX4WIN features.

DX4WIN version 6.0 only $89.95
Shipping $6.95 US/$11 DX.
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 www.dx4win.com

LS BEFORE DPERATION.

- Supplies High Quality/Clean Power.

- Lightweight & Super Quiet Power.
- RPM’s Vary for Long Run Times.
- Battery Charging Cord Included.

CREAT PRICE & FREE SHIPPING!

N THE CONTINENTAL 48 STATE

M AYBERRY

SALES & SERVICE, INC.

Call toll free: 800 -L9L-1T45¢
www. mavyberrys.coméf

AD YOUR OWNER'S MANUAL AND ALL LABE|

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. hitp://www.rusprint.com

QSLKIT - CardBoxes - Dividers - MORE
www.HamStuff.com by W7NN

QUALITY QSLs by Star Printing. See our
display ad on this page.

General

NEAT STUFF! - DWM Communications -
http://gth.com/dwm

#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/

3300+ DIFFERENT AWARDS online. Annual
subscription $6.
http://www.dxawards.com/offer.html

ADVANCED PCB DESIGN offers schematic
capture and PCB layout services. Analog,
Digital and RF circuits. Commercial and
Military applications. Over 20 years
experience. Reasonable rates. Call W2FGV
at 1-888-618-7267.

ALUMINUM CHASSIS AND CABINET KITS.
UHF-VHF Antenna Parts, Catalog E-mail:
k3iwk@flash.net or
http://www.flash.net/~k3iwk

AMATEUR RADIO SERVICE/ALIGNMENT.
Authorized Kenwood, ICOM & Yaesu Service
Center including: Amplifiers & Tuners.
<N1IMO Bernie, W1ZC Dick, KA1SU Jim>
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 & N@AX
test the KT34XA, TH7, TH11, C-3 Skyhawk
and more. Over 60 pages. $17 + $4 s/h.
CHAMPION RADIO PRODUCTS,
www.championradio.com, 206-890-4188.

ANTENNA COMPARISON REPORT: HF
VERTICALS K7LXC and 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

ARRL, Heil, Larsen, Pryme/ADI. Great
products at discount prices.
WWW.CHEAPHAM.COM

BEAM HEADINGS $6.00 PROPAGATION
SOFTWARE $20.00 Engineering Systems
Inc., P.O. Box 1934, Middleburg, Virginia
20118-1934 w4het@aol.com

BELDEN COAX - “The Goed Stuff” at
www.Radio-Warehouse.com
tel: 704-321-2300

CALL SIGN CAPS: Baseball caps embroi-
dered with your name and call. See our site
for samples and prices. www.stitchedart.com
Stitched Art 518-272-7340.

CASH FOR COLLINS & HALLICRAFTERS
S$X-88; 625-1; 55G-1; 399C-1; KWM-1; 515-1
“buy any Collins equipment”’ Leo KJ6HI ph/fax
(310) 670-6969, radioleo@earthlink.net

232 Main Street~PQO Box 113, Port Murray, NJ 07865L
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EVERY ISSUE OF

The entire run of [WSilk- from
December, 1915 thru last year is
available. Over 1,700 fiche!

You can have access to the
treasures of [[fSilk without several
hundred pounds of bulky back
issues. Qur 24x fiche offer actual

full page images. The complete and
orlgllna 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.

on microfiche!

The collection of microfiche, is
available as an entire set, (no partlal
sets) for $399, plus $15 shipping
g US). Annual updates are available
or$10each plus $3 shlpplng Your
satisfaction is guaranteed!

@2 SUCKMASTER |

6196 Jefferson Highway —
Virginia 23117 USA

Mineral,

@ 540:894-5777+800:282-5628
Fax540:894-9141
www.buck.com

HF Antennas do not need to to be long & skinny.
Short, fat ones work great too!

$3SOTRON

Antennas for 160 - 6 melers
The unique design gives it a leading edge.
Greal Performance « Easy Installation
www.isotronantennas.com
719-687-0650
BILAL COMPANY
137 Manchester Dr. = Florissant, CO 80816

G3SEK TRIODE AND TETRODE BOARDS & Kits
Exclusive Distributor for the CT Line of CW Keys
SPECIAL GS-35B TUBE & SOCKET $189.95
3-500ZG $135 Each
572B (Quad) $194.95 Set
811-A (Quad) $94.95 Set
ACXB00A Pair $190.00 - 4CX400A Pair $210.00

GU-84B $199.95 Each ©
%J GU-78B $429.95 Each
256-593-0077
http://www.tomstubes.com

Intelligent DC power panels

The quality
standard of
DC power
panels.

New PWRgate

Simple backup power system. Safely connect
both a battery and a power supply to your station.

RIGblaster Pro

everything you can do with a computer and a radio

See our new products at Dayton Hamvention, 330
http://www.westmountainradio.com

West Mountain Radio « nizzand kiumr
18 Sheehan Avenue, Norwalk, CT 06854 (203) 853 8080

The BEST in

Mobile mounts
Download catalog at

www.wYiix.com 43wy, ik

Hometown,Il 60456

708-423-0605,1691 fax
u EQUIPMENT LTD. T
=

N3FJP’s Logging Software

General Logging & Contest Specific Pragrams

= Easy - Efficient - Enjoyable to use!

* Free to try & just $6 - $19 lo regisler!
= Many great features!

www.n3fjp.com

%

> KENWOOD <K

<Y ()
FROM MEMPHIS AMATEUR A

1.800-238-6168

TOLL FREE! Call us for the best deal!
(Tennessee residents may call on our WATS line)

MEMPHIS AMATEUR ELECTRONICS INC
1465 Wells Station Rd, Memphis, TN 38108

Visit Our Web Site!
www.memphisamateur.com

Open 9 - 5 Mon - Fri-Sate 12

==

N.VU5
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« The Buddipole Antenna
» Extendable Tripod

The Buddipole Deluxe Package
is everything you need to setup an efficient
portable antenna solution anywhere in the
world in just a few minutes. The package
Includes the following custom components
which all fit into the padded carrying bag:

NEW PRODUCT!

Military-Style | /
shock-corded whips. /
Adjustable lengths.
Rugged. Portable.
Lightweight.

* Work all bands 2 thru 40 with
one set of coils

« Lightweight, rugged components

+ Instantly change antenna shapes

* Modular Design

- Rotatable/Directional

+ Big Antenna Performance!

w/locking base (
+ Portable Mast - extends
to 8" in height (10" with tripod)

= 12" or 25’ coax assembly
« Rotating Arm Kit-change
antenna configurations

« Antenna System Bag - 24"|ong

« Extra Telescopic Whip

- 3 extra coil clips

» Antenna Operating Manual
* FREE - New 10-page

modeling repaort

See you at Dayto

CDE/Hy-Gain Rotors: We rebuild them, sell
refurbished units, and can Hot Swap!

For info, see www.fxrotorworks.com or call
618-435-2149

COAX COAX COAX - Coax by Belden, Times
Microwave and Andrews. RG213, RG214,
9913, LMR-400, LMR-600 and many others
cut to your specifications, We also install
connectors. Hardline 1/2 inch, 7/8 and 1 5/8
cut to your specs. Full line of Larsen ham and
commercial antennas all at discount prices.
Don't delay, call Cook Towers today toll free
877-992-2665 or email

cooktowersinc @aol.com. Major credit cards
accepted.

COLLINS 312B-3, 270G-1 and 270G-2
SPEAKERS. Newly manufactured accesso-
ries and spares for Collins A + S-Line
equipment. For more information please visit
our website at www.advanced-optics.com/
collins.htm. For all US and Canadian sales
please contact David Knepper, W3S8T, PO
Box 34, Sidman, PA 15955. Phone (814) 487-
4403 Eves or email him at cra@floodcity.net.
See us at Dayton Hamvention on the Collins
Radio Assocation Stand.

DIRECTIONAL Antennas Made Simple.
Excellent for 160/80/40m.
WWW.BROADCASTBOOKS.COM

DX Tips Book features ideas and tips for
DXing success from a survey of 100 top
operators, $9.00 plus $1.50 shipping. Send
check payable to D E Logan, at DX Book,
9901 Cypress Circle, Mentor OH 44060

GO TO

www.buddipole.com

Visit Dayton

Booth #546

for a Show
Special!

Everything you need: the
original EZ Hang, the
EZ Winder, a Spare Set
of Bands and Seven
Extra Weights: $99.95 + $9.05 (US) S&H

EZ Hang

Code Q
| B07A Jefferson Davis Hwy Suite #101
Fredericksburg, VA 22401
Phone: 540-286-0176
www.ezhang.com

=

W3FF Antennas
2390 Templeton Drive
Redding, CA 96002

PHONE: (530) 226 8446
FAX: (630) 232 2753
E-malL: sales@buddipole.com

Ferrite and iron powder cores. Free

catalog and RFI Tip Sheet. Our RFI kit gets

RFI out of TV's, telephones, stereos, etc.
Model RFI-4

+$6 S&H U.S./canada. Tax in Calif.

