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Wpp— FT-991

HF/VHF/UHF
ALL MODE TRANSCEIVER

YAESU HF | VHF | UHF ALL MODE TRANscEvER FT-891
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TUNE

MODE

New generation all-band transceiver F1-991
offers full-fledged support for all modes including
HF/50/144/430 MHz 1n a single compact unit

= Triple conversion with Ist IF frequency of 69.450MHz for all bands

= Narrow band 3 kHz roofing filter provided in standard configuration realizes excellent
adjacent multi signal characteristics

= Features the highly acclaimed FTDX series quad mixer, along with a dedicated VHF/UHF mixer

= Highly effective interference removal functions are great for stress-free QSOs on
the DX and Contest scene

= Final Stage with Ample Power Reserves: 100 W for HF/50 MHz Bands and 50 W for
VHF/UHF Bands

= 3.5 inch full color touch panel display for convenient viewing
and operation

= Advanced Spectrum Scope Function with Waterfall Display
Capability

HF/VHF/UHF 100 W

All Mode Transceiver

w Advanced technologies fully utilize the potential of C4FM
Digital including high-quality transmit audio, AMS, and
Group Monitor functions (144 MEL2/ 430 MH:z 50 W)

YA FE ST YAESUUSA For latest Yaesu news, visit us on the Intemet: hitp:/www.yaesu.com

6125 Phyllis Drive, Cypress, Yoi

The radic CAS0630 (714) 827-7600
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The Best Solution for the Future

System Fusion provides Total Integration of Digital and Conventional FM

System Fusion is designed to enable seamless intercommunication between
conventional FM and C4FM Digital using a single unified platform,

=B
without manually switching between the communication modes. " — M
=P R Drgllal ®
— This is made possible in System Fusion by the m ‘Digital : »E
[ams : : A
b Auto Mode Select (AMS) function. oigo h.
A py L CaEn o LB With AMS, the modulation mode of your ARES Ry
d==b ' |F demmh C - .y - ; i
i station is automatically selected according to the received signal.
Dighal If a member transmits the conventional FM, the other System Fusion radios
v focr automartically select their modulation to conventional FM and permit

communication between all members.

System Fusion - C4FM Dlg:tal makes possible 9600 bps data speed utilizing 12.5 kHz bandwidth.
9600 bps data transmission speed enables the high speed data communication and provide the new attractive
digital functions to expand your enjoyment of the amateur radio communication.

Digital Group Monitor (GM) Smart Navigation Snapshot (Image Data Transmission)
Auromatically checks whether members Real-time navigation function ¢nables Simply connectan optional speaker
registered to a group are within the Location checking ar any time. With the microphone with camera (MH-85A110),
communication range, and displays the simple touch of a button, you can star you can take snapshots and easily send
distance and the direction with each call navigating to your departure pointorany  them to other System Fusion radios.

sign on the screen. location pl.’evious]_\' saved. (Backrrack

Function)

B

144/430 MHz DUAL BAND
CAFM/FM DIGITAL REPEATER

System Fusion
Lineup

Amateur Radio Internet
Linking Kit

HRI-200

CAFM FEMMA144/430 MHz DUAL BAND
5W DIGITAL/FM TRANSGEIVER C4FM FDMA 144/430 MHz DUAL BAND

= F T1 DR Heavy Duty 1. 446.500 50W DIGITAL/FM TRANSGEIVER
Packago , ’ﬂL MUTE Srops 7
BLACK (1800 mAh Li-lon Battery FNB-102L1 included) : - . F TM '4OODR

SILVER

YA ES U YAESU USA

6125 Phyllis Drive, Cypress,

The radio CA 90630 (714)827-7600
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pEtE 80-6 Meters!

No Radials!

Cusheraft’s world fiunous R8 now has a big Drother!
Big Brother RO now includes 75/80 Meters for local
ragchewing and worldwide low band DX without radials!

It’s omni-directional low angle radiation gives you
exciting and easy DX on all 9 bands: 75/80, 40, 30, 20,
17,15, 12, 10 and 6 Meters with low SWR. QSY instant-
ly -- no antenna tuner needed.

Use full 1500 Watts SSB/CW when the going gets
tough to break through pileups and poor band conditions.
The R9 is super easy to assemble, installs just about
anywhere, and its low profile blends inconspicuously into

the background in urban and country settings alike.

Compact Footprint: Installs in an area about the size
of a child's sandbox -- no ground radials to bury with all
RF-energized surfaces safely out of reach.

Rugged Construction: Thick fiberglass insulators, all-
stainless steel hardware and 6063 aircraft-aluminum tub-
ing is double or triple walled at key stress points to han-
dle anything Mother Nature can dish out.

31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches.
Wind surface area is 4 square feet.

RS, $539.95, Like R9 antenna but less 75/80 Meters.

R-8TB, $79.95. Tilt-base lets you tilt your antenna
up/down easily by yourself to work on.

R-8GK, $59.95. Three-point guy kit for lngh winds.

M atchlng Network
i RF Choke
Matching = 5 grounds
. o W radiator to
Ereaiiag o prevent static
matching electricity
:':’E?"‘” fizm entering
VEWR low. AFREanack;
High
Coaxial strength,
bakun keaps high poweer,
RF off fow diele chic ;
extenior of g FC board T 42
yaur coax. material Omni-Directional
/ low angle radiation gives
| Afl Stainless. Ioisture 50-230 : : = ;
|SteslHardware  Relessevent Feedpoint | |INCredible worldwide DX
Super Rugged Design
5 _ Stainless stesl
T machine scraws
guarantes base
} inte grity.
i
5 Dual piate mount makes it
é A = easy to install counterpoises,
o —= 5
I,. I a Heavy duty stainiess
4 “steal/aluminem
| interface plate mount
(' 5 | keeps your antenna up
‘]."’A for years to come.

Free Camlog/Neﬂmst Dealer. .. 662-323-5803
Call your dealer for _your best price!

Cushcraft

Amateur Radio Antennas
308 Industnal Pk Rd, Starkwille, M5 39759 «8-4.30 CST, M-F,
Attp:/iwww.cush craﬁamateur.com

Cushcraft. . . Keeping you in touch around the globe!  Atp/www.cushcraftamateur.com



CCAMET Life is a JOURNEY
njoy the ride!
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CHA-250B -

No Anrenna Tuner Needed!

Base Antennas

X

O C*MET, CHA-250B BROADBAND 80M THROUGH 6M VERTICAL ANTENNA
A newly designed broadband vertical with NO GROUND RADIALS. EXTREMELY easy to assemble, requires no tuning or
adjustments and VSWR s under 1.5:1 from 3 5-5TMHz! « TX: 3.5MHz - 57MHz « RX: 20~ 90MHz « VSWR is 1.5:1 er less,
continuous * Max Power: 250W SSB/125W FM+ Impedance: 50 Ohm « Length: 23° 5" « Weight: 7 Ibs: 1 oz. + Conn: S0-239 «
Mast Req'd: 1" - 2" cfia. » Max wind speed: 67TMPH
© Maldol HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA
B80/40720/15/10/6/2M(70cm Only 1/2 the traditional size and weight of vertical HF antannas, and itincludes 2M70em! Unique
radial system rotates for balcony installations, the radials can all be rotated o one side. + Wavelength: HF and 6M: 1/4 wave
+ 2M: 112 wave « 70cm: Two 5/8 waves in phase * Impedance: 50 Ohm + Max Power: HF 200W SSB « 6M-7C0cm: 150W FM-
Conn: S0-239 » Height: Only 8'6" » Weight: Slbs. Tozs.
© C*MET,. GP-3 DUAL-BAND 146/446M1HZ BASE REPEATER ANTENNA @ cAMET o
Wavelength; 146MHz 6/8 wave + 446MHz 5/8 wave x 3 « Max Pwr. 200W « Length: 5117 Weight; 2lbs. Sozs. » Conn; Gold- CAA-500
plated S0-239 « Construction: Single-piecs fiberglass 1.8-500MHz SWR/Impedance analyzer

Simple to use and accurate, the CAA-500 displays
© CXMET, GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA antenna system SWR and total impedance while tum-
Wavelength: 146MHz 518 wave x 2 » 446MHz 5/8 wave x 5 + Max Pwr. 200W + Length: 102"+ Weight. 3ibs. 8ozs. » Comn ing the thumb wheel to sweep though the selected
Gold-plated S0-239 + Construction; Fiberglass, 2 Sections frequency range.

50-239 connector for the low range.
O C*MET. GP-9 / GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA R R e e R e
BEST SELLER! + Wavelength: 148MHz 5/8 wave x 3 + 446MHz 5/8 wave x 8 + Max Pwr: 200W- Length: 16' 9™ + Weight: Sibs. 5 pe S g
11ozs. * Conn: GP-9 Gold-plated S0-239 » GP-9N Gold-plated N-type female * Construcion: Fiberglass, 3 Sections Install 6 AA batteries or use the 12VDC jack.

The primary tool for any antenna adjustment, frouble-
© C*MET. CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA ol o i
Wavelength; 146MHz 5/8 wave x 2 + 220MHz 5/8 wave x 3+ 446MHz 5/8 wave x5 « Max Pwr: 120W «Length: 102’ « Weight: project!
3lbs. Toz.+ Conn: Gold-plated S0-239 « Construction: Fiberglass, 2 Sections CAA-5S5C

Pratect your CAA-500
0 CXMET. GP-15 TRI-BAND 52/145/446MHZ BASE REPEATER ANTENNA e G
Wavelength: 52MHz 5/8 wave + 146MHz 5/8 wave x 2 + 446MHz 5/8 wave x 4 » Max Pwr: 150 » Length: 7117+ Weight: 3ibs. danta:and dings
{0z - Conn: Gold-plated S0-239- 2MHz band-widih after tuning (6M)  Construction: Single-piece fiberglass Shoulder strap included. y

\

Call or visit your local dealer today! - —
www.natcomm‘gmup.com I 800-962-26‘!1 @ C*MEI:)
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Our mission: To promote and advance the art, science, and enjoyment of Amateur Radio.
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Technical
A Five-Way Remote Antenna An Easy WSPR 30 Meter

Switch 30
Ken R. Ginn, GBNDL

Microprocessor-controlled master and slave units with
bias Ts enable a single coax feed line from the shack
to serve five remote antennas and power a remote
antenna tuner.

Hybrid HF Transmitter 36
Yosef Pinhasi, 421VC

Thig single-band design mixes solid state circuitry with
vacuum tube final amplifiers.

A Solid State 1.25 kW

Linear Amplifier 42

Andrew J. Buckler, K20P

This single-cabinet homebrew amplifier covers
160 — 2 meters. Here's how it came to be.

News and Features

itSeemstoUs 9
David Sumner, K1ZZ
DXing: Fun or Frustration?

Inside HQ 13
Harold Kramer, WJ1B
Happy 100th Birthday, QST

K9W —Remembering

“The Forgotten 98" 72

John Miller, KEMM, and Lou Dietrich, N2TU
A DXpedition to Wake Atoll in memory of the

98 civilian construction workers who died there
during World War I1.

Kids Day 2014 75

Ric Morton, WO40

On Kids Day, “playing radic” takes on a whole
new meaning.

War Comes! 76

The first in a series of articles reprinted from vintage
issues of QST, in celebration of the magazine’s
centennial year.

Transmitter 47
George R. Steber, WBSLVI

With your computer, the right software, and this low-
power transmitter, you can be heard around the world.

Product Review 31

Mark Wilson, K1RO
Beko-Elektronik HLV-1100 70 Centimeter Amplifier;
MFJ-223 Vector Impedance Antenna Analyzer;
Portable Rotation 12PR1A Ultra-Portable DC Antenna
Rotator; Palstar SP30H Ultimate Communications
Speaker.

The ARRL Library: A New
Online Resource 80

Sean Kuizko, KX9X

Contribute your content for use by amateurs
worldwide.

QST Centennial Photo Contest 381
Steve Ford, WB8IMY

Send us your photos and earn worldwide fame
—and $250!

Happenings 82

Rick Lindquist, WWi1ME

ARRL asks the FCC to continue issuing paper
licenses, ARRL Executive Committee revises policy
on mobile operating, ARRL seeks input on VHF-
UHF-Microwave contest rule changes; more.



Our Cover

Q5Ts Senior Technical lllustrator, David Pingree, N1NAS, whose schematics

and maps appear in ewery issue, created the fanciful schematic on this month's
cover, Hams skeich, plan, model, and experiment, yielding everything from 5T prviems:
gadgets that make time spent at the operating desk a little more comfortable, to
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large pieces of gear that are the centerpiece of a station. This issue contains just i ey

such a range of “DIY" projects.
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It's 5 below zero, the polar vortex is howling, and it's still spitting snow. There's
icicles hanging from the gutiers, the furnace has been running nonstop for three
days, and this morning | had to jump-start my wife's minivan. | couldn't be
happier. Winter is DX season; everyone’s inside by six, there's no kid soccer to
go to, and the grayline comes creeping hours earlier.

The season didn’t start off quite so rosy. A few weeks ago | tried to load up my
20 meter dipole, and it just didn’'t work; the SWR was off the charts. It was never
all that low; the dipole’s kind of saggy and droops at one end. But | was always
able to get my transceiver’s buili-in tuner to match it. One evening after a big
storm | tried to get on the air and the rig’s tuner whirred for a while and then just
gave up. | fiddled with it for a while, then skated out onto the deck to have a
look at the antenna. It was still up, but totally encased in ice! I looked like it was
made of glass. All that exira dielectric messed up its impedance, and my rig just
couldn't handle it; most built-in tuners are limited to SWRs of 3:1 at most.

I'd been meaning to buy an LDG tuner for quite some time. They're fully
automatic, have 2,000 memories, and can match SWRs up to 10:1. Now that |
was finally ready to order one, | was afraid I'd waited too long; with the roads
iced over | wasn't sure | could get one delivered before the spring thaw. I'm lucky
that there’s a big ham store about an hour away, and they carry LDG. | called
them to ask if they were open, and the guy just laughed. He said he was the
only one there, and was closing up and going home. | thanked him and started
surfing the internet. Most LDG vendors were estimating a week or more, but |
didn’t want to wait that long. On a hunch | tried Amazon and low and behold,
some LDG products were there, with Prime shipping! | ordered an AT-200Proll,
and popped for next-day Saturday delivery.

| felt like a kid waiting for Christmas morning. | tracked the package online,
and mosily just sat by the front window waiting for the truck. The plow had
been through but it was still snowing and the road was pretty icy; | tried to stay
positive. Our dog is our UPS alarm; he knows the sound of the truck and barks
when it comes up the street. Around three in the afternoon he started baying, .
and sure enough there was that big brown beauty, sledding along on chains. | -
thanked the driver profusely and tipped him a fiver, then tore the package open
and installed the tuner. One press of the button and it matched my ice-pole just
like that. And if that weren't enough, | got lucky and worked an OH5 in Finland, "
4 not exactly rare DX but lots of fun for 100 watts and an icy dipole. | told him we . -
f! had two feet of snow; he laughed and said they had two meters! -

When you decide you need a really capable tuner, better than the one they
put in your transceiver, then LDG is the way to go. LDG tuners will match just
about anything you can feed with coax, have thousands of memaories for instant
retuning, and will tune automatically as you operate.
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ALLTUNERS

2000

MEMORIES

V YT-1200

Demgned for Yaesu's FT-450, FT-4500, FT-950, FTDX-1200, FTDX-3000 and
FT-2000 (non-D). Seamless integration similar to the popular Y7450 The tuner is
powered by the transceiver (except the FT-2000). It has a GAT port passthrough so
you can use computer control of the transceiver when using this tuner. Power and
ccntrol through the provided interface cable.

Suggested Price $259.99

AT, 20087 I Autotumer

AT-200Proll
The AT-200Proll now includes LEDs to show antenna position and if the tunet is in
bypass. Atwo position anfenna switch stores 2000 memories per switch. Handes up
to 250 watts SSB or CW on 1.8 10 30 MHz and 100 watts on 54 MHz. Rugged and
easyto read LED bar graphs simultaneously show RF power and SWR

Suggested Price $259.99

KT-100 IT-100

For AI-300 compatible Kenwood transceivers (except
T2-480HX). The KT-100 allows you to use the Tune
button on the radio. 2,000 memories for instant recall of

tuning parameters for favorte bands and frequencies.

Suggested Price $199.99

P 2
Y L

W

Your Favorite Dealer has these tuners

Matched in size to the lcom IG-7000 and IC-706. Control
the [T-100 and its 2000 memories from ether s own
button or the Tune button on your IC7000 or other lcom
rigs. For your lcom radio that is AH3 or AH4 compatible.

Suggested Price $179.99

in stock NOW!

Optional M-600 external
analog meter §$129 99

AT-600Proll
Building on the success of the AT-600Pro, the new AT-800Proll keeps many of the
same features of the previous model, but simplifies the operation With the two-
position antenna switch, there are 2,000 memaories that store tuning parametsts for
almost instantaneous memony recall whenever you fransmit on or near a frequency
you'we used before.

Suggested Price $369.99

AT-100Proll
Covers all frequencies from 1.8 —54 MHz (including & meters), and will automatically
match your antenna in no time. I features a two-position antenna switeh with LEDs,
allowing you to switch instantly between two antennas. The AT-100Proll requires
just 1 watt for operation, but will handle up fo 125 walts.

Suggested Price $229.99

YT-100

For Yassu FT-857, F1-897 and FI-100 (and all D
models) an integrated tuner, powered by the interface.
Press the tune button on the tuner, and everything else
happeﬂs automatically.

Suggested Price

[4
I
£
¥

$199.99

Don’t Miss Qut - Call or visit them TODAY!




R&L Electronics

1315 Maple Ave HAMilton, Oh 45011
http:/irandl.com sales@randl.com

Local/Tech 513-868-6399
Fax 513-868-6574

(800)221-7735

An amateur radio first! The
radio control head features a
large, multi-function, "touch
screen™ DOT-Matrix LCD
display that is positioned for
easy view and opera-
tion. Thisis an important
feature as the controller dis-
play not only provides infor-
mation, but is your control
portal to the IC-7100's feature

settings and menus.

CS7100 Windows Programming Software............................39.95
HM151 Remote Control Hand Mic... 109.95
MBA1 Controller Bracket ... .31.95
OPC589 Modular to Round Adaptel ...36.95
RC28 USB Remote Encoder ... . 279.95
RSBA1 IP Remote Control Software . e L
SM30 Desk Mic requires OPC589 ... cuesmussiccosiiceasinsainnsens 14999

IC7000 |

IF DSP, AGC Loop Management,
Digital IF filter, 2 point manual
notch filter, Digital noise reduc-
tion, Digital noise blanker, 35\

output on 70cm band, High stabil-

ity crystal unit, Direct digital syn-
thesizer circuit, Compact, all in

one package, User friendly key

allocation, Digital voice recorder,
Built-in RTTY demodulater, 2.5

inch color TFT display.
AT180 Auto Tuner... vorenr 39905
CT17 Level C{nwertm e 142,95
OPC 589 Modular 8 pm mic adapter eenenrrn36.95
RMK7000F1 Remote Kit... 1[}49‘1
SM20 Desk ... 309,95

. c/M8

The HF bands allow you to communicate over
long distances covering many km even to the
other side of the world. With the superior per-
formance found in the IC-718 such as wide
dynamic range, high C/N ratio, and full duty

operation you will find making these contacts easy. Experience the combina-

tion of the latest RF and digital technology, along with the size and simplified

operation. You will see the IC-718 will be the most practical rig you will
ever own.

AHE Auto Tuner....... SSEEEEEG—G— 204,95
CT17 Level Cony oo e v veiscmiveessnn: 142,95
FL 32 A SO0HzZ G e etssississswssnsinonsir s S04 9D
MB23 Carrying: Haa i S e iicsicicinenonennnnn 1099
L0 0 P RIEVTT 7 Y % -

The IC-7410 has been designed as an HF/50MHz specialized rig with excel-
lent performance and features in this category. The IC-7410 employs high
grade DSP unit and double conversion super-heterodyne system developed
from the latest technology used in our higher grade rigs such as the IC-
7800/7700/7600 series. In addition, the IC-7410 comes with a built-in 15kHz
1st IF filter and can accept up to two optional filters (3kHz/6kHz). When
used with these 1st IF filters, narrow mode signals such as the CW and SSB
modes are protected from adjacent strong signals.

[CSP23 External Speaker ... . 180,95
JIGSRV.G5RV Antenna 10 80 Meterc S -
JTPSIIMB 30 Amp Power Supply8995
RSBA1 IP Remote Control Software ........................ 40 99.95
SM30 Desk Mic requires OPC89 ..oh.................. heeeeern 149,95

The ICID51A has a light and compact body. Weigh-
ing in at 265g. In this slim body, the ICIDS1A con-
tains 5 watts of output power, VHF /UHF dual band,
DSTAR and integrated GPS receiver. VIV, U[U, V/U
Dual watch function. Automatic repeater list up
function, uses your GPS position to automatically
list the DSTAR repeaters that are near by. AM/FM
broadcast band receiver. Voice memory function
allows you to record up to 60 seconds. Micro SD
I card slot allows you to store various contents in-
cluding voice memeory, DV auto reply message, TX
voice message, QSO log, RX history log and GPS
log data. Speech function announces the received
call sign, operating frequency and/or mode. Sub-
mersible construction allows the ICID51A to be
used in harsh outdoor environments. 5 Watts of
output power

BC202 Rapid Desktop Chmgel 55.95
BP271 7.4V 1200mAh Li-lon Battely .. T4.95
BP272 7.4V 2000mAh Li-lon Battery ... 998
BP273 AA Battery Case... L9
CP12L Lighter Cable... e 34.95
HM186LS Compact Speakel Mic... PR,
HM75LS Remote Control Speake1 MAC .o TA95
LC179 Carrying Case... ..29.95
$J1 Silicon Jacket Case... PRI . & .
WCSDS51 Programming Software and Cable....................... 41.95



It Seems to Us

David Sumner, K1ZZ — dsumner@arrl.org
ARRL Chief Executive Officer

DXing: Fun or Frustration?

&€ D Xing is one of the most alluring aspects of Amateur Radio. It is challenging,
educational, and fun. But it can lead to frustration, even for non-participants. 7¥

DXing, the quest to contact distant stations, is as old as Amateur
Radio itself. In the late 1920s, the measure of a station and its
operator was whether Worked All Continents had been
achieved. In 1937 the ARRL introduced the DX Century Club,
which has evolved greatly and remains by far the most popular
yardstick for personal achievement in Amateur Radio. Currently
there are 340 entities, mostly independent countries or geo-
graphically separate islands, on the DXCC List. Some of them
are rarely on the air, so when they are — especially if the activa-
tion is by a DXpedition that may not repeated for several years
— it attracts a lot of attention on the HF bands. At times literally
thousands of stations will be competing for the attention of one
operator to get their call signs into the log. It's easy to see why
the result is called a “pileup.”

In any big pileup there will be lots of beginning DXers and those
with small stations who just want one QSO for an “al-ime new
one.” These days, though, one contact is not enough to satisfy
a serious DXer. Standings in the DXCC Challenge are deter-
mined by adding up the number of current entities confirmed on
10 bands, 160 through 6 meters (60 meters excepted), there
are also separate awards for each band and for phone, CW,
and digital modes. Nor is the fact that they already have an en-
tity confirmed on that band and mode enough reason to keep
many DXers from joining a pileup, simply to enjoy the chase.
Some DXpeditioners enjoy running up their QSO totals by en-
couraging everyone to work them on all available modes on
every band — perhaps two dozen times.

Most of the time this is all good fun, particularly when the entity
being chased isn't that rare and the stakes therefore are not too
high. However, if the DXpedition is to a place that's difficult to get
to or where operating permission is hard to come by the resuilt
can be intensely frustrating, not only for the operators who can't
get through the pileup, but also for others whose normal operat-
ing is disrupted. Unfortunately, there are those among us who
don't cope with frustration very well.

The recent FT4TA DXpedition to Tromelin Island in the Indian
Ocean is a case in point. Tromelin had not been on the air in 14
years, so demand was high. The propagation paths from there
to Europe, Japan, and North America are not particularly difficult
and conditions were good. The resulting pileups were incredible;
it's hard to imagine what the walls of noise must have sounded
like at the other end. They had hardly abated even after 70,000
QSO0s were in the FT4TA log.

Under these conditions it's essential for the DX station to trans-
mit on one frequency and for those calling to keep that frequency
clear and follow instructions, usually to transmit “up” the band a
bit: so-called “split’” operation. Sometimes the callers spread
over a goodly chunk of our narrower bands, such as 17 and 12
meters. The vastly outnumbered operators on Tromelin worked
hard to meet the demand and performed well under difficult cir-

cumstances. Regrettably, the same cannot be said of everyone
in the audience.

It is in everyone's interest (including those who aren't interested
in the DXpedition) that QSOs be made as quickly as possible.
Efficiency requires discipline. Discipline means listening to the
instructions of the DX operator and not transmitting except when
invited. It means not ever making an unidentified transmission
on the DXpedition frequency. It means not responding on the air
when someone else does something stupid, deliberately or oth-
erwise. There are a few among us who seem to delight in pro-
voking negative reactions; don't reward them.

While some of the behavior during the FTATA operation was
pretty bad, that it occurred is far from unique and certainly not
new. The reason for raising the subject now is that a DXpedition
to an even rarer entity, Navassa Island in the Caribbean, is
planned for the latter part of January. When Navassa was last
on the air, the DXCC Challenge didn't exist, so demand for
QS0Os on all bands from all parts of the world will be extremely
high.

Americans should be able to work Navassa with relative ease.
Amateurs in other parts of the world will have a more difficult
time. The Navassa operators will be looking for band openings
to other areas and will need our cooperation, especially when
they're listening specifically for stations outside the Americas.
The fewer out-of-turn callers they have to cope with, the faster
they can make contacts. Let's also exercise some restraint: if
you don't need a contact on a particular band or mode, don't call.

Finally, a word to those who don't chase DX and may think all
the commotion is a bit silly. Even the biggest, most sought-after
DXpedition occupies just a small fraction of our spectrum re-
sources for a limited time. Mounting a major DXpedition is an
enormous undertaking involving months or years of preparation
and backbreaking, potentially dangerous work on site. Simply
getting to the location can be an adventure in itself. Tens of thou-
sands of amateurs share in the adwventure vicariously.

You benefit even if you don't participate. Continuing advances in
equipment performance, antenna design, and our understand-
ing of propagation are directly attributable to the quest for DX.

Competition at times may be fierce, but ultimately the shared
experience strengthens the bonds within our global Amateur
Radio community.

/pr \SL_,‘_, £L27
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Self-supporting -- no guys required . .
radiation, omnidirectional . . . 1500 Watts . .
aluminum tubing . . . Stainless steel hardware . . .
T'wo year limited Warranty . . .

compression clumps nsed for radintors.
Inchides all stainless steel hardware.
Recessed 80-239 prevents moisture damage.
Hy-gain verticals go up easily with _just
Tand tools and their cost is surprisingly low
Two year lirnited warranty.
AV_18HT, $999.95. (10,12,15,20,40,80 M,
160, 17 Meters optional). 53 ft., 114 Ibs.
Standing 53 feet tall, the famous H-Gain
HyTower is the world’s best perfomunn verti-
cal! The AV-18HT features automatic band
selection achieved through a unique stub-
decoupling system which effectively isolates
various sections of the antenna so that an elec-
trical 1/4 wavelength (or odd multiple of a 1/4
wavelength) exists on all bands. Approximate-
ly 250 kHz bandwidth at 2:1 VSWR on 80
Meters. The addition of a base loading coil
(LC-160Q, §109.95), provides exceptional
160 Meter performance. MEK-17, $89.95. Add-
on 17 Meter kit. 24 foot tower is all rugged,
hot-dip galvanized steel and all hardware is
iridited for corrosion resistance. Special tilt-
over hinged base for easy raising & lowering.

AV_14AVQ, $189.95. (10,15,20,40 Meters).
18 ft., 9 Ibs. The Hy-Gain AV-14AVQ uses
the same trap design as the famous Hy-Gain
Thunderbird beams. Three separate air dielec-
tric Hy-Q traps with oversize coils give superb
stability and 1/4 wave resonance on all bands.
Roof mount with Hy-Gain AV-14RMQ kit, $89.95,

AV-12AVQ, §139.95. (10, 15, 20 Meters).
13 ft., 9 Ibs. AV-12AVQ also uses Thunder-
bird beam design air dielectric traps for
extremely Hy-Q performance. This is the way
to go for inexpensive tri-band performance in
linited space. Roof mount with AV-14RMOQ kit,
$89.05.

AV_18VS, $119 95 (10,12,15,17,20,30,40 80
S Meters). 18 ft., 4 Ibs. High quality construction
~ and low cost make the AV-18VS an exceptional
value. Easily tuned to any band by adjusting
feed point at the base loading coil. Roof
mount with Hy-Gain AV-14RMQ kit, $89.95.

DX-88, §369.95. (10, 12, 15,17,20,30.40,80
Meters, 160 Meters optional). 25 ft., 18 Ibs.

Al bands are easily tuned with the DX-88’s
exclusive adjustable capacitors. 80 and 40
Meters can even be tuned from the ground
without having to lower the antenna. Super
heavy-duty construction. DX-88 OPTIONS:
160 Meter add-on kit, KIT-160-88, §199.95.
Ground Radial System, GRK-88, $99.95. Roof
Radial System, RRK-88. $90.05.

DX-77A, $§449.95. (10, 12, 15, 17, 20, 30,
40 Meters). 29 ft., 25 Ibs.
Neo ground radials reqrured! Off-center-fed

Fres
Mant?

als!

AV-14AVQ 189

AV-12AVQ $139%

AV-18VS *119*
DX-77A, %449

Classics

All Iy-gain nmiti-band verti-
cal antennas are entively self
supporting -- no guys reqieived.

They offer vemarkable DX per-

Sformance with their extremely
low angle of radiation and onmi-
directional pattern.

All handle 1500 Watty PEP SSB,
hawe low SWR, amtomatic band-
switching (except AV-18VS) and
inchude a 12-incl heavy duty masi
support bracket (except AV-18HT).

hy-gain. HF VERTICALS

. Remarkable DX performance -- low angle
. Low SWR . .

. Aircraft quality
Recessed SO-239 connect . . .

(" Hy-Gain 160-6 Meters \
Self-Supporting Vertical
Fuell 1 300 Waits, 43 _feet, includes base monnt
‘1 AV-6160 Operate all bands 160-6
539995 Meters at full 1500 Watt with
high performnnce vertical!
It assembles in less than an hour and its
low profile blends in with the sky and
trees -- you can barely see it . . .
Exceptional Performance

The entire length radiates to provide
exceptional low angle radiation 160-20
Meters and very good performance on
17-6 Meters. You can shorten it by tele-
scoping it down for more effective low
angle radiation on higher bands.

Just talk with automatic tiner!

A wide-range automatic or manual
antenna tuner at your rig easily matches
this antenna for all bands 160-6 Meters.
There’s no physical tuning adjustments
on the antenna -- you simply put it up!

An optimized balun design allows
direct coax feed with negligible coax loss
(typically less than > dB 60-6 Meters
and less than 1 dB 160-80 Meters with
good quality, low-loss coax).

Extremely low wind loading

With just 2 square feet wind load, the
AV-6160 has the lowest wind-loading and
lowest visibility of any vertical antenna!
The key is a six foot section of tapering
diameter stamless steel whip that flexes
in strong wind instead of stressing the
bottom sections. Its 2-inch O.D.and .120
inch thick walled tubing bottom section
makes it incredibly strong.

Just 20 1bs., uses super-strong 6063
areraft aluminum tubing.

Assemebles in an I our
_ Ground mounting lets
~ you hide antenna base in
shrubbery. Requires
gl ound system -- at least
* one radial. More exten-
sive ground work better.
Stealth Operation
o Low profile. Hide be-
\ J: _hind trees, fenc es, buld-

®ings, bushes. Use as flag-

dpole. Easily telescopes
£

# down during the day.
Antennas, Rotators & Towers

Free Hy-Gain Catalog
308 Industrial Pmk Road, Starkville, MS 39759 USA

aid Nearest Dealer . . . §00-973-6572
Toll-free Customer Sales Hoﬂme 800-973-6572

Call your dealer _for your best price!
s TECH: 662-323-9538 + FAX: 662-323-6551

Heavy duty, slotted, tapered Windom has 55% greater bandwidth than
swaged, airc '”!ﬂ quadity alumismm competitive verticals. Heavy-duty tiltable
tubing with full cimu.'fersm base. Each band independently tunable.

Model# | Price | Bands |[MaxPower | Height | Weight |Wind Surv.| Rec. Mast
AV-18HT 00005 [10,15204020 | 1500 W FEP 53 feet 14 pounds | VSMPH | -
AV-14AVQ 18005 |10,1520,40 1500 WPEP | 18 feet 0 pound 80 MPH |1.51.625"
AV-128VQ 13095 (10,1520 M | 1500WFEF | 13 feet ¥ pounds S80MPH | 1.5-1.6257
AV-IEBVS $119.05 10 -80M [1500 WPEP| 18 feet 4 pounds 80 MPH |1.5-1.625"
D88 | $36005 | 10-40M |I500WPED | 75 feet | 18 pounds |75 mphmew | 15-1 605"
DX-7TA $449.95 10-80M (1500 WPEP| 29feet |25 pounds |60 mphesey| 1.51.625"

http:/www.hy-gain.com

Prices mrd specifications sulject fe chomge withowt nofice or obligenion. " Hi- Ganr, 1014



DIAMOND

ANTENNA

diamondantenna.nel

Heavy duty fiberglass radomes
Four section assembly
Overlapping outer shells for added strength

When it comes to quality and performance Stainless steel mounting hardware & radials
DIAMOND ANTENNA is the worldwide leader Strong waterproof joint couplings
in VHF/UHF base and mobile antennas. Type-N cable connection

Wideband performance
DlAMOND ANTENNAS |'IB|['J yUU get the ITIOST Out H|ghest gam Dual-band Base Antennal
of your on-air experience.

For all your base station and repeater needs,
DIAMOND has an antenna that will work for you.

You've tried the rest, now own the best!

Hers is a small sample of our wide variety of antennas

Muadel Bands Length Max Pwr. Conn.
FL Rating
Dualband Base Station/Repeater Antennas
XT00HNA (4 section) |2 C 24 200 N
X510HD (3 Section) 330/250 |UHF or N
X300A (2 on) 2 200 UHF or N
X200A (2 Sectlon) 21 cm 8.3 200 UHF
X50A (1 on) 5.6 200 UHF or N
X30A (1 Section) 2m/70cm 4.5 150 UHF
Monoband Base Statlon/Repeater Antennas

Hz
Chart)

tandard By Which ANl Others Are Judged

W

F23H (3 Section)

F22A (2 Section)
CP22E (Alumimum) 2m 8.9
F718A (Coax Element) |70cm 15 N
Dualband Mobile Antennas
SG7900A 2m/70em 62.2 In. ; UHF or NMO
SG7500A 2 406 in. : UHF or NMO
NR770H Series m/70c 38.2 In. 2 UHF or NMO
MR77 Serjes 21 C 20 in. 70 Mag Gombo
AZS04FXH 15.5 In. UHF
AZ5045P 21 1 15.5 In. UHF
NR7200A 2m/70cm 57 in. 300/250 UHF
Monoband Mobils Antennas
NR22ZL 100 UHF
M285 2 200 UHF or NMO

RF PARTS"

COMPANY

/ X3OA / XS50A

s5GL7900A
X700HNA

f

Diamond Antenna is a division of RF Parts Company




Discover the Excitement of Ham Radio
with ARRL License Manuals and Online Exam Review

Hgm Radlo Get your FIRST ham radio license!

The ARRL Ham Radio License Manual—Third Edition
Let ARRL guide you as you get started in Amateur Radio—
as you select your equipment, set-up your first station
and make your first radio contact. {‘ y

B Easy-to-understand “bite-sized” sections. "
Pass the 35-question Technician Class exam.

® |ncludes the latest question pool with answer key
for use through June 30, 2018.

5 NEW! Use with ARRL's Online Exam Review for Ham Radlo 5

| General Class € ® Designed for self-study and classroom use.
{ License Manual | Intended for all newcomers, instructors and schoolteachers.

g g ARRL Order No. 0222 — $29.95*

Upgrade and enjoy more frequency privileges!

The ARRL General Class License Manual—Seventh Edition
Upgrade to General and experience the thrill of worldwide communications!

® Passthe 35-question General Class exam.

= All the Exam Questions with Answer Key, for use through June 30, 2015.
= NEW! Use with ARRL's Online Exam Review for Ham Radio.

® Detailed explanations for all questions, including FCC rules.

ARRL Order No. 8119 — $29.95*

Achieve the highest level of Amateur Radio licensing!

The ARRL Extra Class License Manual —Tenth Edition
Complete the journey to the top and enjoy all the operating privileges that come
with eaming your Amateur Extra Class license.

B Pass the 50-question Extra Class exam.
= All the Exam Questions with Answer Key, for use through June 30, 2016.
= NEW! Use with ARRL's Online Exam Review for Ham Radio.
® Detailed explanations for all questions, including FCC rules.
ARRL Order No. 5170 — $29.95*
*plus shipping and handing

NEW! Online Review and Practice Exams
You won't have any surprises on exam day! For use with The ARRL Ham Radio License Manual,
The ARRL General Class License Manual, and The ARRL Extra Class License Manual.

www.arrl.org/examreview

As you complete each chapter of ARRL's license preparation study manuals, use ARRL's online
Exam Review for Ham Radio to help prepare you for exam day. This web-based service uses the
question pool to construct chapter-by-chapter reviews. Once you've finished this book, use the
online service to take practice exams with the same number and variety of questions that you'll
encounter on exam day. ARRL Exam Review for Ham Radie™ is free. The only requirement is
that users must first set up a site login (a separate login from your ARRL website user registration).

-

www.arrl.org/shop

The natfonal association for
® | Toll-Free US 888-277-5289,
A RR'- AMATELR BRI or elsewhere +1-860-594-0355

QST 1/2015



inside HQ

The first issue of QST was published in December
1915. lt's ham radio’s equivalent of the Gutenberg
Bible, and | actually have acopy of itin my office. QST
Issue Number 1 is 28 pages long, and the pages are
about 24 the size of today's QST. It
was most likely typeset by hand
using metal type. The inside pages
use black ink on white paper and
the covers are light blue.

The publishers — ARRL founders
Hiram Percy Maxim and Clarence
D.Tuska— gotitright. They created
a framework for QST's content for
the next 100 years. Many of the
themes introduced in the 1915 edition are echoed al-
most 100 years later, here inthe January 2015 issue.

Joining the Ranks

Like modern-day QST, Issue Number 1 has an
appeal to join the newly formed American Radio
Relay League. Any owner of a wireless station
could apply for membership in the League by
filling out a printed application. You were ac-
cepted as a member provided “that the operator
has a practical working station and can receive
a message.” The membership application was
2 pages long and required a detailed description of
the prospective member’s transmitting and receiving
equipment, operating skills, and availability. There
were about 600 ARRL members and there was no
costtojoin. A subscriptionto QST was separate from
membership and cost 25 cents for 3 months.

Also similar to today's QST, the editorial content
blended both technical and operating articles that
provided useful information for the radio amateur
and the interests of the ARRL's members. There
are pictures of members' shacks, with their scary-
looking spark stations; a list of Q signals; letters to
the League; a list of the latest relay stations ordered
by state, name, address, and two- or three-letter call
signs. These call signs were assigned by the Depart-
ment of Commerce under the authority of “an act to
regulate radio communication” that was approved by
Congress in 1912. They contained district identifier
numbers that were the beginning of our present day
alphanumeric call sign area allocation system. ARRL
co-founder Clarence D. Tuska wrote a technical ar-
ticle on “Pictured Electro-Magnetic Waves,” complete
with detailed technical illustrations.

A Tradition of Helpful Hams
Public Service and Emergency Communications
have been a part of Amateur Radio from its incep-

100 Years of

Harold Kramer, WJ1B — hkramer@ arrl.org, ARRL Chief Operating Officer/QST Publisher

Happy 100th Birthday, QST

tion. In QST Issue 1, there is a reprint of the letters
that Hiram Percy Maxim wrote to the Secretary of
the Navy and to the Secretary of War stating that
the ARRL “respectfully offer[s] the service of our
organization and its facilities” to
assist in emergency and disaster
communications. The reprinted
replies indicated that both govern-
ment officials responded positively

{I’ to the offer.

1015-20]5

Advertisements for Amateur Radio
equipment have appeared in QST
from its first issue. In Issue 1 there
were ads for JH. Bunnell & Co. of
New York, who was selling a “Contact Radio Key”
for $7.50. Stromberg-Carlson sold Radio-Head-
sets. The Manhattan Electrical Supply Company
(MESCO) was selling a rotary spark-type transmit-
ter. In 1916, QST featured the first ads for the new
“DeFarest Ultraudion Detector” It's exciting to look
through these ads. They are truly a fascinating
journey through the history of radio technology. The
guidelinesfor accepting QST advertising, thatwe still
adhere to today, were published in the August 1916
edition. They clearly state that “Every advertisement
[in QST] has been accepted because we have found
the apparatus to be what it ought. Every advertiser
in @ST will stand back of his claims. "

Growth and Development

While there are many similarities, particularly in
editorial focus, the 2015 version of QST is quite
different from the 1915 version. Today, each issue
is more than 10 times larger than the original and
is printed in full color. It is assembled on computers
using digital bits rather than with metal type and
engravings. Along with the printed version of QST,
there are three digital versions of QST: browser
based, and iOS and Android apps for tablets and
smartphones. The digital editions contain video and
audio clips and hundreds of live website URLs. How-
ever, there are still plenty of photos of hams in their
shacks, lots of call signs, well-illustrated technical
articles, operating information, and engaging and
informative advertising.