Use MASTERCARD or VISA

Y .
< PALOMAR
BOX 462222, ESCONDIDD, CA 92046

TEL: 760-747-3343 FAX: 760-747-3346

e-mail: info@Palomar-Engineers.com
www.Palomar-Engineers.com

Vintage Manuals, LLC
Over
350 Manufacturers
and over
11,000 Manuals
Radio, Test Equipment, Audio

www.vintagemanuals.com
(800) 807-6146 * sales@w7fg.com

True Ladder Line

Nominal Impedence — 800 OHMS » Spreaders — Light Weight,
Low Wind-Loading & Lang Life « Wire - 16-Gauge, 26-Strand,
100% Copper * One conductor from equipment to far-end antenna
insulator {supplied) * No Splices 100 ft. of Ladder Line with each
Doublet Antenna
160-10 Meter Doublet Antenna............. $74
80-10 Meter Doublet Antenna
40-10 Meter Doublet Antenna
G5RVY 80-10 Meter Doublet with

31 feet of Ladder Ling .......c.c.c....... $
100 ft. of Ladder Line Only ..............
50 ft. of Ladder Line Only .............
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ELECTRONIC COMPONENTS, kits, test
equipment, antenna supplies, books, and
tools. Many hard to find items like variable
capacitors, vernier dials and drives, coil
forms, magnet wire, toroids, more. Visit
Ocean State Electronics at
www.oselectronics.com

ELECTRCNIC KITS & ASSEMBLIES.
Surplus Parts www.a-aengineering.com

“EVERYTHING FOR THE MORSE ENTHU-
SIAST" Morse Express. Keys, keyers, Kits,
books. 303-752-3382. http://www.MorseX.com

FERRITE Split core w/plastic case
www.e-olympix.com

For Sale: Binder covers for QST, sold with
or without issues. From 1960s to present.
$8 each. WA7FUP, 830-393-6660.

FOR SALE: Down East Microwave 28-432
MHz transverter, factory-wired, 30 W, vg
$300.00. D.E.M. 100 mW-15W out 432-435
MHz linear amp. Factory-wired, very gud,
$40.00. KBDEO 937-675-3711

straley4272 @msn.com

FOR SALE: DRAKE TR-4 with 34PNB Noise
Blanker, power supply & book $350.00.
KN4KU, 352-596-1730

FOR SALE: Ten Tec 555 Scout, 7 band
Modules, Antenna Tuner, $275.00. HW-7,
some mods $45.00. 775-623-0584, W7QWD

FOR SALE - The largest most complete US
Callbook collection in the world from the first
Department of Commerce 1913 issue through
the flying horse 1997 - Radio Amateur
Callbook. Many odd ball issues from 1914 are
included, all original copies. Price $10,000
firm, plus shipping. Also individual Call sign
history are available for $20.00 each. Ron
W3OR 302-875-1100 or w3or@aol.com.

Early pictures at www.w3or.com.

FREE 200 pounds parts, hardware and
homebrew gear. CDE 45, $50.00 W2AYM
716-873-5349




Fax 605-886-3444

‘ lr Technical & Info 605-886-7314
INC.

'
1 '800 '92 7 '42 6 1 710 10th Street SW, Watertown, SD 57201

Call for Repack Special Pricing!

MicTEL
KGaKY

When you buy a
i new ‘PROII or

SUPERCHARGED PERFORMANCE! HHOPROS
Icom IC-746PRO Plus Free PS-125*

“This is a limited time offer. Call for details.

WE WANT T0 BE “YOUR”
RADIO DEALER

Check us out on the web (updated daily!)

GO QRP! www. burghardt-amateur.com
Icom IC-703

Shown with Optional LC-156 Backpack or e-mail us at
’ A hamsales@burghardt-amateur.com

PROVEN PERFORMANCE! GET INTO HF!

Icom IC-706MKIIG lcom IC-718
Plus Free RMK-706 Remote Mount Kit* Plus Free UT-106 DSP*

Serving Amateur Radio Operators Since 1937 s



Pushbutton Switching of Mics & Radios

Dayton
Booth #471

Dayton
Booth #471

Now Accepling Orders
Product available May, 2004

NCS-3250 Mobile Multi-Switcher

B Single mic input (8 pin or RJ-45) B Switches mic between 4 radios and PA B Only 2 speakers
required, 1 for Selected and 1 for Unselected RX Audio M Use any dynamic or electret mic M PA

output for radios or mic M Built-in cross-band repeater / range extender Ml Separate volume
controls for Selected and Unselected Audio ll Separate Selected and Unselected Audio Mute
functions M Automatic muting of external equipment Bl Auto Mute of RX audio when transmitting
(selectable) M Select radios, PA and muting functions from DTMF mic Bl Spill proof front panel

M All pushbuttons are back-lighted for night operation [l Busy Lights (LEDs) for each radio

M LEDs to indicate Selected radios and mute functions ll Automatic dimming of LEDs based on
ambient lighting B Mounting bracket included B And much, much more !

NCS-3240 Multi-Switcher
B Connect up to 4 audio sources to any one of 4 radios B Matches any mic or
and pin= PTT input for foot or
ted radio @ Supports sub-receiver
( to selected radio
Select a mic, Select a radio, Transmit ..... It's that simple !

ntrol and line-level audio
E y o Aute All* Pushbutton B
a-jphuns-e or bothll Great for use with NCS-3240

Séé us in Dayton, Booth #471

New Communications So!ut:ons, LLC
Toll Free Tel: (888) 883-5788
www.ncsradio.com
Email: nesradio@ncsradio.com

FREE DX HEADING MAPS, lists at http://
forums.delphiforums.com/haminfo. W2HOJ

FREE!"!"! Ham Radio and other CD-Roms &
Software disk catalog. MOM ‘N’ POP’S
SOFTWARE, P. Q. Box 15003-HA, Springhill,
FL 34604-0111. 1-352-688-9108.
momnpop @ momnpopsware.com

Visit the
ARRL exhibit
at booths
208-210,
220-222 and
260-262 to
get your
FREE

Dayton 2004
button!
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HALLICRAFTERS Service Manuals. Amateur
and SWL. Write for prices. Specify model
numbers desired. Ardco Electronics, P.O. Box
95, Dept. Q, Berwyn, IL 60402,

HEATHKIT AMATEUR RADIO REPAIR by
RTO Electronics, 7280 Territorial Road,
Benton Harbor, Ml 49022, 2638-468-7780.
E-mail: hamtech @ rtoham.com.
www.rtoham.com

HEATHKIT Digital Clock model GC-1108 in
box. Qty 3 $125.00 each 904-398-4090
w4cQQ

HENRY KD2 Amplifier $550. Fold-over
section, Rohn 25, New $300. 727-819-8233
or jwc9@juno.com

HY POWER ANTENNA COMPANY
hitp://www.angelfire.com/electronic/hypower.
Halfsquares, deltaloops, multiband and QRP
antennas

| NEED a Yaesu FTS-6 Tone Squelch
Unit for an FT-209RH handheld. KIBYK at
760-806-8139 or gpjones@adnc.com

ICOM repair most ICOM radios by ex-ICOM
tech. COMTEK, http://www.w7jv.com
w7jv@aol.com 360-779-9730, Kuni

KENWOOD Factory Authorized Service
Also repair ICOM, YAESU and others.
GROTON ELECTRONICS (978) 630-9996.
http://www.grotonelectronics.com/

KENWOOD T5-830S, Book and MC-50 mike
$500.00. KN4KU 352-598-1730

LEARN CODE by Hypnosis,
www.success-is-easy.com 800-425-2552.

MACINTOSH ham logging program on CD-
ROM. hitp://www.peachtree-solutions.com

MORSE 0-20 WPM 90 days guaranteed!
Codemaster V for IBM compatible PC $29.95,
Morse Express, 800-238-8205.
http://Avww.MorseX.com

MORSE CODE DECIPHERED is simple,
elegant and inexpensive.
www.morsecodedeciphered.com

MY TEN-TEC needs a 410 IF board. Anycne
have a defunct transceiver with a good 410
unit? | will pay a reasonable price for this unit
or complete XCVR., WETVP Tel 530-622-
6838. Reverse charge OK.

NEAT STUFF! - DWM Communications -
http://gth.com/dwm

NEW ROHN TOWERS - Cheap. Check us out
www.alabamatower.com

One-Man Towers™ USA. Fantastic deals on
in-stock 33-50 ft towers. Free-standing.
125mph. (888)558-4300;
www.onemantowers.com

PRINTED CIRCUIT BOARDS for projects
shown in QST, QEX, HR, ARRL HB, 73 and
more. Custom boards available. FAR Circuits,
18N640 Field Ct, Dundee, IL 60118;
fax/phone 847-836-9148;

www.farcircuits.net; farcir@ais.net

QFile™ QSL FILING SYSTEM - Get
Organized! DXCC and WAS.
www.Radio-Warehouse.com or
704-321-2300.




ARRL Book on CD-ROM

$24.95

Tune in the
Umverse 3

: tra,lerresm_ai -
lntem'gence . ;

0
By Dr. H. Paul Si’luch,;

Are we alone
in the Universe?
YOU can play a vital role in finding

the solution to the greatest mystery
of all time with...

Tune in the Universe!
A Radio Amateur's Guide
to the Search for Extraterrestrial
Intelligence

by Dr. H. Paul Shuch, N6TX,
Executive Director
of The SETI League

Tune in the Universe! is an
easy-to-use guide for hams,

amateur astronomers, and other
hobbyists participating in a
scientifically credible search for
extraterrestrial intelligence.

Covers current SETI theories,
techniques and results. Even

bulld a SETI monitoring station!

Its six sections are part history,
tutorial, and memoir (includes 16
“Dr. SETI” songs). Richly illustrated
with color images and drawings.

“l congratulate Dr. Shuch on his
lucid, comprehensive, and often
very amusing account of the radio
search for ETs. Perhaps, as some
wit remarked, the best proof that
there is Intelligent Life in Outer
Space is the fact it hasn’t come
here. Well, it can’t hide forever—
one day we will overhear it.”

—Sir Arthur C. Clarke

CD-ROM is Windows,
Macintesh and Linux
compatible. Requires an
Intemet-ready computer and
an installed Web browser,
sound card, CD-ROM drive
and mouse.

ARRL Order No. 8543

—$24.95*

*shipping: $6 US (ground)
$13.00 International

ARRL ’iitEdR Rabio

225 Main S1, Newington, CT 06111-1484

tel; B60-594-0355 fax: 860-594-0303
e-méil; pubsales@arrl.org

www.arrl.org/sho
af P st sizo0d

TE_CH:TB—LI{ ( IC-2720H - Expanding Your FM Mobile Horizons )

Want to add new-found fun and excitement in your mobile pursvits? Check out lcom’s new IC-
2720H Dual Band FM mobile transceiver. It's loaded with today’s hottest features, a joy to
operate, ond it will do crossband repeat. This unique transceiver is comprised of o small main
unit, a remote-mount control head and an 11 foot interconnecting cable. It installs in a snap
and produces a custom “builtin look” everyone will envy.

ROAD FRIENDLY, SURVIVAL READY! The IC-2720H features full duplex 2M,/70CM
operation, plus it simulianeously receives
signals - the right side is o wide band receiver
covering 118-174, 375-550, & 810-999.990
MHz*, while the left side covers the ham bands
between 118-550 MHz. Each band has its own
tuning, squelch and volume confrols for easy
operation, and all operating parameters are

1IC-2720H
directly accessible from the supplied mulfifunction mic. This transceiver has it all!

The IC-2720H delivers 50 watts output/2M, 35 watts/70CM and lower power selections of
15 and 5 watts per band. Additionally, it has 212 memories, 10 banks that can store up fo
200 mix-ond-match memories each, os desired. For weather watchers, the IC-2720H is
preprogrammed with NOAA weather channels, and has a weather alert system that sounds
an alorm when receiving a NOAA weather dlert or bullefin.

Parficularly otfractive is the 1C-2720H's inclusion of both CTCSS and DTCS encoders and
decoders. Plus there’s a tone-scan system that defermines a repeater’s required access fone
and automatically loads it in CTCSS or DTCS memory. Either decoder can also be used fo
silently monitor a confinuously-busy repeater and respond with alert beeps when receiving o
specific tone or code. Further, the CTCSS decoding system is directly compafible with CTCSS
encoders in all makes and models of FM transceivers (although other stations may wish they
too had an 1C-2720H for silent moniforing) !

CROSSBAND REPEAT TOO! Like high tech fun? The IC-2720H is capable of crosshand
repeat operation; It's like hoving a 50 watt rig right in your hand! Avoid unouthorized
operation by activating either the CTCSS or DTCS for “Closed Repeater” operation. For
information about acceptable crosshand repeat operation, contact lcom’s literature request
hotline at 425-450-6088 and ask for our crossband repeat brochure. This document is
downloadable from the web.

Ready to open new dimensions in FM mobile enjoyment and stay survival ready for
emergencies foo? Icom’s new IC-2720H s the key. Check it out at your favorite dealer!

Visit your authorized Icom dealer foday
to see our full product lineup!

Go mobilel
[www.itomumericu.mm]

ICOM
*Cellulor frequancias blocked; unblocked versions available fo FCC approved usars.

©2004 leom America Inc. The lcom logo & u registered frdemark of [com [nc. All specfications ura subject fo changs without nofics or ebligation. 6709
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Office School Clock #1 U
WT-3121A $39.95>
This wall clock is great for an office,
school, or home. It has a professional
look, along with professional reliabil-
ity. Features a manual set option, day-
light saving time disable option,anda —
safe plastic lens and case. j

_(" Atomic Digital Wristwatch |
<H15U $34.95

A high tech digital wristwatch with a
sophisticated look. Features a metal
link band, 12/24 hr time formats,
backlight. date, and day of week.

1010 Jorie Blvd. #332

Qak Brook; Il 60523
1-800-985-8463

www.atomictime.com

/

Use coupon code: IT15U34

l( Arcron Atomic Watch
<36(G24-4 $249.99
This elegant watch features a shock-
resistant titanium case with hardened
mineral lens. Silver dial with arabic
numerals, and high quality replace-
able leather band. Watch can change
to any world time zone. Case diameter|

3 IFF @ 118
WS-8007U-C

40mm. Made in Germany.

1-800-985-8463

www.atomictime.com

E
\';"‘La('fmsse Digital Wall Clock
This digital wall / desk clock comes with a beauti-
ful cherry wood frame. [t shows time, date, day of
week, temperature and moon phd:a. 12/24 format,

$34.95

planes. With small radio receivers hidden inside our timepieces. they automatically syncronize to lhe lJ 9 /\Iomu. ('Im.k (v\hu.h
measures each 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. Qur timepieces even account automatically for daylight saving time, leap years, and leap

| seconds. $7.95 Shipping & Hdﬂdlul;_ via UPS. (Rusll available at additional cost) Call M-F 9-5 CST for our free Ldldlus,

Book available from ARRL!

— Electrical Power for Home, Boat & RV

INDEPENDENT
ENERGY GUIDE

Plan the ideal independent power system for your home, boat or RV.
288 pages. © 1995 by Kevin Jeflrey, and published by Orwell Cove Press.

Independent Energy Guide

ORDER Toll-Free 1-888-277-5289 (US)

225 Main Street, Newington, CT 06111-1494
tel:860-594-0355 » fax:860-594-0303 «

Independent Energy Guide

by Kevin Jeffrey

A unique resource for understanding and managing power
systems. Covers fixed, portable, and mobile energy
systems; DC charging sources and AC power systems
including solar panels, wind- and water-powered
generators, engine-driven alternators, portable generators,
AC-10-DC batlery chargers, inverters, and more.

ARRIL Order No. 8601
Only $19.95%

#shipping: $7 US (ground) $12.00 International

www.arrl.org/shop
ARRL

e-mail: pubsales @ arrl.ore

QST 3/2004
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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 751489,

RADIO RECYCLER Antique repair and
restoration. Contact Dean Jones,
www.radiorecycler.com 760-221-4098

RADIO REPAIR, Done right! 23 years
specializing in Kenwood Yaesu, lcom,
including lightning-damage repairs. INTER-
NATIONAL RADIC, 1118 Raymond Ave., Fort
Pierce, FL 34950. intlradio @juno.com
1-772-489-6302 http://www.qth.com/irsd

Remote Control by DTMFs over the
telephone http://www.hamkit.com

REPEATER OWNERS - Commercial
repeaters, any base station antennas by RFS
(Cellwave); Sinclair, DB Products, TX/RX and
many more. New factory tuned to your
frequency in the Amateur Bands. Duplexers,
circulators and filters by TX/RX. High power
repeater amps 144, 222, 440, and 1296
tuned to your desired output frequency. All at
discount prices. Cook Towers - 877-992-
2665, cooktowersinc @aol.com. Major credit
cards accepted.

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

" S BAND DISH with helix feed.