Because of the rapid changes occurring in the pub-
lishing business, | am not sure how QST will look 10
years from now, let alone 100 years from now! But |
do know that, no matter what media or surfacesit is
published on, @ST will always be devoted entirely to
Amateur Radio and our members' interests.

January 2015
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ARRL Member Services

GET
INVOLVED

Get Involved

www.arrl.org/get-irvolved

Join or Renew

wwwe.arrlL.orgfjoin

‘®

Membership Benefits

Your ARRL membership includes @STmagazine, plus dozens of other
services and resources to help you Get Started, Get Invelved, and
Get On the Alr. ARRL members enjoy Amateur Radio to the fullest!

Members-Only Web Services

Create an online ARRL Member Profile, and get access to ARRL
members-only Web services. Visit www.arrl.org/myARRL to register.

= QST Digital Edition — www.arrl.org/qst
All members can access the enhanced digital edition of QST from
aweb browser. Apps are available for /OS5 and Android devices.

® QST Archive and Perlodicals Search — www.arrl.org/qst
Browse ARRLSs extensive online QST archive.
A searchable index for QEX and NCJis also available.

= Free E-Newsletters
Subscribe to a variety of ARBL e-newsletters and e-mail
announcements: ham radio news, radio clubs, public service,
contesting and morel

= Product Review Archive — www.arrl.org/gst
Search for, and download, QST Product Reviews published from
1980 to present.

= E-Mall Forwarding Service
E-mail sent to your arrl.net address will be forwarded to any e-mail
account you specify.

= Customized ARRL.org home page
Customize your home page to see local ham radio events, clubs,
and news.

B ARRL Member Directory
Connect with other ARRL members via a searchable online
Member Dire ctory. Share profiles, photos, and more with
members who have similar interests.

ARRL Technical Information Service — www.arrl.org/tls

Get answers on a variety of technical and operating topics through ARRLs
Technical Information Service. ARRL Lab experts and technical volunteers
can help you overcome hurdles and answer all your questions.

ARRL as an Advocate — www.arrl.org/regulatory-advocacy

ARRL supports legislation and regulatory measures that preserve and
protect access to Amateur Radio Service frequencies. Members may contact
the ARRAL Regulatory Informatlion Branch for information on FCC rules;
problems with antenna, tower and zoning restrictions, and reciprocal licensing
procedures for international travelers.

ARRBL Group Bensafit Programs® — www.arrl.org/benetits

B ARRL “Speclal Risk” Ham Radlo Equipment Insurance Plan
Insurance is available to protect you from loss or damage to your
station, antennas and maobile equipment by lightning, theft, accident,
fire, flood, tornado, and other natural disasters.

= The ARRL Visa Signature® Card
Ewery purchase supports ARRL programs and services.

® Auto and Home Insurance
ARRL members may qualify for special group discounts on home and
auto insurance.
+* ARAL Group Benefit Programs are offered by third parties through contractual

arrangements with ARAL. The programs and coverage are available inthe US only.
Orther restrictions may apphy

The American Radio Relay League, Inc.

The American Radio Relay League, Inc. is a nencommercial association of radio
amateurs, organized for the promiotion 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 noncomimercial, and no one
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SHOP
Donate Shop
www.arrl.org/donate www.arrl.org/shop
oo

Programs

% ARRL Centennial 2014

Second Century Campaign for the ARRL Endowment — www.arrl.org/sce
Centennial QSO Party — www.arrl.org/centennlal-gso-party

Public Service —www.arrl.org/public-service
Amateur Radio Emergency Service® — www.arrl.org/ares
Emergency Communications Training — www.arrl.org/emcomm-training

Radiosport

Awards — www.arrl.org/awards

Contests — www_arrl.org/contests

QSL Service —www.arrl.org/gs!

Logbook of The World — www.arrl.org/ otw

Community

Radic Clubs (ARRL-affiliated clubs) — www.arrl.org/clubs
Hamfests and Conventions — www.arrl.org/hamfests

ARRL Field Organization — www.arrl.org/fleld-organization

Licensing, Education, and Training

Find a License Exam Session — www.arrl.org/exam

Find a Licensing Class — www.arrl.org/class

ARRL Cantinuing Education Program — www.arrl.org/courses-training
Books, Software, and Operating Resources — www.arrl.org/shop

Quick Links and Resources

asT—- ARBL members’ journal — www.arrl.org/gst

QEX — A Forum for Communications Experimenters — www.arrl.org/gex
NCJ — National Contest Journal — www.arrl.org/nc)

Suppeort for Instructors — www.arrl.org/instructors

Support for Teachers — www.arrl.orgfteachers

ARRBL Volunteer Examiner Coordinator (ARRL VEC) — www.arrl.org/vec
Public and Media Relations — www.arrl.org/medla

Forms and Media Warehouse — www.arrl.orgforms

FCC License Renewal — www.arr.org/fcc

Foundation, Grants and Scholarships — www.arrl.org/arr-foundation
Advertising — www.arrl.org/ads

Interested in Becoming a New Ham?
www.arrl.org/newham *newham®@arri.org * 1-800-326-3942 (US)

Contact Us

ARRL, the national association for Amateur Radio®
225 Main Street, Newington, CT 06111-1494 USA

Tel 1-860-594-0200, Mon-Fri 8 AM to 5 PM ET (except holidays)
FAX 1-860-594-0259, e-mail hginfo@arri.org

website — www.arrl. org/contact-arrl

| Facebook
www.facebook.com/ARRL.org

Follow us on Twitter

! twitter.com/arrl - twitter.com/w1 aw - twitter.com/arrl _pr
twitter.com/arrl_youth - twitter.com/arrl_ares
twitter.com/arrl_dxcc

YouTub
YOUQULL) vww.youtube.comnrrLHa

with a pervasive and continuing conflict of interest Is efigible for membership on its
Board.

“Of, by, and for the radio amateur," the ARBL numibbers 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 comespendence should be addressed to the adminis-
trative headquarters: ARRL, 225 Main Street, Newington, Connecticut 06111-1404.



Officers, Division Directors, and Staff

As an ARRL member, you elect the Director and Vice Director 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.

Officers

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

Kay C. Craigie, N3KN*

570 Brush Mountain Rd
Blacksburg, VA 24060
540-552-3903; n3kn@arrl.org
First Vice President

Rick Roderick, KSUR*

PO Box 1463, Little Rock, AR 72203
501-988-2527, kSur@arrl.org
Second Vice President

Jim Fenstermaker, KOJF

129 Pendieton Way #88
Washougal, WA 98671
206-930-9372; k9jf @ arrl.org
International Affairs Vice President
Jay Bellows, KOQB

1925 Bidwell St

West St Paul, MN 55118
651-238-4444, kOgb@arrl.org
Chlef Executive Officer
David Sumner, K1ZZ*
Secretary

David Sumner, K1ZZ
Treasurer

Rick Niswander, K7GM

Chief Financlal Officer

Barry J. Shelley, NTWVXY

Chlef Operating Officer
Harold Kramer, WJ1B

Chlef Development Officer
Mary Hobart, K1MMH

Chlef Technology Officer
Brennan Price, N4QX

Staff

General Counsel
Christopher Imlay, W3KD
Business Services Manager
Debra Jahnke, K1DAJ

Education Services Manager
Debra Johnson, K1DMJ

Laboratory Manager
Ed Hare, WiRFI

Marketing Manager

Bob Inderbitzen, NQ1R

Diane Petrilli, KB1RNF

Membership Manager

Ywette Vinci, KC1AIM

Circufation Manager

Media and Public Relations Manager
Sean Kutzko, KX9X

Membership & Volunteer
Programs Manager
Dave Patton, NN1N

Mike Corey, KI1U
Emergency Preparedness Manager

Production & Editerial Manager
Steve Ford, WBSBIMY

Regulatory information Manager
Dan Hendarson, NTND

VEC Manager
Maria Somma, AB1FM
Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton, KC1BQF

Information Technology Manager
Michael Keane, K1MK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Blll Edgar, NSLLR

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

Viee Director. Tom Abernethy, W3TOM
PO Box 73, Accokeek, MD 20607
(301-272-0629); witom @arrl.org

Central Division
www.central.arrl.org

George R. Isely, W9GIG"

736 Fellows 5t, 5t Charles, IL 60174
(630-584-3510); woglg @arrl.org
Vice Director; Kermlt Carlson, WOXA
1150 McKee St, Batavia, IL 60510
(630-879-0983);, wOxa @arrl.org

Dakota Division
www.arTidakota.org

Gregory P. WidIn, KOGW

13457 Sixth St N, Stillwater, MN 55082
(651-436-8811); kOgw @arrl.org

Vice Director. Kent R. Olson, KAOLDG
148 Ironwood Dr, Horace, ND 58047,
(701-298-0956); kaOldg @arrl.org

Delta Division

arridelta.org

Davld A. Norrls, K5UZ

PO Box 194065, Little Rock, AR 72219-4065;
(870-613-1606); kKSuz@arrl.org

Vice Director: Ed B. Hudgens, WB4RHQ
1441 Wexford Downs Ln, Nashville, TN 37211
(615-333-9859); wbdrhq@arrl.org

Great Lakes Division
arrl-greatlake s.org

Dale Willlams, WABEFK

291 Quter Dr. Dundee, Ml 48131
(734-529-3232); waBeTk @arrl.org

Vice Director: Thomas Delaney, WWTD
4632 Glenway Ave, Cincinnati, OH 45238
(513-921-7423); wawtd @arrl.org

Hudson Division
www.hudson.arrl.org

Mike Lisenco, N2YBB*

1635 East 46 St, Brooklyn, NY 11234
(917-865-3538); n2ybb@arrl.org

Viee Director. Willlam Hudzlk, W2UDT
111 Preston Dr, Gillette, NJ 07933
(908-580-0493); w2udt@arrl.org

Midwest Division
www.arrimidwest.org

Cliff Ahrens, KOCA*

65 Pioneer Trail, Hannibal, MO 63401
(573-221-8618); kOca®@arrl.org

Vice Director: Rod Blocksome, KODAS
690 Eastview Dr, Robins, |1A 52328-9768
(319-393-8022); kOdas@arrl.org

How to Find an
ARRL HQ Staff Member

Can't find the department you're looking for? Call
860-594-0200 or e-mail hq@ arrl.org. Sending
e-mail to any ABRL Headquarters staff member
is a shap. Just put his or her call sign (or first ini-
tial and last name} in front of ‘@ arrl.org. For ex-
ample, to send to Hiram Maxim, First President
of the ARRL, uze wlaw@arrl.org, or hmaxim@
arrl.org, If all else fails, send a message o

hq@ arrl.org and it will get routed to the right
person or department.

New England Division
www. barc.org/nediv

Tom Frenaye, K1KI

PO Box J, West Suffield, CT 06093
(860-668-5444); k1kl@arrl.org

Vice Director: Mlke Ralsbeck, K1TWF
85 High St, Chelmsford, MA 01824
(978-250-1235); k1twf@arrl.org

Northwestern Division
www.nwarrl.wetnet.net

Jim Pace, KTCEX

PO Box 1602, Centralia, WA 98531
(360-508-8437); kTcex@arrl.org

Vice Director: Bonnle Altus, AB7ZQ
7770 Harmony Rd, Sheridan, OR 97378
(971-237-0711); ab7zq@arrl.org
Pacific Division

www. pdarrl.org

Bob Valllo, W6RGG*

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

Vice Director: Jim Tlemstra, K&6JAT
13450 Skyline Bivd, Oakland, CA 94619;
(510-569-6963); k6jat@arri.org

Roanoke Division

www. arrl-roanoke. org

Dennls Bodson, WAPWF

233 N Columbus St, Arlington, WA 22203
(703243-3743), wapwi@arri.org

Vice Director: Dr James Boehner, N2ZZ

525 Barnwell Ave NW, Aiken, SC 29801-3939
(B03-641-9140); n2zzz@arrl.org

Rocky Mountain Division
www.rockymountaindivision.org

Brian Mileshosky, NSZGT

PO Box 20186, Albuguergue, NM 87154-0186
(505-463-9468);, n5zgt@arrl.org

Vice Director: Dwayne Allen, WY7FD

PO Box 1482, Sundance, WY 82729-1482
(307-283-3107);, wyTid@arrl.org

Southeastern Division
www.southeastern.arrl.org

Doug Rehman, K4AC

34646 Rust Rd, Eustis, FL 327362106
(352-600-2960}); kdac@arrl.org

Vice Director: Michael Lee, AAGML

PO Box 354645, Palm Coast, FL 32135
(702-494-9066); aabml@arrl.org

Southwestern Division

www. kkn.net/nGaa

Richard J. Norton, M6AA

21290 West Hillside Dr, Topanga, CA 30290
(310-455-1138); néaa@arrl.org

Vice Director: Marty Woll, N6VI

21301 Candice PI, Chatsworth, CA 91311-1404
(818-773-9655); névi@arrl.org

West Gulf Division
arrlwgd.org

Dr David Woolweaver, KSRAV*

PO Box 531605, Harlingen, TX 78553
(956-425-3128); kSrav@arrl.org

Vice Director: John Robert Stratton, NSAUS
PO Box 2232, Austin, TX 787682232
(512-282-7851); nSaus@arrl.org

*Executive Commitee Member
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ARRL Section Managers

www.arrl.org /sections

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: Bill Duveneck, KB3KYH, 18682 Sunny Sky Blvd, Milton, DE 19968-2486
(302-537-4755); kb3kyh@ arrl.org

Eastarn Pennsylvania: Robert B. Famiglio, K3RF, PO Bex 9, Meadia, PA 19063-0009
(610-359-7 300); k3ri@arrl.org

Maryiand-DC: James E. Cross Ill, WI3N, 16013 Dorset Rd, Laurel, MD 207 07-5314
(301-725-6829); win@arrl.org

MNorifrern New Yorfc Thomas Dick, KF2GC, 11 Jenkins 5t, Saranac Lake, NY 12983
(518-891-0508); kf2gc€arrl.org

Southern New Jersey: Thomas J. “Skip™ Arey, N2EI, PO Box 236, Beverly, NJ 08010
(609-877-5723); n2el@arrl.org

VWestern New York: Laura Peters-Muelier, N2LJM, 2011 E Main St, Falconer, NY 14733
(716-338-3122); n2ljm @arrl.org

Western Pennsyivania. John Rodgers, NGMSE, 803 S Main St, Butler, PA 16001
(724-287-0424). n3mse@arrl.org

Central Division (IL, IN, WI)

iliinois: Tom Ciciora, KASQFPN, 1887 Irene Rd, Sandwich, IL 60548

(815-493-4929); kaSqpn@ arrl.org

Indiama: Joseph D Lawrence, KORFZ, 4624 Willard Dr, Fort Wayne, IN 46815-6759
(260-373-1986); k9rfiz@arrl.ong

Wisconsin: Gary Sorensen, WOULK, PO Box 212, Oxford, WI 539 52 (608-6097 -2652);
woulk@arrl.org

Dakota Division (MN, ND, SD)

Minnescta: Richard H. "Skip” Jackson, KS0J, 1835-63rd StE,

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

North Dakota: Lynn A. Nelson, WOND, 6940 4th St SW, Minot, ND» 58701
{701-839-8200); wond @arrl.org

South Dakota: Chris Stallkamp, W0OADZ, PO Box 271, Selby, SD 57472-0271
(B05-870-1784): woadz@arrl.org

Delta Division (AR, LA, MS, TN)

Arkansas: Dale Temple, WSBXU, 5200 Timber Creek Circle, Morth Little Rock, AR 72116
(501-771-1111); wSniu@arrl.org

Lowisiana:Jim Molan, KD5IGG, 311 N Matthews St. Bunkie, LA 7 1322-1536
(318-452-5686); kedSigg@arrl.org

Mississippi: Malcolm Keown, WEXX, 64 Lake Circle Dr, Vicksburg, MS 39180
(601-636-0827); wixx'@arrl.org

Tennassee: Keith E. Miller Sr, N9DGK, 1635 Jarratt Dr, Rockvale, TN 371386
(615-631-0952); n9dgk@arrl.org

Great Lakes Division [(KY, Ml, OH)

Kentucky: Jim Brooks, KY4Z, 7099 Louisville Rd, Cox's Creek, KY 40013
(502-349-2099); kydz@arrl.org

Michigan: Larry Camp, WB8R, 71 Gakdale Lane, Coldwater, M| 48036
(517-278-0406); wbBr@arrl.org

Ohig: Scott D. Yonally, NBSY, 258 Valley Hi Dr, Mansfield, OH 44804-97%2
(419-512-4445); nBsy®arrl.org

Hudson Division (ENY, NLI, NNJ)

Eastern New York: Pete Cecere, N2YJZ, 329 W Saugerties Rd, Woodstock, NY 12498
(B45-246-4359); n2yjz®arrl.org

NYC-Long Island: Jim Mezey, WZKFV, 38 Appletree Ln, Carle Place, NY 11514-1336
(516-315-8608); w2kfv@arrl.org

Nortfrern New Jersey: Richard Krohn, N2SMV, 23 Sweetmans Ln, Manalapan, NJ 07726;

n2smv&arrl.org

Midwest Division (IA, KS, MO, NE)

lowa: Robzert McCaffrey, KOCY, 121-0 Nob[e Hills Pl, Boone, |A 50036
(515-432-2512); kOcy@arrl.org

Kansas: Renald D. Cowan, KBODTI, PO Box 36, LaCygne, KS 66040
(913-757-3758); kbodti@arrl.org

Missouri: Dale C. Bagley, KOKY, PO Box 13, Macon, MO 83552-1822
(560-385-3629); kOky@arri.org

Nebraska: Matthew N. Anderson, KAOBOJ, 2342 Clay St, Ashland, NE 68003
{#402-480-5515); kaOboj@arrl.org

MNew England Division (CT, EMA, ME, NH, RI, VT, WMA)
Conneclicut: Betsey Doane, K1EIC, 82 Mohegan Rd. Shelton, CT 064842448
(203-929-7759); k1elc@arrl.org

Eastern Massachusetts: Tom Walsh, KATW, & Wildwood Dr, Bedford, MA 01730
(781-275-5882); k1tw@arrl.org

Maine: Bill Crowley, KINIT, 150 Maple St, Farmingdale, ME 04344-4809
(207-623-907 5); k1nit@arrl.org

New Hampshire: Peter Stohrer, K1PJS, 9 Gladstone St, Concord, NH 03301;
kipjs@arrl.org

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

Vermont: Paul N. Gayet, AA1SU, 11 Cherry St Essex Junction, VT 05452
(802-878-2215); aalsu@arrl.org

VWestern Massachusetis: Ed Emco, W1KT, 37 Bullard Ave, Worcester, MA 01605
(508-853-3333); wiki®@arri.org

16 January2015

Northwestern Division (AK, EWA, ID, MT, OR, WWA)

Alaska: Jim Larsen, ALTFS, 3445 Spinnaker Dr, Anchorage, AK 99516-3424
(907-345-3190); al7fs@arrl.org

Eastern Washington: Mark Tharp, KB7THDX, PO Box 2222, Yakima, WA 98907 2222
(509-965-337 9); kb7hdx@arrlorg

Idaho: Edward Stuckey, AIVH, 2300 W Polo Green Ave, Post Falls, ID 83854-9680
(208-457-0354); alTh@arrl.org

Monfana: George Forsyth, AATGS, 212 Skyline Dr NE, Great Falls, MT 59404
(406-868-2212); aaTgs@arrl.org

Oregon: Everett Curry, WGABM, 1546 NE Greensword Dr, Hilisboro, OR
97124-6139 (503-522-7142); wéabm@ arrl.org

Western Washington: Monte L. Simpson, KZMLS, 2323 N Wygcoff Ave,

Bremerton, WA 58312-27 11 (360-373-3095); kZmis@arrl.org

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

East Bay-James Latham, AF6AQ, 1798 Warsaw Ave, Livermore, CA 94550-6140;
{925-447-613 6); aféaq@arrl.org

Nevada: Gary Grant, K7VY, 11040 Broken Hill Rd, Reno, NV 89511

(775-851-784 0); kTvy@arrl.org

Pacific: Bob Schneider, AHEJ, PO Box 131, Keaau, HI 96749-0131

{808-966-814 6); ah6j@arri.org

Sacramento Valley: Ronald D Murdock, WEKJ, 998 Bogue Rd,

Yuba City, CA 95991-8221 {530-674-8533); wek]j@arrl.org

San Francisco: Bill Hillendahl, KHEGJV, PO Box 4151, Santa Rosa, CA 954024151
(707-544-4944); kh6gjv@arrl.org

San Joaguin Valley: Dan Pruitt, AEGSX. 4834 N Diama St, Fresno, CA 93726
(558-778-2974); aebsx@arrl.org

Santa Clara Valley: Brandon Blanchi, NI6C, 139 Seal Ct, Marina, CA 93933
(559-313-337 3); ni6c@arrl.org

Roanoke Divisien (NC, SC, VA, WV)

North Carolina: Karl Bowman, W4GHX 5509 Shimer Farm Ln, Raleigh, NC
27614-6301 (919-669-6068); wﬂchx@arﬁorg

South Carolima: Marc Tarplee, N4UFF, 4406 Deer Run, Rock Hill, 5C 297 32-9258
(803-327-497 8); nduip@arrl.org

Virginia: Carl Clements, W4CAC, 4500 Wake Foraest Rd, Portsmouth, VA 23703
(757-484-0569); wicac®@arrl.org

West Virginia: Charles L. Hardy Jr, WV8CH, 1203 Bachman Rd, Fayetteville, WV 25840
(304-640-4G30); wvBch@arrl.org

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

Colorado: Jack Ciaccia, WMO0G, PO Box 21362, Boulder, CO 803084362
(303-587-0993); wmOg @ arrl.org

New Mexico: Bill Kauffman, WSYEJ, 1625 36th St SE, Rio Rancho, NM 87 1241719
(5058-349-0460); wSye|@arrl.org

Utah: Mel Parkes, NM7F, 2166 E 2100 North, Layton, UT 84040 (801-547-1753);
nm7p@arri.org

Wyerning: Garth Crowe, WY7GC, 1206 Avalon Ct, Gillette, WY 827 16-5202
(307-686-9165); wyTgc®arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: David Drummond, W4AMD, 5001 Lakenhurst Dr Norl‘hpoﬂ 'AL 35473
(205-335-791 5); wadmd @ arrl.org

Georgia: Gene Clark, W4AYK, 1604 Lynwood Lane, Albany, GA 31707 (229-888-1090);
wdayk®arrl.org

Northern Florida: Steve Szabo, WE40OMM, 536 Central Park Blvd, Port Orange,
FL 32127-1136 (386-566-2085); wbdomm@arrl.org

Puerto Aico: Rene Fonseca, NP30, HC 67 Box 15593, Fajardo, PR 00738
(939-575-4134); np3o@arri.org

Southern Florida: Jeff Beals, WA4AW, PO Box 1584, Loxahatchee, FL 33470-1584
(561-252-6707); wadaw® arrl.org

Virgin Islands: Fred Kleber, KOWV, PO Box 24275, Christiansted, V1 00824-027 5;
kovv@arrl.org

West Central Florida: Darrell Davis, KT4WX, 6350 Mills Rd, Fort Meade, FL 33841
(863-245-992 3); ktdwx @ arrl.org

Southwestern Division (AZ, LAX, ORG, SDG, SB)

Arizona: Robert J. Spencer, KEBDM, 1831 S McKinley Ave, Yuma, AZ 85364-5114
(928-941-7069); keBdm®@arri.org

Los Angeles: David Greenhut, N6HD, 5260 Darro Rd, Woodland Hills, CA 91364-1933
(818-992-5507); n6hd @arrl.org

Orange: Carl Gardenias, WUSD, 20802 Gardenias St, Perris, CA 92570
{951-490-227 0); wu6d@arrl.org

San Diego: Stephen M. Early, ADGVI, 4724 Maple Ave, La Mesa, CA 81941
(619-461-2818); ad6vi@arrl.org

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

San Luis Obispo, CA 93401-37 34 (805-801-7292); kéyr@arrl.org

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

MNorth Texas: Chris Brewer, NSGMJ, 8308 N Water Tower Rd, Saginaw, TX 76179-5169
(817-939-312 8); nSgmj@arrl.org

Okiahioma: Lioyd Colston, KCSFM, 813 Canterbury Blvd, Altus, OK 735214903
(234-564-277 5); ke5Stm@arrl.org

South Texas: Lee H, Cooper, WBLHC, 2507 Autrey D, Leander, TX 78641
(512-260-7757), wSlhc@arrl.org

West Texas: Bill Roberts, WSNPR, 34 Sunny Glen, Alpine, TX 79830 (432-837 -2741);
winpr@arrl.org



AMERITRON .

. 800 Watts .

*999!

More hams use Amentron AL-SH/H amphf ers than any other amphf er in the world!

Only the Ameritron AL-811H gives
you four fully neutralized 811A transmitting
Desktop Kilowatt Amplifier

— & AL-80B

15

Suggested Eetal

Whisper quiet desk

top amp plugs into 120
VAC to give fidl kilowatt SSB PEP output.
Amentron’s exclusive DynamicALC™ doubles
average SSB power out and Mstantaneous
RF Bias™ gives cooler operation. All HF
bands. 850 Watts CW out, 500 Watts RTTY
out, extra heavy duty power supply, 3-500G
tube, 70% efficiency, tuned input, Pi/Pi-L
output, inrush current protection, dual Cross-
Needle meters, QSK compatible, 48 Lbs.
14Wx8Y:Hx1 5D in. TWo-year warranty.

Amplifiers with 3CX800A7 tube
These compact desktop
amplifiers with 3CX800A7
tubes cover 160-15
Meters including WARC
gl bands. Adjustable slug
tuned input circuit, grid
protection, front panel

Suggested Betail

$ ATC control, vernier
1tube 1250 Wats 1€ duction drives, heavy
AL-SOGHJ\; duty 32 1b. silicone steel

core transformer, high
capacitance computer grade
15 é‘{% s filter capacitors. Multi-
AT-800, $2295 voltage operation, dual
AL-800H, $3345 lighted cross-needle meters.
with Bimac®ubes 13Y Wx8YHx16Y-D in.

AL-811H tubes. You get absolute
$9 stability and superb per-
Siggeaten Revail tf}(;l‘mauc,e on higher bauds

£ Tihos 800 Wane 1At can’t be matched by
: un-neutralized tubes.
AL-811 You get a quiet desk-

top linear that’s so com-
sl
Sipgonted Rotai pact 1t’ll slide night into
3-Tiibes, 600 Watts youw’ll hardly know it's
there . . . unfil QRM sets in. And you can
cmrvenjently plug it into your nearest 120
VAC outlet -- no special wiring needed.
You get all HF band coverage (with

Near Legal Limit ™ Amplifier
AL-572

1895

Suggested Eetal

Near Legal Linit™ amplifier gives you
1300 Watt PEP SSB power output for 60%
of price of a full legal limit amp! 4 rugged
572B tubes. Instant 3-second warm-up,
plugs into 120 VAC. Compact 14'/7Wx
81/,Hx15':D inches fits on desktop. 160-15
Meters. 1000 Watt CW output. Tuned input,
instantaneous RF Bias, dynamic ALC, para-
sitic killer, inrush protection, two lighted
cross-needle meters, mulfi-voltage transformer.

True Legal Limit™ Antenna Tuner
Easily han-
dles 1500 Watts
continuous car-

rier even on 160
Meters. High- &
current edge-
wound silver plated roller
inductor, two 500 pF high
capactiance tuning capaci-
tors and a 3-core choke
balun can handle the world’s most powerful
amps -- like AL-1500! Has a six position
antenna switch, 712 peak reading Cross-
Needle SWR/Wattmeter, 6:1 vernier reduc-
tion drives, more! 13%+Wx5°5Hx17/2D",
ATR-20, $459.95, For AL-80B, AL-811/H.

ATE.-30

559995

Suggested Betail

Ameritron brings you the finest high power accessories!

ARB-704 amp-to-rig RCS-4 Remote Coax
interfuce. . . *59°  oumemm Switch.. *159%
Protects [RS8 Use 1 coax for
n rig from W &4 antennas. No
damage by control cable
keying line transients =  needed SWR
and makes hook-up  <125,1.5-60 MHz
to your rig casy! Useable to 100 MHz

SDC-104 (LK,¥) ADL-1500 Dumuny

RCS-8V Remwte Comx RCS-10 Remote Conx
L Switchh. .. 169 oy Syvic. . . $179*
. Replace 5 “ I Replace 8
coax with 1! |coax with 1!
1.2 SWR at
250 MHz. Useable
to 450 MHz < .1 dB
loss, 1IkWg 150MHz.

ADL-2500 fan-cooled

RCS- 101, $219.95
wilightning arrestors.

ATP-100 Tuning

sto Serowdeiver  Load with oil. .. *74” Dy Dunwy Load, 219" Pulser . . . %69”
Antenna Controller Oil-cooled. 50 Wlusper quiet  Safely tune up
v.. 159" Receives 'EE-,,_ Ohms. 1500 _ pfan, 2.5kW/1  for full power, best
frequency data from | | Watts/5 nun- minute on, ten  lineanty. Prevents over-

“outes. SWR<
1.2 to 30 MHz. Low
SWR to 400 MHz.

your rig and auto-
matically tunes your
screwdnver antenna,

Ameritron’s Step-Start mush ..
Current Protector™ stops damaging
mmsh current. Momentary high-voltage
amsrib “spikes” 1n the AC line can cause dam-
age to your amp. ICP-120 has builtan
varistors to absorb these spikes Works
with nearly all linear amplifiers. 120V
ICP-240, $79.95. For 240V

TCP-120 Istrush Curvent Protectior AWM-30B Precision SWR/Wattmeter . . .
J79 g

off. 300W continu-
ous. SWR<1.25 to 30
MHz.<1.4 to 60 MHz.

heating, tube damage,
power supply stress,
component failure.
$149%

Active arcut gives true peak/average read-
ings on lighted Cross-Needle meter

__ 3000/300 Watt ranges. Eemote sensor
2 . §159+

; & Flar Mobile SWR/Wattneter . .
1*/s1inch thick, flat mounts on dashboard
Pemote sensor, 25 ft thin cable True :
peakreading. Cross—needle. lighted 1.5
kKW, 1.8-30 MHz. High-SWR LED.

your operating posmﬂn =

license) -- including WARC and most MARS
bands at 100% rated output. Ameritron’s
Adapt-A-Vol™ hi-silicon core power transformer
has a special buck-boost winding that lets you
compensate for high/low power line voltages.
You also get efficient full size heavy duty
tank coils, slug tuned input coils,
operate/standby switch, transmit LED, ALC,
dual illuminated meters, QSK with optional
QSK-5, pressurized cooling that you can
hardly hear, full height computer grade filter
capacitors and more. 13*sWx8Hx16D inches.
AL-811, $849. Like AL-811H, but has
three 811 A tubes and 600 Watts output.

AMERITRON full
legal limit amplifiers
AMERITRON legal limit amps use a
super heavy duty Hypersil® power

transformer capable of 2.5 kW!

Most powerful -- 3CX1500/8877
$ AT -1500F

JCX1500/8877 Tube
AT-1500

*4195

Eimac™ tube

Ameritron’s n':ro.l:%1001»*&:1}‘?,:1T amplifier uses the
herculean 3CX1500/8877 ceramic tube. 65
watts drive gives you full legal output -- it’s

just loafing with a 2500 Watts power supply.

Toughest -- 3CX1200Z7

AL-1200

*3995

Suggested Retail
Get ham radio’s
totghest tube
with the
Ameritron AL-1200 -- the Eimac®
3CXI1200Z7. It has a 50 Watt control grid
dissipation. What makes the Ameritron AL-
1200 stand out from other legal linut amphi-
fiers? The answer: A super heavy duty
power supply that loafs at full legal power -
- it can deliver the power of more than 2500
Watts PEP two toie output for a half hour.

Classic -- Dual 3-300Gs
AT.-82

*2995

Suggested Retail
This linear gives
you full legal out-
put using a pair
of ; gem.'.me 3 500Gs. Competmg linears
using 3-500Gs cant give you 1500 Watts
because their ﬁglltweight power supplies
can t use these tubes to their full potential.

Call your dealer for your best price!

( Free catalogﬁm-stl?-ﬂlln )
EﬂEI&iTR%‘)*@

. the world’s high power leader!
116 Willow Foad, Starkville, MS 39759
TECH (662) 323- 8211+ FAX (66") 23-6351

8am -430pm C5T Monday - Fnda i

For power amp lifier components call (662) 3
Prices and speciffcations ardyect to chomge without notice, 2019 Amerimon

WWW.Ameritron.com




[ |
Al'l'ay SOIUt IOI‘lS Your Power Solutions Company

OM Power OM2000+ HF and 50 MHz Amplifier ARRAY SOLUTIONS

Fresh from the succesful
FT5ZM DXpedition,

the OM2000+ adds 6 m
coverage to the venerable
OM2000 at full legal limit CTER] A
— 160 through 6 m! Fllsznl‘ el

Compare the OM2000+ to '2XFERITION
any 1500 W continuous power amplifier | PowerMaster Il

made that covers 160-6 m. We are :
certain you will agree that this is the hiew L Bl 8 o L,CD Dy
Reduced Energy consumption

‘ ifls
e to buyiforqualiy and peicel USB and RS-232 interface buiit-in
This is the

i $4 Best accuracy in the market
evﬁﬁﬁﬁﬁ — |ntrﬁf{3: Fastest Display and 3 types of Alarms (SWR, High and

been asking for! Diian Low Power) can save your amplifier by shutting it down fast

Supports any mix of up to five couplers
OM2000+ and PowerMaster Il

IR

(3 kKW HF, 10 kW HF, VHF, UHF)
(3 kW Wattmeter with HF and 6 m coupler) $525.00
Package price is $4,770.00. Plus free shipping, a $250 savings. PowerMaster |l with 3 kW F-6 m coupler
DU3500AL 3.5 kW Automatic Antenna Tuner

= Frequency range: 1.8-30 MHz
® Maiching range: 5:1 SWR at 3.5 kW 52,650.00_
= Maximum Power Handling: 3.5 kW at 5:1 SWR Introductory Prica

® Compatibility: All automatic with common

makes of radios |——"E=='="Ei ,N STOCKI

® Tuning time: 1s programmed memory
= Display: 480 x 272 4.3" Color TFT Display |
= Capacitor: 510 pF 5 kV

B Switching: Two high power ceramic
RF switches

® Antenna Switching: 5 ports plus 8 port
external switch control

8 DCpower: 12-13.8VE6A

® Dimensions: W: 13.4"x D: 18.5"x H. 6.5”

= Weight: 17.6 Ibs. Ampllfers with an AttltUde

j . BEKO OM2500A - Automatic Tune and
e VHF and UHF OM2500HF - Manual Tune

g ® Frequency coverage:
HLV-1000 144 1 KV prT ] | e All amateur bands
| Y — 1.8 —29.7 MHz

b " il 5 =
BEKO VHF and UHF i oLl e wrsou & : = Power output: 2.5 kKW

amplifiers (2 m and higher) HLV-2000 144 2KW
are now available from Amray
Solutions. These are = litagraias with
considered the best solid HLV-1100 432 1 kW

state amplifiers in their $7,995.00 $6,995.00 all popular
categories and we have OM2500A plus $395 OM2500HF transceivers
them! HLV-300 1296 23cm 00W for Remote C ontrol Manual Tune

B Fully Automatic band-
HLV-550 432 550 W switching and tune up

HLV-B00 1296 23cm E00W

Other top-

quality brands (ID 0 | FRITZEL® M 3

represented by

Sy OfliBeaM ZES @ muwsnav Pro.Sis.Tel. *Vimass  HOE! [WaNaN

Solutions...
Check our webpage for more new products!

2611 N. Belt Line Rd Ste 109
Sunnyvale, Texas USA Armay Solutions' products are in use at top DX and Contest stations workdwide as well as commercial and governmental
sales@arraysolutions.com installations. We provide AF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and

installation of antennas systems, antenna selection, filtering, switching and grounding. We also offer RF enginesring and PE
Phone 214-954-T140 Fax 214-954-T142 consulling services.

ARRAY SOLUTIONS
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The KX3 is a competition- grade transceiver that literally p uts the world in thé [:nalngggH

~of your hand. With its large display, rich control set, and adjustable operating angle,
the ultra-compact KX3 is equally at homeon your desktop, in a vehicle, or in remote
field locations. It's a true software-defined radio (SDR), with dual watch, noise reduc-
tion, digital voice recorder, RX/TX EQ,VOX, ‘speech compression, and CW keyer. The
built-in PSK31 and RTTY modes work with or without a computer. Add the internal

& ATU, battery charger, and roofing filters for unmatched portability and performance.

NEW! Make Your KX3 Even More Versatile With These Great New Options

KX3-2M/4Minodule adds 2 or

KXPA 100 Automatic Amplifier
for the KX3 and Other QRP Rigs
Ourcompact 100-Wamp is

ideal for desktop or mobile use.
Features fast, PIN-diode T/R
switching and large convection-
cooled heat sinkfor refiableand
quiet operation. Optional internal
ATU provides a wide matching
range and dual antenna facks,

For complete features and specifications, go to www.elecraft.com » 831-763-4211

PX3 Panadapter addsa visual
dimension tosignal hunting

The PX3 provides fast, real-time
spectrum and waterfall displays,
plus one-clickQSY. Its small size
and low current drain make it
ideal for travel use. Features 2 to
200 kHz span, noise blanker, USB
interface, and full integration
with the KX3.

4 metercapability

Intended for bothlocal
emergency communications and
casual all-mode use, the KX3-2M
and-4M modules provide power
outputof 25— 3 W typicalat
13.8V and excellent receive
sensitivity. Includes full FM/
repeater support including CTCSS
tones and DTMF.

&) ELECRAFT




Up Front
Steve Ford, WBSIMY, upfront@arrl.org

Two Kits Still Cruise the
Airwaves...and the Skies

A lifelong love of kit building comes full circle.

Philip Brown, WE7A, weTa@arrl.net

From a very early age | sensed that something about radio was
magic. Even my first AM table radio was a source of wonder, so much
so that | was finally compelled to disassemble it!

At some point | was given a Heathkit catalog and, at the age of 13,
| asked my folks for a shortwave radio kit for Christmas. | ended up
withthe model GR-91, to which | added a Q-multiplier. | loved building
the GR-91 and it provided endless hours of listening enjoyment. My
old GR-91 is still working today and is one of my prized possessions.
Many Heathkits were to follow, including ham radios wheni | became
licensed as WN2VOV.

From the Airwaves to the Air

As | got a little older and found some loose change in my pocket, |
beganto scratch another itch. My grandmother’s explanations of how
airplanes worked never seemed quite right, so | decidedto take flying
lessons. | earned that ticket in 1976 and attended my first Oshkosh,
Wisconsin convention of the Experimental Aircraft Association (EAA)
the same year.

| learnedtofly ina Piper Cherokee. ltwas safe and predictable; a good
trainer. Immediately after | received my private license, | transitioned
toa 1941 Piper J-3 Cub. It rented for only $8 per hour (including gas)
and although it was slower and noisy, it was a joy to fly.

At Oshkosh, however, | was intrigued by a little one-holer of a plane
called a Pober Pixie. It had the same wing as the Cub, a Clark-Y
airfoil, and it would be happy with the same engine, a Continental
A-65 from the '30s and '40s. The airplane looked simple and fun,
but | soon discovered something fascinating about its pedigree.

The Heathkit Airplane

When | researched the history of the Pober Pixie, | was aston-
ished to learn that the airplane was a kit — a Heathkit! When Ed
Heath founded the company back in the 1920s, his first offering
was an airplane kit that sold for less than $199 (without the en-
gine). That’s about $2700 in today’s dollars. Lots of kits were sold
and soon a number of Heath “Parasols,” as they were called, were
flying.

In the 1970s, the founder of the EAA, Paul Poberezny, modified the
Parasol design to bring it into the modern era and published the
plans for a new version known as the Pober Pixie. It had a single
efficient wing and was purely open cockpit — a direct descendant
of the Heathkit Parasol. | bought a set of plans for $75.

Thirty-Seven Years in the Making

Like most builders, | started by assembling the wooden wing ribs.
This was a relatively cheap start, with lots of cutting and fitting labor.
| had to work up my own bill of materials from the plans and order
everything. Intime | finished the wings (and bought and sold houses,
got married, had kids, etc) and obtained the chrome-mwoly steeltube:
for the fuselage.

Thirty-six years later | had the airfframe and all the engine stuff fin-
ished. The next step was attaching the fabric cover. That consumed
the 37th year.

Throughout that time, | kept up with Amateur Radio, upgrading from
Technician to Amateur Extra, installing antennas and towers and
helping my wife Susan, N9JOU, and son Keegan, NSKBA, get their
ham licenses (and my son his pilot’s license).

20 January 2015

A view inside the Pober Pixie cockpit.

The Heathkit Legacy Finally Takes Flight
Afterafinalinspection by the FAA, my little homebuilt Pixie, tail number
MNX49PB, received its Special Airworthiness Certificate, Experimental
Category.

On a hot July evening, Zephyr (as | had christened it) and | enjoyed
our first, very gentle flight. Just as when you first apply power to a
radio you've built yourself, the feeling of accomplishment as Zephyr
lifted off the runway was overwhelming.