W7LRD@JUNO.COM

SALE TO Highest bid, Collins 73S3C,
manual, speaker, spare tubes, keyers
vibroplex-ww2 straight key, brasspounder.
on2nm @skynet.be, ON2NM

SATELLITE EQUIPMENT -
C/Ku Band Big Dish Equipment,
http://www.daveswebshop.com

SELL ARGONAUT 509 Nice Conx. Extras
Call 423-753-5593 WA4HXS

SMC ELECTRONICS - Surplus and
refurbished electronic equipment including
repair/replacement/experimenter parts and
accessories. Over 4100 items in stock.
KA1BIN www.smcelectronics.com

SPYDERCONE ANTENNA. 877-890-CONE
(2663) www.coneantenna.com

SUPER DOUBLE BAZOOKA ANTENNA
Construction information book $10.00. 160m
through 10m. Ready to ship to you. Make
money order out to: John Cook, 2205
Fullerton Ave, McAllen, TX 78504. Phone:
(956) 972-0394, E-mail:
jrcbazooka@yahoo.com

SURPLUS MICROWAVE PARTS AND TEST
EQUIPMENT. Visa, MasterCard, Discover
and PayPal. Free shipping orders over
$500.00. Ask about ham discounts.
www.dudleylab.com Toms River, NJ, USA.
732-240-6895

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.

Test Equipment for sale. Large quantity of Tek
and HP, scopes, TM500, more! Contact Eric
Wenocur for list - eric@lab-tech-systems.com




Moving Hams
on Radio and
the Internet

A Guide
to the

Automatic
Position L

Reportin
System

station requires
little more than
a VHF radio and
computer,

ec

m Track moving objects on
maps (other stations, public
service vehicles, marathon
runners, etc.).

m Display weather statistics
and storm warnings.

® Find a hidden transmitter or
jammer.

m Access the APRS network
on the Internet—even
without a radio!

Use this book to learn how to
configure hardware and
software to make the best use
of your APRS station. Includes
details for APRS operation,
technical support, complete
Glossary of Terms, and a
summary of APRS software
commands!

Written by QST columnist and ARRL
author Stan Horzepa, WA1LOU,

APRS —Moving Hams on
Radio and the Internet

ARRL Order No. 9167—Only $17.95

*shipping $7 US (ground)/$12 International

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5286 (US)

GET 412004

ARRVL ’iiiteur ravio

_ l_“_ [IC-746PRO - How to tweak your DSP}

Ready for new radio thrills and excitement? Gear up with lcom’s new IC-746PRO and experience a
fotally new dimension in amateur radio enjoyment!

This new generation fransceiver delivers unsurpassed DSP performance on all bands and modes, it is
affordably priced, and it can also be tweaked to fit your particular operating needs or band conditions
at the fime. This Tech Talk overviews that concept.

Receive DSP Tweaks. First, you can select a built-n filter bandwidth that s fully adjustable from
3.0kHz to 50Hz for superb sounding SSB audio, copying weaker stafions and dodging QRM or
working CW in high style, as
desired. Second, you can use the
Twin PassBand Tuning controls to
further tweak a selected filter's
center frequency and width. By
adjusting the concentric controls
together, 0 received station’s
RS bass, mid range or freble tones
IC-746PRO can be emphasized. By adjusting
‘Superﬂm[_'geﬂ]’e[fa[mancﬂ them separately (one up, one
down), a chosen filter's
bandwidth can be sharpened to eliminate “side QRM” lower andy/or higher in frequency. You can also
menu-udjust the upper edges or shoulders of a filter's response curve and tweak the receiver's
bass/treble equalization to mate with your hearing preference. Add in mulfiple AGC loops which,
combined with the IC-746PR0’s excellent DSP system, prevent strong adjacent frequency inferference
from reducing receiver sensifivity or causing “pumping” of receive oudio, and you have new
millennium performance supreme!

As Ray Novak, lcom’s National Amateur Sales Manager, discovered during DXpedition operations from
A52RN/Bhutan, copying a weak (S3) signal only 200Hz from a strong (S9+) signal is a cinch with
the [C-756PROI... which uses the same DSP engine as the IC-746PR0. Now that is impressive!

SSB Transmit Tweaks. Three choices of fransmit filter bandwidths, 2.8, 2.4 and 2.2 kHz plus
adjustable microphone equalizafion let you custom-tailor the IC-746PRO’s transmit audio to match
your particular voice characteristics. By selecting a wide filter and boosting bass, mid range and /or
high tones in that chosen bandwidth, your voice can sound extra-rich and full-bodied — even better
on the air than “in person.” By selecting a namow filter and emphasizing upper range,/treble tones,
you can produce a remarkably strong signal with maximum “talk power” for DXing or communicating
under adverse band condifions. Additionally, all filter and equalizer settings are easily changed so the
IC-746PRO “has a different face fo fit every need.”

The Digital Difference. Some amafeurs may understandably question how the IC-746PRO’s
performance is superior fo other transceivers of similar power and bandwidth. The answer is using IF
level DSP plus ultrasteep skirted filrers. Combined, they ensure you hear good and sound great yet
stop interference and “splatter” like a brick wall. That is the PRO’s advantage and it is tenific! Test-
fune an ICG-746PRO at your favrite dealer and ses for yourself!

Why noi? You deserve itl : -
(www.icomumerica.com) I ‘ O M

2003 lewnr fmenice Inc. The leom logo is o 1egistered frademork of fcom Inc. Al speaficotions ore subject to chunge without nafice or obligetion. 6387
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TUBES: We have a large inventory of new
CAB'-E x' P E R rs old stock amateur tubes from 8xx to 3-
1000Zs to sweep tubes - all at great prices.
Radio Daze, LLC, 7620 Omnitech Place,
Victor, New York 14564, Phone
(585) 742-2020, Fax: (800) 456-6494,
email: info@radiodaze.com, web:
www.radiodaze.com

‘ WANTED: Early Microprocessors, eg: KIM's;

® Amateur Radio is Fun... Tt e s AVIOS o

® Cable X-Perts offers you 15001, 212 884-950; jonnFi750 @0l com
thﬂ FI.E"IBII.IT'... ~ WANTED: Heathkit SB-110 6-meter

transceiver, working or broken-down with HP-

® Which gives you the 23 p.s. 937-675-3711 straley4272@msn.com
WANTED: Late Round Emblem Coll
FREEDOM of CHOICGE. e e B O e o
1-661-259-2011, jstitz@pacbell.net
To see the most up-to-date

d top-rated coaxial N PNANTED:Tubes. Nobody pays more or
and top- aster than us! Mike Forman, 1472 MacArthur
assemmfes...rcﬂ:gg;fu:f,e CABLE X-PE TS, INC. Blvd, Oakland, CA 94602, 510-530-8840,
Ccable X-Per Sm 4469 Connecting You to the World... .
display boo 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: Yeasu FTDX560, BC-610, ART 13
and Accu-Memory Il Keyer, KBAW, (916)
635-4994; fdellechaie @ sbcglobal.net

WE BUY RADIOS!
Save 10% www.recycledradio.com (603) 942-8709

Use Code: "QST504"
I hrm—— Workshop cleanup: tubes; thousands of
Quality Products at Amateur Prices! economical electronic parts. #10 SASE; list of

The K1CRA RadioWebStore | yoyr needs. KODNR, 6350 Taft, Merrillville IN
www.klcra.com 46410

1-888-248-3484

Custom and PC Boards for projects in
OST, QEX, HR, ARRL HB, 73 and more.

Fred, KF9GX — FAR Circuits
Web Site/On Line Catalog:
www.farcircuits.net
Fax and phone — 847-836-9148
Dayton Hamvention Spaces 2981-2983

Better Than Tape

Easily Removed

www.seagmaui.com KH6SQ
Software Defined Radio Transceiver )r(t)u CtAN Ltg(f (_I:_SVNTACT[S),XTanageStOtSLs,
- Integrate wi (0] usini reme station
The FlexRadio SDR-1000 Lo Vistt s charame.oom

11KHz-65MHz RX

Multimode TX/RX Jnhs

-
+ 1-100W TX (w/ PA)
-

PC Based DSP

P Emer R n
Open Source ersonal Emergency Response Company

(www.link-to-life.com) looking for part

time installers in the following states:
Dayton Booth California (Fresno, Kern, Madera, Merced,
#313 Los Angeles, Sacramento & San Fran-

cisco counties), Kansas, New York (

] ) ) " Albany) New Mexico, Oklahoma (Roger
From AC50G’s QEX series, “A Software Defined Radio for the Masses. Mills, Dewey, Custer, Beckham, Washita,
Enjoy the future of amateur radio today. The SDR-1000 converts your PC and sound card into ‘:Ae"e‘:son’ I‘V(l-‘l'::rllntr{)ih, %krfu:?ief’ nti

a flexible software defined transceiver. Since all modulation, demodulation and control func- uskogee, arokee e Flore counties),

tions are defined in open source, Microsoft Windows software, it's the radio that just keeps gﬁ;gﬁﬁ:ﬂﬂ(I'g%ﬂ'i\?ar:gf:&g’tiggf gheny,

getting better! Software upgrades are free and frequent, with contributions from amateur ex- Tennessee (Macon, Clay, Pickett counties)
perimenters worldwide. The SDR-1000 has something to offer almost everyone: experimenter, Massachusetts (Worcester county).
contester, microwave or weak signal enthusiast, digital mode operator, or just plain rag chewer. Installs take approximately 1 hour.