Initially, | was restricted as to what | could do with Zephyr — | was
limited to a 25-mile radius until | “proved-out’ my airplane. After work-
ing out a few bugs (like a tachometer cable that pumped engine oil
onto my pants), I'm now free to fly almost anywhere, and have even
flown “Zeph” to our new home in Boulder, Colorado. The trip took
3!z days, but | had no problems at all. Whether it is flying through the
air at 1500 feet or cruising the airnvaves at 14 MHz, I'm blessed with
two passions that have both history and the present day in common.
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A powerful performance you won’t want to miss

Elecraft's world-class trio is now complete. It all started with the K3 transceiver, which tops the charts in
nearly every receive category. Then we added an exciting visual dimension with the versatile P3, our
fast, full-color panadapter. And now, we're proud to introduce the KPA500: a 500-watt solid-state

amp that's so well-integrated you'll think it's reading your mind.

The KPA500 features 160-6 m coverage, instant RF-based band switching with any radio, alphanumeric
status display, bright LED bar graphs, and a rugged, built-in linear supply. The amp's manual band
switches can be used to change bands on the K3. The K3 can even select per-band amplifier drive levels
automatically when the amp is placed into operate mode, so you'll rarely need to adjust power output.

The K3 already gives you the competitive edge, with its optional high-performance sub receiver, roofing
filters as narrow as 200 Hz, new audio peaking filter (APF), and one of the cleanest SSB signals around.

Adding the P3 and KPA500 will take you, and your station, to the next level.

A\ mhmokam:.—J www.elecraft.com =+ 831-763-4211

P.O. Box €9, Aptos, California 95001-0069

Elecraftisa registered trademark of Elecraft, Inc.




Connect to the Digital World

RiGblasters are the most convenient method of interfacing
your computer to your radio for complete computer control!

Operate PSK31, WinMOR, RTTY, JT65, Packet, CW & more!
Utilize rig control with HRD, N1MM Logger, Fldigi & more*

* Models with rig control jack only

D N N N e -
RiGblaster Advantage RIGblaster Plug & Play
Most Popular with Single USB Connection Economical & Easy to Install
Built-in sound card -isolated from PC Built in CI-V/CAT Rig control
Rig control interfaces for CAT, CI-V or DB9 on radio Use with PC Sound card
V¥ Supports Yaesu, lcom, & Kenwood Rig Control Vv’ Supports Yaesu (FT-817,857,897,100D)

& lcom Rig Control

= S
Bluetooth N RiGBTaster
Technology! _Jpa—

aaaaaa

Wami Maumzam Hs i

RiGblaster Blue RIGblaster Nomic

Safe, Secure & Hands-free operation Budget Friendly option
Use with a Bluetooth® headset for voice Simple connection from radio to PC
Portable Rig control and Digital Modes Ideal for Echolink® Modes

v Supports Yaesu, lcom, & Kenwood Rig Control
Find our full product line at your favorite dealer or on the web:
www.westmountainradio/QST115

Rﬁﬁ’“m" - n Yo Ham Radio Deluxe
Io Aé (= R Coupon with purchase

sales@westmountainradio.com of RIGblaster Advantage
(262) 522-6503 X 35

Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
Echolink® isa registerad trademark of Synergenics, LLC




ALINGO

COMMUNICATIONS-GRADE SWITCHING  Quality. Style. Performance?
POWER SUPPLY WITH USB PORTS

SPECIFICATIONS DM' 3 3 0 FXT

Input vollage 120 VAC(DM-330FXT)

Output voltage §~-15VDC variable

Output voltage variation | Less tham 3%

Protection Short-cireult, Automnatic current limiting over 304
Dver-lemperature

Output current 30 A {max), 25 A (cc )

Ripple Less tharn S0mVp-p 3t rated load

Fuse 4A (FXE), 8A (FXT)

Meter Selectable Yolt / Current meter, back-lil

Size 190(W) X 69{H) X 181(D)mm
{Projections not included)

Welght Apprex. 2.5 kgs with detachable AC cerd

Specifications subject te change without notice or obligation.

* USB ports may not werk fer charging cell-phanes/mobile phones due to
special charging cireuits of thase devices.

This "Breakthrough" switching power supply packs a lot of features into a compact, lightweight design that features 9-15VDC variable
output and delivers up to 25 amps, 30 peak. Unlike other "switchers", it's electrically guiet, But if you should find noise, don't worry!
The patented Noise Offset Circuit lets you move the switching noise you might find to another frequency. Other features include a large
illuminated "instrument-class” Volt/Amp meter, rear panel binding posts (30A peak), front panel cigar outlet (10A), two pairs of snap-in
terminals (5A max.) and USEB ports (2A max.), front panel voltage adjust, customer-defined output voltage "memory", ripple less than
50mV p-p and triple circuit protection for short-circuit, over temperature, and current limiting!

Amazing high performance,
compact size, and full featured!

144/430MHz 5W FM Dualband
Handheld Transceiver B High power Li-lon battery pack, stand charger and beltclip included
i H Output Power 5/ 2.5/ 1W selectable
Dl =) O OT / E @ B Large, dot-matrix, 3 color-selectable display and keypad
B Semi-Duplex dualband, V/V-U/U and FM broadcast receiver
158 F@ iC E: ( ( @ B 200 memory channels, any mix of VHF/UHF
H RX Frequency Coverage 76-108 / 136-174 / 400-480MHz
B Alphanumeric channel labels
B Direct frequency input from keypad
B Landmobile-grade signaling features
M Variety of scanning modes
M IP54 dust/splash proof, MILSPEC vibration/shock compliant
B Wide and narrow FM TX/RX
B 12Vdc input using an optional cigar-socket adapter,
M Internal VOX and Wire cloning capability

SPECIFICATIONS

T-version : RX Freq. 138-174MHz / 400-4 80MHz (76-108MHz WFM)

TX Freq. 144-148M Hz / 420-450MHz

E-version : TX/RX 144-146MHz / 430-440MHz (RX 76-108MHz WFM)

Madulation E3E (EM)

Pawer output Approx. 5, 2.5, 1W

Recelver sy stem Direct-conversion

Sansitivity Wide -12dBu , Narrow -3dBu

AF output 1W [10% distortion)

Frequency stability + 2.5ppm

Dil jons 56.0W % 88.0H % 35.00 mm or 2.32W X 3.88H % 1.38D Inches wio projection
Weight Approx. 227g or 8.01 oz; includes antenna and battery pack
Temp. rangs -20°C~455°C (-4F ~+131F")

REMTronix, Inc.

2560 Barrington Ct. Hayward, CA 94545 U.S.A.

(ED: 510-298-5100 (@ 510-887-0314 (TSI http://www.remtronix.com REMTRwZNIX
N

[=Ell: alinco @ remtronix.com EEIWIRE : alincosupport @ remtronix.com
Produets Intendad for properly licensed operators. Requlred products are FCC part 15/C c4ntified. Specification subjsct to ehange withaut notiee o obligation,
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Letters from Our Members

Collins ART-13 Brings MNostalgia

In his review of the OM2500A PA in the
November 2014 issue of QST, Norm
Fusaro, W3lZ, mentioned the Collins
ART-13 autotune transmitter. This mention
brought back memories of my work with
this transmitter.

Soon after my graduation from the
6-month US Coast Guard (USCG) Elec-
tronics School in Groton, Connecticut, |
arrived as a 3rd Class Electronics Techni-
cian at my first duty station, NMG, the 8th
USCG District Primary Radio Station in
New Orleans in 1963. | had been licensed
since 1957. After about a week | was ap-
proached by one of the Chief Radiomen.
“Come with me,” he said. We have four
other ETs here, and none have been able
to help me with my secondary phone
transmitter on our truck for a year” He es-
corted me to our Emergency Communi-
cations Truck and pointed to his HF
secondary operating position. There on
the shelf sat an AN/ART-13, completely
cabled into the truck’s system.

| had already had my hands on several of
them. The Chief had all of the manuals for
the components of the Collins system, as
well as the custom 240 V ac 60 Hz power
supply. He controlled the transmitter from
the control head, which was connected to
the transmitter with a multi-conductor
cable, and terminated with multi-pin Am-
phenol connectors. | took the connectors
apart and observed a disaster: shorts and
open wires— one even had a paper clip in
it. | carefully disassembled, insulated, and
re-soldered all conductors in the male and
female connectors, plugged them in, and
watched the filaments glow. We tuned it up
on several Coast Guard AM phone and
CW frequencies. One call to the USCG
radio station in Pongo, Virginia, brought
back a “loud and clear”

After that, | went out with the 8th District
Communications Truck on every mission
for 2 years. This included escorting NASA
rocket bodies on barges on the Intra-
coastal Waterway, and covering communi-
cations for two hurricanes — one east,
and one just west of New Orleans. At the

NMG station, | was always assigned to re-
set the pesky pawls in the 10 Collins Auto-
tune heads in the AN/FRT-15B 3 KW
transmitters.

Thanks to Norm, W3IZ, for the opportunity
to reminisce about this piece of equip-
ment and my work with it.

Charlie Ashcom, K8IDZ
Ann Arbor, Michigan

Loghook of The World

One of the best services ARRL provides
— free to members and non-members
alike — is the Logbook of The World
(LoTW). | prefer to spend my radio time on
the air, not doing paperwork. Postage isn't
cheap these days, either. LoTW inte-
grates with logging programs and makes
secure confirmations of QSOs transpar-
ent and quick.

| recently moved halfway around the world
and am starting my DX quest over from
zero. This time | intend to see what | can
do using LoTW as my only QSL method.
If several stations are calling CQ, the one
| will call is the one that my logging pro-
gram marks as a LoTW member!

Join LoTW. You will be happy you did (and
I will get my new DXCC faster).

Vic Rosenthal, 4X6GP/K2VCO
Rehovot, |srael

Put Out of Business by a Mouse

One night | was spinning the dial of the
radio he:ad for my remote station when the
numbers stopped changing and the dial
light went out. After checking everything at
home, | drove over to my radio site.

As | opened the door, | noticed that a loop
of power cord had been dragged through
the hole in the wall where the coax and
rotor cable enter. Upon further inspection,
| noted that all of the lights on the LAN
system were off — the power cord was
cut. Apparently, a mouse had dragged the
power cord out and was unsuccessful, for
the wall wart prevented him from making
off with it. There were only 5 volts in the

power cord, and he got away unscathed.

| plugged up the hole. The next time that
mouse comes around, I'll ask him what he
wants to eat.

Jerry Block, K&LAP
Gig Harbor, Washington

Kerchunk-a-holics?

It's net night on the local repeater. it's 15
minutes before the net starts, and the Net
Control Station (NCS) just announced
that the net will start on time and invited all
listening hams to participate. Immediately
after the announcement, the repeater
begins to experience a series of momen-
tary keys known as kerchunking. The
repeater works; the NCS just proved that
it does. So why kerchunk?

Is it possibly a psychological phenome-
non? If it is, then what would happen if all
of the kerchunkers were somehow
stopped? Imagine the scene in the various
hams’ shacks. At first the hams are waiting
calmly. After a few minutes, worry begins
to seep into their psyches. Is their radio
working? Is the repeater still working? The
worry grows. Another minute passes. By
thistime the kerchunking hams are begin-
ning to shake, fighting to keep from push-
ing the mic button.

Finally the NCS begins speaking. For 45
seconds the NCS gives his intro to open
the net. Shaking hands hover over the
mic. The NGS reaches the conclusion of
the opening remarks and finishes with
“...Come now.” The kerchunkers grab
their mics to give their call signs to be the
first station to check in. The squeals and
such overload the repeater’s input in a
pileup that would make any HF contest
station operator cringe, then cry for joy.
The pileup lasts until the repeater times
out. Into the silence that follows, a single
kerchunk is heard and then the NCS says
calmly, “Stations wishing to check in,
please call one at a time, slowly, so that |
can add you to the list of check-ins”

Maybe because of how FM capture works
it can't be that bad; or can it? Next time,
think about how you tie up a repeater
before you kerchunk.

John P. Conlon, WB7NPF
El Paso, Texas

Send your letters to “Correspondence,” ARRL 225 Main St, Newington, CT 06111. You ¢an also submit letters by fax at 860-594-0259,
or via e-mail to letters@arr.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. Letters published in “Correspondence” may also appear in other ARRL media.
The publishers of QST assume no responsibility for statements made by correspondents.
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REDISGOVER
RADIO WITH
THE POWER OF
A FLEX-6000

FILL ALLYOUR OPERATOR NEEDS &
EXCEED EVERY EXPECTATION
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Rediscover Radio...

Now everyone can rediscover radio with the FLEX-6000
Signature Series transceivers with SmartSDR. Experience
the excitement of radio again with a solution tailored for
you both in capabilities and price. Experience
multi-dimensional amateur radio as it was meant to be.
From CW to the latest digital modes, FlexRadio Systems
helps you rediscover your hobby like no other solution can.

Our offering includes a choice in high-performance 100W
HF transceivers with feature sets tailored to your needs. You
can have from two to eight simultaneous receivers, contest
grade preselectors, high definition display modes, ATU, GPS
and more. All running our leading edge, -easily
upgradeable, SmartSDR software, keeping you ahead of the
curve with game changing features and functionality,
including a developer's API*

Sodyisil www.flexradio.com and see how you can rediscover
radio.

*featuresicapabilities/pricing vary by model number, Refar to wwwllesadiocom for more detaled Information.
FlaRario Sysems & 2 registered tracemark and SmarS DR is 2 trademart of FlexRad Systems.

stems®

Software Defined Radios

4616 W. Howard Lane, Ste. 1-150

Austin, TX 78728

Phone; 512 5354713/ Fax: 512 233 5143
Email: sales@flexradio.com

P00 R CHART TOPPING

IMD DR3 Up to 108d8B PEBFDHMANEE

s . e Industry leading transceiver
TxPhaseNoke ikiz  -iadsonz  PErformance specifications

10kHz -143dBc/Hz
>100kHz -150dBc/Hz

make the FLEX-6000 series the

*FLEX-6700@ 14MHz
Typieal a8 measored

HF transceiver family of choice
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STYLE WITH A NEW
ALPHA AMIPLIFIER OR
TEN-TEC TRANSCEIVER

ALPHA 9500
1500 W Auto-Tune Linear Amplifier
3CX1500A7/8877 tube

Operates on all Amateur HF Bands -
160 M thru 10 M modifiable for MARS operation

Operates at 1500 W average power and 100% duty
cycle with no time limit!

4-port automatic antenna switch, any 2 antenna
ports may be combined

SWR tolerance 3:1 at full rated output
. Automatic line voltage selection from
Regular Price: -57—,995—99 100-250 VAC, 50/60 Hz
S ale Price: S6,995 .00 Drive power 50 W nominal

Rugged construction - built to last

Quickly and automatically tunes to match the
load impedance

Remotely controllable — RS232 and USB port

ALPHA 8410
1500 W Manual-Tune Linear Amplifier

Uses a pair of 4CX1500B tetrodes, good for
3 kW of plate dissipation

ALPHA 8410

Operates at 1500 W average power and 100%
duty cycle with no time limit!

Operates on all Amateur HF Bands - 160 M
thru 10 M modifiable for MARS operation

SWR tolerance 3:1 at full rated output

Drive power 50 W nominal
SoRr Uses our custom designed, time proven
REQ UIar Pl‘ice. $5}4'95'99 3.5 KVA transformer — built to last
Sale Price: $4,995.00

SALES 1-844-73-4-HAMS | www.rfconcepts.com

TEN-TEC and ALPHA AMPLIFIERS are RF CONCEPTS companies
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TEN-TEC

Omni Vil package
588AT Transceiver with:
Built-in Auto Tuner .- :
CW and Sideband filters included m|ﬁﬁ_|
Model 707 Regal Microphone 12 " ————
Model 716 Microphone Stand LSS

Model 70778 Microphone Cable l\ )

Regular Price: $3,381-.00
Sale Price: $2,499.00

Eagle package
B599AT Transceiver with:
Built-in Auto Tuner
CW and Sideband filters included
Model 320 Noise Blanker
Madel 702 Hand Microphone

- Régular Price: $2,193.00
package s Sale Price: $1,499.00
539 GRP Transceiver with: : =

Convenient small size

10 W QRP

CW and Sideband filters included
Madel 702 Hand Microphone

Argonaut VI

egular Price: $1.069.00
Rebel 9

506 Open Source GRP CW Sale Price: $849.00
Transceiver with: — :

ChipKIT Uno32 32-bit, 80MHz processor
with 128K of flash memory

DDS based VFO for no drift operation
100% Open Source hardware & software
Covers 20 and 40 meter bands
Hardware hooks for user added features

Alpha Amplifiers Office 303-473-9232 TEN-TEC Ofﬁce 865-453-71

Prices subject to change without notice.




‘ﬂj ust turned
my Stepp“ﬁ

With a nod of respect to our friends at Alpha for their original
1970’s ad concept, there’s one thing that hasn’t changed with
time. In Amateur Radio it's good to be LOUD!! At StepplR _
Antennas, we design our products with the goal of providing you b N
the highest performance multi-band antennas in the world. A\ AN
Our “frequency-agile” remotely tuned yagi antennas provide Y
unparalleled monoband gain and front-to-bhack performance
on EVERY frequency the antenna covers. Perfect SWR on every
frequency means no more lossy antenna tuners are needed.
Features like very fast 180 degree heam reversal and
Bi-directional modes puts you in total
control. The benefits to you?? YOU hear
them first, YOU work them first, and YOU
generate the pileups. But don’t just take
our word for it, the next time you work '
someone using a StepplR, ask them to
rate its performance for you...youw’ll like
what you hear.

For more information on which of our
extensive line of antennas is right for
you, visit our website or contact our

knowledgeable and friendly sales and \ T
technical staff. b 1

— \k U
5 t epp == == No Traps. No Tricks.
Antenna Systems Mo 0mpHOTIEeS.
Bellevue, WA 98002 www.StepplR.com

Tel: (425) 453-1910 Hear and Be Heard



STEP
FINE § ENT

KENWOOD

WANE

L) —_— ‘) ™

)
Never before has a compact HT offered
as many features, and such high powered
performance as the TH-F6A. Arm yourse

with one today and gain your own
airwave superiority.
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A Five-Way Remote Antenna Switch

Microprocessor-controlled master and slave units with bias Ts
enable a single coax feed line from the shack to serve five
remote antennas and power a remote antenna tuner.

Ken R. Ginn, GBNDL

I have a single run of neatly installed coax
from the shack to my antenna “farm” in the
rear yard, which consists of two more-or-
less permanent antennas, plus other exper-
imental designs that come and go. 1 have
no desire to go through the trouble and
expense of installing more coax or adding
a control cable run. To make the most of
the single coax feed line, a microprocessor-
controlled remote antenna switch selects
one of up to five antennas to be connected
to the coax. The remote antenna switch
and a remote antenna tuner are powered
by dc imposed onto the coax with a
bias T circuit.!» > Control signals to the
remote switch are sent by modulating the
dc voltage level supplied to the bias T.
Figure 1 shows an overview of the entire
system.

Next we’ll look at the circuit design, and
then conclude with construction details and
a few usage notes.

Circuit Design

The key feature of this antenna-switching
system is that a single coax cable from the
shack to the collection of antennas in the
rear yard is made to serve three functions:
first and most obvious is the conveyance of
RF signals, second is the provision of dc
power to the remote antenna switch (also
termed the “slave™ unit) by means of a
circuit known as a “bias T.” and third is the
transmission of serial control signals from
the shack’s “master” unit to the slave unit’s
antenna switch.

BiasT

The bias T circuit is used to impose a dc
voltage on to a coax cable carrying an
RF signal and recover the dc voltage at a
remote point while causing minimal dis-
turbance to the RF signal. There are similar
bias T circuits associated with both the
master and slave units. The nomenclature

'Notes appear on page 35.
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used here refers to the bias T that is part
of the master unit. (The schematic for this
is located in the lower right corner of the
master unit schematic diagram shown in
Figure 2.)

The maximum RF power through the RF
ports essentially depends upon the three
2 kV Murata 0.01 pF capacitors C9—C11,
connected in parallel between the signal
pins of J1 and J2. My system is only ca-
pable of 100 W, but the three paralleled
capacitors should be capable of running
up to 1 kW. The loss through the two RF
ports over the HF band was measured at

only 0.1 dB.

The dc current capacity from the de port to
one of the RF ports depends primarily upon
the gauge of the wire in the windings of L1
and L2, which are wound with #24 AWG
enameled copper magnet wire.

For my application, a current rating of
500 mA was adequate for both the slave

unit and an automatic antenna tuner lo-
cated near one of the permanent antennas.
My remote SG-239 antenna tuner with its
own bias T draws the bulk of the current at
380 mA with only 85 mA required by the
slave unit. The dc voltage drop through
100 feet of RG-213 cable was measured
at 500 mV (including both bias tees). The
RF signal loss from the rig to the antennas,
including the cable and equipment, was
estimated to be a maximum of 1.5 dB at
30 MHz.

Master Unit

The masterunitis built around aPIC16F628
microcontroller. [Software is available on
the QST in Depth web page.? — Ed] The
purpose of the microcontroller is to poll its
five input lines to determine which one of
five remote antenna inputs to connect to the
coax feed line, and then send a serial pulse
stream indicative of the active input line to
the slave unit. Figure 2 shows the master
unit schematic.

RG-58 Interconnects

Q51501-Ginn01

24y
Master Unit
3 4

of RG-213

To
Antennas

® F} :
?@snma Qma E Aﬁ”f? &
o o
L = =
L VSWR Meter Transceiver
100 foot run Computer

parallel port

connection

Figure 1 — System block diagram.
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Flgure 2 — Master unit and bias T schematic diagram.

C1, C5, C7, C8 — 0.1 YF ceramic capacitor

C2, C3 — 22 pF ceramic capacitor

C4 — 10 uF 16 V electrolytic capacitor

C6 — 100 pF 35V electrolytic capacitor

C9—-C11—0.01 yF 2 kV ceramic (Murata part
number: DEBE33A103Z)

01— 1N4001 diode

D2 — BZX85C20 20 V 1.3 W Zener diode

D3 —5 mm green LED

D4 — 5 mm red LED

F1 — 500 mA fuse

L1, L2 — 40 uH (see text)

J1,J2 —Type N connector

J3, J4 — Mating SMA connectors

Q1 — 2N7000 FET

Q2 — TIP125 Darlington PNP transistor

Q3 — BDX33C Darlington NFPN transistor

R1 -R5—1.2 kQ (all resistors are 4 W unless
noted otherwise)

R6& — R10 — 3.3 k{2 resistor

R11, R13, R17 — 1 k2 resistor

R12, R18 — 4.7 k{2 resistor

R14 — 100 kQ resistor

R15 — 22 k(2 resistor

R16 — 20 Vrms 3 J zinc oxide varistor, PN;
JVR-10N330K (see also Littelfuse VOSEZ0F,
Mouser PN: 576W05E20P)

S1— 6-way, 2 pole break before make rotary
switch, one pole used

52 — SPST toggle switch

U1 - U5 — SFH618A optocoupler or equivalent

U6 — PIC16F628 microcontroller (programmed
see text)

U7 — 7805 5V 1 A 3-terminal regulator

¥1—4 MHz crystal
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The five input lines are connected to mi-
crocontroller U6 inputs B0 — B4. For each
of the five inputs, a voltage level near
5V is considered active and a voltage level
near ground is considered inactive. Each
line is a wired-or and can be pulled high
either by the wiper of the manual select
switch S1, which is connected to +5 V, or
by one of the emitter outputs of optocou-
plers Ul — U5, which are under computer
control. Load resistors R6 — R10 pull the
voltage levels of unselected lines to ground
potential. Optocoupler inputs DO — D4 are
connected to the printer port of the control-
ling computer.

Signaling from the master to the slave unit
is done by varying the dc voltage supplied
by the bias T between 18 V and 24 V.
Under quiescent conditions, a continuous
dc supply of 18 V is supplied. Selecting
an antenna output under either manual or
computer control initiates a start pulse of 3
ms. Following the start pulse, a unary code
is sent, where the number of pulses (1 ms
18 V, 1 ms 24 V) represents the antenna
selected. Figure 3A shows modulation of
the dc voltage that selects antenna 1, and
Figure 3B shows five data pulses, which
selects antenna 5.

The PIC ports BO — B4 are continuously
scanned to determine the antenna to select.
When the PIC detects a change in the se-
lected port, it will wait 3 seconds for the
new port number to stabilize (to compen-
sate for spurious selections made while the
switch is rotated), and then send a new start
pulse, followed by the unary code of the

selected antenna.

When it is initially powered on, the slave
unit will immediately select position 53,
actuating K5. If an output is selected on the
master unit, the slave unit will then select
that output after 3 seconds from switch on.

Operating the rotary switch S1 from
manual selection to REMOTE will leave the
selected antenna at number 5 until another
antenna is selected by the parallel port.

In the master unit, NPN Darli ngton transis-
tor Q3, R17, D1, and 20 V Zener diode D2
are fed with a regulated 24 V supply. These
components form a crude regulated 18 V
supply that is able to supply 500 mA with
minimal voltage drop throughout the whole
load variation. This 18 V supply feeds the
dc port of the master bias T. The function of
D1 is to protect Q3 during signaling.
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The output port B6 from the PIC U6 feeds
the 2N7000 FET Q1; this has the effect
of turning on PNP Darlington transistor
Q2 and effectively shorting the collector/
emitter of Q2 and also the collector/emitter
of Q3, which will raise the output voltage
from 18 V supplied in the quiescent state to
24V for signaling. Both Q2 and Q3 share
a common heat sink, and are isolated with
insulating kits, Q3 will dissipate a maxi-
mum of 3 W in use while drawing 500 mA.

Slave Unit

Like the master unit, the slave unit is built
around a PIC16F628 microcontroller,
[Software is available on the QST in Depth
web page.* — Ec.] The slave unit sche-
matic is shown in Figure 4. The bias T in
the slave unit receives RF and dc to power
the unit.

Signals to the slave that are imposed on to
the dc level are recovered by optocoupler
Ul. The 1 kQ 2 watt resistor R6 provides
a current path from the master to the slave
unit, and ensures the master’s signal gen-
eration provides a clean square wave from
when the system is initially switched on,
When the dc voltage rises above 19 V, the
two series Zener diodes D1 and D2, along
with the optocoupler’s photo diode, will
conduct, which in turn will cause the op-
tocoupler outputs to conduct and bring the
PIC’s BO input close to +5 V.

The five outputs from the slave PIC
U2 feed the five active-high inputs of a
Darlington relay driver U5. Each driver is
connected to one of the antenna selection
relays K1 — K5, The output from U2 will
remain active until another antenna is se-
lected either by computer control or by the
master rotary switch S1.

I included an optional gas discharge tube
GD1 to limit the power handled by the
slave circuit. The minimum flash over
voltage of the tube is about 190 V, which is
adequate for my 100 W transceiver.

Construction Details

The antenna switch system is comprised of
three separate components: the master bias
T bolted to the back of the master control
unit, the master control unit located in the
shack, and the remote slave unit located
near the antennas.

Master Bias T

Even though the circuits for the master and
slave bias Ts are identical, the master bias

Q81501-Ginn03
Start pulse
N,
\ ims
™
+24Y —-I l‘_ ’_/__,-Dala pulse
Bias Tee
DC Level
+18V
E |-—1ms
== 3ms
(A)
Data pulses
Start P
pulse r—Jﬁ
+24V ——
Bias Tee
DC Level
+18V
13 ms 1
(B8)

Figure 3 — Timing diagram of master unit to
slave unit signaling by modulation of the dc level
imposed on the coax by the master bias T. At
(A) the pulse stream that selects antenna 1. At
(B) the pulse stream that selects antenna 5.

T is built into a diecast box (see Figure 3),
which provides better isolation between
the RF and dc ports. The slave bias T is
contained within the weather-resistant die-
cast box that houses the slave unit, which
minimizes box intrusions and connections
exposed to weather.

The RF connectors J1 and J2 are Type N
and the dc connectors are a mating SMA
pair J3 and J4. Capacitors C9, C10, and
C11 are mounted between the center ter-
minals of J1 and J2. Identical inductors
L1 and L2 are wound with 30 turns of #24
AWG enameled copper magnet wire onto
a Micrometals T50-52 core. An aluminum
shield is positioned between L1 and L2
and also supports both inductors (see Fig-
ure 6). The ground end of C7 is connected
to a solder terminal attached to one of the
shield’s mounting points. Solder terminals
are provided at J3 for C8 and varistor R16.

Master Unit

The circuitry for the master unit is housed
in a two-piece equipment enclosure with
the master bias T bolted to the rear panel.
Also on the rear panel are the connector
to the printer port, the fuse F1, and the
primary power input connector. The front
panel holds the ON/OFF power switch S2,
POWER indicator LED D4, and the six
position REMOTE selector switch S1 with
REMOTE indicator LED D3.

The circuitry for the prototype was built
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Flgure 4 — Slave unit schematic diagram.,

C1—-C3—0.01 puF 2 kV ceramic (Murata part
number: DEBE33A103Z)

C4, C5 — 0.1 yF ceramic capacitor

C6, C15 — 0.1 uF polyester capacitor

C7 — 10 uF 16 V electrolytic capacitor

C8 — 100 pF ceramic capacitor

C9, C10 — 22 pF ceramic capacitor

C11-C14, C16 — 0.01 pF ceramic capacitor

C17 — 100 pF 25 V electrolytic capacitor

D1, D2 —BZX85C 9v1 1.3w 9.1v Zener diode

D3 — 3mm LED

GD1 — Gas discharge tube (Littelfuse
CG2230LSN, Mouser PN: 576- CG2230LSN)

L1, L2 — 40 pH (see text)

J1 —J6 —Type N connector

K1 — K5 — SPDT or DPDT relay 12V dc 220 Q
coil 16 A contacts

R1 — 20 Vrms 3 J zinc oxide varistor, PN:
JVR-10N330K (see also Littelfuse VOSE20F,
Mouser PN: 576VOSE20F)

A2 — 1.5 k2 (all resistors are 1/4 W unless
noted otherwise)

R3, AR5 — 1 k(2 resistor

R4 — 4.7 kL2 resistor

R& — 1 k2 2 W carbon or metal film resistor

U1 — SFHE18A optocoupler

U2 — PIC16F628 microcontroller (programmed
see text)

U3 — 7812 12V 1 A 34erminal regulator

U4 — 78L05 5V 100 mA 3-terminal regulator

Us — ULN2803 Darlington transistor array with
clamping diodes

Y1 —4 MHz crystal
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Flgure 8 —The
slave unit is contained ina
weather-resistant die-cast case.

Flgure 6 — Master unit bias T internal view.

Flgure 9 — Slave
unit internal view.

onto a PIC microcontroller development
board. Additional circuitry using strip
board was built onto development board
and attached with a plug and socket ar-
rangement (see Figure 7).

Slave Unit

The slave (remote) unit is built into a
weather-resistant diecast box (see Figure
8). The circuitry was built onto a double-
sided fiberglass printed circuit board
(PCB), which also includes the bias T (see
Figure 9). I felt that a PCB would lend itself
to easier construction and better perfor-
mance than a strip board design.

I used the PCB as a template to mark the
holes for the Type N connectors J1 —J6 in
the diecast box lid (see Figure 10). Each
connector was mounted with four screws,
one of which was extra long to serve as
a stand-off support for the PCB as shown
in Figure 11. Nuts on the stand-off screw
above and below the PCB secure it and
provide a ground connection between the
connectors and the circuit board.

Flgure 7 — Master unit internal view. The ground stud is connected to the PCB
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Flgure 10 — Slave unit Type N connectors internal view.

and the front panel. Five w ashers were used
to pack the PCB away from the aluminum
case. The remainder of the stud is proud of
the front panel by at least half an inch for
connection to a suitable ground point.

Usage Notes
Setting S1 to REMOTE (LED D3 will light
up) enables computer control through the
optocoupler interface. Manual selection
and computer selection should not be used
simultaneously.

I have included an option to have the non-
selected antennas grounded or open circuit;
the present design grounds unselected
antennas. The slave PCB can be adapted
to leave non-selected antennas ungrounded

New Products

QS1501-Ginn11

Slave Unit
Printed Circuit Board

Diecast Box
Lid

Type N
Connector

SCrews.

by drilling out the vias marked A to E on
the PCB (see QST in Depth?).

Notes

1P Salas, AD5X, “Build a Legal Limit Bias T that
Covers 1.8 10230 MHz." QST, Jan 2013,
pp 46 — 48,

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

3www.arrl.org/gst-In-depth
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Photos by the author.

RSGE and ARBL member Ken Ginn, GSNDL,
has been licensed since 1977 and holds an
Amateur Radio Full License in the UK. Ken lives
just outside of London in the county of Kent

and is a forensic engineer with the police de-
partment. Qutside of work he enjoys radio and

Yaesu FT-991 HF /VHF /UHF Transceiver

The FT:991 from Yaesu covers the 160 meter through 70 centimeter
bands (except 1.25 meters) and includes SSB, CW, FM, C4FM digital,
AM, RTTY, and PSK modes. Power output is 100 W except for
2 meters and 70 centimeters, which are 50 W. The display is a3.5-inch
color TFT touch screen, and a spectrum scope is built in. Other
features include 3 kHz and 15 kHz roofing filters, high accuracy
oscillator, IF width and shift controls, digital noise reduction, contour
and IF notch controls, and an audio peak filter. An automatic antenna
tuner for 160 — 6 meters is also included. Pricing to be announced. For
more information, visit your favorite de aler or www.yaesu.com.
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Feedback

mA few errors crept into the “Hands-On Radio”
by Ward Silver, NOAX, in the October 2014 issue of
OST. In Figure 3, the + and — inputs to the input ampli-
fier are reversed. “Input” should connect to Pin 2 (the
non-inverting input) and “Vggg through R1 to Pin 3
(the inverting input). This will result in the output of
UI1A being zero when Input and Vygp are equal. Vggg
and Input must both be ground-referenced. In addition,
Pin 4 of U1 should be connected to V— (a negative volt-
age) and not ground as shown. The supply should be at
least + 6 V as indicated in the text.

Flgure 11 — Slave unit printed circuit board mounted on connector

electronic design and writing magazine articles
about his designs. Ken was recently awarded
the Ostermeyer Trophy by the Radio Society of
Great Britain (RSGB) for his article in RadCom,
which described a digital wvoltage standing wave
radio (VSWR) meter that he designed. His
current interests include compact HF antenna
design and operating with different digital
modes. Ken's website, www.skunkworx.co.uk/,
describes some of his other projects. You can
reach Ken at 8 Kettlewell Court, Swanley, BR8
7BPR, Kent, UK or by e-mail at g8ndl@aol.com.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.

Did you enjoy this arllclq?
Cast your vote at /

www.arrl. urgk:over—plaque-poll

column

mRalph Crumrine, NOKC, author of “A 1500 W
Centennial Amplifier for the 80 — 6 Meter Bands,”
published in the December 2014 issue of QST (page
30), advises that two versions exist of the Ohmite
Model 111 tap switch used for the band selector switch,
S301A. OId stock might be ceramic; new stock will
be plastic. The ceramic bodied part must be used.
The Model 212 switch is ceramic only and might be a
useful substitute.
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Hybrid HF Transmitter

This single-band design mixes solid state
circuitry with vacuum tube final amplifiers.

Yosef Pinhasi, 4Z1VC

The single sideband (SSB) transmitter
shown on the left side of Figure 1 is a hy-
brid of solid state devices and two vacuum
tubes in the RF power stage, designed to
operate upper SSB phone in the 20 meter
band. You can easily modify it to work in
another band and to add lower SSB. I kept
the design simple and compact by usingin-
tegrated devices and direct coupling. Each
printed circuit board has its own power
supply and voltage regulation circuitry. For
electromagnetic compatibility, I separated
the RF power stages from the VFO and
receiving sections (the cabinet on the right
side of Figure 1).

Figure 2 shows a block diagram of the
entire transceiver incorporating the trans-
mitter described here, and identifies signal
connections A — D, which are referenced
in the schematics. The receiver (not de-
scribed in detail) is a single conversion
superheterodyne design based on the
SA605 mixer. This article focuses on the
transmitter section. The transmitter con-
sists of the Motorola MC1496 balanced
modulator, which generates a double side-
band si gnal at the 455 kHz IF, a band-pass
SSB filter, upconversion SA602 balanced
mixer, pre-driver transistors, 12BY7A
driver pentode, and 6146B power beam
tetrode final, producing 25 to 30 W PEP.
The transmitter and receiver share a DDS
VFO. You should be very careful and take
all necessary precautions dite to the dan-
gerous high voltages imvolved.

Balanced Modulator

The modulator schematic diagram (Fig-
ure 3) uses a Motorola MC1496 balanced
medulator IC.! A photo of the modulator
board and additional relevant photos can
be found on the @ST in Depth web page.>

'"Notes appear on page 39.
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Flgure 1 — Hybrid transmitter (left) and VFO/receiver (right). The transmitter knobs upper row (left
to right) are Band Selector (optional), and Microphone Level; knobs lower row (left to right) are Load
Capacitor, Plate Capacitor, Metering Selector (optional); switches (left to right) are Tone, 12V, TR,
500V, 250 V, Power off/on; input jacks are Auxiliary (left), and Microphone (right).

Audio signals from microphone, external
auxiliary line or internal tone generator are
combined in operational amplifier U103.
The MICROPHONE signal feeds Q105,
enabling use of a standard 600 Q dynamic
or an electrostatic microphone. The gain
of the microphone pre-amplifier can be
adjusted by R114, which sets the modu-
lation level. Phase-shift oscillator Q106
generates a tone of approximately 1 kHz.
This TONE oscillator can be switched ON
(S101) for transmitter testing and tuning.
Trimmer R133 sets the tone modulation
level. An AUXILIARY input allows signals
from an external audio device, such as
a computer line-out. The impedance is
47 kQ, similar to that of standard audio
inputs. The voltage gain of U103 is four,
producing 300 mV peak to the signal input
of balanced modulator U102.

Modulator U102 generates a DSB sup-
pressed-carrier signal centered on 452 kHz
(3 kHz below the mid frequency of the
SSB filter). Since this is the lower edge of

the piezoelectric ceramic band-pass filter
Y102 (mounted on a small PC board on
the modulator board), the lower sideband
is removed, resulting in the upper sideband
at A.

BFXO0 Q101 produces the 452 kHz sub-
carrier. [ used acommon 455 kHz ceramic
resonator and warped its frequency with
capacitor pair C101 and C102. Find the
appropriate value of C102 that lets C101
adjust the oscillation frequency to 452
kHz. Two stage amplifier Q102 and Q 103
buffers the BFXO output and delivers
a 100 mV peak 452 kHz IF sine wave
to the balanced modulator. The BFXO
buffer and balanced modulator U102 are
switched on only during transmission
when 12 V de from the power amplifier
TR circuitry appears at point C, the base
of Q104. This mutes the RF signals during
reception. Adjust trimmer R128 for best
carrier null at the output. The peak voltage
of the SSB signal at the filter output A is
500 mV.
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Flgure 2 — Block diagram of the transceiver showing circuit block connections. The transmitter includes (lower right to left) the audio section; the BFO,
buffer amps, and balanced modulator; SSB filter; DDS VFO, balanced mixer with RF filter and driver; and the tube RF power amplifier with TR switch.

Upconversion Mixer

U202 (Figure 4) supplies 6 V to the
upconversion double-balanced mixer
U201.* The SSB, suppressed-carrier signal
Afrom Y102 feeds Pin 1 of U201 via C202
and R202. U201 has an internal
local oscillator, but my attempts to build
a VFO around it led to frequency insta-
bilities and drift.# Instead, I used the
DDS-2 kit from D. C. Pongrance, N3Z1, as
the transceiver VFO.? After amplification,
it produces a 1 V P-P pure sine wave at the
difference between the radio frequency
and the 452 kHz intermediate frequency.
The DDS signal feeds Pin 6 of the upcon-
version mixer U201 via C201 and R201.
Adjust trimmer R204 for best carrier null
at output B. The band-pass network fol-
lowing the mixer output is centered at
14.128 MHz.

Power Amplifier

The RF power amplifier stage shown in
Figure 5 is based on pentode driver V301
followed by beam power tetrode V302.
Here, the plate voltage is set to 250 V and
the screen voltage is regulated to 150 V by
5 W Zener diode D306, resulting in a total
cathode current of about 30 mA.

The 30 —40 V peak RF signal from driver

V301 feeds the grid of V302 through a par-
allel resonant network tuned to the center
of the band. The high Q of the circuit helps
remove the image products from the up-
conversion mixer, and suppresses parasitic
oscillations that may result from instabili-
ties. Neutralization was not necessary in
this design. The resonant frequency of the
parallel LC circuit (C310 and L303) is set
to the center of the 20 meter amateur band.
Set the GRID trimmer capacitor C310 for
maximum amplitude of the driving signal
when the V302 is installed, but the trans-
mit switch is OFF.

V302 operates as a class AB| linear power
amplifier. The dc plate voltage can be set
either to 250 V for low level 2 — 5 W out-
put or to 500 V for 30 W PEP. The screen
voltage is 200 V regulated by 5 W Zener
diode D307. The grid bias is fixed to—48 V,
resulting in about 20 — 30 mA cathode
quiescent current. The output Pi network
converts the 50 Q load to the impedance
required by V302. For the 20 meter band,
tank inductor L305 is seven turns of #16
AWG enameled wire on a 3.6 cm diameter
plastic cylinder. It can be seen up against
the front panel in Figure 6. High voltage 1s
supplied to the anode of V302 through RF
choke 1.302, which must handle at least

250 mA. The parasitic suppressor L.306 is
wound on 1 W resistor R307.

V302 cathode current is measured by a 1
mA dc milliammeter connected in paral-
lel with R309 cathode resistor via R310,
producing a maximum scale reading of
200 mA.