It provides multimode general coverage RX from 11KHz through 65MHz and 1W PEP TX (100W Reimbursed monthly. Please email

HF PA optional) on all ham bands from 160M-6M. As a bonus, the receiver functions as a high jh@link-to-life.com

dynamic range spectrum analyzer. You will be amazed at the brick wall software filters that WANTED EOR SUMMER OF 2004:

offer a 500Hz filter shape factor of 1.05:1. An all-digital AGC eliminates weak signal compres- Instructors in electronics, ham radio,

sion (pumping) due to strong nearby signals. Start with the assembled and tested SDR-1000 computers and all other sciences. Small boys'
board set and then add an optional enclosure kit, low noise RF front end, 100W PA, 144MHz science camp in Pennsylvania. Apply:
transverter IF, and automatic antenna tuning unit. Visit our website to read the articles and Donald Wacker, P.O. Box 356, Paupack,

learn more about the SDR-1000, including minimum PC and sound card requirements. Pennsylvania 18451. 570-857-1401.

www.Flex-Radio.com 8900 Marybank Dr.
sales@flex-radio.com Austin, TX 78750

Phone 512-250-8595 The easy way to buy and sell

ham radio equipment or
advertise your products.

Call 860-594-0231

<. FlexRadio Systems

Software Defined Radios
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NEW BOOK

ARRL
Vintage yeacﬂ'o

ARRL’s

Vinta ge c‘f\)a,c{ |

Revisit the ham radio
of yesteryear—

[ET articles about
the lure of vintage [—;
Amateur Radio
gear
= Equipment
m Techniques
= Personal
Experiences
m Restoration
m Classic Ads
and more...

This is a collection of vintage radio
articles published between 1977
and 2003, including three year's
worth of “Old Radio” QST columns
by John Dilks, W2TQN. A selection
of classic QST advertisements
offers snapshots from the "20s
through the "70s.

Enjoy nostalgic ads from Collins,
Drake, Heathkit and more!

ARRL's Vintage Radio
ARRL Order No. 9183
—Only

$19.95

“shipping $7 US (ground)
$12 International

The national association for
ARRL ivareun ravio
SHOP DIRECT o call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 4/2004

TECH Tﬂ l_l{ ( Get Started in HF with lcom’s 1C-718 )

Reody to expond your amateur radio horizons and join the globe-spanning fun of HF
communications?  Getfing sforfed in HF is surprisingly easy, especially when you think smort and
gear up with an economicol new tronsceiver ond effective ontenna rother than frying to use older
items prone to breakdowns. Success right from the start is vitally important!

Getting Started. Icom’s popular IC-718 ond its mating PS-125 power supply are an excellent
choice here. The fransceiver is eosy to operate and incdudes o fopnofch receiver with ponelselectable
RF preamp ond attenuvotor fo raise or lower
sensifivity to fit bond conditions, plus o solid
100 watt-output transmitter. The 1C-718 also
hos IF Shift to dodge interference, an
odjustable mic compressor fo moximize SSB
“talk power”, electronic (W keyer, noise
blonker, generol coveroge receive for SWling,
101 memories ond much more.  Parficularly

IC-718

atractive ore the band stacking registers that ollow you o hop from bond to band ot the push of o button.
You con use them to tune in and contact stations olmost simultaneously and reolly multiply your
(S0 rafe when contesting or DXing.

DSP. Like to moke your IC-718 an extrospecial performer? Just odd the optional UT-106 DSP unit.
The module installs in o snap and reduces constant or fixedevel band/buckground noise o regulor
noise blonker misses, plus it eliminates those pesky “tune-up” tones or carriers you hear on SSB. It
is on obsolute gem!

Antenna Systems. When plonning your antenno system, remember the element(s) of both wire
and aluminum-ype ontennos infercept ond rodiate signals best “broadside” or of right angles to their
elements—iust like the way light emonates from o lang neon tube. The antenna should olso be
mounted in o cleor, rather than o confined or blocked area. Mounfing o vertical onfenna so its bose
is slighly ahove o raof line or positioning o doublet antenna at o right ongle rather than porallel to
TV, telephone and power lines (and stotion gear) is encouroged. It minimizes TVI, telephone
interference ond RF feedback. Posifion the antenna between 30 and 70 feet from your stofion,
interconnect it via new low loss cable like RG-BX, then fine-fune its sections for an SWR of 1.5 fo
1 or lower in your fovorite bond sections. Like o short cut here?

Assuming SWR is not over 3.5 to 1 (which usually indicotes on ontenna problem), just add lcom’s
AF180 outometic antenna funer in line between the fransceiver and anfenno. Press it on, fronsmit
briefly and bingo: an optimum SWR for corefree operation. lcom geor delivers tofal HF enjoyment!

Getting your feet wet. When starfing ouf, make o few “fest contacts” on various bonds fo
become comfortable and build your confidence. Remember there are no FM/repeater squelch tails on
SSB.

Remember, too, the IC-718's general coverage/shortwave receiver is priceless for monitoring direct-
from-the-source news broodcasts and unbiosed third party reports during times of internofional unrest.
This fransceiver keeps you intheknow, anywhere ond onytime!

When you later upgrade, consider keeping your IC-718 os o bockup, porfoble and mabile transceiver.
Like all Icoms, it will confinue serving you faithfully for many years hence. lcom keeps you
hamming fo the max with top-grade gear—today, tomorrow ond beyond!

Visit your authorized lcom dealer today
o see our full product lineup!

Get into HF!

O ,
((wwicomamerica.com ) I C O M

©2004 lcom Ametica Inc. The lcom logo s a registered tiodemark of lcom Inc. All specificafions ora subject fo change without notice of obligation. 4608
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BATTERIES AMERICA Pn:800-308-4805

{Drder DNLINE too}

www.batteriesamerica.com
Mention Sale Prices when Ordering!
For Verfex Standard VX-2R [ Lithivm 10N - NEW )
FNB-82Li oo 3.7v 1050mAh  $20.05
For Yaesu-Verfex VX.TR, VX-TRE, VXA-700 @[ (0N )
FNB-80LI Lok e 7.4v  1300maAh  $39.95
For Yaasiu-Verfax VX—5R_, VX-5Rs ['Li—-fDN}

FNB-58L1 v-on e 7.2v  1300mAh  $38.05

Index of Advertisers

Advertising Department Staff:
Debra Jahnke, Sales Manager

Joe Bottiglier, AATGW, Accounts Manager
Diane Szlachetka, Advertising Graphic Designer

Toll Free: 800-243-7768
Direct Line: 860-594-0207  Fax: 860-594-4285
E-maill: ads&arrl.org Web: www arrl .orgfads

QST AdvertisingRDeadlines:

Issue eservation Date
June 2004 Wednesday, April 14, 2004

For links to the Web sites of
ARRL advertisers, visit

www.arrl. orgfads/adlinks_html

Please patronize ARRL
advertisers. Support those
who support ARRL!

For Verfex (vAssl) VX110 /150 /2107 VXA-120 eic

FNB-V57x vimi oo 7.2y 1650mAh $30.05
For YAESU - Vertex FT-817 (Backpacker Radin) .

FNB-723%h nmv e 8.6v  2200mAh  $40.05
For YAESU FU-50/RD / 40R /10R / VXA-100 sée: (i aip)

FNE-41xh s nimn Bk 9.6v 1100mah $45 a5
For YAESU FT-11R/41R /51R ! (Factory Brand Pack!}

Materials Due Date
Monday, April 19, 2004

FNB=31 vitams 4.8y 600mAh $19.85 July 2004 Tuesday, May 18, 2004 Thursday, May 20, 2004
For YAESU FI-530/ 416/ 415/ 816 / 76/ 26 &fc
i:g:g?thu ek 1;'(2}"‘ :;ggmi: zﬁ gg A & A Bngineering: 146 Marsh Affinity Group Services: 142

X1 svinim T2 LY L d Advanced Specialties; 140 Mayberry Sales & Service, Inc.. 156

For YAESU FT-444 /470/ 73R /33R /23R eifc

Alan Broadband Co, Inc.: pull-our 131 Memphizs Amatewr Ekcrwonics Ine.: 157
FNB-10 uicamec  7.2v 800mAh $20.95 |y ) ’ ME) Emerprises: 113, 147, 149, 151, 153, 155,
FEA-10 6-Cell AA case $14.95 All Electronics Corp: 125 Micro Computer Concapts: 146
For ICOM JIC- V& efc! (BP-210 inciu das badf ciip Alpha Delta Communications: 125 Mirage: 145
BP-210 sunimipes  7.2v 1650mAh  $38.85 | A paeiyr Blecrronic Supply, LLC: 117,119, 121 Mr Nicd: 166
CBE-210 Batt. Eliminator (12v mobile usey $22. 85 ARRL: 112, 114, 116, 122, 123, 127, 128, pull- N3FIP Sofrware: 157
NEW for ICOM JC- TO0 efc: ( Lithium (0N — J our 129, 137, 138, 139, 140, 141, 143, 144, Narte: 148
BP-217 swiionee  F.4%  1300mAh  $39.95 142, 152, 154, 180, 161, 162, 163, 165 National RF: 128
EMS =217 pestop Rapia Gharger for BP-217 $39.95 Ameriren: 17 NCG Company: 26, 27
For ICOMJC- T8A, TBA-HP, T81A :(BOTHw/baf clip ) Antique Eadio Classified: 146 New Communications Solutions: 160
BP-200XL swwimn o« 9.6v 1350mAh  $54.65 ACQE USA, IInc.: pull-outr 1335 Palomar E‘,ngineers: 158
BP-197h 6G-cell AA case | $29.95 Array Solutlonsl: 134 o PC Elecironics: 150
For ICOM IC-Z1A, T22A, T42A, W14, Wi2A, T7A : itsso C.lat.ie_.fj Radl%gommumcatlons: 115 geet BrfisDC;) rgpan}; ];Mtl 12
. ) omic Time: argonal Database Applications:
Ez_l;gt - gj::;kll :A&t.:' as%\::}\h 225 g gg Augtin Amatawr Radio Supply: 113 Powarwarz: 127
For ICOMJC-I21A, V21AT, 2GXA T cooose Black or Broy: Awek Regearch: 140 Pulver: 120
BP-157x { BP-1 3h ?v 1650mAh $28 9 Bencher/Buttermmt:  pull-out 130 Cuicksilver Radio Products: 140
For ICOM{C-02AT eic & Radie Shack HIX-202 /404 ; g?lt;?/{liir(o:g 'b?:le'ls%ﬂ g%ig ;’g?oMnig 61 46
BP-8h avucamsx B4V 1400mAh $32.95 | B pocer Prblishing: 156, 157 Radio Amztenr Callbook:  pull-our 134
BP-202h ikpimeziz 7.2v  1400mAh  $29.95 Burghardt Amateur Center; 159 Radio City: 115
IC-8 8-cell AA case (wchagetacskty $22.95 C3L 140 Radio Club Of JHS 22 NYC: 118
For KENWOOD TH-FBA /F7: { Lithivm 10N & Charger /) Cable Z{-PERTS Inc.. 164 Radio Daze: 150
PB-42L Lionpack 7.4y 1550mAh  $39.95 C.Crane Company: 120 Radio Era Archives: 148
PB-A2XL Loonpacr 7.4V 3100man $50.95 | C&SSaes 152 RadiowrareRadio Booksiore; 149
. ; . irenit Specialista: adio Works:
I ND R Beakiss Rt Orinia o 9 o ComDach 115 Rapidan Dara Sysems: 156
PE-39 5w uins peok g_ 1100 mah $46.05 Command Technollogies: 146 RF Parts Co: 25, pulll-out 132, lelll-out 133, 143
PB-38h swumimex  7.2v 1800mAn  $30.95 Computer Intemational: 140 Saratoga Amatelurl Radlo Produlcts. 150
For KENWDOD 79A, TH. 424, TH.224 efc : gograg;% HANDI—HHA‘_*I\%I System: 137 ggléPaclf_[‘;;VlEi\rlsmn Convention: 124
- : nhex Company: : A
e A,m $39.95 1 cyiny Fdpe Brerprises: 124, 140, 146 SkySweep Technologies: 146
PB-36 . ) 72 1650m $29.05 Diamond Armrerna:  pull-our 132, pull-ont 133 ==B Eleci;ronic: 137
For KENA T TR R : Digital Communications, Inc.; 146 Star Quality QSLs: 156
bl b kel DX Engineering: 124 StepplR Antermas: 8
PB-13X shotnimnpe  7.2v 1500maAn  $34.95 Elacraft: 127 Surphas Sales of Nebragka: 120
BC-15A KENWOOD brand Fast Charger  $38.85 Elecrric Radio Magazine: 120 Syspec Inc.; 150
For KENWOODD TH-77A, 75, 55, 46, 45, 26, 25 Er; o5 EZ Hang: 158 Tennadyne, LLC: 141
PE-6x v wergpey  7.2v 1600mAh - Far Cirenits: 164 Ten-Tec: 23
PB=8Xh swnimiwinc12.0v  1650mAh  $44.95 FlexRadio Systems: 164 Teri Software: 124
For KENWDOD TH-206/ 216/ 225/ 316 cic : Fluidmotion, Inc.: 8 Texasz Towara: 22, 167, 168
PB-2h inrcawmamen  B.4¥  BO0mAh  $20.95 Gap Antenna Products, Inc: 138 TGM Communications: 137

For KENWODD TR-2500/ 2600 : (Wait changor: § 1295 sa) Ham-Com/WG Division Convention: 120 The Mast Company: 150
PB-25% nicawmey  S.4v  BO0mAh $29.95 Ham PEOs: 115 Tigermonics: 141

For ALINCO DJ-V5, DJ-VSTH : ( inciudes bok clip ) Ham Radio Curler: 108, 109, 110, 111 Timewave Tachnology, Inc.  pull-our 131
EBP-46h swuinn e 9.6v 1100mAh  $35.85 Hamvwention 2004 156 Tom's Tubes: 157

For ALINCO DJ-195,AF.R / 196/ 446 / 493 / 496 / 596 efc Heil Sound: 118 Towsar * Jack: 140
EBP-48h swuinn e 9.6v  1650mAh  $39.85 High Sierra Anrernas:  pull-our 131 Universal Radio: 18, 115

For ALINCO DJ-GSTD.TRTY/ 1001, To.TH / 101, T0, TH: Hy-Gain: 2, 10 Vectronics: 143
EBP-36h souinnpe. 9.6v 1200maAh  $44.85 ICOM America: Cover IL 1, 3, pull-our 136, Vibroplex: 140

For ALINCO DJ-580 7 5807 / 582 / 180/ 280T / 480 eic : 1a1, 163, 163 Vintage Mammals, LLC: 158
EBP-22xh s winn px12.0v  1650mah  $42.85 Idiom Press: pull-out 130 W2IHY Technologies: 146
EBP-20xh vimn o« 7.2v 1650mAh  $28.95 IIX Equipment, Ltd: 157 W3FF Antennas: 158

(% Provides safe, quick charge for catts!
() Aufonafic shut off af and of charge!
(5 Ui-tisted power s upply includad!

AA Ni-MH cells @ 2200mah - SALE % 2.50 ¢ach !
Mail, E-mail, Phone, or Faxorder! Use MG, VISA, DISE, or AMEX
Call, writs, £-mall, or Fax us for sur FREE CATALDG!

BATTERIES AMERICA 2211-0 Parviow Rd., Widdiefon, W 53562

Order Toll Free: 1-800-308-4805

Fax: 608-831-1082 E-mail: ehyosti@chorus.net

Inmitive Circuits, LLC: 141

LDG Electronics: 120, pull-out 130
Lentini Commumnications: 115
Logic: 128

W4RT Electronica:

141

Yassu USA: Cover IIL 7,

Togt & Co, EH:

ZapChecker:

Your Customers are Reading...QST!