I placed my transmitter chassis in a
ventilated cabinet made of a transparent
thermoplastic. [You may wish to use a
ventilated metal enclosure to minimize
RF leakage and to reduce exposure to

RE — Ed]

TR Relay

Transmit/receive relay K301 is controlled
by voltage signal D from the modulator
board (the upper board seen in Figure 6).
During transmission, signal D from Q104
to opto-coupler Q301 activates relay K301,
connecting the antenna to the output of the
power amplifier and shorting the receiver
connection to ground. Opto-coupler Q302
drives an open collector transistor Q303
to produce a TR indicator for the receiver
(or for an external high power linear
amplifier). The TR circuit is mounted on
the mixer PC board (lower board seen in
Figure 6) and uses the same 12 V regula-
tor U203.
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Flgure 3 — Audio input, beat frequency oscillator, balanced modulator, and SSB filter schematic.
C101 — 40 pF variable capacitor J102 — auxiliary jack R110 — 240 2 resistor
G102 — (see the “Balanced Moedulator” section J103 — RCA jack R111, R112, R117, R120, R126, R127, R132,
of the text) L1081 — 1 mH RF choke R135 - R137 — 10 k2 resistor
€103, C104 — 470 pF capacitor Q101 —2N4416 transistor R113, R139 — 5.1 kQ resistor
G105, G108 - G110, G112, G115, G126, Q102, Q103 —2N2222A transistor R114 — 100 kQ2 potentiometer
G127 — 0.1 uF capacitor Q104 — 2N2219A transistor R116 — 1.5 M2 resistor
C106 — 100 uF capacitor Q105, Q106 —2N3904 transistor R119, R138, R140 — 1 k22 resistor
G107, G113, G119, G120, R101, R118 — 180 Q resistor R124 — 200 k22 resistor
C121 — 10 nF capacitor R102, R130 — 820 O resistor R125, R128 — 100 02 resistor
C114 — 150 pF capacitor R103, R121 —2.7 kQ resistor R128, R133 — 50 kO potentiometer
G116, G117, G118 — 1 pF capacitor R104 — 1.3 KQ resistor 5101 — SPST switch
C122 — C125 — 10 pF capacitor R105 — 470 kL2 resistor U101 — regulator, 12V, 7812
C128 — 1000 pF capacitor R106 — 51 Q2 resistor U102 — balanced modulator, MC1496P
G129 — 56 pF capacitor R107, R115, R122, R123, U103 — op amp, 741
D101 — dicde, TN4148 R134 — 47 k2 resistor Y101 — 455 kHz resonator
D102 — Zener diode, 6.8V R108, B131 — 100 k22 resistor Y102 — S5B filter, ceramic 455 kHz, Murata
J101 — microphone jack R109 — 12 kQ resistor CFWLA455KJFA-BO (www.murata.com/
products/comm_{filter/plckup/Iindex.
htmi#f)
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Flgure 4 — Upconversion balanced mixer, RF filter, and driver amplifier.

C201— C205 — 10 nF capacitor
G206, C207 — 27 pF capacitor
C208 — 270 pF capacitor

C208 - C211 — 0.1 pF capacitor
G212, €213 — 10 uF capacitor
C214 — 1000 pF capacitor
L201, L202 — 4.7 uH inductor

Power Supply

Figure 7 shows a schematic of my power
supply, which is based on a 220 V ac
power source. The 250 V and 500 V dc
are supplied by a 360 V ac center-tapped
400 mA transformer (on the lower left in
Figure 6) via a full wave rectifier D401A-
D and filter. Bleeder resistors R401 and
R402 discharge capacitors C401 — C404
after the power supply is turned off. It
takes approximately one minute until the
capacitor voltages decrease to safe values.
Be very careful not to touch hazardous
high-voltage terminals during operation.

A voltage multiplier connected to the
6.3 V ac generates an unregulated 18 V
dc for the solid state circuitry. Regulator
U401 supplies 5 V to the transmitter cool -
ing fan (visible in Figure 1). The fixed
negative bias voltage for V302 tube is ob-
tained by using a small reverse-connected
low current 220 V to 12 V transformer: Its
12 V secondary is connected to the 6.3 V
ac, attaining above 100 V at the primary.
Half-wave rectifier D404 and 47 V Zener
diode D406 in series with LED D403 pro-
duce —48 V dc. Initially, set the slider of
trimmer R403 to ground potential.

L203 — 0.47 uH inductor
Q201 —2N3866 transistor
Q202 — 2N2222 A transistor
R201, R202 — 1.8 k{2 resistor
R203 — 47 Q resistor

R204 — 1 M2 potentiometer
R205 — 820 O resistor

Operation

Turn all the switches OFF. Connect the
DDS-VFO and attach a power meter and
a dummy load rated for at least 50 W to
antenna connector J303 of the transmitter.
Turn ON the power mains switches of the
transmitter. Allow at least a minute for
the tube filaments to warm up. Carefully
change the position of bias trimmer R403,
raising the voltage until LED D405 lights
up. Do not increase the voltage any further.
D405 and Zener diode D406 ensure that
the voltage is fixed to —48 V and the LED
light indicates that the tube is biased prop-
erly. Using a voltmeter, verify that the bias
of the final power tube grid is stable at the
required 48 V.

Supply 250 V (S403) to the driver and
12 V (5404) to the mixer. Tune the VFO
to the middle of the 20 meter phone por-
tion of the band (14.230 MHz) and switch
ON (S101) the tone oscillator. Rotate the
PLATE capacitor to the middle and the
LOAD capacitor to the maximum capaci-
tance. Switch ON the transmission (S301)
and trim GRID capacitor C310 to obtain
the maxi mum reading on the power meter.
Tune the PLATE capacitor to obtain adip in

R206 — 47 kQ resistor

R207 — 12 kQ

R208 — 240 (2 resistor

U201 — balanced mixer, SA602
U202 — voltage regulator, 6 V, 7806
U203 — voltage regulator, 12 V, 7812

the cathode current. Then change the LOAD
capacitor to bring the cathode current to a
maximum. Readjust C310 to maximum
power. In this setting, the output power
will be approximately 5 W.

Now turn on the 500 V switch (S402).
Slightly readjust the GRID, PLATE and
LOAD capacitors to obtain maximum
output power. The expected RF output
power will be 25 — 30 W PEP, resulting in
a 100 — 120 mA cathode current in V302.
You do not need to trim C310 anymore,
just the PLATE and LOAD. Turn OFF the
tone and connect a microphone, During
transmission, adjust the modulation level
for a maximum PEP at the output without
signal clipping.

Notes

'R. Motorola Semiconductors, Hejhall: “MC1496
Balanced Modulator” Application Note AN531/D,
Jan 2002,

2www.arrl.org/gst-In-depth

3Philips Semiconductors, “High sensitivity applica-
tions of low-power RFAF integrated circuits”
Application Note AN1993, Aug 2007,

4Philips Semiconductors, “Reviewing key areas
when designing with the SAG05,” Application
Note AN13994, Nov 2007.

5D. C. Pongrance: “N3Z1 DDS 2" www.pongrance.
com/super-dds.html.
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Flgure 5 — The transmitter power amplifier and TR switch schematic.

C301, G302, C309, C315,
C316 — 10 nF 400 V capacitor
C303 - C305, C308, C311-C314—5nF
1.4 kV capacitor
C306, C320 — 1 nF 1.4 kV capacitor
C307 — 500 pF 500V capacitor
C310 — 50 pF variable capacitor
C317 — 100 pF variable capacitor
C318 — 800 pF variable capacitor
C319 — 5 nF 5 kV capacitor
D301 - D304 — 1N4007 diode
D305 — 12 V Zener diode
D306 — 150V 5 W Zener diode, 1N5383B
D307 — 200V 5 W Zener diode, TN5388B
0308 — diode, 1N914
J301 — phone jack
J302 — BNC female connector
J303 — 50239 female connector
K301 — DPDT relay
L301 — 2.2 mH RF choke
L302 — 2.5 mH RF choke
L303 — 2 pH coil, 20 turns #24 AWG
on T-68-6 core
L304 — 1 mH RF choke
L305 — 7 turns of #16 AWG enameled wire on

a 3.6 cm diameter plastic cylinder

L306 —5 turns of #18 AWG enameled wire
wound on R307

M301 — meter, dc 1 mA full scale

Q301, Q302 — opto-isolator, 4N26

Q303, Q304 — transistor, 2M3019

R301 — 10 22 resistor

R302 — 10 k12 W resistor

R303 — 470 k{2 resistor

R304 — 20 k2 10 W resistor

R305 — 47 k(1 resistor

R306 — 100 L2 resistor

R307 — 47 2 1 W resistor, use as coil form for
L3086

R308 — 25 k{2 resistor

R309 — 12 2 resistor

R310 — 2.4 kQ resistor

R311 — 250 L1 resistor

R312 — 5.1 k{2 resistor

R313 — 470 Q1 resistor

R314 — 1 ki resistor

5301 — SPST switch

V301 — miniature pentode wacuum tube
12BY7A

V302 — power tetrode vacuum tube 61468

Photos by the author.

ARRL member Prof Yosef Pinhasi, 4Z1VC, is the
Dean of the Faculty of Engineering at the Ariel
University of Samaria. He investigates utiliza-

tion of electromagnetic waves in a wide range

of frequencies for various applications such as
communications, remote sensing, and imaging. The
space-frequency approach, which he developed,

is employed to study propagation of wide-band
signals in absorptive and dispersive media in
broadband communication links, and wireless
indoor and cutdoor networks as well as in remote
sensing radars operating in the millimeter and
Tera-Hertz regimes. He is a member of the |srael
Amateur Radio Club (IARC) and can be reached at
the Faculty of Engineering, Ariel University,

P.O. Box 3, Ariel 40700, |srael, or yosip@arlel.ac.ll.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.
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Flgure 7 — The power supply.
C401, C402, C411 — 100 uF, 400V capacitor D405 — LED R404 — 100 Q2 resistor

C403, C404 — 5 nF, 1 kV capacitor

C405, C406 — 10,000 uF, 16 V capacitor

C407 — C409, C412 — 0.1 pF 100 V capacitor

C410 — 10 pF, 16 V capacitor

D4071A-D401D — full wave diode bridge, or four
1N4007 diodes

D402-D404 — diode, 1N4005

D406 — Zener diode, 47V
F401 —fuse, 1 A

F402 —fuse, 2 A

F403, F404 —fuse. 250 mA
P401 — male plug, 220 V ac
R401, R402 — 240 K2 resistor
R403 — 47 k2 potentiometer

S401 — S404 — switch, SPST

T4071 — transformer, pri. 220 V ae, sec. 360V
ac center tapped

T402 — filament transformer, pri. 220V ac, sec.
63Vac 3A

T403 — transformer, pri. 12V ac, sec. 220V ac

U401 — voltage regulator, 5V, 7805.
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A Solid State 1.25 kW Linear Amplifier

This single-cabinet homebrew amplifier covers 160 - 2 meters.

Andrew J. Buckler, K20P

This project began 2 years ago due to a
mix of interests. One was my nascent
interest in Earth-Moon-Earth communica-
tion (EME), which 1 knew would require
high power at high frequencies (typically
2 meters). I was also taken with software
defined radio (SDR) and | wanted to ex-
plore 6 meters, with its varied propagation
characteristics that have led to it being
nicknamed “The Magic Band.” However, |
wanted to go at it with more power than the
5 W that my QRP SDR set could provide.
Initially, I also thought to add in 10 meters,
but as the project progressed, I wanted to
work the HF bands down to 160 meters
with more or less full legal power behind
me whenever [ needed it. And, asif all this

Here’s how it came to be.

were not enough, I wanted the high-power
linear amplifier for all of these activities to
be housed in a single box.

A search of commercial products revealed
that there was no single kilowatt-plus linear
amplifier available that could handle the
frequency range [ was interested in. Rather
than compromise with multiple boxes, I
decided to homebrew my own amplifier.

A Starting Point

As luck would have it, just as I decided to
go it on my own, Jim Klitzing’s article on
a solid state 1 kW linear amplifier for 2
meters was published in @S7."2 The article
described a Class AB amplifier built around

"Notes appear on page 48.

a Freescale MRFE6VP61K25HR6 power
MOSFET with the characteristics that [
was looking for. The amplifier has plenty
of gain and is easily driven by very low
power levels.

With this as inspiration, the germ of the
idea was to use multiple RF modules (often
called decks by linear amplifier aficiona-
dos) that would share a common power
supply, cooling fans, and heat sink.

Final Two-Deck Design Evolves

After consulting with Freescale designers
and studying reference designs posted on
its website, www.freescale.com, [ was left
with the impression that a separate deck
was needed for each band.? I then came
across a JEX article by Helge Granberg,
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Flgure 1 — High-level system block diagram. Key features include: common controller for both decks; sequencer for integration with external dual chan-
nel EME preamplifiers; front panel switching for transmit polarization; fully integrated diplexer harmonic filtering for HF; safety monitoring of temperature,
load failure, and diplexer HPF outputs, and ALC feedback for driver.
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Flgure 2 — Linear amplifier power output of the 2 meter deck as a

function of the drive power at its input.

Flgure 4 — Amplifier power output curves as a function of drive power

for the seven bands from 160 meters to 6 meters.
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Figure 3 — Schematic of the HF+Six deck as it exists today.

K7ES (SK), which described a solid state
linear amplifier built around Motorola
MOSFETs.* Helge’s article really opened
my eyes — the Freescale designs suggested
a reference need for separate decks for 10
and 6 meters, but the article made apparent
to me that [ could use a single deck from
6 meters all the way down to 160 meters.
That sure expanded my thinking.

Freescale’s 27 MHz reference design
seemed to use a basic approach (though
I still don’t know why it’s presented as a
narrow-band design), and Communication
Concepts, Inc. (www.communication-
concepts.com/) had various components

and subsystems associated with the base
design.® The MOSFETs used in these de-
signs were older and more expensive than
the Freescale device, and 1 didn’t see why
the Freescale part couldn’t be substituted
on a single-device board using transform-
ers rated for the correct power level. More
specifically, if I could use elements from the
W6PQL 2 meter deck, but with input and
output transformers as well as RF capaci-
tors appropriate for the lower frequencies,
I would have a single deck that would not
only span 28 — 54 MHz, it would in fact
extend all the way down to 1.8 MHz.

The final design had two separate decks:

one for 2 meters and one for everything
else, which I termed “HF+Six.” The block
diagram is shown in Figure 1. Using the
components W6PQL provided regula-
ted and temperature compensated bias,
separate V, feeds to the output transistor
drains to keep high dc currents out of the
RF transformers, and the same machined
copper heat spreader and heat sink as the
2 meter deck (in fact, [ was able to share
the entire heat sink). So it met my leverage
goals,

The 2 Meter Deck

I started with the W6PQL components for
the 2 meter deck in a “kit” form, building it
myself with a lot of help from Jim. The ini-
tial considerations were mechanical issues
such as where and where not to use solder,
screws, and heat sink compound between
the boards, the copper heat spreader, and
the aluminum heat sink.

The power test was carried out with two
wattmeters — one placed before and one
placed after the main RF deck. Figure 2
shows the linear amplifier power output as
a function of the drive power at the input
to the RF deck. I was quite pleased with
it as it shows excellent gain, easily reach-
ing the 1.25 kW design output I had hoped
for EME operation at high duty cycle.

The HF+Six Deck

The schematic of the HF+Six deck as it
exists today is shown in Figure 3. More “in-
vention” was needed here, and the design
underwent several changes along the way,
including the addition of degenerative feed-
back after a “smoke in the cockpit’ incident
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Table 1
ARRL Lab Test Results

but neither was it free of chal-
lenges. In particular, I needed
to make decisions on internal

Band H'a:monic_ 3rd Order IMD coaxial cable specs, connec-
(meters) Suppression (dB) Products (dB) tors, etc. 1 ended up using
160 51 —31 RG316 for the input side, and
75 48 —31 RG142 for the output side.
40 55 _25 RG316 is easier to handle due
% =5 = to its smaller size and higher
flexibility, and it mates well
20 62 —32 with SubMiniature version A
17 60 -32 (SMA) bulkhead cables/jacks.
15 80 _33 The RG142 is able to handle
12 60 a3 the power despite the fact that
its cross-section is also rather
2 = o small, but it is much less flex-

6 64 -39 ible than the RG316.

2 66 -36

after about 350 contacts had been made.
Amplifier power output curves as a func-
tion of drive power for the seven bands from
160 meters to 6 meters are shown in Figure
4. [Discussions of technical details and a
“behind the scenes™ look at the amplifier
development are available in the author’s
Development Notebook on the OST in
Depth web page.® — Ed.]

Controller, ALC, and Attenuators
The W6PQL controller board is fully de-
scribed in Jim’s article and on his website,
so I’ll not discuss it here except to say it is
one of the major reasons that I succeeded
with the project. Its elegant design covers
many functions and safety issues that are of
primary importance.

I also used Jim’s automatic level control
(ALC) detector board. ALC back to the
radio accomplishes three things: first, the
control board uses it to keep the driving
power minimal until my low noise ampli-
fier (LINA) gets out of the way. Second, it
prevents hot-switching of the input relay
(driver power). Third, it is used as a safety
to control drive level.

I also wanted to support a variety of input
drive levels, so I built three attenuators into
the amplifier: one for 10 dB, supporting
input levels of up to 35 W; one for 13.3 dB,
supporting input levels up to 75 W, and one
for 15.5 dB, for input levels up to 125 W.
I got these from Jim too, but as with all of
the other components, of course I needed to
determine where and how to mount them,
as well as deal with the cabling. This was
not the most difficult part of the design,
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Output Filtering

The output signal of a class

AB amplifier contains har-
monic components that must be filtered out
in order to comply with FCC regulations.
This is typically done with a low-pass filter
because the harmonics are all at higher
frequencies than the primary output signal.
For the 2 meter deck, a single 144 MHz
low-pass filter was adequate. However,
for the HF+Six deck, it wasn’t so easy. In
fact, this was one of the major hurdles to
overcome in the project. I knew 1 needed
some help to figure it out and was pleased to
receive assistance from Joel Hallas, W1ZR,
and Ward Silver, NOAX.

The measurements showed fairly low
second harmonic components due to the
push-pull nature of the amplifier stage.
But the real issue was the third harmonic,
which was only 10 dB down generally and
on some bands only 8 dB down! Some
authors, such as William Sabin, WOIYH,
favored the diplexer design for solid state
amps in the HF range, because reflecting
all that energy back into the output of the
field effect transistors (FETs) risked driv-
ing the oscillations I had worried about
in the detailed design of the power deck.”
Two other options also seemed promising,
one by Granberg, K7ES, and the other by
Edward Wetherhold, W3NQN.” ® Both
seemed like they would work, but I didn’t
want to risk the oscillations, so I chose to
implement the diplexer for all banks except
6 meters since its third harmonic wasn’t so
bad. Ultimately 1 settled on a design that
supports all the bands in six banks. Having
six banks is reasonably common, but few of
the designs stretch it to 6 meters and support
the WARC bands too. Splitting the bands

into six banks ended up as follows: 160 me-
ters, 80/75/60 meters, 40/30 meters, 20/17
meters, 15/12/10 meters, and 6 meters.

Beyond the question of how to approach the
harmonic filtering was the issue of imple-
menting the forward and reverse power
measurements to drive the front panel and
provide standing wave radio (SWR) protec-
tion signal for the controller. One strategy
was to have a filter that cuts out above
54 MHz and also integrates the power mea-
surement, and then switch in additional fil-
ters for the bands below 6 meters to shift the
cutoff frequency lower as needed. This idea
seemed the most cost effective and compact.

The amplifier was tested at the ARRL Lab
and the results are summarized in Table 1.

Construction and

Mechanical Details

Removal of the intense heat generated by
the laterally diffused metal oxide semicon-
ductor (LDMOS) output transistors gives
rise to some unique mechanical details.
Rather than mounting the output transistors
directly to a heat sink, they are first flow
soldered to a thick copper heat spreader,
which is then mounted to the heat sink. The
efficient heat conduction of the copper and
its large surface area reduces the thermal
impedance of the path from the transistor to
the heat sink and thus reduces the tempera-
ture rise of the transistor. Two copper heat
spreaders are clearly visible in Figure 5: one
under the unassembled HF+Six RF deck at
the top of the photo and the other under the
assembled 2 meter RF deck at the center of
the photo. Both heat spreaders are mounted
with thermal paste to a large aluminum heat
sink that extends beyond both decks.

Further inspection of Figure 5 reveals the
three attenuator banks mounted on the heat
sink between the two RF decks. At the
edge of the heat sink, next to the 2 meter
RF deck, is its high-current dc switch. The
large circuit board mounted on the side of
the heat sink is the controller board with the
LNA switch to its left.

Each RF deck is comprised of an input
board, a module containing a pair of
LDMOS transistors (white rectangle),
and an output board, all mounted to a
copper heat spreader. The components on
the input and output boards are soldered
using surface mount techniques first and
then mounted to the copper heat spreader
to which the LDMOS module has been



Flgure 5§ — The partially completed unit.

Flgure 6 — Inside the completed unit.

flow soldered using a heat plate. Cou-
pling on both input and output sides are
through transformers; the output side of
2 meter deck uses TC-12 coax (white) and
a RG142 balun (loop far right). The posi-
tion of the connection point at the drain
trace is critical as it affects the match. The
backsides of the boards have a ground
plane bolted to the spreader without requir-
ing soldering.

Figure 6 shows the interior of the assembled
amplifier and an oblique view of the front
panel. The toroidal coils and grey rectan-
gular relay at the right side of the unit com-
prise the output diplexers. The HF+Six RF
deck is to the left of the diplexer board and
to its left is the 2 meter RF deck. In front of
the barely visible yet massive heat sink are
three fans and to its rear are five fans. The
white cylinder at the left rear is the dc power
input socket.

Figure 7 shows the front panel of the com-
pleted amplifier with band select switch at
the far right. Above the band select switch
are the amplifier current and voltage me-
ters. Forward and reflected power is shown
by a pair of LED bar graph displays. The
cabinet is 18 inches wide, 7 inches high,
and 10 inches deep.

Figure 8 shows a rear view of the amplifier
where five cooling fans are a prominent
feature. Power input to the unit is through
the socket at the upper right.

Conclusion

For a pudding, the proof is in the eating,
and for a project like this, it is in making
contacts: 10 months after starting the proj-
ect, | made my first EME contacts on July
4, 2013, and a few months later, in October,
I made my first HF contacts. Since then, 1
have made over 2000 contacts across every
Amateur Radio band, from 160 meters
through 2 meters using, variously, AM,
CW, SSB, and JT65 modes. The cost of the
project was about $4500.
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New Products -

Icom IC-7850 HF /6 Meter Transceiver

The Icom [C-7850 is a limited edition top-tier transceiver to commemo-
rate the company’s 50th anniversary. Only 150 units will be available
worldwide. New features include a 1.2 kHz roofing filter, a new local
oscillator (LO) design and enhanced spectrum scope. The [C-7850
uses a new low-noise local oscillator (LO) with phase noise rated at
—150 dBc/Hz at 10 kHz offset and —140 dBc/Hz at | kHz offset. The
spectrum waterfall display is similar to that used in the latest IC-7700 and
[C-7800 models. The high-resolution waterfall screen shows the chang-
ing amplitude of frequencies over time and can be operated with a PC
mouse via a USB port. A dual scope function shows simultaneous activ-
ity in a second band. Availability date and pricing to be announced. For
more information, visit your favorite dealer or www.icomamerica.com.
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An Easy WSPR 30 Meter Transmitter

With your computer, the right software, and this low-power
transmitter, you can be heard around the world.

George R. Steber, WBILVI

Some of today’s highly sophisticated
radio modes permit communication to the
far corners of the world using very little
power. Special modulation techniques and
software that can reliably decode signals
near the noise threshold make this pos-
sible. One of these modes. WSPR, the
“weak signal propagation reporter,” is a
good way to learn more about this tech-
nology. Joe Taylor, K1JT,

your own transmitter and get started with
the worldwide WSPR network of low-
power stations probing radio propagation
paths.

WSPR Transmitter Background

A WSPR signal is 4-FSK, so it does not
require amplitude linearity. This allows
the use of inexpensive MOSFET switch-
ing transistors. But this also mandates the
use of a pretty good output filter to remove

and Bruce Walker, WIBW,
described it in their OST ar-
ticle.! WSPR. provides prac-
tical information on radio
propagation paths for all to
see on WSPRnet.org.

harmonics.
This WSPR
transmitter
employs a no-hune
local oscillator,
and uses mainly
off-the-shelf parts.

The WSPR signal 6 Hz
bandwidth fits into a tiny
200 Hz segment on a given
band. For the 30 meter band,
this segment is centered at

With a transmitter, a sound card, and a
computer running WSPR software, you
can participate and view real-time results
on the WSPRnet world map. Teachers,
students, and SWLs routinely report their
receptions. Amateur Radio operators
will likely find that using a transmitter as
described here is fun and provides more
targets for the receivers.

The WSPRnet world map in Figure 1
shows all the stations that reported receiv-
ing my signal over a period of just a few
hours. My transmitter was running less
than 1 W into a quarter wavelength wire
antenna raised just 7 feet off the basement
floor!

This WSPR transmitter employs a no-tune
local oscillator, and uses mainly off-the-
shelf parts. I used through-hole compo-
nents exclusively. Power ranges from 1
to 2 W into a 50 ©Q antenna, depending
on power supply voltage and audio in-
put level. The transmitter runs on an 8 to
12 V dc supply and requires 500 to
800 mA. You need only a volt-ohm meter
(VOM) for final adjustment. So homebrew

"Notes appear on page 50.

10.140200 MHz. Because
the WSPR audio from the computer sound
card is approximately 1500 Hz, a very
stable local oscillator of 10.138700 MHz

mixed with this audio puts the upper side-
band right in the middle of the WSPR band.
In keeping with our simple design philoso-
phy, we opted for a double sideband (DSB)
transmitter. This simplifies construction
immensely and removes the need for fancy
testing equipment.

With 2 W or less, we can use a smaller
power supply and smaller components for
coils and transistors. You can build our
“Easy WSPR” transmitter for around US
£50, depending on your parts inventory,
and you don’t need extraordinary skill
with RF circuits. The transmitter does have
some limitations, but it produces good re-
sults for WSPRing.

Transmitter Design

During the design phase, we evaluated
a bipolar junction transmitter (BIT) and
a MOSFET transmitter using LTspice
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Flgure 2 — Schematic diagram of the “Easy WSPR" 30 meter transmitter. Digi-Key parts from www.dlgl-key.com. Mouser parts from www.mouser.com.

C1—-C15— 0.01 uF ceramic capacitor, bypass
C16, C22 — 0.1 uF mono capacitor
C17, C18 — 220 pF ceramic capacitor,

NPO or C0G
C19 — 560 pF ceramic capacitor, NPO or C0G
C20 — 68 pF ceramic capacitor, NPO or COG
C21 — 47 pF ceramic capacitor, NFO or COG
C23, C24 — 10 pF electrolytic capacitor
D1 — Diode 1N4001
D2, D3 —Zener Diode 5.1V, 1N5231B
D81 — Green LED
J1 —DC power jack, 3.5 mm
J2 — Audio jack, 3.5mm sterec

and various other design programs.?
Ultimately we chose the MOSFET design
because of cost and parts availability
considerations. The detailed schematic in
Figure 2 has some unusual aspects. We
use a programmed oscillator, Ul, for the
local oscillator, which removes any need
to adjust the frequency. It is low in cost
and can be programmed by the vendor
for the center of the WSPR band or any
spot nearby. To put the upper sideband
in the center of the WSPR band, the
oscillator should be programmed for
10.138700 MHz. But you could also
program it from 10.138600 MHz to
10.138800 MHz and still be heard in the
30 meter WSPR band.

The oscillator feeds the RF mixer U2 via
R1 and C1. The SA612 mixer provides
gain and removes the carrier frequency
leaving a double sideband signal at Pins
4 and 5. The audio WSPR signal is in-
troduced to mixer Pins 1 and 2 via trans-
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J3 — Antenna, 2 terminals

L1, L2, L3 — 27 uH choke, (Mouser
542-77F2T0-RC)

L4 — 6.8 uH choke, (Mouser 542-77F6R8-RC)

L5 — 0.67 pH inductor, 13 turns T37-6 core

L6 — 1.05 pH inductor, 17 turns T37-6 core

Q1 —2N3904 NPN Transistor

Q2 — BS170 MOSFET, see text

Q3 — IRF510 MOSFET and heat sink

B1, R16 — 10 k22 %4 W 5% resistor

R2, R3 —27 02 14 W 5% resistor

R4 — 220 0 % W 5% resistor

R5-R8 — 10 2 % W 5% resistor

former T1, which reduces the voltage to
the mixer by a 5-to-1 step down ratio, and
provides isolation from ground currents.

Network L4 and C6 matches the mixer
output signal to QI, a BIT

R9, R10 — 1 02 % W 5% resistor

R11, R12 — 4.7 k(2 % W 5% resistor

R13, R14 — 1 k02 1 W 5% resistor

R15 — 270 02 % W 5% resistor

R17 — 100 kQ % W 5% resistor

R18, R19 —5 k2 Small PCB mount trimmer
resistar

T1— Audio transformer, 10 kQ2to 600 0
(Mouser TLO18)

U1 — Programmable oscillator, see text
(Digi-Key SGR-8002DC-SHB-DC

U2 — SA612, RF mixer, (Mouser
T71-SA612AN/MT)

the end of the filter provides some protec-
tion in case your antennais not connected.

Use your own ingenuity, along with good

RF techniques to build the transmitter.?
Watch out for RF feedback

amplifier. MOSFET Q2 dissi- A WSPR signal paths to the early stages that
pates around 220 mW and will  is 4-FSK, se it can cause oscillation. I con-
feel hot to the touch. If you are does not structed my breadboard on
concerned about the heat you require a simple PCB and placed it
can glue a small iron washer or amplitude inside a metal case without any
other piece of metal to the flat linearity. problems.

side of the device as a heat sink.

The last stage Q3 uses an IRF510 MOS-
FET switching transistor. It dissipates one
to several watts, depending on the power
supply voltage and therefore needs a heat
sink. Its output feeds the antenna through
an impedance matching Pi network filter.
For L4 wind 13 turns on a T37-6 core. For
L5 wind 17 turns on a T37-6 core. The
output filter provides more than 45 dB of
harmonic attenuation. The 1 kE2 resistor at

Transmitter Adjustments
Set up the transmitter by adjusting the
proper audio level to the mixer, and set-
ting bias levels for the transistors. With the
12 V dc power off, connect the audio from
the PC sound card to jack J2. Send a 1500
Hz tone to the transmitter using the WSPR
program. Using your VOM on the ac volts
setting, adjust the PC sound volume control
to get 0.2 'V rms between TP3 and ground.
Most VOMSs display rms values. An oscil-
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Figure 3 — Main window of the WSFR program.

loscope will show 0.56 V peak to peak.
Note the position of the PC volume slider
control so you can return to this setting if it
is changed. This level, while not absolutely
critical, should be in the range of 0.14 to
0.24 V rms. This adjustment can be used
toincrease or decrease the power output of
the transmitter over a small range.

Next, with audio signal removed and
12V dc power off, adjust both bias poten-
tiometers R18 and R19 for 0 Q to ground.
Switching type MOSFETs do not have

precisely specified gate voltage thresholds.
Typically they vary from 2 to 4 V. Hence,
the bias for each MOSFET needs to be set
separately. Starting at zero bias will e nsure
that the MOSFETs are off initially. Then
increase the bias voltage to the point where
they are just barely conducting. Here is the
simple procedure.

First connect a 50 Q RF load resistor
across the antenna terminal. Connect your
VOM (dc mV setting) between ground and
test points TP1 and TP2 in turn to monitor

for the onset of conduction of each of the
MOSFETs. With audio signal removed,
turn on the 12 V dc to the transmitter.
Adjust R18 for a 1 to 2 mV reading at TP1
on the VOM. This corresponds to about
1 to 2 mA of current in Q2. Now move
your VOM to TP2 and adjust R19 for 2 to
3 mV. A higher setting will reduce IMD,
but transistors will get hotter. Your WSPR
transmitter is ready to go.

WSPR Setup

You will need a PC or laptop running
Windows, and an internal sound card or
external USB sound card. I prefer external
USB sound cards that use the Texas Instru-
ments sound chip because they require no
driver installation. Examples include the
Behringer UCA-202 and ADS RDX-150.

Set your computer clock to UTC within 1
second. This is necessary because WSPR
transmits on even-numbered minutes (0, 2,
4, etc). Correct UTC can be found on the
Internet at www.usno.navy.mil/. Other-
wise, a time clock synchronized to the
National Institute of Standards and Tech-
nology (NIST) radio station, WWV, works
well. You don’t have to be connected to
the Internet to transmit WSPR. But to see
where you are being received you need to
check WSPRnet.org, enter your call sign,
and view the map that looks like the one
shown in Figure 1.

WSPR Software

You can download and install the free
WSPR software from the WSPR site.*
The software displays a black window for
error messages and a main screen shownin
Figure 3. Click SETUP and enter your call
sign, power level, sound card setting, and
Maidenhead grid location. Connect your
audio cable, dc power source, and antenna,
and you are ready to go. The position of
the horizontal slider in the main WSPR
screen controls how often you transmit.
Each WSPR transmission is full duty cycle
and lasts for 2 minutes. To share spectrum,
please reduce your total transmissions to
50% or less. This will allow others to use
the frequency and also gives your transis-
tors time to cool down.

Final Whispers

“Easy WSPR” works well in this low
power application despite its simplicity.
With a bit of luck, a few of these transmit-
ters may find their way to remote regions
of the globe to provide more propagation
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paths to study. I enjoyed constructing and
using this transmitter, and I hope that you
will as well. While WSPRing is fun, it is
also educational. You can observe open
propagation paths, and demonstrate low
power radio technology to your local ham
club or possibly at your local high school’s
science class as an outreach tool. Demon-
strating radio technology to high school
students can be very rewarding.

Please let me know when you get your
“Easy WSPR” transmitter working, With
agreeable propagation, your signal will be
copied in the far regions of the world.

MNotes
1J. Taylor, K1JT, and B. Walker, W1BW, “WSPRing

Radio Tips

Picking a Microphone —

Dynamic or Electret Element?

The dynamic mic was the low-impedance
(needed for modern radios) champ for some
time, and is now still the basis of many high
quality mics in all configurations. The dy-
namic mic elementis essentially constructed
in the manner of a dynamic speaker — a
paper or plastic cone receives and vibrates
with the incoming acoustic wave front. The
moving cone results in an attached coil slid-
ing up and down on a permanent magnet to
generate an electrical signal that follows the
acoustic input. Some hams have even been
known to fabricate their own dynamic mics
from small loudspeakers. Dynamic mics
can work very well and are generally well
matched to the input of modern radios.

In recent years, the most frequently encoun-
tered mic element type has to be the elecirer.
These are subminiature condenser mic ele-
ments that are paired with an integrated am-
plifier, with the result that they can be quite
small, making them perfect for headsets, for
example, but equally appropriate to be used
in larger desktop structures in place of a
dynamic element.

Electrets Need Power
The one drawback of an electret mic is that
it needs an operating voltage, typically in the
range of 5 —8 V dc, at low current.
Dynamics, on the other hand are
self powered, just make sure your
radio doesn’t apply dc to the mic
leads if you use one. Many radios
include an operating voltage for
electrets right at the MIC con-
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Around The World.” QST, Nov 2010, pp 30 — 32.
2| Tspice, www.linear.com/designtools/software/
2The ARRL Handbook, Centennial Edition. ARRL
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or from the ARRL Store, Telephone tolldree in
the US 888-277-52889, or 860-594-0355, fax

860-594-0303; www.arrl.org/shop/, pubsales @

arrl.org.

“WSPR Software Download, www.physics.
princeton.edu/pulsarfK1JT/

George R. Steber, PhD, is Emeritus Professor of
Eleetrical Engineering and Computer Science

at the University Of Wisconsin-Milwaukee. He

is now semi-retired following 35 years of ser-
vice, George, WBILVI, has an Advanced class
license, is a Life Member of ARBL and IEEE,
and is also a professional engineer. He previ-
ously wrote “An Experimenters RF Spectrum

nector. If not, it is usually fairly simple to
provide an adapter, but make sure you know
what you are getting. — Joel Hallas, W1ZR

Clocks and UTC

Every station needs a large, easy-to-read
clock that can display time in the 24-hour
format (what some people call “military
time™). This is because the Amateur Radio
standard for timekeeping is 24-hour format
Coordinated Universal Time.

The official abbreviation for Coordinated
Universal Time is UTC. This abbreviation
arose from a desire by the International
Telecommunication Union and the
International Astronomical Union to use
the same abbreviation in all languages.
English speakers originally proposed CUT
(for “coordinated universal time'’), while
French speakers proposed TUC (for “temps
universal coordonn€™). The compromise
that emerged was UTC.

UTC is actually a global timekeeping stan-
dard in many fields, not just Amateur Radio.
The aviation industry, for example, relies
on UTC.

The point of UTC is to establish a single
time reference that everyone can agree upon,
no matter where they are located. The time

Analyzer,” which appeared in the October 2008
issue of Q5T George has worked for NASA
and the USAF and keeps busy with warious proj-
ects at the university. He is currently involved in
cosmic ray research and hopes to launch a new
program to study cosmic rays on a global basis.
In his spare time he enjoys reading, racquetball,
astronomy, Amateur Radio, music, and playing
his trumpet. You may reach George at steber@
execpc.com with “Easy WSPR" in subject line
and e-mail mode set to text.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.

Did you enjoy this article? /
Cast your vote at —
www.arrl.org/cover-plague-poll

in any given time zone is either a positive or
negative offset of UTC. For A merican ama-
teurs, the following time zone offsets apply:

Time Zone Hours Behind UTC
Eastern 5
Central 6
Mountain 7
Pacific g
Alaska 4]
Hawaii 10

For example, 2300 UTC is 1800 Eastern
Time (UTC — 5 =Eastern Time). Of course,
if your area observes Daylight Saving Time,
you’ll have to subtract 1 hour from the offset
during those months.

As you can probably guess, figuring out
the correct UTC time by adding the proper
offset to your local time is inconvenient and
prone to error, That's why it makes sense
to have a UTC station clock. Once you set
your station clock to UTC, you’ll never have
to guess or calculate again. When it is time
to log a contact or fill out a QSL card, just
glance at your UTC station clock and you’ll
always know the correct UTC time. Best of
all, UTC never changes. You may have to
change your household clock to adjust for
Daylight S aving Time, but your UTC station
clock will never need to be reset.

However, when logging or filling out a QSL
card don’t forget that UTC date
may apply as well. For instance,
if you make a contact at 10 PM
Eastern Time on December 10, you
need to log the date as December
11 because 10 PM EST is 3 AM
UTC the next day. — Steve Ford,
WRBSIMY



Product Review

Mark J. Wilson, K1RO, k1lro@arrl.org

Beko-Elektronik HLV-1100
70 Centimeter Amplifier

A solid state kilowatt for our most popular UHF band.

Reviewed by Jeff Klein, KITEO
QST Contributing Editor
waZ2teo @aol.com

A couple of years ago I
was asked to do a QST
Product Review of a
high-power, solid state
144 MHz amplifier. It
was a real eye-opener
for someone used to
running tube amplifiers
with high voltage supplies
and noisy fans, amplifiers that

generate lots of heat in my shack. When
asked to do another review of a high-power
solid state amplifier, I jumped at the chance
for another test drive.

This time the amplifier came from Beko-
Elektronik, a German manufacturer that
offers a lineup of VHF, UHF, and mi-
crowave solid state amplifiers in several
power ranges. This review focuses on the
Beko HLWV-1100 for 70 centimeters (430
— 440 MHz), a kilowatt-class amplifier
that includes built-in power supply and
transmit-receive (TR) relays. It's basically
a plug-and-play high-power amplifier for
70 centimeters that can be used with any
of the popular transceivers or transverters
delivering 20 W or so. The HLV-1100 uses
MOSFET devices to generate the high
power, and they run from an internal 50 V,
40 A dc power supply. Given all it con-
tains, the unit weighs just 33 pounds and
its dimensions are modest — 10.5 x 17.5
x 18.5 inches.

As a serious VHF/UHF DXer and contest
operator, I have enjoyed running relatively
high power on 432 MHz for many years.
For the last 20 years or so, I have been
using an old K2RIW designed amplifier
sold by Arcos that was state-of-the-art 30
or more years ago. [tuses a pair of 4CX250
tubes and continues to put out 500 W
on the band reliably. The availability of
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high-power, solid state amplifiers is still a
relatively new option for UHF operators,
offering an alternative to a variety of tube
units that have been the only way to obtain
QRO power levels in the past. I was very
interested to see how my Arcos amp com-
pared with a modern amplifier in operating
capability and for convenience.

Setup

The HLV-1100 is essentially ready to go
and similar to adding a linear amplifier to
an HF station. The amplifier can be set up
for either 240 V or 120 V operation. At
the lower voltage level, the amp should
run a maximum of 600 W output (per the
instructions). At 240 V, it is capable of full
output, and that’s how I set up the review
unit. The power cord is detachable.

The amplifier has all TR relays built in,
so the rest of the setup is easy. The rear
panel (Figure 1) is very simple. There is a
phono jack labeled PTT and simply ground-

Bottom Line

The Beko-Elektronik HLV-1100 is well
made and reliably provides 1000 W of
clean RF on 70 centimeters for SSB,
CW, WSJT, and other long-distance
modes.

ing the center conductor
switches the amplifier
into transmit. There is
also an AUX (auxiliary)
phono jack that can be
used to key a transceiv-
er’s PTT input (more on
this later). Most modern
432 MHz transceivers or
transverters should be able
to key this amplifier.

Once the 240 V and PTT lines are
ready to go, all that remains is to hook up
a coaxial jumper from the driver to supply
RF input and another from the output of
the amplifier to the antenna. Both the input
and output use Type N female connectors.
(You'll need appropriate coaxial jumpers
— standard RG-8 is only rated for about
500 W at this frequency.) There are two
internal relays so that no additional relays
are needed unless you use a mast mounted
preamp. At my station, once I reached this
point I was ready to go. From start to finish
took a matter of minutes given the straight-
forward steps for getting things set up.

Remote Operation

The HLV-1100 offers a couple of options
that I did not take advantage of. First, the
amplifier can be set up for remote operation
if you like. Sometimes the heat generated
by an amplifier is a concern, and remote
operation keeps the shack cooler. More on
this later, but 1 found the HLV-1100 to gen-
erate the least amount of heat in any high-
power amplifier I have run.

Another common reason to operate an am-
plifier remotely on 432 MHz is to reduce
feed line losses — they can be very high
at this frequency if the run is long or the
cable is not designed for use at UHF. [ run
low-loss 7-inch Andrew Heliax coaxial
cable from my station to the antennas, so
reducing losses was not a significant factor
for my setup. Others may choose to move
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Filgure 1 — The HLV-1100 uses Type N connectors for RF input and output, and a phono jack for
PTT control. The CONTROL jack allows for remotely mounting the amplifier.

Table 1
Beko-Elektronik HLV-1100, serial number 140513

Manufacturer’s Specifications
Frequency range: 430 to 440 MHz.

Power output: 1000 W at 1 dB compression,
600 W maximum with 120V ac supply.

Driving power required: 20 W maximum,

Spurious and harmonic suppression; 70 dB.

Third order intermodulation distortion (IMD):
Not specified.

TR switching time: Not specified.

Standby insertion loss: Mot specified.

Measured in ARRL Lab

As specified.

Key down, CW mode:

Input (W)  Output (W)
2 240
5 500

10 760

12 875

15 950

68 dB. Mests FCC requirements.

3rd/5th/7th/Sth:
34/43/60/>60 dB below PEP.

Amplifier key to RF output: 103 ms;
amplifier un-key to RF power off. 80 ms.

0.2 dB,

Primary power requirements: 110—130, 180 —260V ac 50/60 Hz (600 W max output with 120 V).
Size (height, width, depth: 6.3 x 11.7 x 18.9 inches (including protrusions}; weight, 33 Ibs.

Price: $6250.

the amplifier closer to the antennas to in-
crease the signal level actually delivered to
the antenna.

The remote capabilities are accessed
through the seven-pin CONTROL connector
on the rear of the unit. Connection points
are available for PTT, resetting the ampli-
fier if it faults, and control of a preamp.
There are also connection points to monitor
any protection circuit alarms and to moni-
tor power output via measured voltage as
well. This is a very nice option for those
wanting to run the amplifier remotely.

TR Sequencer
Another feature I chose not to use is the
built-in TR sequencer — my station is al-
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ready configured for proper TR sequenc-
ing. A sequencer is helpful on bands such
as 432 MHz, where it is common to run
external preamps, often tower mounted, to
optimize noise figure and receive capabil-
ity. A common issue with remote preamps
is blown devices if great care is not taken to
sequence TR switching correctly to ensure
that the preamp is switched out of the line
before transmission begins. Small amounts
of RF introduced before isolation relays
kick in will often take out the sensitive
GaAsFET devices typically used in low-
noise preamps.

A related issue is making sure that the TR
relays in the amplifier have fully closed and

settled before RF is applied to the input. If
the relays are not closed when RF is ap-
plied (called “hot switching’"), relay con-
tacts can be damaged from the high power
present. Table 1 shows how long it takes
for the amplifier to switch between receive
and transmit. Ideally, at the beginning of
each transmission, first you would switch
the preamp out of the line, then switch the
amplifier TR relays, then turn on the trans-
mit signal (and the sequence is reversed to
go from trans mit back to receive).

Some modern transceivers have an adjust-
able delay between TR switching and RF
output. If your radio can’t be adjusted for
the correct timing, you can either use an
external TR sequencer or take advantage of
features built into the HLV-1100.

In addition to the PTT jack described ear-
lier, the HLV-1100 has an AUX jack. When
the HLV-1100 is placed in transmit, the
AUX jack is switched to ground after a
delay. So, to avoid hot switching the ampli-
fier relays, you can key the amplifier PTT
jack with a mic PTT switch, foot switch,
or other device, and have the amplifier key
the transceiver via the AUX jack to ensure
that the amplifier switches before the trans-
ceiver does.

On the receive side, you can use the
HLWV-1100 to control a mast-mounted
preamp. One of the pins in the CONTROL
Jjack supplies 15 V to power an external
preamplifier from the built-in sequencer. It
can be used to switch off the preamp before
the amplifier starts transmitting, and turn
it back on when the amplifier is finished
transmitting, all with the delays needed to
protect a preamp. This built-in feature of-
fers simple protection capability without
the need for an external sequencer.

Front Panel

You can’t miss the prominent wattmeter on
the amplifier’s front panel. Its size allowed
easy monitoring of power levels even from
a distance. Testing with my own external
Bird wattmeter and in the ARRL Lab in-
dicated that the amplifier’s wattmeter is
accurate. The wattmeter measures forward
power only, so those who want to monitor
SWR will need an external wattmeter.

Large and sturdy switches on the front
panel turn on the POWER, switch the am-
plifier in or out of line (STAND BY), and
RESET the amplifier if any of the protec-
tion circuits are activated (more on this



later). The final switch is PREAMP in or
out that will power an amplifier through
the sequencer. A nice feature is that the
sequencer can be used even if the amplifier
is in standby, allowing users to protect their
preamplifiers. Each switch has an indicator
light above to show status.

Am plifier Protection

With expensive MOSFETSs involved, it
is important to know that the amplifier is
likely to survive if problems are encoun-
tered or mistakes are made. Red LEDs on
the front panel light if any of the protection
circuits are activated, placing the amplifier
in standby. One is labeled ANTENNA and
comes on for high SWR. That circuit will
kick in at 1.8:1 or greater SWR to protect
the MOSFETs. An OVERDRIVE indicator
lights if input levels are exceeded, and a
TEMPERATURE LED lights if the ampli-
fier gets too warm and needs to move into
standby mode. During my testing period, 1
did experience the OVERDRIVE protection
activating. In addition to the LED light-
ing, an audible alarm sounded and I easily
heard its steady tone with headphones on.
Pressing the RESET button on the front
panel returns the amplifier to operation
after a protection circuit trips.

For remote operation, voltage on one of the
control jack pins can be monitored to deter-
mine if there is a fault. Another pin can be
grounded to reset the amp.

I used the amp for several months, and
despite some significant continuous oper-
ating in contests, I never triggered the tem-
perature protection. Likewise, my antennas
system withstood the high power levels and
I did not set off SWR protection. The SWR
protection is always helpful, especially at
these power levels on 432 MHz where any
slight issue in coax and antenna connection
points can cause SWR spikes that can dam-
age the amplifier. As detailed in the next
section, I did activate the overdrive protec-
tion and found that it triggered consistently
as soon as I surpassed the threshold.

Conservative Overdrive Protection
The instructions indicate that the ampli-
fier will provide approximately 17 dB of
gain. While there are clear warnings that
the MOSFETS will be damaged with more
than 75 W of drive, maximum power out-
put can be achieved with far less and the
amplifier is specified at 20 W input.

During initial testing, I found that the over-

Flgure 2 — Inside the
HLY-1100's well-shielded
cabinet. The protection
circuit trimmer potentiom-

eters are on the PC board o
behind the front panel on )

the top.

drive protection would kick in with more
than 12 W of drive from my Kenwood
TS-2000 transceiver, far less than the speci-
fied 20 W. As soon as [ dialed in more than
12 W, the HLV-1100 would shut down.
While 12 W of input (per the TS-2000’s
digital power setting) provided significant
output, I wanted to see if I could run closer
to the amplifier’s high end potential. The
Beko documentation includes a schematic
showing the adjustment points on the HLV-
1100%s control board. However, there are
clear warnings indicating that the warranty
will be voided if any adjustments are made
to the trimmer potentiometers that change
the protection circuitry’s factory settings.
I wondered if 1 could set the overdrive
threshold higher and if this would be a safe
thing to do.

We e-mailed Array Solutions (the US dis-
tributor), explained the issue, and within 24
hours had a solution from Bernhard Korte
of Beko-Elektronik — and this was on a
weekend! Bernhard provided instructions
that were clear and easy to follow, and tak-
ing the top cover off allowed easy access to
the adjustment points (Figure 2). Less than
5 minutes later I had the amplifier set to

trip at 15 W drive per my TS-2000 setting,
and I was seeing about 950 W output on
both the amplifier’s wattmeter and my ex-
ternal Bird wattmeter. Access to the other
trimmers to adjust temperature and SWR
protection were easily accessible as well,
though not needed.

As before, as soon as the drive level ex-
ceeded 15 W the overdrive protection
would kick in and shut the amplifier down,
with both a warning light and the audio
alarm activated. This was an effective way
to avoid overdriving the amplifier.

If T had one minor beef with the amplifier,
it would be the conservative overdrive pro-
tection setting from the factory and lack
of detailed adjustment information in the
instructions. Of course the manufacturer
wants to make sure the settings are not
misadjusted in the field, creating a possibil-
ity that the protection does not to kick in at
the right levels. However, as [ experienced,
a minor change from the factory settings
allowed me to reach the expected power
output and the adjustment was not difficult.

Using the Amplifier
The HLV-1100 is about as easy to operate
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as any amplifier I have ever used. Simply
pushing the POWER switch allows for
immediate operation — no waiting for a
warm-up period.

The HLV-1100is capable of running 1000 W
or more output, and during the testing
period I needed to be careful not to stress
any other parts of my overall system. For
example, T use a power divider to feed my
four antennas, and it is rated at 1000 W, so [
tried to keep the amplifier at 950 W to leave
some margin and avoid creating any issues
up on the tower.

Most of the time, when [ used the amplifier,
the only way to know it was powered on was
to observe the green indicator light that
showed it was powered up. My shack can be
very noisy when all of my amps for the VHE,
UHE and microwave bands are on simulta-
neously, as they are during contests. The
HLV-1100 is a notable exception, as its cool-
ing fans come on only when needed. During
casual operation, they rarely engaged. Dur-
ing extended continual operation, such as a
432 MHz sprint contest, the fans did kick in
to cool the amplifier. The instructions say
that they create minimal noise and that is an
accurate description. Even with an hour
strai ght of heavy-duty operation at nearly full
output, the amplifier was barely warm to the
touch. In summary, it was a pleasure to oper-
ate with so little added noise and heat in my
shack compared to my own 432 MHz tube
amplifier.

During the review period, I operated mostly
using CW and SSB modes. With consistent
drive levels, output was the same in either
mode. I did try the amplifier on digital
modes as well to see how it performed,
making several contacts using WSIT,

The instructions note in bold lettering that
the unit is not to be operated at 100% duty
cycle with full output. As a precaution, I
backed the output down to 750 W while on
digital, though I did not see any problems
with the approximately one minute trans-
mission cycle while using WSJT. Another
warning in the manual cautions that the
amplifier should not be used nonstop in
transmit for more than 3 minutes. This was
not an 1ssue for my operating requirements
but may be for those who would like to
ragchew. For intense 432 MHz operating
including contests, EME, and WSIT, the
duty cycle should not be an issue.

On the VHF and UHF bands, during con-
tests or band openings it’s common to be
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| High Power at UHF

When considering a high-power amplifier for 70 centimeters or other UHF bands, it's
important to evaluate the rest of your station. As noted in the review, all of the components
following the amplifier must be able to handle the rated power (1000 W in this case) at

432 MHz.

Standard RG-8 or RG-213 is rated for only about 450 W at 400 MHz. Even the short in-
terconnection cables in your station will need to be made from % or 'z inch hardline or one
of the larger specialty cables such as the Times LMR series that can handle the power.

All coax connections need to be very solid. At these frequencies and power levels, you
will definitely find the weak link in any coax connections — poor soldering, low-quality
adapters, and so on. If you're not careful, you will heat them up or melt them in no time.
The amplifier uses Type N connectors because they can handle the power at this fre-

quency and also have a constant impedance.

If you use an external preamp, check the ratings of any relays and be sure they provide
adequate isolation to protect the preamp. Check the power rating of your antenna and of
power dividers if you are using an array of several antennas.

This is also a good time to review RF exposure guidelines. Check out the many re-
sources at www.arrl.org/ri-radiation-and-electromagnetic-field-safety.

listening for very weak signals with very
loud local stations operating within a few
kilohertz. Interference is minimized if
everyone uses clean transmitters that are
properly adjusted. T don’t want to cause
anyone heartburn, so I ran a number of tests
with nearby stations to determine how the
unit sounded on the air. All reports were
very complimentary and no issues were
reported. Testing with locals comparing the
driver only versus with the HLV-1100 in-
line indicated no difference in signal qual-
ity — exactly as it should be. As shown in
Table 1, ARRL Lab testing indicates IMD
products are suppressed 34 dB or more,
better than the IMD products generated by
transceivers.

Summary

Having a chance to use the HLV-1100 for
my 432 MHz operating for a few months
was a terrific experience. Having kilowatt
level power immediately available was
great — more power than [ have ever used
on the band, and instant-on to catch those
fleeting band openings. Having a quiet and

cool amplifier was a nice change of pace
from the many tube amplifiers I have used
in the past.

The HLV-1100 is attractive, easy to set up
and use, and performs exactly as claimed. It
was a lot of fun to get more than the usual
number of “boy, you're loud” comments
while operating, and equally nice to have
compliments about how great my signal
sounded (credit here to the T'S-2000 driver
too).

Overall, this amplifier is an excellent ad-
dition to any serious 432 MHz station
whether for general, contest, EME, or digi-
tal operating. It has a serious price tag, but
all indications are that you will get what
you paid for!

Manufacturer: BEKO-Elektronik, Am
Lingenmoosgraben 1a, D-85221 Dachau,
Germany; www.beko-elektronik.de. Dis-
tributed in the USA by Array Solutions,
2611 North Beltline Rd, Suite 109, Sunny-
vale, TX 75182; www.arraysolutions.

com.

Click here for a
video overview
of the Beko-
Elektronik
HLV-1100

70 Centimeter
Amplifier.



MFJ-223 Vector Impedance Antenna Analyzer

Reviewed by Phil Sclas, AD5X
QST Contributing Editor
ad5x@arrl.net

The MFJ-223 is MFI’s latest entry
in the antenna analyzer market. Its
TFT multicolor display offers a
large amount of information on

a very compact screen, yet it is
extremely easy to read. A single-
frequency display or a variety of
swept frequency ranges may be
viewed. Information provided in-
cludes SWR, unsigned complex im-
pedance magnitude (|Z]), resistance
(R), and reactance (X). Unsigned means
that it does not indicate inductive loads
(47X) or capacitive loads (—jX), only the
absolute value. The MFJ-223 comes with a
UHF female to BNC male adapter.

Table 2 shows the MFJ-223’s basic per-
formance measurements. The frequency
accuracy was excellent and drift was un-
detectable, but the harmonic output did not

Vector Impedance
Antenna Analyzer
0.5 TO 60 MHz
MiFJ-223

Flgure 3 — MFJ-223 single-frequency display.

Bottom Line

The MFJ-223 is a compact, easy-to-
use antenna analyzer that will satisfy
most antenna measuring and adjust-
ing needs from 160 through 6 meters.

_JecT.u_a.'n ance
Antenna nal_-per
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quite meet all specifications. The output
level remains constant (=1 dB) over the full
frequency range, making the MFJ-223 ac-
curate enough for receiver sensitivity test-
ing when used with a good step attenuator.
The 100 Hz minimum tuning step is fine
enough for performing most receiver nar-
row filter measurements.

Table 3 displays the MF]-223"s open-circuit
output impedance. This gives an indication
of the impedance magnitude you can mea-
sure accurately as a function of frequency.

Table 2
MFJ-223, serial number n/a

Manufacturer’s Specifications

Freguency range: 0.5 — 60 MHz, continuous.

SWR measurement range; 1:1 —9.9:1 (99,99;1).*

Frequency steps: 100 Hz, 1 kHz, 10 kHz,
100 kHz, 1 MHz.

Impedance range: R = 300 €2 (999.8 ()"
X =300 0 (999.9 ()" Z =300 Q (999.9 O)*.

Qutput power: +5 dBm, =1 dB typical.
Impedance and SWRH accuracy: Not specified.
Drift: Not specified.

Harmonic and spurious suppression: >20 dB

This is important when using the imped-
ance measurement to deter mine the value of
an inductor or capacitor. You want to use a
measuring frequency such that the compo-
nent reactance is well below the MFJ-223’s
output impedance for best accuracy. As the
MFJ-223 maximum reading is 999.9 Q,
the output impedances on the lower fre-
quencies were determined using paral -

lel resistance calculations.

Table 4 tabulates the output power level
versus frequency. The MFJ-223 meets
its 5 dBm =1 dB typical specification
across the full frequency range.

Table 5 displays the MFJ-223"s im-
pedance, reactance and SWR mea-
surements compared to measurements
made on an Array Solutions VNA2180
vector network analyzer. The loads are
PL-259 connectors with internal resistors
connected to the supplied UHF-to-BNC
adapter. As you can see, the accuracy of the
MFJ-223 mostly suffers at low impedances
that result in SWR greater than 2:1. Low
impedance SWR readings of 2:1 SWR or
better, and high impedance readings up to
10:1 SWR are pretty accurate.

Power Requirements
The MFJ-223 is powered by an internal

Measured Performance
As specified.
As specified.
As specified.

See text and Table 3.

As specified. See Table 4.
See Table 5.
See text.

3.5 MHz: 2nd —15 dB. 3rd -19 dB.
14 MHz: 2nd —18 dB, 3rd —21 dB.
28 MHz: 2nd —20 dB, 3rd 27 dB.
50 MHz: 2nd =20 dB, 3rd —25 dB.

Power requirements: Internal 3.7V 1800 mAh LiPo battery.

Size (height, width, depth); 3.5 = 2.7 » 1.0 inches including protrusions;

weight (incl batteries). 5.1 oz.
Price: $350.

*The parameters in parentheses are the specifications given in the MFJ-223 internal
Help menu. They differ from the printed specifications.
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Table 3
MFJ-223 Open Circuit Qutput

Impedance

Frequency Output
Impedance

3.5 MHz 400002

14 MHz 2000 Q2

24.9 MHz 885 Q2

28 MHz 767 02

50 MHz 480 Q

3.7 V rechargeable Lithium-Polymer
(LiPo) battery. A standard micro-USB A/
USB A cable (not included) attached to
your computer or any standard USB char-
ger is required for charging. The MFJ-223
internal smart charger sets the charge rate
(50 — 500 mA) and mode (constant current
or constant voltage) depending on the state
of the internal battery. A red LED charge
indicator turns green when charging is com-
plete. After a full charge, the MFJ-223 will
operate for several hours before recharging
is required. A menu enabled auto-off fea-
ture powers off the unit after 10 minutes of
inactivity.

Using the MFJ-223
Turn on the MFI-223
by depressing the ro-
tary encoder for about
3 seconds. After a se-
ries of beeps, a start-up
display will let you se-
lect a HELP menu, the
system menu, or single or swept menus —
all from soft keys. The HELP menu permits
you to select a variety of topics and review
the MFJ-223 specifications. The SYSTEM
menu permits setting a start-up message
(I used my call sign), enables or disables
the auto-off feature, and displays the
MFJ-223 software version and battery
voltage. 1 found the well-written 19-page
printed manual easier to use than the on-
screen menus. I found most functions to be
very intuitive. Further, as you change func-
tions, soft key labeling changes as well and
helps guide you through the settings.

Table 4

Power (dBm)

The single-frequency display (Figure 3)
will normally be used when checking
or adjusting an antenna. Set the desired
frequency by pushing the rotary encoder

MFJ-223 Output Power vs Frequency
Band (meters) 160 80 40 20 15 10 6

545 540 521 478 440 4.00 4.00

to select the tuning increments, and then
turn the encoder to select the desired fre-
quency. Pressing the BUN/STOP soft key
starts a continuous reading of the antenna
parameters. The actual measurements of
SWR, |Z] (impedance), R (resistance), and
X (reactance) are displayed at the bottom
of the screen. The bar graphs make it easy
to make antenna adjustments as you can
adjust the antenna while watching them
change dy namically.

Finally, you’ll notice the S-ANTENNA
bar graph. This is a unique feature of the
MFJ-223. When the DDS signal source is
on (measurements are being made), this
typically shows an S6 to S8 level. How-
ever, when the DDS source is off, this also
gives an indication of external RF signals
that can distort accuracy (greater than S2)

Table 5
Impedance and SWR Measurements

Load Freq MFJ-223 VNA2180 Load Freq MFJ-223 VNA2180
(SWR)* (MHz) SWR/Z/R/X* SWR/Z/R/Xt (SWR)* (MHz) SWR/Z/R/X™* SWR/Z/R/XH
500 35  1.03/49.2/49.1/1.5 1.01/49.6/49.6/-0.28 2500 35  228/255/23.1/10.8  1.98/25.3/25.3/0.1
(1:1) 14 1.04/49.149.141.7 1,02/49.6/49.6/~0.89 (21) 14  221/25.5/23.6/.7 1.98/25.3/25.3/0.2
28 1.05/48.9/48.9/2.5 1,04/49.7/49.7/-1.8 28 2.04/25.5/24.8/5.7 1.97/25.4/25.4/0.4
50  1.08/48.6/48.5/3.6 1.07/49.7/49.6/3.1 50  2.09/25.9/24.6/8.0 1.96/25.5/25.5/0.7
50 35  100/5.1/0.0/5.1 10.30/4.9/4.8/0.1 1000 35  203/98.8/97.0/18.8  1.99/99.2/99.2/~1.2
(10:4) 14 100/5.3/0.1/5.3 10.28/4.9/4.5/0.4 (21) 14  203/98.6/96.9/18.2  1.99/99.1/99.0/-51
28 19/5.9/2.6/53 10.27/4.9/4.9/0.8 28 1.09/96.7/94.9/18.7  1,99/98.8/98.3/-9.8
50  33.9/7.6/1.57.5 10.14/5.1/4.9/1.4 50  2.00/92.1/87.6/28.3  2.00/97.6/96.3/~16.9
100 85  11.74102/4.4/0.3 5.13/9.75/9.7/0.2 2000 35  4.04/194.3/187.6/50.8 3,99/199.2/199.1/-6.1
(5:1) 14 9.22/10.3/5.5[8.6 5.11/9.81/9.8/0.6 (41) 14  4.01/191.9/184.3/563.4 3.98/197.5/196.0/-24.3
28 6.4/10.4/7.9/6.7 5.10/9.87/9.8/1.1 28 3.95/177.9/1624/72.4 3.99/193.1/187.7/-452
50  7.4/11.6/6.9/9.3 5.07/10.0/9.9/2.1 50  3.94/148.4/116.8/91.5 4,00/181.9/167.7/~70.5
1250 35  6.86/12.9/7.6/104 4.01/12.5112.5/0.3 30000 3.5  613/283.1/262.6/1057 6.01/300.2/299.9/~13.1
41) 14  6.93/13.0/8.7/9.6 3.98/12.6/12.6/1.0 (61) 14  6.12/270.5/240.6/123.5 6,01/295.1/290.2/-53.5
28 4.69/13.2/10.8/7.5 3.94/12.8/12.71.7 28 5.96/232.2/184.2/141.5 6.,01/282.1/265.7/-94.8
50  5.18/4.4/10.040.3  3.89/13.2/12.92.9 50  591476.6/110.7437.6 6.01/252.1/213.9/-133.5
166Q 85  4.36/17.112.1/12 2.98/16.8/16.8/0.0 4000 35  8.21/371/336/157 8.01/399/398/-27
@1) 14 3.98A7.1/13.1/11 2.97/16.8/16.8/0.2 (81) 14  8.09/339/286/182 7.98/386/374/-96
28 3.40/17.1/15.1/8.1 2.97/16.8/16.8/0.5 28 7.03/263/178/194 7.99/355/317/~160
50  3.59/17.6/14.5/10.0  2.95/17.0/16.9/1.0 50  7.88/183/0/160 7.97/293/219/-195
Notes:
: . 5000 35  10.3/441/377/228 9.89/493/491/-39.5
The load d on an Array Solutions VNA2180 by th
ottt A ke (104) 14 10.1/391/304/246 9,85/470/449/139
**The MFJ-223 doss not indicate inductive loads (+X) or capacitive 28 9.86/284/167/230 9.81/418/358/-217
loads (~jX). 50  9.67/192/80/174 9,75/330/226/-240

tThe VNAZ2180 was calibrated with an N to BNC adapter and precision
BNC calibration loads (open/short/50 Q) so the calibration reference

plane is the same for the YNA2180 and the MFJ-223.
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Flgure 4 — Single band (20 meter) antenna
scan.

Flgure 5 — 20/15/10 meter trap dipole scan.

or even damage the MFJ-223 (greater than
S+20).

The scan mode is convenient for looking
at individual band SWR centering, and
even permits multiband antenna reso-
nance checks. You can select only fixed
swept bandwidths of 300 kHz, 600 kHz,
1.2 MHz, 2.4 MHz, 6 MHz, 12 MHz,
24MHz, and48 MHz. Thedigitallydisplayed
data corresponds to the center frequency of
the display as selected by the rotary encoder.
Figure 4 shows a 300 kHz sweep of the
20 meter band where I adjusted my tri-
band dipole for lowest SWR at 14.07 MHz.
This gave me a reasonably low SWR in
the CW (my preferred mode) portion of
the band, as well as in the lower part of
the phone band. Figure 5 shows a broader
(24 MHz) scan indicating the antenna reso-
nances on the 20, 15, and 10 meter bands.

One nice feature of the swept display is that
the last display is saved in memory when
you turn off the MFJ-223. This permits you
to recall your last scan display for review
if desired.

Conclusion

The MFJ-223 is a very compact, easy-
toread antenna analyzer. It works well,
but some inaccuracy at low impedances
should be kept in mind. In addition to pro-
viding single frequency information typi-
cally available from antenna analyzers, the
MFJ-223 also provides swept graphical
displays. Its ease of operation makes it very
convenient for most antenna work from
160 meters through 6 meters.

Maruifacturer: MF] Enterprises, PO Box
494, Mississippi State, MS 39762, tel 800-
647-1800; www.mfjenterprises.com.

Click here for a
video overview of
the MFJ-223
Vector Impedance
Antenna Analyzer.

Portable Rotation 12PR1A
Ultra-Portable DC Antenna Rotator

Reviewed by Sean Kutzko, KX9X
ARRL Media aned

Public Relations Manager
kx9x@arrl.org

One of the greatest joys of Amateur Radio
is being able to operate outdoors. Whether
it’s on a mountaintop, on the beach, or on
the top level of a high-rise parking garage,
getting away from the shack allows us to
find new ways to enjoy our hobby. For
some of us, operating portable is the only
way we can get on the air because of our
housing arrangements.

When I operate portable, I've found myself

in several situations where 1 could have
brought a directional antenna with me,
such as a small Yagi for HF or VHE Ifit’s
light enough, rotating a Yagi can be done
with the Armstrong method, but it is often
very inconvenient to do so. Perhaps you
don’t want to leave the rig behind while

Botiom Line

The Portable Rotation 12PR1A
offers a convenient way to rotate
small antennas in the field without
draining a portable battery supply.

you go outside to adjust the antenna toward
that weak station, or perhaps you're in a
tent and it’s dark out there.

A Battery Powered Rotator

Portable Rotation has developed a solu-
tion to these problems. The 12PRIA is
an antenna rotator (Figure 6) that func-
tions on 9 to 14 V dc. At 12 V, the unit
is specified to draw 40 mA idle current
and 200 mA or less while the antenna is
turning. It can be powered from the bat-
tery used to run a typical portable station.
While the control head (Figure 7) will
function with as little as 6 V, a minimum
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Flgure 7 — The control box has buttons for
clockwise and counterclockwise rotation and
displays beam heading on an LCD. You can
program your call sign in the top line.

58

Figure 6 —The
rotator motor
unit has a 6-inch
stub mast for
attaching the
antenna.
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Flgure 8 — The author's portable station fits in a backpack.

of 9 V is required to activate the rotator
motor. The rotator is designed for 12 V
and will turn only very small antennas with
a9V power source,

The manual indicates that the rotator can
handle antennas that weigh up to 8 pounds
(the Portable Rotation website says 10
pounds), which covers portable antennas
such as the Buddipole or Super Antennas
portable dipoles, or most small VHF/UHF
Yagis. The website also says the rotator
will handle a Super Antennas YP3 por-
table Yagi, which is specified to weigh 12
pounds.

The package includes the rotator with a
built-in 6-inch mast for attaching anten-
nas, 50 feet of control cable, and a small
controller. It has a USB interface (so it can
be controlled with your PC) and the en-
tire package weighs just under 4 pounds.
Options include an adapter for Buddipole
antennas, a carrying bag, and a 50-foot
control cable extension.

The 12PR1A does have some limitations.
1t’s not designed for permanent installa-
tions in harsh or extremely wet conditions.
Although the 12PR1A is weather resistant,
the manufacturer recommends not turning
the antenna if it 1s raining because water
might pass by the seals and get into the
rotator. The manual informs us that the
built-in 6-inch antenna mast is not to be ex-
tended, or it could damage the rotator bear-
ings. The manual also advises us to make
sure the antennas are well balanced at the
rotator attachment point.

Setting Up in the Field
1took the 12PR1A rotator out to one of my

favorite portable operating sites, a field be-
hind a grade school about a half mile from
my West Hartford, Connecticut apartment,
and used it in one of my standard portable
operating configurations: an all-mode QRP
transceiver with a 7 Ah (amp-hour) sealed
lead-acid battery, a 20-foot telescoping
aluminum mast with tripod, and a foldable
two-element 6 meter Yagi. Figure 8 shows
my gear. With the exception of the mast,
everything fit easily into my 3-day back-
pack, with room to spare. I didn’t notice the
extra weight of the rotator.

Setting up this configuration usually takes
me about 20 minutes; the inclusion of
the rotator added fewer than 5 additional
minutes of setup time. It was incredibly
straightforward and easy right out of the
box. The rotator-to-mast brackets can ac-
commodate a mast up to 1.5 inches, and the
mast clamps have wing nuts to secure the
rotator. No tools are needed. The bottom of
the rotator falls flush on the top of the mast
and locks down smoothly. The four-con-
ductor control cable can be attached to the
bottom of the rotator easily, and it attaches
to the control box in a similar fashion.

I unfolded my two-element 6 meter Yagi,
attached it to the built-in rotator mast, and
raised the mast up section by section. I was
on the air in less than half an hour, Figure 9

shows the antenna, mast, and rotator.

Using the Rotator

One of the nice features of the 12PR1A 1s
*“Any-Direction Calibration”” You can erect
your beam without trying to get it oriented
to true north immediately. After the an-
tennais in the air, you can tell the 12PR1A



Flgure @ — The 12PR 1A rotator installed on a
temporary mast with a two-element 6 meter Yagi.

what direction the antenna is pointing and
calibrate the controller from there, which
saves a lot of time.

The 12PR1A is designed to rotate through
north (O degrees), meaning that it will stop
when oriented to 180 degrees (due south).
If you are pointed west at 270 degrees and
want to change the antenna to beam south-
east, say 130 degrees, the antenna will
rotate clockwise, passing through north.
If you keep turning the antenna clockwise
past 130 degrees, when you reach 180 de-

grees the control head will display a MAX
TURN message. An arrow will appear on
the display, indicating counterclockwise as
the only direction in which you may turn
the antenna.

As with many other antenna rotators, the
12PR1A allows you to rotate the antenna
manually by holding down the CW (clock-
wise) or GCW (counterclockwise) buttons.
You can also use AUTO TURN MODE to
enter a numeric beam heading and hav-
ing the rotator automatically adjust to the
desired direction. You enter the heading
by repeated pressings of the CW, CCW,
and MODE buttons to scroll to the desired
setting. When you are done turning the
antenna, you can turn off the controller to
save battery power.

In either manual or automatic mode, after
you stop turning the antenna, there is a
pause of 3 seconds before you can start
turning again. This allows the antenna to
come to a full stop.

Once I had the antenna and rotator in the
air, | called Matt Wilhelm, WIMSW, to
work him on 6 meter CW over a path of
about 40 miles straight north. Once we
established communication, 1 rotated the
beam manually to the west and listened
as Matt’s signal dropped as I turned away
from him. I then entered the heading 000"
into the control box and the rotator swung
the beam back north with no difficulty.

Two rotation speeds are available — nor-
mal speed and half speed (for antennas that
require more precise adjustment, such as a
high-gain UHF Yagi). The manual says the
rotator will make one 360 degree rotation
in about 1 minute, and in the field, I found

this to be about right at normal speed. Of
course, lower voltages from your battery
will affect rotation time.

The 12PR1A comes with a built-in sensor
that will disable the rotator if rotation is
blocked for more than 1 second, such as if
an antenna element hits a tree branch. The
message ANT JAM! will appear on the con-
trol head’s display. Once the obstruction
has been dealt with, you can either rotate
the antenna in the opposite direction or
power-cycle the control head to clear the
ANT JAM! message.

I didn’t try this feature, but the manual in-
cludes a section on remotely controlling the
12PR1A using software that supports the
Yaesu GS232A/B Rotator Control Proto-
col. The controller connects to a computer
via a USB jack on the front panel.

Final Thoughts

I found the Portable Rotation 12PRIA to
be a welcome addition to my portable field
operation. If you're looking to turn your
club’s six-element tribander during Field
Day, this rotator isn’t for you. However,
this rotator packs a lot of operating con-
venience into a small package. It's ideal
for weekend trips to a rare grid square for
VHF/UHF operating, a short-term public
service event, or any other portable opera-
tion where having a light-duty rotator in
the middle of nowhere saves effort and
maximizes operating ease.

Manufacturer: Portable Rotation, 4010
Foothills Blvd, Ste 103 #118, Roseville,
CA 95747, tel 800-366-9216; www.
portablerotation.com. Price: $329.95;
Buddipole Adapter Kit, $29.95; carry bag,
$29.95.

Palstar SP30H Ultimate
Communications Speaker

Reviewed by Joel R. Hallas, WIZR

QST Conrributing Editor

wlzr@arrl.org

Palstar is a company well known to read-
ers of these pages as a manufacturer of
high-quality antenna tuners, but that’s not
all they do. We have reviewed other Palstar
products, including an antenna analyzer
and a communications receiver. We re-

viewed an earlier version of their current
R30A receiver some years back and they
have since offered a pair of external speak-
ers designed to complement that offering.
Their first speaker was a compact unit de-
signed to sit next to the R30, the 5 W rated
SP30B.

Palstar now also offers a larger unit that
can handle more power and provide a

wider frequency response — the SP30H.
The SP30H measures 8% x 11 x 10 inches
(HWD) and weighs about 11 pounds. The
smaller unit is still available at about half
the price. Both speaker models are en-
closed in a wooden cabinet that can be or-
dered with either a cherry finish or a black
finish that matches the face plate. Both
finishes are the same price.
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What it Does

The SP30H is specified to han-
dle up to 20 W RMS over the
frequency range 45 to 8000
Hz. Since the typical SSB sig-
nal provides components from
around 300 to 2700 Hz, you may
wonder why you might want to
cover a wider range. There are a
number of potential reasons that
this might make sense for you,
including:

® If you like to listen to AM
broadcasts on our domestic me-
dium frequencies, or on interna-
tional shortwave bands, the typical
speakers in equipment can be quite restric-
tive in limiting the available bandwidth.
While few international signals will come
through with high-fidelity quality, that 1s
not the case with many nearby AM broad-
cast stations.

= Some hams enjoy generating voice

signals of broadcast quality and the audio
quality on the receiving end should maich.

= Using a speaker that can handle more
audio power than the receiver can comfort-
ably output helps avoid distortion during
noise or audio peaks that can happen.

= Many of us just enjoy the rich sound that
can come out of a speaker like this —even
if the numbers can’t explain it!

This speaker does sound much better than
any internal speaker I've encountered, and
better and fuller than any external one from
aradio manufacturer that I can remember.

Hooking it Up

The audio input connections are provided
by a pair of spring terminals that can ac-
cept wire ends, a phono jack, and a 3.5 mil-
limeter phone socket. This makes it easy
to connect the speaker to your radio with
available premade cables, or just using a
piece of zip cord, depending on the ex-
ternal speaker connections available from
your radio.

Botiom Line

The Palstar SP30H is a fine sound-
ing loudspeaker that will make most
radio gear sound better. If your space
is tight, the smaller SP30B may be
worth considering.

New Products

Morse Express 2014 Christmas Key

How it Plays
I used this speaker on both my
usual HF transceiver and on two
early vacuum tube communications
receivers. In all cases, the speaker
provided more pleasant sound than
the speakers I had been using. For
the transceiver, that included its
internal speaker as well as a small
“high fidelity” speaker that was
plugged into the rear SPKR jack.
This speaker would have made a
fine companion to both the Collins
51J4 with its 6 kHz AM mechani-
cal filter and the wider bandwidth IF
system of the HQ-129X. In the process of
these tests, I also confirmed the operation
of each of the speaker’s three connection
arrangements.

It’s important to note that while the speaker
comfortably passed my subjective “live
on-air’” tests with various program sources,
the ARRL Lab does not have the required
facilities to measure the audio response of

loudspeakers.

Documentation

The unit comes with atwo-page instruction
sheet that describes the speaker functional-
ity and its specifications. It is hard to imag-
ine that more information or instructions
will be needed.

Marufacturer: Palstar Inc, 9676 N Looney
Rd, Piqua, OH 45356, tel 800-773-7931,
fax 937-773-8003; info @palstar.com;
www.palstar.com. Price $199.95.

The 2014 Christmas Key from Morse Express is a fully
functional miniature telegraph key commissioned by Morse
Express and made by GHD Telegraph Key in Sendai City,
Japan. The Morse Express 2014 Christmas Key is fully adjust-
able, with precision pin bearings at the trunnion, and it has two
miniature binding posts. Lever tension is provided by a com-
pression spring that is located forward of the trunnion post. The
contacts are hard silver, the base is mahogany, and the knob is
hand-turned ebony. It measures 1'4 x2'% inches at the base, is
1'% inches tall, and weighs just over 1.4 ounces. Price: $89.95
plus shipping/handling. For more information, or to order, visit
WW W.INOr'SeeXPress.com.
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The Doctoris In

Joel R. Hallas, W1ZR, wlzr@arrl.org

Mark, KG1Q, asks: I'm just

returning from a trip to New-

foundland where I used, with
some success, a three-element 80 meter
inverted V wire Yagi beam antenna. 1
have the elements 50 feet apart for an
overall boom length of 100 feet. The di-
rector was 116 feet in length, the driven
element 124 feet in length, and the reflec-
tor around 129 feet long. The height of
the driven element feed point was
around 40 feet, with the wires sloping
downward to form the V. The director
and reflector were both constructed in
the same manner.

I know that many people cannot get
their 80 meter horizontal antennas very
high, resulting in high takeoff angles
most suitable for medium range near
vertical incidence skywave (NVIS) prop-
agation. Since I'm well under a quarter
wavelength high, are the director and
reflector on my Yagi effective at all and
worth the trouble to put up?

Well, your three-element inverted V
A Yagi does indeed have some bene-

fit over a single element. The sin-
gle inverted V over typical ground has its
elevation peak at 90° with a straight up in-
tensity of 5.45 dBi (see Figure 1) as pre-
dicted by EZNEC.! Since you are talking
about a beam, I would guess you are inter-
ested in a particular destination, perhaps
looking for DX at low angles. At 10° eleva-
tion, the single inverted V with apex at
40 feet (ends at 25), has an intensity of
~7.3dBi.

Your three-element inverted V Yagi will
have its elevation peak at 49° and an inten-
sity in the peak of 6.55 dBi. While the im-
provement in peak gain is not too
impressive, the intensity at 10° is —2.7 dBi,
an improvement of 4.6 dB, close to an

1Several versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.

S unit or a power increase of a factor of al-
most 3:1 (see Figure 2). In addition, inste ad
of being omnidirectional, the Yagi will
have a front-to-back ratio (F/B) of almost
7 dB, perhaps important to reduce the re-
ceive level of North American stations, if
the antenna were pointed toward Europe.
Of course, this assumes that you are inter-
ested in working stations in that particular
direction.

Another useful comparison might be to my
two-wire 80 meter ground plane with two
elevated radials pointed at the edges of

o QS1501-Docti

Max. Gain = 545 dBi Freq. =3.75 MHz

Azmuth=00°

Flgure 1— The EZNEC elevation plot of a
single element 80 meter inverted v antenna

40 feet above typical Earth (conductivity 0.005
S/m, dielectric constant 13). Note that the peak
radiation is directly upward — excellent for NVIS
propagation.

i QS81501-Dac02

Max. Gain = 6.55 dBi Freg. = 3.75 MHz

Azimuth=00"

Figure 2 — The elevation plot of the antenna of
Figure 1 with the addition of a parasitic reflector
and director element. Note that, while much of
the radiation is still at high angles, there is also
a directive effect that provides additional gain at
low angles.

g 0 A Low Yagi Can be Better than No Yagi

Europe. This antenna has the base 8 feet
off the ground and has a modeled peak in-
tensity of +1 dBi at an elevation of 26°.
While the peak is lower than either of the
horizontal antennas under consideration,
the intensity at 10°is—1.5 dBi with a front-
to-back of 3 dB. So this single element has
a higher amount of low angle radiation
than the three-element Yagi, and less high
angle response to closer stations. Of
course, a vertical Yagi is yet another pos-
sibility.