If your company provides products or services of interest to our Members, please contact

166
puall-our 131

EDH-11 6-Cell AA case 14.85 \ ; .
For ADI_AT-600 & REALISTIC HTX-204 fror s_aan' : Jan's Blearonics: 138 Wl 126
ADI-600 . 12.0v 1100mAn  $38 05 K1CRA Radio WebStore: 146, 164 WOINN Anternas: 140
. st nAr ok L m — K2AW's “Silicon Alley™: 146 Warren Gregoire & Associates; 146
For STANDARD C228, C528, C5568; ADJ HT-201, 401 efc: Kanga US: 140 WBZW I 143
CNB'151X_'fi'"" ;:Ebz.ﬂzqrjﬂwgﬂgfisg:TA:r& 3282'9955 Kenwood Communications:  Cover IV, 19 West Mountain Radie: 157
¥ Conditioner for AA & A’fA BaFforice! KETTYV Communications: 144 Wheslar Applied Ressarch: 124
% Deskfop uret can chargs or condtion Lakeview Company, Inc.. 141 Wireman, Inc.: 124
(3 e aaetate oo Feaure Larry’s Amennas, LLC: 123 W& W Manufactring Co.. 126

the ARRL Advertizing Department today for information on building your business.



SAVE BIG ON ANTENNAS, TOWERS & CABLE

TELESCOPING ALUMINUM TUBING

DRAWN 6063-T832 1.250"... $1.55/t
375 $.70/t 1.375"...%1.75/At
500" ... 5804t 1.500"...%1.95/t
B25" ..$.90/ft 1.625".. $2.25At
750" ...$1.00/ft 1.750"..$2.50/t
875" ....%1.104t 1.875"...%2.75/ft
1.000"...%1.204t 2.000"...$3.00/ft
1.125"...$1.35/ft 2.125"..$3.50 At
In &' or 12' lengths, &' lengths

ship UPS. Call for 3/16"& 1/4" rod,
bar stock, and extruded tubing.

BENCHER / BUTTERNUT
Skyhawk, Triband Beam ....... $1129
HF2V, 2 Band Vertical............. $249
HF5B, 5 Band Minibeam ........ $350
HF6VX, 6 Band Vertical .......... $339
HF9VX, 9 Band Vertical .......... $369

A1712, 12A7mKit....................
CPK, Counterpoise Kit
RMKII, Roof Mount Kit
STRII, Roof Radial Kit .
TBR160S, 160m Kit................

More Bencher/Butternut-call

COMET ANTENNAS
GP15, 6m/2m/70cm Vertical ... $149
GP8, 2m/70cm Vertical........... $139
GP9, 2m/70cm Vertical........... $169
B1ONMO, 2m/70cm Mobile ...... $36
SB14, 6m/2m/70cm Mobile ...... $59
SBB224NMO,2m/220/70cm ..... $69
SBB2NMO, 2m/70cm Mobile.... $38
SBB5NMO, 2m/70cm Mobile.... $48
SBB7NMO, 2m/70cm Mobile.... $69
UHV4/UHVE . $109/135
Much more Comet in stock—call.

DIRKOND ANTENNAS
D130J/DPGHB2................ $79/139
F22A/F23A ... $89/119
NR72BNMO/NR73BNMO. ... $39/54
NR770HBNMO/NR770RA ... $55/49
X2004, 2m/70cm Vertical ....... $129
X500HNAXTOOHNA........ $229/369

X510MABTONA ... $189/189
X50AN2000A.................... $09/149
CRE627B/5G2000HD............ $99/79

SG7500NMO/SGTO00A ... .575/112

More Diamond antennas In stock.

GAP ANTENNAS
Challenger DX ..........cccooee %289
Challenger Counterpoise.......... $29
Challenger Guy Kit ................... $19
Eagle DX ...coooovve.. ... 3299
Eagle Guy Kit.........ccoooo e 329
Titan DX.......... . 5329
Titan Guy Kit...........cooco i $29
Voyager DX......ocoooveevvee, %400
Voyager Counterpoise.............. $49
Voyager Guy Kit..............c........ %45

Please Call for Delivery Information.

WEEKDAY HOURS:
9 AM-5 PM CST

SATURDAY HOURS:

9 AM-12 NOON CST

CREDIT CARDS:
M/C, WISA, DISCOVER

CUSHCRAFT ANTENNAS
13B2/A148-108 ..ccccc.ocooee.. $159/89
A270-65/A270-10S.............. $79/99
ABSALS $459/549
AB0-35/55/68............. $99/169/269
AB2T0-13S....cooorvvvvecrrerrreiinnnns $199
AR2/ARX2B......... .$55/69
AR270/AR270B ..........o........ $89/99
RB000/RE ........... . $309/459
X7/XT40..... $649/269
XM240 s $679

Pleasecallformore Cushcraftitems.

M2 UHF/UHF ANTENNAS
144-148 MHz
2M4/2MT7/2M............ $95/109/129
M1 2/2MBWL ... $165/209
2M5-440XP, 2m/70cm ............ $179
420-450 MHz
440-470-5W/420-450-11 ... $139/95
432-9WL/A32-13WLA ...... $179/239

440-18/440-21ATV........... $129/149
Satellite Antennas
2MCP14/2MCP22............ $169/239
436CP30/436CP42UG ... $239/279
M2 ANTENNAS
50-54 MHz
BMEXEM7IHY ................ $209/269

EM2WLC/BMOKHW ... $459/499

1012451 7/20m HF
10M4DX, 4 Element 10m ....... $399
12M4DX, 4 Element 12m ....... $300
15M4DX, 4 Element 15m ....... $449
17M3DX, 3 Element 17m ....... $399
20M4DX, 4 Element 20m ....... $520

1798, 80—2m Vertical ............. %249
1796, 40/20/15/10/6/2m Vert. . $189
Big MFJ inventory—please call

LAKEVIEW HAMSTICKS

9106....86m 2115...15m 2130 _.30m
9110 10m 9117 .17m 9140 _40m
91z2..12m 9120 _20m 9175 _.75m
All handle 600W, 7' approximate
length, 2:1 typical VSWR...$24.95

HUSTLER ANTENNAS
4ABTV/ABTV/AEBTY. ... $129/160/109
G6-270R, 2m/70cm Vertical ... $169
G6-144B/G7-144B........... $109/179
Hustler Resonators in stock—call.

FORCE 12-MUITIBAND

c3 10/12/15/17/20m, 7 el ...... $599
C3E  10A12115/17/20m, 8 el ...... $649
C3s 10A12115/17/20m, 6 el ...... $539
C3S8 10A12115/17/20m, 6 el ...... $559
C4 1012/15/17/20/40m, 8 el .. $759
C4s  10/112/15A7/20/40m, 7 &l .. $679
C45XL 1012154 7/20/40m, 8 el .. $979
C4XL 1012A5A7/20/40m, 9el...51119

C19XR 10/15/20m, 11 &l ..... .. $959
C31XR 10/15/20m, 14 el ............ $1299
Please callfor more Force 12 items.

ROHN TOWER
25G/M45G/BEEG ........... $89/189/239
25AG2/3/4 ........ $109/108/119

45AG2/4 ...

AS25G/AS455G ...
BPC25G/M45G/E5G........ $75/99/110
BPL25G/A45G/S5G ... $85/109/125
GAZ25GDMA5/55 ... ...$68/881115

... $209/225

GAR30/GASE04 .................. $35/24
SB25G/45/55..... $39/80/109
TB3/TB4 oo $85/99
Please call for more Rohn prices.

GLEN MARTIN ENGINEERING
Hazer Elevators for 25G
H2, Aluminum Hazer, 12 sq ft. $359
H3, Aluminum Hazer, 8 sq ft... $269
H4, HD Steel Hazer, 16 sq ft .. $339

Aluminum Roof Towers

RT424, 4 Foot, 6 sqft............ $159
RT832, 8 Foot, 8sqft............ $239
RT936, 9 Foot, 18 sq ft......... $389

RT1832, 17 Foot, 12 sq ft....... $519
RT2632, 26 Foot, 9 sq ft......... $869

COAX CABLE
RG-213/U, (#8267 Equiv.) .... $.36/t
RG-8X, Mini RG-8 Foam ...... $.19/t
RG-213/U Jumpers....... Please Call
RG-8X Jumpers........... Ple ase Call
Please callfor more coax/connectors.

TIMES MICROWAVE LMR® COAK

LMR-400......o.ocoor v $.50/t
LMR-400 Ultraflex................. $.89/1t
81194t
$1.95/t
ANTENNA ROTATORS
M2 OR-2800P

Yaesu G-450A ...

Yaesu G-800SA/DXA....... $329/409
Yaesu G-1000DXA
Yaesu G-2800SDX ...

Yaesu G-550/G-5500....... $299/509

ROTATOR CABLE
R62 (#18)... oo, $.324t.
R81/82 . $.25/it /. 39/t.
F: Y $.85/t

TEKAS TOWERS

(800) 272-3461

TRYLON "TITAN" TOWERS
SELF-SUPPORTING STEEL TOWERS
T200-64 64" 15 square feet.... $1209
T200-72  72',15 square feet.... $1429
T200-80 80", 15 square feet.... $1649
T200-88 88", 15 square feet.... $1949
T200-96 96' 15 square feet.... $2249
T300-88 88", 22 square feet.... $2189
T400-80 80", 34 square feet.... $2089
T500-72  72', 45 square feet.... $1979
T600-64 64" 60 square feet.... $1869
Many moreTrylon towers in stock!

US TOWER
MA4O/MASS0................. $999/1549
MA770/MAB50............. $2599/3999
TMM433SS/HD .......... $1349/1649
TMM541SS..........

TX438/TX455
TX472/TX489MDPL ...

. $2899/7299
HDX538/HDX555 ........ $1499/2549
HDX572MDPL.........coccee $6669
Please call for help selecting a
USTower for your needs. Shipped
factory direct to save you money!

UNIVERSAL ALUMINUM TOWERS
4-40'/50'/60" ............ $530/769/1089
7-50'/60'70" ......... $979/1429/1869
9-40'/50'/60" .......... $759/1089/1529
12-30'/40' $579/899
15-40'/50" $1019/1449
23-3040" ..o $899/1339
35-30'/40" ..o $1019/1569

Bold in part number shows wind-
load capacity. Please call for more
Universal models. All are shipped
factory direct to save you money!

TOWER HARDWARE
3/8"EE / EJ Turnbuckle........ $11/12
1/2"x9"EE / EJ Turnbuckle... $16/17
1/2"x12"EE / EJ Tumnbuckle. $18/19
3/16" / 1/4" Big Grips............... $5/6
Pleasecallformore hardwareitems.

HIGH CARBON STEEL MASTS

SEFTx A2/ BFT® 18" .. 35/50

10FTx A8" 7141 FT x 42" 512980
18 FTx 48" 747 FT x 42" S e Tl el
20FTx 25721 FT x 18" .$315235
22 FTx 42" /24 FT x 25" $149/379
PHILLYSTRAN GUY CABLE
HPTG12001...... oo $.45/t
HPTG2100l... ... 859/t
PLP2738 Big Grip (2100} ......$6.00
HPTGA000!.......ocooovoooo.. $.80/t
PLP2739 Big Grip (4000} ......$8.50
HPTGB7001 . .oo.oooeooooovvr... $1.20/t
PLP2755 Big Grip (6700) ... $12.00
HPTG11200......oooeoooovvvv...., $1.804t
PLP2758 Big Grip (11200) .. $18.00

Please call for help selecting the
Phillystran size for your application.

LDCAL CALLS:
(972 422-1306

EMAIL ADDRESS:

A Division of Texas RF Distributors, Inc. + 1108 Summit Avenue, Suite #4 « Plano, TX 75074 Sales@ll})lasllll'll}ls.ﬂlllll

INTERNET RDDRESS:
www.iexastowers.com




HUGE ICOM DEALS * HUGE YAESU DEALS

IG-T56PRON........Icom Special!
The lcom IC-756PROI| 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.

', oy — 1 |
The lcom PW-1 Is a 1000 watt solid state
linear amplifier for HF and ém operation,
featuring a high power automatic antenna
tuner, built-in power supply, and a remov-
able front control panel, and more.

IC-703 .............New, In Stock!
IC-703PLUS........New, In Stock!

The lcom IC-703 is a compact HF XCVR,
with buill-in auto tuner, DSF, and more!
The IC-703PLUS adds 6m coverage.

IC-706MK2(......... icom Speciall
The lcom 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.
A detachable front panel offers convenient
mounting, even in compact vehicles.

IC-18.........New Lower Price!

IC-T2H Snort... Great Low Price!
IC-07A...............Great Low Price!
(1) /] | — Icom Speciall
IG-V8............Great Low Price!
IC-W32A................ Now In Stock!
IC-TO0A..............New, In Stock!

WEEKDAY HOURS:
9AM-5PM CST

SATURDAY HOURS:

9AM-NOON CST

CREDIT CARDS:

IC-746PR0...........ccc.c... I STOCK!
The lcom IC-7T46PRO is an all mode HF/
B8m/2m XCVR with 32-bit IF level DSP. The
radio features a built-in auto tuner, built-in
RTTY demodulator and decoder (reads
out onthe radio's LCD display), auto notch,
digital twin PBT, and more. Supplied hand
mic and DC power cord.

IC-910MH........ e 111 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 DSF, and more. Supplied
with hand mic and DC power cord.

(R4 y1]) —
Dual band 2m/70cm FM XCVR. Features
remote control panel, CTCSS tone encode/
decode/scan, cross band repeat, data jack,
dual RX, extended RX, 212 memeries, and
more. Supplied with a DTMF hand mic,
separation cable, mounting brackets, and
afused DC power cord,

([ 11— 1 {]
Great 75W 2m mobile XCVR. Features
CTCSS tone encode/decode/scan, 207
memories, front panel mounted speaker,
and more. Supplied with a DTMF hand mic,
mounting bracket, and DC cord.

3
IC-208H............ Great Low Price!
A great 2m/70cm dual band mobile XCVR,
teaturing 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-2100M........... Great Low Price!
Rugged 2m mobile XCVR with CTCSS
tone encode/decode/scan, DTMF paging/
squelch, 113 memories, and more.

IC-PCR1000...ccrree In Stock!
IC-R8500/R75.. .In Stock!
IC-R3/R5/R10... .In Stock!

FT-1000MP-V..... Yaesu Special!

Competition class HF DSP transceiver
with auto tuner, 200 Watts RF output,
and more!

FT-1000MP-V Field.......Special!

Low power (100W) version of the FT-
1000MP-V, with built-in power supply.

-920............ Yagsu Special!
All mode HF/6m XCVR featuring DSF,
auto tuner, and more, With up/down
hand microphone and DC power cord,

Duadra System............. In Stock!

FT-891.... In Stock!
"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 avallable. The
FT-897 is a truly self-contained portable!

F1-84]............. Yaesu Speciall
Great all-mode XCVR covering HF/6m/
2m/70cm! The radio is perfect for satellite
operation, and features DSP, CTCSStone
encode/decode, and more. Supplied with
microphone and DC power cord.

FT-8900R ... [ SEOCKE
Quad band mobile XCVR covers 10m/ém/
2m/70cm, with cross-band repeat,

FI-8800R ............. New, In Stock!
Great 2m/70cm dual band mobile, 45/35
Watts, removable front panel, and maore!

FT-1800R...... New, Please Call!

New, 2m/70cm dual band mobile XCVR.

F1-2800M..........cooce... I STOCKI

Rugged, 50W 2m mobile transceiver.

G-2800DKA......oeerneeer. 51089
Heavy duty antenna rotator handles 34
sq. ft. of antenna load, and features 450°
rotation, preset and variable speed.

(R L1111 ), W—
G-800SA/DXA..........5329/409
G-450A $249
(HELL] 1] R—— 1 1
G-590 $299

TEXAS TOWERS

A Division of Texas RF Distributors, Inc. = 1108 Summit Avenue, Suite #4 = Plano, TX 75074

FI-891.......-.....NOW In Stock!
Ultra-compact all mode XCVR for HF/6m/
2m/70cm. Features CW memory keyer,
CTCSS encode/decode, 200 memories,
optional DSP, and more. Supplied with a
hand microphone, afused DC power cord
and mounting bracket.

[ 5 ——— 1 ]

A truly tiny self-contained all mod & HF/
em/2m/70cm QRP XCVA featuring tone
encode/decode; 200 memory channels,
VOX, and more! With hand microphone:

FT-50RD......... New Lower Price!
| L r{)] | pe— %
VR-500................[}nStOCK!
UX-28.. ~..New, In Stock!
VK-5R..............New Lower Price!
| L, | | J—— New Lower Price!
UK-150............New Lowst Price!

LOCAL CALLS:
(9721 422-1306

EMAIL ADDRESS:
sales@texastowers.com

INTERNET ADDRESS:
WWw texastowers.com

M/C, VISA, DISCOVER

[800) 272-3461




DX DNA

In the fifteen years since it was born,
the FT-1000D has been recognized as the apex of performance
among elite-class HF base stations.

Now experience the rebirth of the renowned FT DX series,

bearing the electronic DNA from the FT-1000D
but advanced far more than just one generation. Or even two. . .

FT px9000

.
e, S

T T i St e o

iy B

FTox9000

The radio... YAESU

Choice of the World’s top DX’ers

HF TRANSCEIVER

S YAESU

Chaice of the World’s top DX’ers™*

Vertex Standard

_ US Headquarters
For the latest Yaesu news, visit us on the Internet: | oot B e o e e, e witor 1 some countrien. cnociwn 10900 Walker Street
hitp/fwww.vxstdusa.com your local Yasau Dealer for specific details.

Cypress, CA 90630 (714)827-7600
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