Hal, WSHMK, asks: In the

August 2014 column, you re-

sponded to a question dealing
with having a fuse in the negative line of
a mobile radio’s power supply cable. 1
have a follow-up question. If the fuse in
the negative line is only there to protect
against a failure of the ground cable in an
automobile, should those of us who use
our transceivers exclusively as base sta-
tions remove the fuse in the negative line
and replace it with a solid conductor?

There’s really no particular reason
A not to — except it probably isn’t
causing any problems, and who

knows when the radio will show upina car;
perhaps after you sell it.

Having said that, I will mention that my
main mobile activity is HF CW and at one
point I was getting reports of a chirp. A bit
of investigation indicated that the problem
was resistance in the fuses or their contacts
that caused a few volts drop at key down
(15 — 20 A). T replaced the original-equip-
ment cartridge fuses with some US-made
Buss fuses and the problem went away.
Clearly, half as many fuses means half as
much drop and less likelihood of chirp.

This is probably not a frequently encoun-
tered problem, but that’s not to say it can’t
happen. I believe the current crop of “blade
type” automotive fuses have less contact
resistance and are less likely to exhibit this
problem.

January 2015 61



Steve, AGIYK, asks: One of

the participants in my ARES

net has an antenna situation he
needs help resolving. He has two U/VHF
verticals mounted on his tower, one on
the north side and one on the south.
Each antenna works great for coverage
on its respective side of the tower, but is
deaf to signals coming from the other
side. To operate, he has to continually
switch between the antennas.

What would be the best way to connect
the two antennas together so that he
wouldn’t have to switch between them?
He would lilke to have a solution he can
install in his shack, if possible.

What we want to do here is to have
A the power divide and drive each

antenna simultaneously on both
bands. If the antennas were matched to
start with, connecting them both to a coax
T connector forms a parallel combination
that will have an impedance of 25 Q, a
50 QSWR of 2:1, depending on how close
the antenna systems were to 50 Q to start.
If the antenna systems are of the same im-
pedance at the T, the power will divide
equally between the two antennas. Any
small difference will just favor one a bit
compared to the other.

[f your friend is an optimist, he could try
connecting the output of the T directly to
the radio. If there is a length of coax be-
tween the T and the radio, the coax loss will
reduce the SWR. For example, 20 feet of
regular RG-58 between the T and the radio
should get the SWR down to 1.6:1 at the
radio.

If his radio doesn’t like the match, a simple
L4 wave (on 2 meters), and % wave (on 70
centimeters) transformer can be made, as
shown in Figure 3. As shown, the trans-
former makes use of two Y4-wave sections
of 75 Q coax such as RG-59 in parallel
using two more T adapters. This makes a
37.5 Q transmission line that will transform
25 Qto 56.25 Q, a 1.1:1 SWR. Note that
the matching section should be hooked di-
rectly to the T connector, since any coax
between the parallel antenna connection
and the matching section will change the
impedance.

For standard solid polyethylene dielectric
coax such as RG-58 or RG-213, the length
of each line should be about 13.3 inches.
For foam dielectric coax, such as RG-8X
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the length should be somewhat longer, de-
pending on the density of the foam — typi-
cally about 17 inches. With the parallel
connection, there should now be good sig-
nals, at least to and from the north and
south directions.

How about the signals to east and west? In
this case, both antennas will likely be in
play, especially if they are both similar. If
they are identical and the two transmission
lines are exactly the same length, the sig-
nals to the east and west should be in phase
so that they are comparable to, or a bit
stronger than, the signal from either an-
tenna previously. On the other hand, if
Murphy has anything to do with it, the two
systems will not be quite identical.

In the worst case, if the lengths are different
by an odd multiple of ‘4 wavelength, the
signals to the two antennas will be out of
phase and there will be a null going to the
sides. Note that this won’t bother the sig-
nals going north or south, they will work
fine as independent antennas — it will just
be a problem in the directions that will see

both antennas. Of course, in a real-world
antenna, the tower legs will result in some
scattering that may confuse the situation.
Even so, the situation should be close to
that described.

If he finds that it doesn’t work to the sides,
he can insert (or cut) an electrical half wave
(twice the above lengths) from one (not
both) feed lines, and all should be well. If it
works fine on 2 meters, but not well to the
sides on 70 centimeters, an electrical half-
wave on that band should shift things
around. There may also be nulls at interme-
diate angles, and a bit of cut and paste with
different lengths of coax in just one side
should yield a delay line length that gets
everything in phase and working all
around.

Do you have a question or a problem?

Mgk the Doctorl Send your questions
(notelephone calls, please) to “The Doctor”
ARRL, 225 Main St, Newington, CT 06111; for
fastest response, e-mail doctor@arrl.org.



Hands-On Radio

H. Ward Silver, NOAX, nOax@arrl.org

Experiment #144

The Myth of the RF Ground

Sooner or later, just about every ham who
builds an HF station — whether it’s at
home, in the car, at Field Day, or for porta-
ble operation — experiences the rite of pas-
sage called an RF burn. Although painful, it
rarely creates a physical mark, just a certain
wariness on the part of the burn-ee. What's
happening here?

You just had an exciting encounter with a
high-impedance point on your antenna sys-
tem. Impedance being the ratio of voltage to
current, when power is applied, a high RF
voltage will be present at these points. Who
says you can’t feel RF? “But wait,” you ex-
claim, “the antenna is up in the air and con-
nected to the antenna tuner! I'm not
touching my antenna system!™

Oh yes, you are! Unless your station is built
inside an RF-tight metal enclosure or is oth-
erwise isolated from the antenna and feed
line, every coax shield, every enclosure,
every unshielded wire...anything con-
nected to the transmitter directly or indi-
rectly should be treated as part of the
antenna system. That includes you when
touching any of those conductors! Take a
look at Figure 1, which shows a typical
home station. Everything in that figure is
part of the antenna system of that station.

If the station is operating on 10 meters, at
least one potential hot spot is never more
than about 8 feet away. Why? Consider the
wavelength at 28 MHz. It’s 33.4 feet and
L4 wavelength is approximately 8.3 feet.
When a conductor is excited by RF, either
directly from a signal source or by picking
up radiated energy, a pattern of peaks and
nulls for both voltage and current is created.
Peaks are Y2-wavelength apart and so are the
nulls, with peaks and nulls offset Y4-wave-
length apart. Whether the conductor hap-
pens to be a wire, the outer surface of a coax
shield, an equipment enclosure, or a
*“ground” wire makes no difference. It's all
a conducting surface as far as the RF is con-
cerned, regardless of what we call it.

While less dramatic than “getting bit,” one
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Figure 1 — The complete antenna system for a typical shack. Everything conductive, including the
operator holding a microphone, is part of the antenna system.

has to watch out for RF currents, too. Any
time the voltage “over here” is different than
the voltage “over there,” current will flow.
W hen the current flows on the outside of an
enclosure or coax shield, it’s generally not a
big problem, The fun begins when it finds a
way into the electronics via an unshielded
connection (like a power cord) or an improp-
erly connected shield that conducts the cur-
rent inside an enclosure instead of keeping it
outside. RF that's where it shouldn’t be can
wreak havoc with a circuit’s operation: audio
gets garbled, keyboards stop working, con-
trol interfaces stop controlling,’

The situation gets particularly interesting
when instead of a coax-fed dipole, the an-
tenna wire itself is connected directly to the
antenna tuner. This type of connection is
often used for portable operating as an
“end-fed” or “random wire” antenna with a
“counterpoise” (a piece of wire laid on the

1Poorly shielded connections and equipment
will radiate RF from internal electronics, too.
This creates on-the-air interference.

ground or floor) replacing the ground rod.
In this case, the antenna itself consists of
everything from the end of the counterpoise
to the end of the wire in the air. The equip-
ment and operator are thus all connected to
the feed point of the antenna. Imagine the
feed point of the dipole in Figure 1 being
connected right at the output of the antenna
tuner and you get the idea. This also ex-
plains why the results of using these directly
fed antennas can be inconsistent, because
there is so much variation in what the an-
tenna system actually consists of.

Qbviously, we would like to control the RF
voltages and currents so they don’t cause
our equipment to malfunction or burn our
fingers. The natural tendency is to think,
“T'll just ground everything and it will be at
zero volts — problem solved!” Not so fast!
You’re partly right, but we have a failure to
communicate, as they say.

Grounding and Bonding
There are grounds and then there are
grounds. Consider the actual ground, the
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Figure 2 — The ground bus shown in this figure provides effective bonding between the various pieces of equipment at RF. The ac safety ground is also
connected to the ground bus, but is of limited effectiveness at BF.

soil itself. The Earth acts as a “zero voltage
reference” for ac power and low-frequency
systems. The ac safety ground in your home
consists of the power wiring’s ground wire
(bare or with green insulation), which is
connected to the Earth through a ground rod
that is connected to the main circuit breaker
panel. The ac neutral of a typical two-phase
home is also connected to this same ground.
(See the National Electrical Code and your
local building codes for a complete descrip-
tion of what is required in your particular
circumstances. )

Any exposed conductive enclosure of an
appliance or machine — including your
radio equipment — should be connected to
the ac safety ground to conduct faulf or
leakage current away from you and back to
the Earth. It is this current flow that trips
Ground Fault Circuit Interrupter (GFCI)
circuit breakers.

The purpose of the ac safety ground has
nothing to do with RF and it should never be
expected to act as any kind of voltage refer-
ence above a few hundred kilohertz. That
means even if all of your equipment is prop-
erly grounded for ac safety, you still have no
control over RF voltages and currents. In
fact, as Figure 1 illustrates, the ac safety
wiring is a part of your antenna system, too.

What if you install a ground rod outside the
station and run wide copper strap to it like
all the literature tells you? There is another
word for ground connections and that is
“antenna!”” Any ground connection longer
than about Yo of a wavelength begins to act
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like an antenna, including transmission
line-like effects. If the electrical length is
close to ¥ wavelength (or any odd number
of Y4 wavelengths) the impedance of the
wire becomes very high, effectively becom-
ing a resonant open circuit,

Back in the days when most amateurs oper-
ated below 15 MHz, a few feet of wire was
electrically short enough to serve as a com-
mon connection. As operation at shorter
wavelengths became more common, the
connection to a ground rod got electrically
longer and less effective. Hams with shacks
on an upper floor had (and have) the same
problem at any frequency.

The solution is to stop looking for the elusive
“zero voltage connection™ at RF. The Earth
is not a magic drain into which all of our
unwanted RF can be poured via a wire. An
electrically long connection to the Earth is
useless at RF and often causes RF-related
problems. Let’s go back to what the problem
really is: we have places in the shack where
high RF voltage exists and RF voltage differ-
ences that cause RF current to flow. These
problems can be addressed by bonding.

Bonding sounds heavy-duty (and expen-
sive) but all it really consists of is connecting
equipment enclosures together with short
conductors so they have the same voltage.
This is partially taken care of by the low-
impedance connection provided by shields
of coaxial cables between equipment.

However, accessories, computers, and
power supplies generally aren’t connected
together with coax, so we have to provide

another path. A common solution (shown in
Figure 2) is to provide a wide, flat common
ground bus at the back of or even under the
shack equipment. Each piece of equi pment,
including computers and other non-radio
electronics, is then connected to the bus
with a short wire or strap.> To accomplish
the purpose of RF bonding, no other con-
nections are required.

Itis a good idea to add a connection to the ac
safety ground from the ground bus or to use
it as part of a lightning protection system,
but the effect of that connection at RF will
be unpredictable due to the configuration of
the entire antenna system, as discussed ear-
lier. From an RF perspective, keeping all of
the equipment as close as possible to the
same voltage is the important thing.

Bonding will not result in there being zero
RF voltage on the equipment. Bonding does
keep all of the equipment at about the sane
voltage, so RF current flow between pieces
of equipment is greatly reduced with the
added benefit of reducing the effect of
lightning-caused voltage surges that affect
the station ground connection.?

Next month we will talk about shielding,
both of devices and of cables, and how this
affects resistance to RFL.

2Avoid using coax braid as an RF connection.
Once removed from the protection of the
confining jacket, the braid’s individual strands
begin to loosen and corrode, increasing the
impedance at RF. Use heavy wire or solid
strap, such as copper flashing, for best results.

2W. Ronald Block, KB2UYT, “Lightning
Protection for the Amateur Radio Stations,
Parts 1-3." Jun, Jul, and Aug 2002, QST.



Microwavelengths

Paul Wade, W1GHZ, wlghz@arrl.org

Microwaves — The DIY Bands

DIY skills are mandatory for working the microwave bands,
but modern components simplify construction.

At lower frequencies, Do It Yourself (DIY)
is a choice, but for microwaves, it’s a neces-
sity. There are almost no out-of-the-box ra-
dios available, except a limited number for
1296 MHz. For all other microwave bands
we must rely on some DIY to assemble a
station.

When we say DIY, it might mean com-
pletely homebrewing the equipment from
scratch or it might mean acquiring functional
modules and connecting them to create a
working system. An example of microwave
homebrew is the 3456 MHz transverter in
Figure 1, with MMIC (Monolithic Micro-
wave [C) amplifiers and pipe-cap filters sol-
dered on a PC board. This board has printed
traces, but some hams have been successful
on the microwave frequencies by simply
wiring the components together “dead-bug™
style on a bare copper board.

Some of us enjoy building from scratch,
while others find it daunting. The alternative
is to acquire modules with the hard-to-find
parts inside and connect them. Most of the
required functional modules are available
from amateur suppliers like Down East
Microwave (www.downeastmicrowave.
com) and DBONT (www.kuhne-elec
tronic.de), or from surplus sources. Surplus
items are usually not designed for the ham
bands, so some modification may be re-
quired. If you are lucky, someone has al-
ready figured out what is needed and a
search on microwave-related information
can provide the proper modifications.

An example of the modular approach is the
10 GHz transverter in Figure 2. I chose the
modules to make a compact system. The
heart of the system is a 10 GHz transverter
module from DB6NT, capable of perhaps
200 mW output. To enhance performance, [
added a power amplifier and a receive pre-
amplifier. To complete the system, I added
some homebrew modules: a driver ampli-
fier, a sequencer, and a small board contain-
ing a negative bias voltage supply and an

Flgure 1 — Top and bottom views of a 3456 MHz transverter that uses pipe-cap filters.

RF power indicator. Some specialized mi-
crowave components, like the coax relay
and isolators, were surplus finds at ham-
fests. All the RF interconnections use semi-
rigid coaxial cable with SMA connectors.

The semi-rigid coax provides low loss with
reliable performance at microwaves — the
most common type is 0.141-inch in diame-
ter, sometimes designated RG-402 or
UT-141. Ordinary flexible cable has higher
loss and braid connections can be unstable
at microwave frequencies, particularly if the
equipment is bounced around in portable
operation. Semi-rigid cable has a Teflon di-
electric with a thin copper tube for the outer
conductor, providing a solid shield. It can be

Flgure 2 —
Bottom view

of a modular
transverter for
10 GHz. Note
the semi-rigid
coax and SMA
connectors link-
ing the various
modules.

bent to desired shapes using a fixture or just
a thumb, but is more difficult to unbend, so
surplus pieces that are pre-bent can be a
problem.

Cable assemblies of semi-rigid coax with
SMA connectors on both ends are fairly
common hamfest items, Their prices are
reasonable and I have amassed a box of
them over the years. Whenever possible, 1
try to find one close to the desired length and
shape, but most of them are either too long,
too short, or are bent the wrong way. In less
critical applications, extra length can be
folded up — a few of these may be seen in
Figure 2 — but for critical locations, before
the preamp and after the power amplifier,
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Flgure 3 — Start preparing the semi-rigid coax
by scoring with a miniature tubing cutter.

it'’s best to minimize length and loss. For
these locations, sometimes it is necessary to
install SMA connectors on the semi-rigid
cable. It’s not hard — you can Do It Your-
self.

SMA Connector Assembly

While the SMA connectors for semi-rigid
coax are fairly common at hamfests, they
are inexpensive and readily available from
suppliers like Digi-Key (www.digikey.
com). A good brand is Emerson, which was
formerly E. F. Johnson, a once-famous ham
manufacturer. You can download the data
sheet from the Digi-Key catalog page for a
copy of the assembly drawings.

Because most modules have female SMA
jacks, the cable needs to have male SMA
plugs. Male plugs have two pieces: a con-
nector body that solders onto the copper
outer conductor of the coax and a coupling
nut that threads onto the female jack. The
center conductor is simply the protruding
center conductor of the coax. The coupling
nut is often held in place by a snap ring,
which can be a problem to install — a better
version simply threads the coupling nut
onto the body.

To prepare the semi-rigid cable for connec-
tor installation, first make a clean, square
cut to remove the copper outer conductor,
Many years ago, a salesman showed me an
excellent technique for this; the copper is
scored with a miniature tubing cutter, as
shown in Figure 3. After scoring, it should
snap off cleanly. It takes a bit of practice to
find the right scoring depth — too shallow
and it won’t snap cleanly, while too deep
forces the copper into the Teflon dielectric
— but learning only wastes a couple of
inches of cable.

With the jacket scored, snap off and remove
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Flgure 4 — With the copper jacket removed,
trim the Teflon dielectric square with a razor
blade.

Flgure 5 — Solder the SMA connector to the
semi-rigid coax. Work as quickly as possible to
prevent excess heat from damaging the Teflon
dielectric.

the end. The Teflon dielectric is then cut off
square with the end of the copper jacket
using a razor blade (see Figure 4). When
removing the Teflon, be careful not to nick
the center conductor. With the Teflon
removed, cut the center conductor to
0.085 inches. Finally, bevel the end to adull
point with a file. It’s better if the length is a
hair on the long side, rather than too short.

Once the cable is prepared, it is time to as-
semble the connector. First, slide the cou-
pling nut onto the cable, making sure it is
facing in the correct direction. Now insert
the cable into the connector body with the
end of the body flush with the end of the
copper jacket. I like to put just a hint of paste
flux on the cable before inserting it, to help
solder flow.

When soldering the connector body to the
cable, use the minimum amount of heat
needed to get a good solder joint. Too much
heat can damage the dielectric (see Figure
5). Tuse a 50 W iron with a Y4-inch tip that
is temperature controlled at 600 °F to solder
connectors. This size iron quickly delivers
enough heat to complete the job with the
least impact on the Teflon. I use the same
iron with a Ys-inch tip for soldering surface
mount components.

If the Teflon expands during soldering and
protrudes from the cable’s end, trim it flush
with the razor blade. Finally, thread the cou-
pling nut over the connector body and then
connect it to a female jack to make sure
everything fits.

If the fit is good, repeat the process on the
other end. I usually make a short cable by
cutting the desired length off a long cable
assembly so [ only have to attach one con-
nector.

A Cautionary Tale
The 10 GHz system in Figure 2 had an in-
termittent problem for several years — it

would work fine at home, but the receiver
would fail in the field. I would take it apart
on the bench, resolder any questionable
connections, and it would work again —
until it was back on a hilltop.

This year, it failed again during the first
weekend of the ARRL® 10 GHz and Up
contest, so | tried to repair it again for the
second weekend. As | was removing mod-
ules, my finger brushed over the end of one
of the SMA connectors, but I didn’t feel the
center pin. When I looked more closely, the
pin appeared to be a little shorter than the
others. I suspect that the center conductor
contracted enough at low temperatures (on
mountaintops) to lose contact — a problem
I've seen before. After replacing the cable,
the system worked flawlessly for several
days and throughout the second contest
weekend.

I recommend brushing your finger over the
end of each connector before using a cable
and comparing pin length with a quality
adapter.

SMA Connector Torque

In a microwave laboratory, SMA connec-
tors are installed and tightened with a spe-
cial torque wrench to about 8 inch-pounds.
This allows the connectors to be connected
many times without damage. However, in
equipment used for portable operation,
SMA connectors can become loose from
vibration. I've seen many contacts missed
due to loose connectors. When everything
is tested and I am not planning on taking the
connection apart again, I tighten the con-
nectors much tighter than the laboratory
specification so they stay put.

Give DIY atry. Get some modules and, now
that you know how, prepare some cables to
string together something interesting.

All photos by Paul Wade, WIGHZ.



Technical Correspondence

Larry D. Wolfgang, WR1B, tc@arrl.org

An Exercise in

Antenna Modeling

There has been a lot of talk over the past
few years about the advantages of the Near
Vertical Incidence Radiator (NVIR) for
local HF communications. This is just a
dipole strung low to the ground, for which
the maximum radiation is straight up. Be-
cause local coverage requires a high (near
90°) takeoff angle, it is suggested, there-
fore, that a low dipole will outperform a
high dipole in local (< 200 mile) commu-
nications. As we shall see, this is unlikely
to be true.

When we model a horizontal half-wave
dipole in free space, we see a null along the
wire and a maximum at right angles to the
wire, which includes the high angles re-
quired for local communication.! At
3.7 MHz, as we bring this model dipole
toward a MININEC ground, we find that
the 0° maximum becomes a partial null
around 130 feet, but at 60 feet we have a

TRoy W. Lewallen, W7EL, EZNECv. 5.0.58,
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Figure 1 — Gain at 90° (straight up) of a dipole
cut for 3.7 MHz at different heights above
ground, for MININEC ground and Real High-
Accuracy Ground. In each case the ground
model assumes a conductivity of 5mS and a
dielectric constant of 13; “good average soil.”
Filled circles are the real, high-accuracy ground,
open circles are the MININEC ground. The good
MININEC results at lower heights are because
MININE C neglects ground losses. Over real
Earth, a height of 40 to 60 feet seems to be
optimal, and only at greater heights is there any
disadvantage to using a high dipole for local
coverage.

smoothly rounded pattern pointing straight
up. If we dothe modeling using a MININEC
ground simulation, the 90° performance
appears to continue to increase as the an-
tenna is lowered. (I stopped the simulation
at 10 feet, as a practical limit for safety
reasons.) Figure 1 (open circles), shows
this behavior. What could be better?

But MININEC ground models neglect
ground losses, and these losses are consid-
erable when the antenna is as close to
ground as this (10 feet is 0.04 A at this fre-
quency). The High Accuracy Ground
model does a better job of accounting for
these losses, and gives a very different pic-
ture. With this model (Figure 1, filled cir-
cles) the highest signal strength at 90° is
from a dipole around 50 feet above
ground; this will be at least 6 dB (an S unit)
better than the same dipole at 10 feet above
ground. Above 60 feet, a null reappears in
the center of the pattern, but these heights
are impractical for most amateurs, espe-
cially for emergency work.

Any of these antennas will have much
greater radiation at 90° than a vertical an-

The NVIS Myth — A Modeling Study

tenna. For comparison, I modeled a
72-foot vertical over four !4 A radials,
using the high-accuracy ground, and plot-
ted it against the dipole at 10 feet, the worst
of the dipoles. At 90°, the vertical has
(theoretically ) no radiation, and, as seenin
Figure 2, at any angle above 30° the dipole
performs better than the vertical, This, as
much as antenna inefficiency, may account
for the poor signals from mobile radios at
this frequency.

Therefore, if you desire the strongest sig-
nal from your real dipole at “cloud
warmer” angles, use a dipole between 40
and 60 feet above ground. Going higher
than this is counterproductive, as well as
expensive.

Ifyoucan’t get to40 feet, go as high as you
can. Isn’t this what most of us have been
doing all along, anyway? — 73, George
Kidder, WIHBM, 509 Norway Dr, Bar
Harbor, ME 04609: gkidder @mdibl.org

No Spectrum Analyzer?
No problem!

Recently I was trying to track down a

Total Field

* Primary
Hvs. V

K

+1 dBir

P
AT

EZNEC

Elevation Pot
Azimith Angle 0.0 dey.
Ciuter Ring 1.0 o6

Slica Mee Galm <079 488 @ Sev Ancde =900 degy.
Beamwsicth Q5 By, B EMNE 1954 deg.
Sideobe Gan = <100 4B

Fromisadenbe = 10045

3.7 MHz

Cursor ey 720 e,
Gain 114 6

-0.35 dBmaz

Flgure 2 — Comparison of computed patterns over high-accuracy ground for a dipole at 10 feet
(black) and at 70 feet vertical (blue). Even at this low height, the dipole greatly outperforms the verti-

cal at all elevations above 30°.
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source of noise that was S9 or higher over
all the bands up to 15 meters. Having
eliminated power lines as the source of the
noise, I thought that a spectrum analyzer
might be helpful to possibly identify the
source.

While I didn’t have a spectrum analyzer, or
have access to one, my transceiver (a
Yaesu FT450D) had broadband receive
capability and could be controlled by my
computer. It was a simple task to write a
short Python program that would choose a
frequency at random between 2 and
30 MHz, set the rig to that frequency, wait
2 seconds for the rig to settle, and then read
the S meter. Setting up a loop to continue
this for 15 minutes gave me a sample of the
noise level across the HF spectrum. (I kept
the sample time short to allow for chang-
ing band conditions.) By running the pro-
gram at different times of the day, I could
see if there was any change in the character
of the noise (there wasn’t).

Selecting frequencies randomly, rather
than simply scanning up or down across
the specified frequency range, also helps to
minimize the effects of changing band
conditions while the program runs. The
ideais to better characterize the noise over
the entire HF range.

My Python program listing is available for
download from the QST in Depth web
page.” The program should run on any
computer that can run Pyfhon; only the
commands to set the frequency and read
the S meter, and the number of the serial

2David Birnbaum's Python program listing
(K2LYV-Python.zip) is available for down-
load from the QST in Depth web page at:
www.arrl.org/qst-In-depth.

port need to be changed to accommodate
any rig that can be similarly controlled by
a computer.

Figure 3 shows aplot of the combined data
of the S-meter readings versus frequency
from four separate runs over a 24-hour pe-
riod. With appropriate modifications to the
program, the same technique can be used
to scan a narrower band of frequencies. —
73, David Birnbaum, K2LYV, 8515 Acomn
Ridge Ct, Tampa, FL 33625; dbirnbau@
gmail.com

Too Much Wire in the Air? Orls
the Loop Skywire too Sensitive?
For a number of years I have used a home-
brew “Mim Super Loop™ antenna as my
go-to antenna from 80 through 10 meters,
and it worked very well. When it came
down last year I looked for a replacement
that would also be an outstanding per-
former and still handle 80 through 10 me-
ters. My search through The ARRL
Antenna Book and the Internet led me to
the Loop Skywire. The 80 meter version
calls for a loop of wire 272 feet long, fed
by ladder line to the tuner in the shack
Since I am fortunate enough to have a plot
of land with mature trees 60 feet and taller,
it seemed like a perfect complement to my
three-element quad, which covers 20
through 10 meters.

I erected this antenna last summer with
few problems, using 14-gauge insulated
copper wire, fed by 450 Q ladder line to a
4:1 balun, 6 feet from my second floor
shack. I used good 50 Q2 coax to my rig.
When I tested it with my antenna analyzer,
it showed good SWR for all the ham
bands; about 3:1 or better. The tuner in my
Kenwood TS-590 transceiver had no prob-
lem tuning it on all bands. So, I thought
this would be the perfect antenna for my
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station. Then I started listening. Every ham
band — each entire band — had 20 to
40 dB over S9 noise day and night, every
day, every hour of the day!

I connected my quad antenna to the radio,
and there was no noise from 20 through
10 meters. [ also have a Carolina Windom
up about 40 feet, and it had no noise on any
of the ham bands. My previous mini super
loop never had a noise problem either.
What to do?

I thought that T might be hearing RFI from
my utility company. I walked my neigh-
borhood with a portable radio tuned to the
bottom end of the AM broadcast band. 1
found some noise at the pole that has the
underground drop to my home and figured
that could be the problem.

Eventually the utility company came to my
house to investigate my noise complaint.
They found that the noise at the pole was
from the phone company drop at the same
pole and they could find no noise from
their equipment, even after carefully driv-
ing all through the neighborhood.

In some desperation I turned to an “Elmer”
in the person of Stanley Briggs, K8SB.
Stan, first licensed in 1953, taught elec-
tronics at Henry Ford Community College
in Dearborn, Michigan until his retirement.
He held several ARRL Michigan Section
positions over the years. Stan came to my
shack with a portable HF receiver and a
portable oscilloscope. He began listening
to the noise on my Kenwood TS-590, and
switched the mode to AM. He asked me to
bring him a battery-powered AM radio and
quickly found the source of the noise. It
was a local AM broadcast station on
1130 kHz. He then explained that the AM
station was causing a plethora of inter-
modulation products generated i n the front
end of the receiver, which resulted in wide
band noise throughout all the ham bands.
When Stan turned on the TS-590 radio’s
attenuator, the noise vanished. My search
was now for a filter that would suppress the
broadcast band but still allow me to trans-
mit through it.

I purchased a Dunestar Model 400-HPF
broadcast filter (www.dunestar.com) and
the noise is gone without having to use the
attenuator. I am able to transmit through
this filter without any problems. — 73,
Don Novak, KSTHU, 18375 Meridian Rd,
Grosse lle, MI 48138, k8thu@arrl.net



Eclectic Technology

LY Steve Ford, WBSIMY, whS8imy@arrl.org

IBM researchers in Switzerland recently unveiled
the prototype for an analog-to-digital converter
(ADC) that enables data sampling as fast as 400
gigabits per second. To put that kind of speed in
perspective, it is about 5000 times faster than any
fiber optic Internet connection available to US |
households today. If your Internet were that fast,  Thisinnocent looking chip has the potential to
you could download a 2-hour-long ultra high defi- revolutionize the digital world. [Photo courtesy
nition movie in the blink of an eye. oF 16K

They plan to put the chip to work in the Square

Kilometer Array in Australia and South Africa. This fantastic radio telescope system will peer
hundreds of millions of light years into space in high detail. When it is online in 2024, scientists
expect it to gather more than one exabyte of data every day. That's one quintillion (10'%) bytes.

As this chip and its cousins migrate to amateur Software Defined Radio (SDR) technology, the
implications for hams may be staggering. ADCs are critical to SDR because they are one of the
chief limiting factors when it comes to receiver coverage. With ADCs like these available to hams,
saying that your transceiver has ““dc to daylight” coverage will no longer be witty hyperbole!

Hawaii to California Above 50 MHz

Analog to Digital at
! 400 Gigabits Per Second

Amateurs on the West Coast
have been working Hawaii,
and vice versa, on the VHF
and UHF bands for decades.
As aresult, a number of West
Coast hams routinely monitor
propagation beacon frequen-
cies, listening for the moment
when the band bursts wide
open to paradise.

It’s unlikely that I will ever
get to enjoy this kind of
astonishing propagation. The

idea of working someone on
70 centimeters over a 2500
mile path is mind blowing to
me. However, thanks to the
Internet, and the video site YouTube in particular, I can at least enjoy a taste of what it must
be like to experience those spooky conditions first hand.

Check out the YouTube video at http://youtu.be/Uucyw8Y09s0. What you're hearing is the
chirpy CW of a KH6HME propagation beacon at about 432.310 MHz as received at the station of
Wayne Overbeck, N6NB, in Tustin, California at 1200 UTC on July 5, 2014. At the 30-second
mark the video (and radio) switches to 144.277 MHz where KH6HME 2-meter beacon is heard
as well.

You can see and hear the KH6MHE propagation beacons at
2 meters and 70 centimeters, as received at N6NB, on YouTube
at http:/iyoutu.be/UucywBY09s0.

Wayne has been exploring the world above 50 MHz for a long time, but I'm sure he would be the
first to say that radio magic like this is never “routine.”

Satellites and 2 Meters
I've been hearing a number of
complaints lately about hams car-
rying on simplex chats between
145.800 and 146.000 MHz,
which is a portion of the 2-meter
bandplan allocated to OSCAR
satellite operations. There is noth-
ing illegal about enjoying Earth-
bound communication within
this frequency range, but it has
the potential to cause serious grief
to satellite operators.

For example, a couple of hams
camped on 145.850 MHz proba-
bly don’t realize that Saudi-
OSCAR 50 is listening on the
same frequency. If the bird hap-
pens to zip by when they are en-
joying a conversation, there is a
good chance that they will cause
substantial interference to the up-
link, making it difficult, if not
impossible, for others to use the
satellite.

“But I’m just running 50 W to a
ground plane antenna on my roof,
they may say “How can [ be inter-
fering with a spacecraft?”

Even though low-orbiting A ma-
teur Radio satellites are hundreds
of kilometers away, you'd be sur-
prised at how sensitive they can
be. When OSCAR 51 was active,
I routinely made contacts using
25 W and a '4-wavelength mag-
mount whip antenna on my car!

The amateur satellite community
is simply asking their fellow
hams to respect the 2 meter band-
plan and take their simplex com-
munications to an appropriate
frequency. If you'd like to browse
the current bandplans, go to
www.arrl.org/band-plan.
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Hints & Kinks

Steve Sant Andrea, AGAYK, hk@arrl.org

Watching Your Voltage, Winding Your

A Handy Digital Voltmeter

Take a quick look around your shack. How
much of your equipment runs on batteries
or a de power supply? If you're like most of
us, the answer is most of it. You probably
also have a multimeter for checking these
power sources. So why would you need
another meter? An extra voltmeter can be
quite handy for monitoring the condition of
those rechargeable batteries you keep
around for emergency power or the perfor-
mance of your solar energy system.

The EZ-Volt 1s an accurate digital meter
you can construct in just a couple of hours.
It’s based on the Surmen V20D LED digi-
tal voltmeter module (www.universal-
radio.com/catalog/meters/0794.himil).
This module uses only 10— 20 mA and can
be powered by the circuit it’s measuring or
a separate pOWer source.

The EZ-Volt meter will directly measure
any dc source from 4 — 30 V (four volts is
the minimum required to operate the me-
ter’s electronics). The schematic is quite
simple, as shown in Figure 1. The dc
power from the device being measured is
applied to the Vce and GND terminals of
the meter module through DI, a IN914
switching diode, which protects against
accidental polarity reversal. The meter
module reads the dc voltage placed on the
Sense terminal, which is connected to the

QS51501-HKO1 U1
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Flgure 1 — Schematic of the EZ-Volt Digital
Valtmeter.
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Wire, and Mobile Mount Maintenance

Flgure 2 — The interior of the EZ-Volt. [Tom Wheeler, NOGSG, photo]

dc input through R1, a 1000 £, '4 W fixed
resistor, which provides additional polarity
reversal protection.

Construction

I constructed this meter in about an hour’s
time. There’s nothing critical here — just
make sure to insulate y our wiring with heat
shrink tubing or electrical tape before final
assembly. Figure 2 is the inside view of the
meter that I built in a small RadioShack
plastic project box. This small DVM mod-
ule lends itself to a variety of other mount-
ing arrangements. The diode and resistor
are within the black shrink-wrapped Y
connection that feeds the red and white
meter module wires, An Anderson Power-
pole connector provides the dc input con-
nection. All the components are simply
hot-glued in place.

Operation

Simply connect the meter’s leads to any
dc source between 4 and 30 V and the
display will show the voltage. The dis-
play only updates about twice a second,
so this meter can’t be used for checking

rapidly changing voltages. — 73, Tom
Wheeler, NOGSG, 10724 Horton, Overfand
Park, KS 662/ I, tom.n0gsg @gmail .com.

Antenna Wire Winder

I had an idea to help simplify the task of
winding wire antennas without being trou-
bled by kinky antenna wire. It’s been a
help to me over the years to keep the an-
tenna from wrapping itself around my legs
while I'm climbing a ladder to hoist them
in place. One would think that a wire an-
tenna would be coiled up on spools, but
homebrew antennas typically have traps or
coils that don’t take well to being bent.

This winder is made from a cardboard car-
ton that measures about 1 foot square and
about 4 inches deep. To make the winder,
simply use a sharp knife or a large pair of
scissors and cut two V-shaped notches, one
on each side of the carton; such that there
are two notches on opposite sides (see Fig-
ure 3). The width of the V should be about
4 or 5inches.

Using this tool you can coil up your an-
tenna, leaving the traps and coils just hang-
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Flgure 3 — A cardboard box can be easily
converted into a wire antenna holder that will
prevent tangles when storing or transporting the
antenna to its mounting location. [Arthur McAli-
ster, KD6SF, photal]

ing on the sides of the carton as you climb
the ladder. When starting the winding pro-
cess, start at the end-insulator and work
yourself toward the center of the antenna
(for a dipole configuration). In use, the an-
tenna wire tends to stay pretty much
grouped together. The end-insulators can
be stuffed into an open end of the carton. 1
find it helpful to use some duct tape to tem-
porarily hold the wire in place until you're
prepared to unwind it.

To assist winding and unwinding, punch
some finger holes in the ends of the carton.
Using those holes, you can wind or unwind
the wire just as if it 1s on a windlass.

Once in place, you and your helper can
unwind the wire. Start at its center and,
using the finger holes, rotate the carton and
the antenna wire will fall off your “spool™
as you (and your helper) move toward the
mounting masts. It takes longer to describe
the use of the carton than it takes to prep
your “spool.” — 73, Arthur McAlister,
KD6SF, 7570 Dartmouth Ave, Rancho Cu-
camonga, CA 91730-1534.

K400 Mount Problem

During the installation of a new Yaesu FT-
857D transceiver and a Yaesu ATAS-120A
screwdriver antenna on my friend Joe
Goodell’s, W1GC, vehicle, a problem was
encountered. We found a solution that
could be of use to others,

The problem was that the radio and antenna
combo would not tune on 15 meters. The
radio would pass through the low SWR
position of the antenna and keep searching
for a 15 meter low SWR, until eventually
stopping at an incorrect position.

Flgure 4 — The thick black ground
wire was added when the original
VHF antenna was replaced with the
ATAS-120A. This functioned well on
all bands except 15 meters. [John
Wittmann, N1YV, photo]

The hood-mounted Diamond K400 mount
had been previously installed for an existing
dual-band FM radio. A separate ground
from the barrel hex screw used for the
mount’s vertical adjustment (see Figure 4)
to the chassis along with multiple braided
ground straps from the hood to chassis
ground (see Figure 5) were added for the
new antenna installation. The Diamond
mount was retrofitted with a new connector
to match the ATAS-120A. The base of the
mount, on the lip of the hood, was not al-
tered.

After attempting a factory radio reset, per
Yaesu Technical Support’s direction, the
problem persisted. Vehicle engine noise
was also higher than expected on several
HF bands, in spite of all of the grounding.

Figure 6 — In addition to all the added ground
wiring, the setscrews of the K400 mount must
be in contact with bare metal for the ATAS-120A
to tune across all the HF bands. [John Witt-
mann, N1YV, photo]

Flgure 5 — The black ground wire and additional grounding
braids were needed for the ATAS-120A to operate on the
HF bands. [John Wittmann, N1YV, photo]

The Diamond installation sheet states that
some antennas may require that the set-
screws under the mount (see Figure 6) be in
direct contact with the metal of the vehicle.
This was never an issue with the previous
dual-band FM radio but proved critical for
the new Yaesu HF rig. We scraped paint
away so the setscrews were in contact with
metal. As a result, the antenna tuned cor-
rectly and the engine noise was reduced as
well.

I made a follow-up call to Yaesu to let them
know what was discovered. The Yaesu
technician cautioned that the setscrews
under the SO-239 receiving mount on the
Diamond K400 can loosen over time and
this has caused eventual intermittent tuning
issues with the ATAS-120A antenna. An
inspection of your mobile mount is some-
thing that should be added to your regular
maintenance list. — 73, Johr F. Wittmann,
NIYV, | Bremmtwood R, New Milford, CT
06776-2603, nlyv@arrlnet and Joe
Goadell, WIGC, 16 Carriage Dr, New
Milford, CT 06776, joegoodell@yahoo.
Com.

“Hints and Kinks" items have not been tested
by QST or the ARRL unless otherwise stated.
Aithough we can't guarantee that a given hint
will work for your situation, we make every effort
to screen out harmful information. Send techni-
cal questions directly to the hint’s author.

QST invites you to share your hints with fellow
hams. Send them to “Atin: Hints and Kinks" at
ARRL Headquarters, 225 Main St, Newington,
GT 06111, or via e-mail to hk®arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number, and e-mail
address on all correspondence. Whether you are
praising or criticizing an item, please send the
author(s) a copy of your comments.
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K9W — Remembering “The Forgotten 98”

A DXpedition to Wake Atoll in memory of the 98 civilian
construction workers who died there during World War Il.

John Miller, K6EMM,
and Lou Dietrich, N2TU

The 2013 K9W DX pedition to Wake Atoll
was unique in that its purpose wasn’t just to
put a rare one on the air, but to commemo-
rate an important event in history, an event
that took place in a part of the United States
that most Americans will never see: Wake
Island — one of the most beautiful and
isolated coral atolls in the world.

Over the last 30 years, there has been lim-
ited Amateur Radio activity from Wake
Island. The last DXpedition was in 1998.
Since then, activity from this rare DXCC
entity has been intermittent, mostly from
military personnel on temporary assign-
ment. In October 2012, the Club Log Most
Wanted List ranked Wake Island as#14 and
DX Magazine had it at #21.

Wake Atoll Overview
Wake is a wishbone-shaped atoll, consisting
of three islands (Peale, Wake, and Wilkes)
surrounded by a coral reef enclosing a cen-
tral lagoon. It's situated in the northern Pa-
cific Ocean about 2300 miles west of Hawaii
(see Figure 1). Wake occupies an area of
2.8 square miles. Its surface consists
of disintegrated coral with boulders,
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Flgure 1 — Location of Wake |sland.

“China Clipper” flights between San Fran-
cisco and Hong Kong,.

As the storm clouds of World War I1 gath-
ered in late 1940, the US Navy began con-
struction of a military base and airfield. On
August 19, 1941, the first garrison landed.
Less than 4 months later, on December 7,
1941, the Japanese attacked Pearl Harbor
and Wake Island simultaneously. The small
garrison held their position. On December

23, Wake Island succumbed to further Japa-
nese attacks and remained occupied until
the end of the war.

All US military and civilians were sent to
POW camps in Asia, except for 98 civil-
ian contractors, who became known as
“The Forgotten 98" For almost 2 years as
POWs, the 98 civilians constructed bar-
ricades, bunkers, tunnels, ditches, and run-
ways. Unfortunately, all 98 contractors lost
their lives on October 7, 1943.! The famous
“POW Rock™ (see Figure 2), a 4-foot-high
piece of coral that sits at the edge of the
lagoon, features an inscription carved by
one of the 98. This unknown POW escaped
the camp long enough to carve “98 US
P.W. 5-10-43" into the rock before being
captured once again.

With the end of the war, Wake Island re-
turned to US control. In 1966, a Marine
Memorial was erected to honor those lost
in that December 1941 “Battle of Wake Is-
land” (see Figure 3). Wake was designated
a National Historic Landmark in 1985.

Getting Approval

The idea for this DXpedition began when
Team Leader Lou Dietrich, N2TU,
saw a Wake Island documentary on

trees, and shrubs. The beautiful
beaches are a combination of white
coral sand and jagged coral rocks.

There is a 9800-foot-long runway
but no ports, although two offshore
anchorages exist for large ships. The
atoll lies 19° north of the equator
with a tropical climate similar to Ha-
wail. Because Wake is located west
of the International Date Line, it is
1 day ahead of US continental time.
Because of defense-related activity
there, Wake is a highly restricted
airbase overseen by the United States
Air Force (USAF).

The Role of Wake
in World War 1l

5, r iy T

Flgure 2 — Lou, N2TU (left), and John, K&MM, wisit POW

Rock, where one of the 98 who escaped the Japanese

Wake was first settled in 1935 by Pan
Am Airways to service transpacific
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chiseled the inscription *98 US PW. 5-10-43" before being
recaptured.

the History Channel that summarized
the fate of The Forgotten 98. Lou’s
goal was to use the DXpedition to
commemorate the sacrifices of these
men on the 70th anniversary of their
death, October 7, 2013,

Lou then began a lengthy process
seeking permission to conduct a
DXpedition on Wake Atoll. Initial
correspondence with the USAF,
the Department of the Interior, and
Department of Insular Affairs in
October 2012 was less than encour-
aging. Undaunted, Lou continued to
seek permission to travel to Wake,
which required securing USAF
signatures at several levels in the

'Notes appear on page 74.



Flgure 3 — The Marine Memorial erected in
1966 in honor of those lost in the Battle of
Wake Island.

Pentagon, including General Hawk Carlisle
(Commander, Pacific Air Forces).

The purpose and scope of the trip had to be
clearly defined; medical forms approved,
background checks completed, and an ap-
proved budget finalized. Finally on October
28, 2013, we received our travel orders.
Although the team missed the October 7
anniversary, we were nevertheless excited
about implementing this commemorative
DXpedition.

The team selected for the DXpedition
consisted of Joe, AA4NN; John, K6MM:
Craig, K9CT;, Mike, KONW: Ralph,
K9Z0:; Lou, N2TU; Jim, N9TK; Mark,
INAG6M; Dick, W30A; Joe, W8GEX; Hal,
WS8HC, and Jerry, WB9Z. In addition, an
off-island support team was assembled
to handle logistics, fund raising, equip-
ment testing, propagation plans, and pilot
communications.

On March 1, 2013, the first press release
was issued announcing the DXpedition and

dedicating it to The Forgotten 98. Financial
support began arriving from major clubs,
foundations, and individuals. Elecraft and
SteppIR provided transceivers, amplifiers,
and antennas, all of which were thoroughly
pretested before shipment. Equipment was
shipped to Kimo, KH7U, in Hawaii and
stored at his home until it could be trans-
ported to our departure point, Hickam Air
Force Base (AFB).

Who Were The Forgotten 9872

In February 2013, the KOW DXpedi-
tion website was launched.” Since the
DXpedition’s main purpose was to honor
the memory of The Forgotten 98 civilian
contractors, information about the 98 was
included on the website.

Ranging in age from 18 to 50, most were
highly skilled workers representing all the
trades: carpenters, masons, electricians,
plumbers, pipefitters, heavy equipment
operators, welders, mechanics, etc. Living
in the Depression Era, they sought better
paying jobs. Unfortunately, history would
show that they were truly in the wrong
place at the wrong time.

Shipping Out

The KOW team assembled for the first time
in Hawaii on October 31. After dinner, the
team prepared for the shuttle bus trip to
Hickam at 1 AM. Hickam is a restricted
airfield immediately adjacent to Honolulu
International Airport. While waiting to de-
part, Lou conducted his first team meeting,
where we discussed our primary DXpedi-
tion goals.

We departed Hickam AFB at 4 AM on a
charter flight and landed on Wake Atoll
5 hours later. Our hosts, Don Davis and
Colin Bradley, met us on arrival. They are
both civilian employees of Chugach Alaska
Corporation. Colin, licensed as WA2YUN,
became a good friend and a valuable re-
source. Our other host was Captain Charlie
Taylor, the on-site commander for the
USAF — also a strong supporter of our ef-
forts on Wake Atoll.

Sites and Setups

After checking in, we headed back to the
airfield to gather our equipment pallets,
which had been previously shipped to
Wake by Kimo, KH7U. Everything had
arrived safely and after loading the truck,
we were on our way to set up the stations.
The USAF offered us two locations: an
abandoned chapel near the airfield that

Flgure 4 — This abandoned chapel near the
ocean became the location for the two CW
stations.

was 500 feet from the Pacific Ocean, and
“the Shack™ — a small beach house on the
lagoon side of the island. The chapel was
assigned to the CW team (see Figure 4) and
the lagoon Shack to the SSB/RTTY team.

Inside the chapel, the CW team set up two
stations using Elecraft K3 transceivers
and KPAS00 amplifiers together with lap-
tops. K3-KPAS500 gear was chosen be-
cause they are lightweight, easy to ship,
and together offer a great ergonomic solu-
tion (ie, low fatigue factor, controls within
easy reach). Colin had arranged for 220 V
supply for the Expert Amplifier 2K-FA
1500 W linear, which was used exclusively
on 160 meters.

Two SteppIR BigIR verticals were set up,
one with the 80 meter coil. The team also
erected a 50-foot Battle Creek Special
vertical, which was used primarily for 160
meter CW. Largely because of pretesting
and preplanning, the set up went very
smoothly. Just 12 hours after our arrival,
Craig, K9CT, made the first contact with
JATADN on 30 meter CW.

Meanwhile, the SSB/RTTY team was set-
ting up in the Shack. This open-air structure
overlooking the beautiful lagoon was large
enough for three K3-KPA 500 stations (see
Figure 5). SSB#1 and SSB#2 used a second
pair of BiglR verticals. SSB#3 used either a
TransWorld vertical dipole placed near the
lagoon or an eight-element 6 meter Yagi on
a hand-rotatable 20-foot mast.

The BigIR with the 80 meter coil was lo-
cated next to the lagoon and several radials
were actually slipped into the water. The
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Figure 5 — The spacious, open-air Shack was home to the three SSB/RTTY stations,
being manned by (from left) Lou, N2TU; Dick, W30A, and Hal, W8HC.

second BiglIR vertical was located on the
other side of the Shack in a clearing.

BiglR verticals were used at both locations
because these 33-foot vertical antennas are
easy to assemble and guy, are tunable to an
SWR of 1:1 on each band, and provide out-
standing performance, especially near salt
water. They worked flawlessly at both sites.

Tribute to the 98

On November 10, the KOW DXpedition
conducted an on-air tribute to the Forgot-
ten 98. Because the 98 were employed by
Morrison-Knudsen from Boise, Idaho, a
15 meter schedule was arranged with Boise
operator Don Clower, KATT. Local televi-
sion station KBOI taped the event in Don’s
shack and a few relatives of the 98 listened
in, as KOW team leader Lou, N2TU, read a
eulogy and the names of all The Forgotten
08 contractors over the air [Go to www.
kboi2.com and search “Wake Island™ to
see the video. — Ed.]. The next day, No-
vember 11, 2013 — Veteran’s Day — our
team attended the flag raising ceremony
along with Air Force personnel and local
Thai workers.

One Last Push

Our last full day of operation was Novem-
ber 14. The next morning the CW and SSB
teams broke down the stations and care-
fully packed the equipment for the return
flight to Honolulu. While the guys were
starting to relax, John, K6MM, waited
patiently for the last upload to Club Log.
Our total number of contacts was 99,865.
John smiled as he wrote down the number
and headed back toward the Shack. Walk-
ing toward him were Jerry, WB9Z; Joe,
WS8GEX, and Hal, W8HC. John held up
the scribbled number and in almost total si-
lence the group immediately turned around
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and went back to the Shack.

They unpacked the TransWorld vertical
dipole, a spare Icom IC-706 transceiver and
power supply. Running just 100 W, Hal,
WSEHC, called CQ on 10 meter SSB while
John, K6MM, paper-logged 92 contacts.
After dinner, Jerry, WB9Z, and Mark,
NAG6M, took the IC-706 to Colin Bradley’s
shack. Using his Yagi, they paper-logged
another 74 contacts on 20, The final contact
count for the KOW DXpedition: 100,031.
Amazingly we later discovered that 48 of
those 166 contacts were ““first timers.”

On November 16, 2013, the team boarded
their return flight to Honolulu, carrying
with them the memories of a lifetime. The
team was grateful for the opportunity to
put a rare DXCC entity on the air and for
the privilege to highlight a special piece of
history.
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A Report: To Returned CPNAB POW Heroes
and Their Dependents;” 1945; The Pacific Island
Employees Foundation, Inc.; Boise, ID.

+Additional Post-DX pedition stats are an Club Log:
secure.clublog.org/charts/?c=k9w#r.

5B. Gilbert, “Building for War” at bonlta glibert.
com.

All photos courtesy of the authors,

John Miller, K6MM. an ARBL® member, was
first licensed as WWV2BQJ in 1958. In 1976,
Johm's career took him to Silicon Valley, where
he reconnected with Amateur Radio in the late
'90s. For the past decade, John has focused
heawvily on DXing, contesting, and recruiting
new operators into the hobby. He was a member
of the 2010 PJ7E Sint Maarten DXpedition.His
DXCC total stands at 330 confirmed. John can
be reached at 6349 Slida Dr, San Jose, CA
95129-3948, kEmm@arrl.net.

Lou Dietrich, N2TU, an ARRL member, was
originally licensed as WV2BNW in the early
'60s during his high school years. He upgraded
to WA2RNW, but allowed that call to lapse. He
got back on the air as KA2MBG in 1981, up-
graded to Amateur Extra class as NN2G, and
finally obtained the vanity call N2TU. Lou is an
avid DXer who is currently listed on the DXCC
Honor Roll and Ten Band DXCC. He was a
member of the 2012 Swains |sland DXpedi-
tion and the Team Leader for the KW Wake
2013 Commemorative DX pedition. He can be
reached at 200 Broadbill Dr, Mooresville, NC
28117-21396, n2tu®@arrk.net.

VOTE-

Did you enjoy this article? /
Cast your vote at —

www.arrl.org/cover-plague-poll
Strays

QST Congratulates ...

= Dr Allan H. Ropper, WA DX, on the publica-
tion of his new book Reaching Down the Rabbrt
Hole. It is available online at us.macmillan.
com/reachingdowntherabbithole/. The book
offers a behind-the-scenes glimpse of life at the
Harvard Medical School’s neurology unit to
show how a seasoned diagnostician faces down
bizarre, life-altering afflictions.

m Roger A. Wendell, KBOJFH, who recently
received the “Young Scientist of the Physical
Society of Japan” award for 20115. Roger is a
particle physicist who works at the University
of Tokyo.



Kids Day 2014

On Kids Day, “playing radio”
takes on a whole new meaning.

Ric Morton, WO40

When I was a kid, I imagined making
friends all over the world and playing
games with them. My neighbor Dave,
WT8W, introduced me to the magic of
Amateur Radio and I found my dream
coming true.

Nowadays, Kids Day is a way to introduce
young people to Amateur Radio by get-
ting them on the air. It is the brainchild of
Larry “Tree” Tyree, N6TR, and the Boring
Amateur Radio Club in Oregon. Kids Day
was started in 1997 and proved so popular
that in 1999 the ARRL® was asked to take
over the event.

I share my passion for Amateur Radio by
hosting a Kids Day event, in the hope that
some of these kids may develop aninterest.
As an adult ham, you can host a Kids Day
event, too.

Planning for Play

For my Kids Day event, I decided 1 could
manage three kids taking turns at the mi-
crophone. Each child would be assisted
by a parent or grandparent. While we did
experience the anticipated short attention
spans, butterflies, and some surprises; over-
all I consider my Kids Day event a success.
Admittedly, I did offer an incentive in the
form of three monetary prizes: $10 for first
prize, $5 for second, and $2 for third, based
on the total number of two-way contacts.

Each child took a turn at the microphone.
After exchanging the basic information,
the child could choose to pass the contact
to another child, or end it. This made the
dynamics of the game more interesting. If
the contact was shared, then at least two,
and sometimes all three kids would be tied
and the prizes would be determined by a
random drawing. However, if one of the
kids chose to end the contact, that would be
to his advantage when adding up the total
number of contacts. This was designed to
include a lesson about the decisions we
make when competing with one another.

To make logging simple and easy, we used
the N3FJP Kids Day Log from www.n3fjp.

com/, which has a special
free module for Kids Day.

Kids Day Worldwide
Kids Day events aren’t
limited to the US. From
Switzerland, unlicensed
9-year-old Nini oper-
ated with her dad Bodo, DF8DX, at the
controls of HB9Q. Nini, who speaks
fluent English, began calling CQ at
8 PM local time. A voice from the United
Kingdom came back to her. That nice con-
tact was followed by another one with a
British accent. Then she received acall from
the US. It was 10-year-old Abby, KCIBKR,
in Maine. After 13 contacts, Nini was very
happy with her first Kids Day.

Bodo said that by Nini joining him in the
radio station, “she learned a few more
things,” which “is much better than just
sitting at the computer or watching TV
Bodo has taught Nini the NATO phonetic
alphabet. She has learned important abbre-
viations such as CQ, DX, QSO, QSL, and
QTH, and also how to give a report. Bodo
considers Kids Day a “fantastic chance for
kids to get actual experience on the radio.”
He added that “unlike adults who like
running a pileup, kids just want to talk to
another kid about kid stuff”

Every Day’s a Radio Day
Joe, WOIW, and his wife Linnea, KOQLT,
live in Parkersburg, Iowa with their kids,
Joey and Shelby. They play ham radio with
their kids every day. Joe says:

Linnea, KOQLT, and [ make up fun
radio activities, One of our kids® favorite
games is “Little Weather Spotters.” One
of us is net control and the kids all have
Family Radio Service (FRS) radios and
fictitious call signs, such as, KOJOEY or
KOSHELBY.

The game teaches the kids about differ-
ent cloud types, weather radar, and spot-

Lead photo: Nini shows off the Kids Day crib
sheet she used to make her 13 contacts.
[Photo courtesy of Bodo Fritsche, DF8DX.]

ting nets, which can be exciting and fun
for them. We have purchased inexpensive
wind and temperature gauges that the kids
use to report the temperature and wind
speed over their FRS handhelds. Teaching
and learning all about ham radio are the
goals here — and to de monstrate that ham
radio can be very exciting.

Another game we play is called “Morse
Code Simon Says” I send a Morse code
letter. Each kid is asked to listen, copy the
sounds, and decode them using a copy of
the Morse code.

These are just two examples of many
games that we use to show off Amateur
Radio to technically savvy kids,

During Kids Day, we worked close to
40 stations and everyone was very nice
to our kids. Shelby even worked W LAW/
KL7 through a pileup and was com-
plimented on her radio skills. The kids
enjoyed telling the other kids all about
their favorite things, such as spaghetti
being their favorite food; that their dog is
named Buckley, and they are 6 and 7 years
old, “over”

With licensed operators mentoring kids,
our hobby has a better chance of surviv-
ing and thriving for many more years.
Get ready to participate in the next Kids
Day. For information go to www.arrl.org/
kids-day.

Ric Morton, WO40, an ARBL member, was first
licensed in 1969 and is currently an Amateur
Extra class operator. He is the cofounder of the
Tennessee Contest Group and the owner of an
e-commerce business. www.bettersunshine.
com. You can reach him at 12902 Honey Blos-
som Dr, Grand Island, FL 32735-8949, wodo.
radlo@gmall.com.

VOTE-

Did you enjoy this articls?ﬁ/
Cast your vote at £=
www.arrl.org/cover-plaque-poll
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In 2015, QST’s centennial year, each issue will feature an article from a past issue of QST. A day after
the December 7, 1941 Japanese attack on Pearl Harbor, the Federal Communications Commission
suspended all Amateur Radio operations in the continental US. In response, ARRL Secretary
K. B. Warner, WIEH, authored this special insert for publication in the January 1942 issue of QST.

WAR COMES!

We Take Our Posts in the Country’s Defense

E~x time of emergency, amateur radio
steps forward and appliesits specialized knowl-
edge to the task of replacing and restoring and
supplementing the normal eommunications
system. That is our traditional responsibility
—a tradition we have ourselves built and a
responsibility we have ourselves sought. War
is the gravest emergency of all, and it is now
our duty to discharge that traditional responsi-
bility in the war emergency with discipline and
patriotic devotion.

Since December Tth, amateur radio has been
operating under wartime controls. Eight hours
after the first bomb fell in Pearl Harbor,
amateur radio as we have known it in peace-
time was suspended for the duration. In its
place, in the past five days, the volunteer com-
munication system upon which the civilian
defense of these shores will be built has begun
to take form.

FCC’s order suspending normal amaleur
radio, with its hammang and chewing, should be
examined stmultancously with ils announce-
ment of a mechanism under which amateur
stations whose operation is essential to national
defense aye being returned to the air:

ORDER NO. 87

At a session of the Federal Communications
Cornmission held at its offices in Washington,
D, C,, on the 8th day of December, 1941;

Whereas a state of war exists between the
United States and the Imperial Japanese Gov-
ernment, and the withdrawal from private use
of all amateur [requencies is required for the
purpose of the National Defense;

[T ISORDERED, that except as may here-
after he specifically authorized by the Com-
mission, no person shall engage in any amateur
radio operation in the continental United
States, its territories and possessions, and that
all frequenecies heretofore alloeated to amateur
racdio stations under Part 12 of the Rules and
Regulations BE, AND THEY ARE HERE-
BY, WITHDRAWN from use by any person
except as may herealter be authorized by the
Clomunission.

Iy order of the Clommission:

— T. J. Slowie,
Secrelarty.

Peperan Coavunicarions Cosmisston
Washington, D. C.
December 8, 1941
NOTICE TO ALL AMATEUR LICENSELS
All amateur licensees are hereby notified
that the Commission has ordered the immedi-
ate suspension of all amateur radio operation
in the continental United States, its territories
and possessions. [nder this action all amateur
radio operation in the continental United
States, its territories and possessions is pro-
hibited until further notice. In any instances
where amateur radio operation is deemed to
be required in connection with the national
defense, appropriate authorization to engage
i such operation will be issued but only upon
application by a duly authorized federal, state,
or local official made to the Defense Com-
munications Board.

Pay particular attention to the language in
the latter portion of the notice: The way is
open for every amalewr whose services are desired
by proper officials to get back on the air and help.
We should perhaps say “desired and needed,”
because hams aren’'t going to be able to get
back on the air simply because they want to
or because they are “willing to help™ or even
because they can get some small-fry or “un-
official ” official to certify them. Chiseling is
definitely discouraged and there must he a
rona-fide defense need to be served. But once
there is, the route is open. Qur situation, then,
is that rather than being off the air we are
heing resifted in what amounts to a species of
relicensing under DCB whenever it is appar-
ent that a competent official needs our help.
Already, as we write, numerous amateur
oroups and nets have been activated and re-
turned to the air for a purely defense purpose.
I't’s a new kind of amatear radio but it is still
the familiar picture of amateurs and their
gear and their traditional skill and loyalty.

SPECIAL AUTHORIZATION

HerE is some practical information on
the mechanism that is permitting defense ac-
tivities to retain the services of amateur radio

although we should emphasize that in &

76

January 2015



rapidly-ehanging situation the information we
have to-day may not be entirely reliable by
the time this is in print. (Suggestion: Check
official broadecasts from W1AW.)

When an authorized public official, such as
a governor or a mayor, wires or writes DCB
or FCC a deseription of his proposed communi-
cation plan and a statement of why he has to
have it, together with the names, calls and ad-
dresses of the amateurs ho desires to serve in
it, he may reasonably expect to receive a
prompt response to the effect that the named
amateurs are authorized to work in his system
until further notice, as an exception to Order
87, for communications directly connected
with national defense activities primarily re-
lating to the defense work in his charge. A
copy of that authorization will be sent to each
individual amateur concerned and will be his
operating credentials.

Note carefully that no authorizations are

issued direct to an amateur or simply because.

an amateur wishes to offer his services. Appli-
cation for the activation of amateurs may be
made only by a duly-authorized federal, state
or local official, and must spring from a need.
Moreover, that official cannot be given a
blanket authorization to permif operation by
any amateurs he wishes. He must first explain
his plan and show that the requested opera-
tion is necessary to perform a special national-
defense function, and then he must name the
individual amateurs concerned — not only
their calls but their names and addresses as
well. One reason for this is that Washington
and the monitoring services must have a
record of who has been authorized; another is
that authorization from DCB must be sent
to each individual amateur.

I't will be noted that no stipulations of fre-
quencies are required. The thought at the
moment is that it is proper and desirable to
permit the use of any band needed by an au-
thorized official. Therefore when operation is
authorized it is subject to all the usual FCC
regulations and the speeial orders that have
recently governed us, but all the usual ama-
teur bands are made available. Most of the
nets that have been authorized these last few
days have been voice systems on 215 and 5
meters but some are 80-meter ¢.w. operation
and some are 160-meter and 75-meter 'phone
nets, with or without connecting u.h.f. net-
works at each city.

While it isnot permitted the individual ama-
teur to get back on the air solely under his own

auspices, there is of course no objection to
amateurs, groups, nets and clubs explaining
the present mechanism to competent officials
who have need of amateur assistance; or to
their doing some of the manual work of typing
the requests for the signature and certification
of the official. Certification, by the way, is not
confined to any stated language: when a proper
official asks authorization and asserts that he
neecs a certain amateur arrangement for a
specified defense purpose, that is sufficient
certifieation. There is no standard form, and
requests may be telegraphie or by mail. The
state defense systems are better known and
better organized than many of the local ones
and in some states OCD organization is not
very far advanced. If there is room for any
doubt about the recognition that DCB would
give some particular local codrdinator of civil-
ian defense, it would be better if the request
came from the mayor of the town, or from the
chief of police if that i1s a proper function of
the latter in the local plana.

A word here about DCB. Under an Execu-
tive Order recently signed by the President,
all the latter's wartime powers over communi-
cations are lodged with DCIB. If is at the very
top of the wartime communications picture.
But DCB is a board, not a commission with
extensive personnel, and much of its work will
be done for it by '"CC personnel. Net result is
that the applications we are talking about may
be filed with either the Defense Communica-
tions Board or the Federal Communications
Commission at Washington.

Headquarters urges that all League officials
who have contact with authorities who are
using amateurs, or who ought to be using them,
bring to their attenfion the mechanism
whereby amateur stations may be reactivated
and assist them in making requests in proper
form. We urge all amateurs to develop an
assoeiation with s defense activity that will
permit them to be retumed to the air for that
purpose, and then to do their best in the dis-
echarge of such duties. Radio amateurs are
needed — in some places desperately. We be-
lieve we can count upon the amateurs of the
country to see their duty, to devote themselves
to patriotic service, and willingly to get back
on the air for that purpose in large numbers.

SOME CAUTIONS

Tue nation is at war. Complete Naval
censorship of outgoing international corre-
spondence was instituted December 7th. Ama-
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teurs in defense work are on their honor to
censor themselves similarly. The permits now
given amatewrs rigidly confine them to defense
operation. No ragechewing will be tolerated and
the fellows who engage i it will fare much
worse than simply to lose their permits. The
NDO monitoring service daily receives lists of
the amateurs whose return to the air has been
authorized and it is a safe bet that FBI will
walk in pretty promptly on any gatecrasher
who is not specifically certified for defense
operations. As we value our return to the air,
let: there be no monkey business about this.
If we are undiseiplined or just playing around,
or are incautious in our remarks, the War
Department is practically certain to wash us
up promptly and permanently and we would
thereby forfeit our one chance to be on the
air, They can’t take chances with us if we
don’t show ourselves to be absolutely trust-
worthy, We'll all have a serious purpose but
we mustn’t even be careless, not even for a
moment.

1t is also emphatically worthy of notice that
the suddenness of the emergency has given us
tasks that were not originally eontemplated
for us, so that we are in the presence of our one
big chance to make good. Let no careless ama-
teur spoil this!

There are no specified details on what a net
or group may or may not do. The agency for
whom the group is authorized is in charge of
its operation. If that agency says there may
be no closing of switches until there is traffic
of that agency to he handled, then there is no
closing of switehes. If that agency orders daily
or hourly testing of the net, that testing is
proper. If mayors or other proper loeal officials
handling civilian protection work say that
u.hf. rigs must be installed and tested, that
makes it proper for authorized amateurs to do
go. But testing means disciplined testing and
there must be noidle gossiping and chewingthefat.

Let it also be clearly understood that the
amateur regulations are in full effect on those
who are put back on the air. That mesans,
among other things, that only licensed ama-
teur operators may control the equipment;
that the required log must be kept; and that
great care must be taken to prevent unau-
thorized persons from having access to the
apparatus.

CIVILIAN PROTECTION

WheN war came, OCD’s planning for
civilian protection in air raids was still in-

complete. Naturally this work is now being
accelerated tremendously, particularly on the
seaboards. Within a few weeks it may be ex-
pected that every vulnerable community will
have its organization well in hand. We learn
that each local codrdinator of eivilian defense
is being ecalled upon to appoint a competent
communications administrator with the duty
of creating and managing the community com-
munications plan, It is under this official that
we amateurs will participate in the ARP
work. Thinking over the ecommunications
facilities that exist in eities with which we are
familiar, it seems to us that the only systems
that satisfy the need for the primary network
are the wire telephones and the municipal
signaling systems. Other facilities inevitably
will be pretty random and eatch-as-catch-can.
It is imperative that the community possess a
secondary system to go into operation when-
ever the primary one is interrupted — or, for

-that matter, whenever it begins to near its

capacity, so that there may he retained in it
some elasticity for the traffic of higher priori-
ties. The backbone of this secondary system
necessarily is amateur radio with its w.h.f.
Thousands of us are needed with our home-
built low-powered gear, to aid the communi-
ties in which we have lived and worked. Our
job will be to bridge the gaps that occur in the
primary system, to deal with eritical over-
loads, and to provide portable or mobile serv-
ice for incident officers, wardens and so on.

OCD is aecording definite recognition to
amateurs. Instruetions are being sent the local
volunteer enrollment centers that will soon
make it possible for all radio amateurs report-
ing locally for registration to be “earmarked”
exclusively for communications work. In the
meanwhile, we repeat that all amateurs in-
terested in the protection work in their com-
munity should register themselves with the
local ARRL Fmergency Coodrdinator, which
is our only way to have a group spokesman
to represent us until the time the communities
open amateur enrollment and appoint the
local communication aide to the CD chief.
Qur Emergency Coordinators have now been
instructed by the League to report at once to
the local codrdinators of civilian defense to
arrange something to serve during the critical
period until organization ean be perfeeted, or
to lay the facilities of our gang before the
mayor or chief of police in cities where OCD
work is not yet sufficiently advanced. See pages
7 and 8 of this issue for more information.
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In the current situation no city in America
can feel itself entirely safe and some are
definitely anything but immune. We can see
our job: if trouble comes to our home town,
we’ll be needed, for we are the only ones who
can help when the wires go dead. We must
build movable self-powered u.h.f. sets after
the general prescriptions of QST — build them
by the thousands! We must enroll for operating
work with our gear — temporarily with our
own ECs, later through the volunteer centers.
We must help our communities in the actual
job of orgenizing and lend them said in securing
the required special authorization for amateur
communication assistance.

DISASTER RELIEF

ALL the foregoing arrangements relate
to defense communications in the muletary
emergency. At the moment of writing, no
provision exists for the usual amateur aid in
the event of interruption of communications
by natural disasters such as floods, hurricanes
or earthquakes. The activation of a defense
net for thig purpoze would seem to be un-
authorized unless the ageney for whom the
net was organized could establish that the
disaster was also imperiling national defense.

Officials of the League are urgently en-
deavoring to obtain government approval of
a formal plan whereunder amateurs may
maintain their time-honored duties in this
field, in the knowledge that Nature is no re-
specter of military emergencies. Should a dis-
aster oceur before such a plan is put into
effect, the League will urge FCC to broadeast
special authority to all hams in the affected
area to get on the air and help. If this occurs,
we can do the usual job, but it will be no excuse
for a clambake and again we must confine our-
selves strictly to the job in hand. Meanwhile
all amateurs must distinetly understand that
unless they do receive some such authority
they may not come on to the air for this pur-
pose, even though communities are suffering.

WATCH FOR WIAW

Tuae regulatory situation is likely to
change from day to day, hour to hour. New
rules may come out at any time. By special
federal authority, our headquarters station
WIAW is remaining indefinitely on the air,
conveying government announcements to ama-
teurs and watching over our bands. When-
ever there are new needs or new rules affecting
the amateur in defense work or disaster work,

it may be expected that W1AW will bring you
the nows faster than any other means. Keep
an ear out for it.

TEARS AND CHEERS

Ir wE had the time, in our rush to get
these special pages to press, we’d pause to
shed a tear over the fact that for the first time
in over twenty-two years the fun and camara-
derie and rough-house of the amateur bands
are stilled. Instead, we have a call to arms. If
we could afford the luxury of a more leisurely
mood, there are some deep-down-in-the-heart
remarks we might make about that situation,
and some pointed ones we'd like to get off on
the cause of it all. But QST is bhasically the
medium of our particular art and we are
already a group of people schooled in industry,
patience and conscientious application to our
responsibilities. In the position of America
to-day, Headquarters sees no need for flag-
waving when it addresses the membership of
the American Radio Relay League. We are a
mature group and our emotions toward our
country need no artificial stimulus. The field
of the League iz amateur radio and we have
here confined ourselves to practical considera-
tions in the application of that skill to the
nation’s needs. The dear glad days are neces-
sarily gone for a while and there is no time
or place for tears. Instead of the old kind of
amateur radio, our actions are now directed
solely to the assistance of the defense of the
nation, at the urgent request of competent
officials. Our stations, our operating ability,
our devotion are being summoned for innumer-
able communications tasks of the sort that
only we are prepared to discharze. We are now
engaged — all of us —in the traditional duty
of amateurs: supplying all-essential communi-
cation in an emergency. Let it be our high
resolve that we shall never be found wanting!

December 12, 1941 K, B. W.

See Strays gy

For the first time since conscription began, it
is now possible to enlist in the Signal Corps. The
Army needs operators — many of them. Any
licensed amateur or commereial operator who
presents his license to an Army recruiting officer
will be permitted to enlist and will be assured of
radio work.

January 2015
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The ARRL Library: A New Online Resource

Contribute your content for use by amateurs worldwide.

Sean Kutzko, KX9X, kx9x@arrl.org
ARRL Media and Public Relations Manager

At its January 2014 meeting, the ARRL
Board of Directors voted to create an on-
line repository of instructional and educa-
tional material — including material
created and submitted by ARRL members
— to be used by Amateur Radio clubs to
help the ARRL’s mission “to promote and
advance the art, science, and enjoyment of
Amateur Radio.” To that end, ARRL is
pleased to announce the creation of the
ARRL Library, as part of arrl.org/library.
The Library, which will feature two major
areas, will go live in early January 2015.

Contents of the ARRL Library

The first area will be a collection of user-
submitted PowerPoint presentations on a
wide variety of topics. Audio and video
materials will be added at a later date. If
there’s a topic related to Amateur Radio
that you feel would make a good club
presentation — technical, instructional,
historical, operating, you name it — you
are welcome to create the presentation and
submit it for consideration. The ARRL
Public Relations Committee is responsible
for reviewing submitted material and de-
termining which presentations should be
included in the Library. Decisions of the
Committee are final.

The second area of the ARRL Library will
be for oral histories. The ARRL Historical
Committee recognizes the need to record
the stories of operators who can tell all
of us, first-hand, their own perspective
of Amateur Radio’s history and role in
their lives and communities. There are
as many stories about Amateur Radio as
there are licensees. Everybody has their
perspective, and we are interested in
hearing from as many ARRL members
as possible, to help build our understand-
ing of the history of the Amateur Radio
hobby and service, and to share these
perspectives with future generations
of hams. Interviewing your local radio
amateurs is an excellent club activity,
and allows you to preserve the stories and
memories of your fellow club members.

80 January 2015

PowerPoint Submission Tips

If you would like to submit a PowerPoint
presentation, here are a few suggestions to
consider:

Use conversational language. Use words
your audience knows. For example, if you
are creating a presentation for newcomers,
keep ham radio jargon to a minimum. Craft
the presentation in the same way that you
talk, and let your personality and experi-
ence shine through.

Use active language. Specific, active verbs
will engage the viewer and keep the presen-
tation moving. Find and use action pictures
too. For example, a picture of four people
raising a Yagi is a lot more interesting than
a picture of four people standing in front
of a Yagi.

Make technical presentations benefit-
oriented. W hen you present technical mate-
rial, your audience wants to know: (A ) what
they can learn from your presentation, and
(B) how your presentation can help solve
their problems. This isn’t the place to tell
your life story, your ham history, and so on,

Keep sentences short. When readers see
presentations with long sentences, long
paragraphs, and no bullet points or sub-
heads, they stop reading. Lists and bullet
points can help keep the screen from seem-
ing full of text.

Front-load your point. Making your readers
wade through paragraph after paragraph to

e
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get to the point will cost you their attention.
Get to the point in the first few slides, then
go step by step in later slides, informing the
audience about important background.

PowerPoint submissions must be on the
ARRL PowerFPoint background, which will
be available for download at the ARRL
Library.

Oral History Guidelines

If you're interested in doing an oral history
interview with one of your club members,
here are some guidelines:

1) Keep your audio files to WAV or MP3
format.

2) Record your interview in a quiet place
without a lot of extra noise or distractions,
so you can stay focused.

3) Place your microphone so that both the
interviewer and interviewee can be well
heard. Do a “test run™ first, before you
begin your interview so that you can ensure
both people can be heard and understood.

4) Be sure to start your oral history record-
ing with the names and call signs of people
heard in the recording, the date/month/year,
and the location where the recording was
made.

5) Try to keep your oral history interview to
no more than an hour or so. If you only have
30 minutes of material, that’s fine, Keep the
recorder running the entire time; an oral his-
tory is more conversational than a produced
and edited radio show.

Complete information on how to submit
material to us for consideration will be on
the ARRL Library site. Please note that
by uploading material to ARRL for con-
sideration to the Library, you are grant-
ing the American Radio Relay League
(ARRL) the non-exclusive right to use the
images in any and all of its publications,
whether for promotional or commercial
purposes, including electronic media or
any other media yet to be invented, with-
out payment or any other consideration.

ARRL encourages all members to share
their skills and stories for the betterment
of all of Amateur Radio.



100 Years of

1915-2015

Steve Ford, WESIMY
QST Editor
sford®arrl.org

We celebrated the centennial of the ARRL
in 2014, but OST magazine’s centennial
year is 2015, In fact, the first issue of QST
was published in December 1915. It was
barely what you'd call a magazine — al-
most a pamphlet — and the cast to print
and mail it was paid directly out of the
pockets of ARRL founders Clarence Tuska
and Hiram Percy Maxim.

To help celebrate OSTs centennial year,
we’ve made a few changes, which you've
probably noticed in this issue. However,
we want Vou to participate in the celebra-
tion as well.

Imagine Your Photo as a QST Cover
It all begins with an invitation for you to
send us your best photos. The editorial staff
will evaluate the images and select the best
ones to grace the covers of several issues of
QST throughout the year. Those lucky pho-
tographers will receive cash prizes of $250,
not to mention the pleasure of seeing their
photos on the covers of the most popular
Amateur Radio magazine in the world!

What We're Looking For

We're happy to consider almost anything,
but images that have the best chances of
becoming winners are those that are well
composed with good lighting, color, and
contrast. Make sure your camera is set
up to shoot in high resolution (sometimes
referred to as “high quality”). If the image
is lower resolution with a file size less than
1 MByte, we won't be able to consider it.

If your camera has a “date stamping”
feature — one that prints the date on all
images — please turn it off. We will au-
tomatically reject any images that include
dates, times, or other added text.

Vertically oriented images are especially

QST Centennial
Photo Contest

Send us your photos and earn worldwide
fame —and $250!

QST Managing Editor Becky Schoenfeld, W1BXY, appears in this example of a well-

A U 34T

composed photo. [Sean Kutzko, KX8X, photo]

prized because those are ideal for QST
covers. Before you shoot, however, take a
careful look at the cover of any recent OST.
Notice the big OST logo in the upper left
corner, and the text that usually appears
along the left-hand side. As you compose
your shot, keep those elements in mind.
You wouldn’t want a QST logo to be plas-
tered across someone’s face !

You can include people in your photos,
including yourself, but if anyone younger
than age 18 appears, you must obtain the
permissions of their parents — in writing
— before you send the photos to us.

And when you send a photo, include a
description in your e-mail. Tell us a short
story (just a paragraph) about the image.
If people are shown, please include their
names and call signs.

Contest Rules and Legalese
® OST will only accept photos during the

official contest period, between December
1,2014 and August 1, 2015,

® Images must be submitted by e-mail to
upfront @arrl.org.

= Submit only one photo per e-mail

message.
B Photos must be high-resolution JPG ar
TIF format, but file sizes must not exceed
5 MBytes. Do not send Zip files.

® Although you will retain copyrights to
your images, by submitting the photos to
this contest you will be granting the ARRL
non-exclusive use of the images for any
lawful purpose in any media now existing
or yet to be invented, This applies to non-
winning images as well.

® Photographers must be ARRL members.

B You can only win once during the contest
period.

m The ARRL Headquarters staff is prohib-
ited from participating in this contest.
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Happenings

Rick Lindquist, WWI1ME, wwime@arrl.org

ARRL to FCC: Continue Making
Official Paper Licenses Available

Recent FCC proposal suggests issuing paper licenses only at the licensee’s request

The ARRL has recommended that the FCC
continue to provide paper license docu-
ments to Amateur Radio licensees who
want them. The League advice came in
comments filed on November 5 in response
to an FCC Public Norice (in WT Docket
14-161), proposing to cease the routine i ssu-
ance of hard-copy license documents to all
Wireless Service licensees, including radio
amateurs. While having a paper license
document from the FCC to post on the wall

Federal

FCC

Ce ) Communications

Commission

Logged In: 000

» Apply for a New License

» Set Paper Authorization
Preferences

» Download Electronic
Authorizations

P Associate Licenses With
Your FRN

Renew Licenses

Update Licenses

Request Duplicates

Cancel Licenses

A portion of the FCC ULS licensee record page:
“Set Paper Authorization Preferences” lets
licensees opt in or out of paper license delivery.
“Download Electronic Authorizations” lets a
licensee download an official FDF version of a
license for printing.
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of the ham shack has been an Amateur
Radio tradition, the Commission for several
years has considered the “official” license to
be the virtual document residing in its Uni-
versal Licensing System (ULS) database.

“The FCC is willing to continue to mail
paper licenses to those who request them,”
ARRL General Counsel Chris Imlay,
W3KD, has explained. “However, they are
making available to licensees — starting
right now — the actual license to print via
the FCC ULS, and it is allowing hams now
to opt out of receiving paper licenses from
the FCC directly.” The ULS License Man-
ager also allows licensees to notify the FCC
that they do want to receive an official paper
license.

Under the FCC-proposed process, once a
license application is granted, the ULS will
generate an official electronic license but
will no longer mail a hard-copy license un-
less notified that the licensee wishes to re-
ceive an official paper license document.
Until new procedures are final, however, the
Commission will continue to print and mail
official paper licenses, unless notified by the
licensee to stop,

“Should the Commission proceed with the
Notice proposals,” the League said in its
comments, “itis ARRL's strong recommen-
dation that the Commission give serious
consideration to continuing a default provi-
sion for sending an initial paper license
document to new licensees in the Amateur
Radio Service, along with detailed, simple
instructions for how to make the elections
set forth in the notice relative to future mod-
ified or renewed licenses.”

The ARRL pointed out that not everyone
has easy access to, or is comfortable using,
the ULS and that Amateur Radio licensees
may occasionally need an official license
document — for example, when applying
for a license upgrade at a VEC exam ses-

sion, or for vehicle call sign license plates.

“If there is not a license printed on distinc-
tive license stock by the Commission, au-
thentication issues arise and the possibility
of electronic alteration of a license docu-
ment is created,” said the League.

The ARRL also suggested that requiring
individuals to go online in order to obtain a
license document may prove to be a road-
block to some applicants. “It is not accept-
able to erect barriers to entry for anyone to
obtain an Amateur Radio license or to
modify a license,” the League commented.
“ARRL is concemned that there should be,
especially for newcomers, an easy, intuitive
path to make the election for license delivery
method that does not involve ULS access at
the outset.”’

ARRL Executive Committee
Revises Mobile Amateur
Radio Operation Policy

Meeting October 4 in Memphis, the ARRL
Executive Committee (EC) adopted an up-
dated Policy Statement on Amateur Radio
mobile operation. While agreeing that con-
cerns over driver distraction are “not unrea-
sonable,” the policy cites Amateur Radio’s
70-year history of two-way mobile opera-
tion as evidence that such radio use does not
contribute to driver inattention. The policy
points out that Amateur Radio operation dif-
fers from cell phone communication, in part
because the device need not be held to the
face to listen, no text messaging is involved,
and mobile ham operators only need to pick
up a microphone to make “brief and infre-
quent” fransmissions.

Prompting the policy update is the 2012 fed-
eral law “Moving Ahead for Progress in the
21st Century,” or MAP-21, which requires
states to enact and enforce statutes that pro-
hibit “texting through a personal wireless



communications device while driving™ in
order to qualify for federal program support
grants. The updated policy “encourages the
use of the language in MAP-21 in state stat-
utes and municipal ordinances dealing with
mobile telephone and mobile text-messag-
ing limitations.”

Many state statutes restrict the use of cell
phones and other communication devices to
a greater or lesser degree, and several ex-
empt Amateur Radio. A lot of these laws
predate MAP-21, however, and because
MAP-21 permits no specific exception for
Amateur Radio operation, some state laws
may need revision to comply with its re-
quirements. The ARRL is urging states or
localities to adopt motor vehicle codes that
narrowly define the class of regulated de-
vices, in order to exclude Amateur Radio
specifically.

“Given the necessity of unrestricted mobile
Amateur Radio communications in order
for the benefits of Amateur Radio to the
public to continue to be realized, ARRL
urges state and municipal legislators consid -
ering restrictions on mobile cellular tele-
phone operation and mobile text messaging
to narrowly define the class of devices in-
cluded in the regulation, so that the class
includes only full-duplex wireless tele-
phones and related hand-held or portable
equipment,” the League policy recom-
mends.

The ARRL policy suggests statutory lan-
guage for state and local motor vehicle
codes that defines a “personal wireless com-
munications device’” as one through which
“commercial mobile services, unlicensed
wireless services, and common carrier wire-
less exchange access services are transmit-
ted.” This wording specifically excludes
“two-way radio communications equip-
ment, such as that used in the Amateur
Radio Service.”

For states or localities considering banning
all but hands-free cell phone use, the ARRL
recommended wording that would prohibit
the use of a personal wireless communica-
tions device “in any manner” while driving,
unless the motorist is using hands-free capa-
bility.

ARRL CEO David Sumner, K1ZZ, ad-
dressed the issue in his “It Seems to Us™
editorial, “Distracted Driving Legislation:
Proceed with Caution,” published in the No-
vember 20113 issue of JST.

In other matters, a proposal aired at the July

FCC News

FCC Reverses ALJV's Decision, Revokes
Convicted Sex Offender’'s Amateur Radio License

The FCC has reversed the decision of an Administrative Law Judge (ALJ) who had ruled
in 2010 that David Titus, KB7ILD, of Seattle, Washington, could keep his Amateur
Radio license in the wake of his conviction for a sex-related crime 17 years earlier. In his
March 9, 2010, Inifial Decision, ALY Richard L. Sippel determined that Titus “has been
a law-abiding member of his community for many years’” and, based on evidence that
Titus and witnesses on his behalf had presented, ordered that Titus's amateur license not
be revoked. Sippel said the FCC Enforcement Bureau had failed to meet the burden of
proof necessary for revocation. He further determined that Titus had shown remorse and
been rehabilitated, and that the Enforcement Bureau had presented no credible evidence
to indicate that Titus should be categorized as a high-risk sex offender. In a November 5
Decision in the proceeding (EB Docket 07-13), the FCC reversed Sippel’s decision.

“We find that the ALJ erred in holding that the Enforcement Bureau failed to meet its
burden of demonstrating that Titus is currently unqualified to remain a Commission li-
censee,” the Decision said, “inasmuch as the ALJ failed to consider relevant convictions
for sex offenses and failed to give appropriate deference to the judgment of local law
enforcement authorities that Titus is a convicted sex offender who poses a high risk to
the safety of the community.”

The FCC also said Sippel should have given more weight to incidents in 2002 and 2004
that, while not resulting in conviction, “prompted the Seattle Police Department to raise
Titus’s assessed risk level from moderate to high.”

In January 2007, the FCC issued a show-cause Order and designated for hearing the
issue of whether Titus was qualified to remain a licensee in light of a 1993 felony convic-
tion for “communicating with a minor for immoral purposes.” The Communications Act
provides that the FCC may revoke any license, if conditions come to its attention that
would have warranted a denial of the licensee’s original application. The Commission
has said in the past that felony convictions, “especially those involving sexual offenses
involving children,” raise questions regarding a licensee’s character qualifications.

*“In focusing on the impact of Titus’s misconduct on his qualifications to hold an A mateur
Radio license,” the FCC concluded, “we would be remiss in our responsibilities as a
licensing authority if we continue to authorize Titus to hold an Amateur Radio license
that could be used to put him in contact with children.”

ARRL Board of Directors meet-
ings — endorsing additional
HF digital privileges for Tech-
nicians and referred to the EC
for study — came in for con-
siderable discussion during the
Memphis meeting. The origi-
nal motion by ARRL Southeast-
ern Division Director Doug
Rehman, K4AC, sought a Pefi-
tion for Rule Making to the BCC
seeking digital privileges for
Technicians on narrow seg-
ments of 80. 40, and 15 meters.

After discussing the proposal’s
pros and cons, the EC put the

ARBL General
Counsel Chris

Imlay, W3KD. [Rick

Lindquist, WW1ME,

photo]

ball back into the Board’s court
in a modified form: The EC rec-
ommended that the Board con-
sider soliciting input from the
membership on adding data
privileges for Novices and
Technicians within their exist-
ing 15 meter subband.

“This is not a proposal that the
Board adopt data privileges for
Techs and Novices on 15 meters
as an objective, and it is most
definitely mot an ARRL pro-
posal to the FCC,” stressed
ARRL CEO David Sumner,
K1ZZ, a non-voting member of
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the EC. “That would come later, if at all,
after the Board has had an opportunity to
weigh membership input.”

In other business, ARRL General Counsel
Chris Imlay, W3KD, told the EC to expect
an FCC Nonice of Froposed Rule Making
“in the next few months™ that will propose
eliminating the existing symbol rate limit on
HF data communication. The NPRM, in re-
sponse to an ARRL Petition for Rule Mak-
ing filed last November, is expected to leave
open for comment the specific bandwidth
limitation that should replace it, and it may
address additional topics.

Imlay noted there had been no action on the
League’s 2012 Petition for Rule Making to
create an MF Amateur Service allocation at
472479 kHz, nor on ET Docket 12-338,
regarding implementation of the Final Acts
of World Radiocommunication Conference
2007. There also was nothing new to report
regarding other allocation issues, including
an Amateur Service allocation at 135.7 —
137.8 kHz and upgrading 1900 — 2000 kHz

to primary.

ARRL Seeks Input on Initial
VHF-UHF-Microwave Contest
Rule Changes

The recently formed “Ad Hoc Subcommit-
tee on YHF and Above Revitalization” —
created by the ARRL Board of Directors’
Programs and Services Committee (PSC)
— seeks member input on updating various
aspects of the League’s VHF-UHF-Micro-
wave and EME contest program. In the sub-
committee’s solicitation for input, Chairman
Kermit Carlson, WOXA, said members can
help the work of the committee “by provid-
ing additional insights and ideas for our
consideration.”

“Contest participation benefits both indi-
vidual amateurs and the Amateur Radio
Service as a whole.” said Carlson, who is
ARRL Central Division Vice Director. “In-
dividual operators gain overall operating
experience, increase their knowledge of
band characteristics, test the results of
changes in equipment, antennas and loca-
tions, and have incentive to add bands and
modes to their station complement, all in the
context of enjoyable, yet challenging, ac-
tivities.”

He said operating in contests also helps the
Amateur Radio Service increase its pool of
skilled operators and can demonstrate more
intense use of our allocations, “some of
which may be under threat from ever-ex-
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Young Ham Recognized for Navigation Aid for Visually Impaired

A young California radio amateur was one of
nine Popular Mechanics “Future Break-
through Award” winners. Shiloh Curtis,
KK6ISM, developed a “hat-based, hands-
free, haptic navigational aid for visually
impaired individuals.” As the publication
explained, after a friend from her school’s
tobotics club described going blind as losing
“two eyes and one hand,” Curtis determined
to come up with a way to free up the hand that
would be wielding the classic white cane.

Robotics was the key.

“A robot is blind until you put sensors on it,”
she told Popular Mechanics. “Why don’t we

Shiloh Curtis, KK&ISM, wearing her
hat-mounted navigation aid. [Gordon
Kelly Photography photo]

put sensors on the blind, so they can navigate
like robots?"” She combined a wide-brimmed hat, vibrating motors, and a robot vacuum
cleaner’s laser distance sensor to come up with the wearable device that warns the

wearer of obstacles through vibrations.

A junior at Laughing Thunder Academy in Sunnyvale, California, Shiloh Curtis has
been recognized as the winner of California State Fair “Project of the Year” and was an
Americas Regional finalist in the Google Science Fair. She is the daughter of Dave
Curtis, N6NZ. — Thanks to Ward Silver, NOAX, and Bob Wilson, NoTV

panding commercial and consumer ser-
vices.”

Subcommittee members have recom-
mended one set of changes that would apply
across all ARRL VHF-UHF-Microwave
and EME contests. These include:

= Removing the current prohibition on the
use of amateur and non-amateur forms of
assistance for all operator categories, with
such use having no impact on entry cate-
gory.

= Removing the current prohibition on self-
spotting for all operator categories.

8 Allowing single operators to transmit on
more than one band at a time.

*Unlike most HF contests, operating skill
and knowledge of propagation may not be
enough to find stations to work. You can’t
just point your antenna to Europe or Asia at
the right time and find a ready supply of
potential contacts,” Carlson explained,
“The less-predictable nature of YHF+
propagation and the necessarily higher-
gain, narrow-beamwidth antennas used
make finding someone to work largely a
matter of chance. Indeed, most microwave
contacts would never occur at all without
the use of real-time coordination.”

Carlson said the League’s current prohibi-

tive stance toward assistance and self-spot-
ting “is the most often-heard complaint
about our VHF contest program.” He said
subcommittee members believe that re-
moving those prohibitions “will foster
greater participation and result in more con-
tacts and a more positive experience
for participants without impacting the exist-
ing challenge of actually completing con-
tacts.”

Similarly, he continued, the present restric-
tion of Single-Operator stations to one trans-
mitted signal at a time precludes such
activities as calling CQ on one band while
soliciting or completing contacts using digi-
tal modes on another. *Such restriction con -
strains the number of potential contacts
among participants while yielding no appar-
ent benefit,” he said.

The full announcement, www.arrl.org/
news/arrl-seeks-input-on-initial-vhf-uhf-
microwave-contest-rule-changes, details
and explains the rationale behind the spe-
cific recommended rule changes.

“You can help us by considering the poten-
tial impact of each proposal and sharing any
specific observations about it,” Carlson said.
“We're not tallying votes; rather, we want to
be sure we have considered all foreseeable
results of the proposed changes.”” Carlson



said that collective input from user groups would be more helpful and expedient
than receiving multiple versions of the same position from individual group mem-
bers.

The deadline has been extended to January 15, 2015. Submit all comments to vhf-
input@arrl.org. Only comments received through that channel will be assured of
reaching all the members of the Subcommittee.

Kansas Radio Amateur is ARRL McGan
Silver Antenna Award Winner

Brian Short, KCOBS, of Olathe, Kansas, is the recipient of
the 2014 Philip J. McGan Silver Antenna Award. The
award recognizes outstanding public relations efforts in
promoting A mateur Radio to the non-ham community.
Short, an ARRL Life Member, appeared on Kansas City
Public Media’s “Up To Date” interview program on
KCUR-FM in November 2013. The show, “Exploring
Ham Radio in a Digital World.” highlighted Amateur Ra-
dio’s value to the community and how individuals can get
involved. An Amateur Radio instructor, he was the recipient of the 2009 Herb
Brier Instructor of the Year Award,

Brian Short, KGOBS.

“Brian has done an outstanding job of using both traditional and social media to
bring the message of Amateur Radio to the public,” said ARRL Midwest Division
Director Cliff Ahrens, KOCA. “He is very deserving of this recognition.”

The product of an Amateur Radio family, Short has been licensed since 1987,
when he was 18. He is an ARRL Midwest Division Assistant Director, serves as
Johnson County Amateur Radio Emergency Service (ARES) Emergency Coordi-
nator, and is a SKYWARN weather spotter. He has been a Public Information
Officer in the Kansas City area.

The ARRL Public Relations Committee recommended Short for the award, and
the ARRL Board of Directors affirmed the committee’s choice. As the 2014
McGan Award winner, Short will receive a plaque. The award’s namesake, jour-
nalist Philip J. McGan, WA2MBQ (SK), served as the first chairman of ARRL's
Public Relations Committee.

Former ARRL Staff Member Mary Lau, NIVH, SK

Former ARRL Headquarters staff member Mary E. Lau, N1WH (ex-N7IAL),
of Newington, Connecticut, died October 15. She was 61 and had been suf-
fering from ALS. Lau worked in several HQ departments from 1985 until
2005, including Field and Educational Services (F&ES), where she was proj-
ects supervisor, and as secretary of the ARRL Foundation. Lau headed the
Field and Educational Services support team that produced the “Leap into
A mateur Radio” brochure aimed at elementary schoolers. She also contrib-
uted technical assistance in the preparation of the Actfive Club Primer, and
edited the “At the Foundation” column for ST while she was the Foundation
secretary.

“Mary loved radio, was a hard worker, creative at finding solutions, would
bull-dog things she believed in, was quite enthusiastic about learning new
things, empathetic to anyone who came to her, super organized, happy to be
at ARRL Headquarters, and was overall a “glass is half full’ type of person,”
said former ARRL Field and Educational Services Manager Rosalie White,
K1STO. Survivors include her husband Zack Lau, W1VT, of the ARRL Lab,
whom she met at ARRL Headquarters.

Section Manager
Nomination Notice

To all ARRL members in Maryland/DC,
Nevada, New Hampshire, Northern New Jersey,
Rhode Island, San Joaquin Valley, Utah, and
West Texas. You are hereby solicited for nomi-
nating petitions pursuant to an election for
Section Manager (SM). Incumbents are listed on
page 16 of this 1ssue.

To be valid, a petition must contain the si gnatures
of five or more full ARRL members residing in
the sections concerned. It is advisable to have a
few more than five signatures on each petition. A
sample nomination form is available on the
ARRL website at www.arrl.org/section-terms-
nomination-information. Nominating petitions
may be made by facsimile or electronic transmis-
sion of images, provided that upon request by the
Membership and Volunteer Programs Manager,
the original documents are received by the
Manager within 7 days of the request.

We suggest the following format:
(Place and Date)

Membership and Volunteer Programs Manager,
ARRL

225 Main St

Newington, CT 06111

We, the undersi gned full members of the

ARRL Section of the Division, hereby
nominate as candidate for Section
Manager of this Section for the next 2-year term
of office.

(Signature Call Sign_ City_ ZIP )

Any candidate for the office of Section Manager
must be a resident of the Section, an Amateur
Radio licensee of Technician class or hi gher and
a full member of the League for a continuous
term of at least 2 years immediately preceding
receipt of a nominating petition. Petitions must
be received at Headquarters by 4 PM Eastern
Time on March 6, 2015. If more than one mem-
ber is nominated in a single section. ballots will
be mailed from Headquarters on or before April
1, 2015, to full members of record as March 6,
2015, which is the closing date for nominations.
Returns will be counted May 19, 2015. Section
Managers elected as a result of the above proce-
dure will take office July 1,2015.

If enly one valid petition is received from a sec-
tion, that nominee shall be declared elected with-
out opposition for a 2-year term beginning July 1,
2015. If no petitions are received from a section
by the specified closing date, such section will be
resolicited in the May 2015 issue of OST. A
Section Manager elected through the resolicita-
tion will serve a term of 18 months, Vacancies in
any Section Manager’s office between elections
are filled by the Membership and Volunteer
Programs Manager. — David Pation, NNIN,
Membership and Volunteer Programs Manager

January 2015
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Public Service

Rick Palm, K1CE, kice@arr.org

Planning and Operating

Special Event Communications

Prep tips, technigues, and protocols for operators.

Providing radio communications at special
events such as running races, bike-a-thons,
walks for special causes, and competitions
requires Amateur Radio operators to be
efficient and effective at all stages, from
planning and preparedness right up through
providing communications services. In ad-
dition to upholding the standard of safety
and security for all, radio amateurs are also
cogs in the behind-the-scenes machine,
with a responsibility for ensuring that offi-
cials and workers are able to communicate
with one another as needed. Our reputa-
tions are also at stake, as an effective
communications plan carried out flaw-
lessly results in us being asked to return the
following year, and also asked to serve in
sometimes even more demanding situa-
tions, such as disaster responses. It's said
that “practice makes perfect,”’ and that ap-
plies to public service as well. Here's an
example of how one ARES® group’s par-
ticipation in a state-wide exercise prepared
them for providing effective service at an
event the very next week.

Case Study in Excellence

I was recently impressed by the fine effort
of the ARES operators of the Clallam
County Amateur Radio Emergency Service
(CCARES), on the Olympic Peninsula of
Washington state, who participated in the
Washington State Emergency Department’s
statewide “Fifth Saturday Exercise.” Held
on August 30, the exercise served as an op-
portunity for the group to assess the area,
which features unique terrain over logging
roads and other challenging conditions, as a
dry run for an inaugural trail marathon that
would be conducted the following week in
the same area — an event for which this
same ARES group would be providing
communications. Marathon officials had
provided the group with an outline of the
event, concerns about lack of cell phone
coverage, and the need for reliable safety
and security communications.
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Practice and planning will help your ARES team
efficiently and successfully provide communica-
tions at public service events. Here, Joe Hamm,
KC1BAQ, serves as net control at a marathon in
Wallingford, Connecticut.

The exercise (a wildfire scenario) began
with operators contacting the Resources net
for check-in. They proceeded to a staging
area where they received their instructions
and safety briefing for deployment,
Assignments and maps were issued to the
two-person teams and, at that point,
Operations took control of the exercise
from Resources. The teams were then dis-
patched to their assigned locations.

Upon reporting arrival at their locations,
teams awaited net roll calls on repeater and
simplex channels. When Operations found
that they could not maintain contact with all
of the deployed elements from the Incident
Command Post, control was passed to the
only station that could. The teams assessed
road conditions, and reported locations and
signal strengths to the net. All of the teams

then returned to the staging area for the hot-
wash and were released to the Resources
net control for final check-out.

The group’s after-action reports — which
went to government officials as well as
planners of the inaugural Great Olympic
Adventure Trail Marathon — included in-
formation concerning road conditions, haz-
ards, and radio communications coverage at
critical field way points. Necessary changes
were made to the communications plan for
the marathon, as a result of CCARES’s
findings in the wildfire exercise.

During the marathon, after contacting
Resources, CCARES personnel deployed
directly to the locations they had manned
during the exercise. The Operations net re-
ceived check-ins as members arrived on
location. CCARES members manned the
Start locations, the Finish Line, and all
critical points along the trail where cell
phone communications were impossible
because of terrain. Aside from minor
glitches, radio communications ran
smoothly the entire day. CCARES mem-
bers were readily identifiable, thanks to
their communications vests and radios.

“Our demonstrated professionalism was
not lost on event organizers, and ARES was
able to practice and become familiar with
our unique geography for incidents and
events in the future,” said a coordinator,
Bruce Reiter, KD7TWBM.

Analysis of a

Winning Team Effort

There are many things that CCARES did
right, starting with an assessment of the ter-
rain and its related challenges to be met, in
a government emergency response exercise
no less, and especially communications
coverage and gaps. They coordinated and
planned with exercise and event officials, as
well as their own leadership. An initial net
took check-ins and roll call, a staging area



provided the forum for instructions and
safety briefing, and two-person teams
(wisely providing a back-up operator) were
deployed to assigned positions, checked in
to another net upon arrival. Operators were
already aware of the terrain and hazards, as
well as gaps in communications coverage,
thanks to their participation in the previous
week’s exercise. The result was a profes-
sionally run, efficient, and successful com-
munications service.

Meodes and Other Matiers

As far as radio modes go, some of the most
interesting and innovative ones for special
event communications ['ve seen these past
few years include the use of the mesh net-
working model deployed in a remote area of
the southwest for event participants, orga-
nizers, and a grandstand of spectators re-
moved geographically from the finish line.
The system uses modified wireless routers
with custom firmware on the amateur
13 centimeter band (hence small antennas
can be used), and runs all day on a car bat-
tery. The broadband capability allows for
high-speed data and amateur television. The
system, while used for safety communica-
tions for event organizers and participants,
was also used to send television imaging of
the runners crossing the finish line to TV
screens at the grandstand so that family and
friends could see them finish!' You can get
more information about this technology at
www.broadband-hamnet.org.

D-STAR (Digital Smart Technologies for
Amateur Radio) is also a relatively new
player on the special event communications
front, and certainly a viable one with its
digital voice (DV) capability, slow data
messaging, position reporting (with GPS
coordinates), and other information report-
ing added as a sub-layer to the top-layer
voice transmission. The main criticism of
the system I've heard is its dependence on
the Internet for routing messages among
D-STAR repeaters, but it is totally indepen-
dent of the Internet when a repeater serves
just the local area, or when its simplex mode
is executed: point-to-point communications
are easily accomplished without the
Internet, especially in the relatively small
footprint of a local or even regional area
special event theater of operation.

L. Jelinski, AG4IU, “A Broadband Ham Network
Crosses the Finish Line” QST,
Jul 2013, pp 68 — 69.

But more traditional and conservative
modes and methods are perfectly applicable
and tested by time. The Automatic Packet
Reporting System (www.aprs.org) is a
good example: it’s been in use for a long
time, allowing special event coordinators to
view a map and spot locations of operators,
vehicles such as SAG wagons and ambu-
lances, in real time. Log files of GPS coor-
dinates can be imported into mapping
software to show movement along routes
during hotwashes and after-action reports
that result in enhanced efficiencies for the
next event.

And, of course, there are the workhorse
bands, modes, and radios that remain the
bedrock for special event communications:
analog FM simplex and repeaters, the
2 meter and 70 centimeter bands, and the
ubiquitous mobile and hand-held radios
that are used on them. Repeater hardware
and software systems can be hardened for
demanding conditions, but they should
never be relied on as the sole networking
source. Backup repeaters must be incorpo-
rated in the communications plan, as well as
a robust simplex network for getting mes-
sages around the horn without repeaters.
The simplex network and indeed, the re-
peater network, must be tested and exer-
cised for 100% coverage of the operating
theater. Consider HF, also — the use of
NVIS antenna configurations, for example,
can add local and regional coverage.

The goal is no gaps! Murphy’s Law dictates
that an incident requiring immediate atten-
tion on a special event course will occur at
the location of a communications failure
point, guaranteed!

Work-arounds must be considered case-by-
case, based on the unique operating envi-
ronment of each field waypoint where
operators are to be deployed. Ideally, they
are discovered and planned for in advance,
but can be done on the fly if necessary. A
good example was the work-around engi-
neered by the Clallam County ARES
group, when they shifted net control effi-
ciently to another operator who could hear
all stations on the net. Another example is
the use of the cross-band repeater function
of many radios nowadays, including on my
Icom ID-5100, where I can push a button,
set the frequencies, and then transmit into it
on one frequency in the 2 meter band, and
have the signal simultaneously retransmit-
ted on a frequency in the 70 centimeter

band. An application example in the field
would be if an operator was in the woods or
ravine away from his vehicle and mobile
transceiver, searching for a lost runner, he/
she could use a hand-held to send his signal
to his vehicle’s transceiver at a higher eleva-
tion and having it retransmitted on another
frequency monitored by the rest of the net.

More Tips, Technigues,

and Protocols

Use plain language. It's readily understood
by all entities supporting a special event,
and thus promotes interoperability. If, how -
ever, a special event turned into a terrorist
incident, such as what occurred at the
Boston Marathon in 2013, tactical language
is occasionally warranted.

Don’t show up on time on event day —
show up much earlier! Allow plenty of time
to negotiate traffic, barriers, detours, and
bad weather. Get to your first obligation
early. Showing up late is bad form at best
and, at worst, ratchets up the stress levels of
your team leaders and fellow operators un-
necessarily, and undermines the possibility
of a good, efficient start to a long day of
operating in the field. Your leader and team-
mates are counting on you.

Observe net protocols. Transmit only when
directed to do so by net control. Keep trans-
missions brief for efficiency, and conserva-
tion of battery capacity. Listen carefully to
net control; respond quickly to roll calls.
Have at least two operators at each field lo-
cation, as the Clallam group did. Switch
operators for frequent relief breaks and to
avoid physical and mental fatigue, which
can reduce operation efficiency and effec-
tiveness. You don’t want to miss an impor-
tant piece of information from net control,
or worse, provide an erroneous report.

For event Amateur Radio communications
planners and leaders, don’t promise event
organizers services you can’t supply: The
key is to under-promise and over-deliver.
Have extra operators on standby as fill-ins
when the inevitable occurs — there will be
no-shows. Establish contact with other enti -
ties” leadership immediately upon arrival at
the staging area for a smooth start to man-
agement of the event.

And lastly, have fun! There is no thrill in
Amateur Radio like being in the field as part
of a fast, efficient, and effective net of expe-
rienced operators passing messages, being
led by an inspiring net control!
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Contest Corral — January 2015

Check for updates and a downloadable PDF version online at www.arrl.org/contests.
Refer to the contest websites for full rules, scoring information, operating periods or time limits, and log submission information.

Dec

31

16
17
17

17

17
17
17

18

19
21

23
24
24
24
24
24

25
H

Start - Finish
Date-Time  Date-Time
See
13002 1 website
0000Z 1 23592
0000Z 1  0100Z
ogo0z 1 11002
09002 1 1200Z
0230Z 2 0300Z
0000Z 3  2400Z
12002 4 12002
15002 3 18002
18002 4 23597
See
20002 4 website
1800Z 4  2359Z
1630Z 5 1730Z
0200Z 6  D400Z
12002 11 11582
12002 11 23507
1B00OZ 11 0558Z
0900Z 11 10882
See
23002 18 website
0130Z 16 0330Z
0000Z 18 23507
0000Z 17 04002
0600Z 17 14002
12002 18 12002
1800Z 18 0550Z
See
2000z {8 website
1400Z 19 0800Z
0200 19 04002
Q2002 21 (2562
01302 22 03302
22002 25 22002
06002 25 18002
12002 25 1200Z
17002 25 1700Z
19002 26 2359Z
1900Z 24 2300Z
2000Z 25 23587
ooooZ 31 23597
1300z TP 1300z

31

Bands

HF /VHF+ Contest Title
1.8-28/ - CWOps Weekly Mini-GWT Tests
3.5-28 /50+ ARRL Straight Key Night
35/- New Years Snowball Contest
35-7/- SARTG New Year RTTY Contest
3.5-14/ - AGCW Happy Mew Year Contest
1.8-14/ - NS Weekly Sprint
3.5-28/- 070 PSKFest
3.5-28/ - WW Peace Messanger Cities
3.5-28/ - QRP ARCI New Year's Sprint
35-28/- ARRL RTTY Roundup
1.8/- EUCW 160 Meter Contest
3.5-28/- Kids Day
35, 7/- OKAWC Memorial Contest
3.5-28/ - ARS Spartan Sprint
3.5-28/- UBA PSKE3 Prefix Contest
1.8-28/50  Straight Kay Weekend Sprintathon
18-28/- North American QS0 Party
28/- DARGC 10 Meter Gontest
1.8-7/- Linc Cundall Memorial CW Contest
18/- MNAQCC Special 160M Sprint
1.8-28/ - YLISSB Q50 Party
35.7/- LZ Open Contest
International United Teenager
3.5-28/ - Contact g
1.8-28/ - HA DX Gontest
1.8-28/- North American QSO Party
1.8-7/- Feld-Hell Low-Down Sprint
1'8';]221{ 50, Classic Exchange
1.8-28/ - Run For the Bacon
357/ - Logust QSO Party
3.5-14/- NAQCC Monthiy QRP Sprint
1.8/- CQ WW 160 Meter Contest
3.528/- REF French Contest
3.5-28/ - BARTG RTTY Sprint
1.828/50+ Winter Field Day
- 50+ ARRL January VHF Contest
18/- WAB Top Band Phone Contest
3.5-28/ - QAP Winter Fireside SSB Sprint
1.8-28/50 Feld-Hell WAAAEO Sprint
3.5-28/ - UBA Contest

GwW

cw
PhCW

Dig
Ccw
cw
Dig
Ph CW
CW
Dig
cw

Ph
Ph CW
cw
Dig
cw
cw
Ph CW

Cw

cw
Ph
cw

PhCW

Ph CW
Ph
Dig
cw

cw
cw

cw

cw
cw
Dig

Ph GW Dig

PhCW
Ph

Ph
Dig
Ph

Exchange
Name and member number
or SIPIC
General QS0 information
RST, sarial, AGE number

RST, serial, “Happy Mew Year™
in your language

RST, senal, AGCW number
Serial, name, and S/P/C
Call sign, RST, 5/P/C

RS(T) and PMC ref number or
CQzone

RST, S/P/C, QRP ARCI number or
power

RST, state/province/serial

RST, serial, club name, member
nr or ‘WR"

Name, age, location, favorite color
RS(T}) and serial
RST, S/P/C, and power
RSQ and serial
RST, QTH, name, SKCC member nr
Name and S/F/C
RS(T), serial, DOK code
See website
RST, 5/P/C, and MAQCC mbr nr
or power
Call sign, RS(T}, ISSB number

6-digit serial and senal from
previous QSO

RS(T) and age or "BT”

RS(T) and serial or HADXC member
nir or HA county

Name and S/P/IC
RBST, S/P/C, Feld-Hell member nr

RST, QTH, model of revr and xmitr

RST, S/P/C, Flying Pig nr or power
Mame, state or provinge or DX

RST, S/P/C, and NAQCGC mbr nror
power

RST and S/P/C
RST and serial or department ID
Serial
Category, ARRL section, local temp
4-char grid square
See website

RS, S/P/C, QRP ARCI number
or power

RST S/P/C, Feld-Hell member nr

RS, serial, and ON province

Sponsor's Website

www.cwops.orgicwt.html

www.arrl.orglstraight-key-night
eviagb.com findex.hitm

www.sartg.com

www.agcw.de
www.nccesprint.com
www.podxs070.com

www.s59dcd.si

www.grparci.orgicontests
www.arrl.orgleontests
www.uft.net

www.arrl.org/kids-day

www.memorial-ocklwe.cz

www.arsqrp.blogspot.com
www.uba.belenhflcontest-rules

www.skeegroup.com
ncjweb.com
www.darc.de/referate/dx/contest

www.antiquewireless org

nacce.info
www.ylsystem.org

www.lzopencom
www.uarl.com.ua

www.ha-dx.com
nejweb.com

www.feldhellclub.org

www.classicexchange.org

www.fpgrp.org
www.kBvva.com/igp
nagee.info
www .cql60.com
eohcours.ref-union.orgleontest
www.bartg.org.uk
www.spar-hams.org
www.aml.orgicontests
www.worked-all-britain.co.ukfcontest
www.grparci.orgicontests
www.feldhellelub.org

www.uba.befen/hficontest-rules

All dates refer to UTC and may be different from calendar dates in North America. Times given as AM or PM are local times and dates.

No contest activity occurs on the 80, 30, 17, and 12 meter bands. Serial = Sequential number of the contact. S/P/C = State, Province, DXCC Entity.
XE = Mexican state. Publication deadline for Contest Corral listings is the first day of the second month prior to publication date

(December 1 for February QST) — send information to contests@arrl.org. Listings in blue indicate contests sponsored by ARRL or NCJ.

The latest time to make a valid contest QSO is the minute listed in the “Finish Time” column.
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2014 ARRL UHF Contest Results

A family reunion on the ultra-highs.

John (JK) Kalenowsky, K9JK, k9jk@arrl.net

The first weekend of August 2014 brought
the 37th running of the ARRL's UHF
Contest. The presence of family teams was
felt in 2014, as it was last year. The husband
and wife team of Carole, WOTTF, and her
husband Jan, WA6'WTF, returned to rove
through Southern California. The Tai sisters
Carrie, W6TAL and Marie, W1TAI returned
as well and made great efforts from the
Orange Section. Another family effort was
completed by the Tupis family: Ev, W2EV,
involved his twin sons Ethan and Spencer to
operate as N2VRI and W2AAA from
‘Western New York.

The Wayback Machine — N6MB sent this 1978
photo of his VW camper-rover atop Mt Pinos for
a VHF contest in the 1970s. Mt Pinos, elevation
8831 feet, was ruled off-limits to Amateur Radic
vehicles in 1988. Now Frazier Mountain, a few
miles away and 800 feet lower in elevation, is
regarded as the best available VHF+ site.

The most popular entry category remained
SOLP with 84 logs submitted, just over one-
half of the total logs and 12 more than last
year. The Single Operator, High Power
(SOHP) log count grew to 47 from 2013’s
40. The Multioperator entry count slipped to
nine, four fewer than in 2013. The 26 Rover
entrants for 2014 numbered five fewer than
last year, with the subcategory split between
15 Classic, 10 Limited, and one Unlimited.
This year’s 26 rovers travelled farther on av-
erage than in recent years, activating a total
of 168 grids, approximately 6.5 grids per
rover, as compared to the recent trend of rov-
ers averaging about five grid activations
each.

The Action

Activity was reported from all 15 ARRL
Divisions and from Canada. There were a
number of voids as logs were received from
48 of 71 ARRL sections and five
RAC sections. Western Washington led the
way with 11 log submissions, but the
Eastern Pennsylvania, [llinois, and Minne-
sota sections were close behind with 10 logs
from each. On the lighter side of the sec-
tion log counts, there were 15 from which
only a single log was received, but that was
enough to be included among the 53 active
sections.

From the sent-grid side, 111 total grids were
activated by stations submitting logs.
Twenty-eight grids were only activated by
rovers and 50 only by fixed stations. The re-
maining 33 grids were activated by both rov-
ers and fixed stations. California’s DM13
was the most reported sent grid, generating
394 QSO0Os; 238 from fixed stations and 156
from rovers. The next most-active grid was
Washington’s CN87 with 322 total QSOs;
301 from fixed stations (the top QSO count
for fixed stations in any grid) and 21 from
rovers. FN31 (largely Connecticut but also
including some of New York and a little nip
of New Jersey in about half of the FN31aa

sub-grid) followed with 273, all of those
from fixed stations. The top grid locator acti-
vated by rovers was DMO04 (California) with
171 QSOs reported.

On the received-grid side, contacts were re-
ported with 157 different grid locators. The
top two reported grid locators matched the
Sent Grid results; stations logged 401 QSOs
with California’s DM13, and 336 with
Washington’s CN87. FN20 (New Jersey,
Pennsylvania, and a small bit of New York)
edged into 3" place among reported grid lo-
cators with 263.

The statistics aren’t clear about grids in
which only rovers were contacted versus
those in which only fixed stations were con-
tacted. Rovers were the only source for 20
grids, while fixed stations were the only

Single Operator, Rover
Low Power NENB/R 325,080
K2DRH 89712 WETE/R 284,700
WHTAI 34,440 WETTF/R 207,000
WETAI 34,440 WABWTF/R 206,700
AFAT 22,680 WASPTV/IR 44,550
WEB2JAY 20,727 WaSNR/R 40,860
W3IPAW 20,820 WOZQ/R 26,793
N4QWZ 11,985 K1DsS/R 24,420
WIGA 7,560 WIHMS/R 17,5656
KEOCO 6,699 VE3O0ILR 12,036
NIDG 4,371

Limited Rover
Single Operator, ACORAR 52,731
High Power WW7D/R 22464
K1TEQ 66,8622 KFZMR/R 8,346
wouc 48,546 KaJKR 6,630
WOGHZ 34,782 N2QIP/R 4,899
KETOK 18,666 WAPH/R 1,248
WAZRZ 17,289 N2DCH/R 857
WB2RWX 17,040 VE3ICRU/R 8BB4
WzZiv 12,720 NOEDV /R 570
N7EPD 12,528 NEZE/R 483
KE7SW 8448
K7 ND 8,190 Unlimited Rover

WASRGQ/R 30,996
Multioperator
K2LIM 59,013
K3TUF 32,662
NBZM 11,766
KO9A 8,544
AGAV 3,312
KBOHH 1,980
N3MK B60
KE7UQL 231
N2BJ 90
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Regional Leaders

Nertheast Region

(New England, Hudson, and

Atlantic Divislons;

Maritime and Quebec

Southeast Region
(Delta, Roanoke, and

Southeastern Divisions)

Sections) sl
AFAT 22680 LP WAAMP
WB2JAY 20727 LP KAFJW
WaPrAW 20,620 LP N4TWX
WAZVMNY 3750 LP W4ZRZ
ACHJ 2700 LP KOVXM
KATEO 66822 HP WB4OMG
WEB2BVX 17,040 HP AA4DD
WZ 1y 12720 HP KMAID
WI1ZC 73B0 HP AGAV
WA3SRU 6804 HP N3MIK
K2LIM 59,013 M W4PHR
K3TUF 32562 M

WA3PTV/R 44550 R

K1DSH 24420 R

W3IHMS/R 17,556 R

WB20OMNAR 3780 R

KF2MR/R 8,346 RL

N2QIP/R 4899 RL

N2DCH/R 957 AL

WA3IRGQ/R 30996 RU

11,085
3,825
819
792
756
17,289
3,000
1,968
210
105
3,312
660
1,248

Low Power
Atiantic
Central
Dakota

Delta

Great Lakes
Hudson
Midwest

New England
Northwestern
Pacific
Roanoke
Rocky Mountain
Southeastern
Southwestern
Southw estern
West Gulf
Canada

High Power
Atiantic
Central
Dakota

Delta

Great Lakes
Hudson
Midwest
New Englamd
Northwestern
Pacific
Roanoke
Rocky Mountain
Southeastern
West Guif
Canada

Multioperator
Atiantic
Central

Delta

Great Lakes
Pacific
Roanoke
West Guif

Rover
Atlantic
GCentral
Dakota

Great Lakes
Midwest
Pagific
Southw estern
Canada

Limited Rover
Atlantic

Central
Midwest
Northwestern
Roanoke
Southwestern
Canada

Unlimited Rover
Atlantic

90

Wi3PAW 20,520
K2DRH 88712
KOSIX 2,574
N4QWZ 11,985
WaRU 858
WB2JAY 20727
wDoBaQm 315
AFIT 22,680
KEOCO 6,689
AFGRA 3420
K4FJW 7892
KKOQ 2,340
KX4R 3,825
WA1TAI 34,440
WETAI 34440
AASAM 758
VE3DS 1,152
WB2RVX 17,040
Wwouc 48 546
WOGHZ 34782
AA4DD 210
KETQK 18,666
W2BVH 1734
KFOM 432
K1TEQ 66,822
N7EPD 12,528
KC6ZWT 4,026
KM4ID 105
WATKYM 1,811
W4ZRZ 17,289
K55W 855
VA3ST 3,180
K2LIM 59,013
KO9A & 544
AG4AYV 3312
NBZM 11,766
KE7UQL 231
MN3MK 660
KBOHH 1,980
WASBPTV/R 44 550
W3SNR/R 40,860
WOzZo/R 26,783
NESI/R 1,911
KOCQ/R 72
NEBNB/HR 325,080
KISWL/R 105
VE3CILAR 12,036
KF2MR/R 8,346
KIJKIR 8630
ACORA/R 52731
WW7D/R 22484
W4PH/R 1,248
NBZE/R 483
VE3CRU/R 864

WASRGQ/R 30,998

January 2015

Central Region

(Central and Great Lakes
Divisions; Ontario East,
Oniario North, Ontario South,

o and Greater Toronto Area
LP Sections) KOSIX
LP KZDRH B9.712 LP KKOQ
P W3GA 7560 LP NOUK
HP NIDG 4371 LP WDOBGM
HP AAGD 1800 LP KAORYT
HP VE3DS 1,182 LP WOGHZ
HP Woue 48,546 HP KOAWU
HP KETAQK 18,666 HP WAT KYM
M WWVIE 7,560 HP WEOAL
] WAS3ST 3,180 HP KsW
BL K8GDT 2,574 HP KBOHH
NBZM 11766 M WOZQ/R
KO9A B.544 M WEBOLJC/R
N2BJ a0 M KOCQR
WoSNR/A 40,860 R ACORA/R
VEOILR 12036 R
MNE&I/R 1,911 R
KaJK/R 6,630 AL
VE3CRUR 864 AL
MNOEDV /R 5F0 RL

source for 79 locators, leaving 58 grids
where both rovers and fixed stations were
contacted. At the other end of the reported
grid locator totals, there were 10 with which
only a single QSO was reported (seven by
fixed stations and three by rovers).

Top of the Hill

Wayne, N6NB, once again led a group of
rovers through Southern and Central
California and claimed this year’s top score
in the category, 325K (also the top score
overall). A very notable Limited Rover effort
was put forth by Wyatt, ACORA. Wyatt trav-
elled through 12 grids from lowa into Illinois
with his four-band setup and achieved a final
score of 52.7K.

After a 3-year absence, Jeff, KITEO, re-
turned to the August UHF Contest and
claimed the top spot in SOHP from his
seven-band station in Connecticut. Jeff’s
companion leader in SOLP was Bob,
K2DRH, repeating his win from western
[llinois. Right behind Bob were the Tai sis-
ters (in name, suffix, and place), Carrie,
W6TAL and Marie, W1TAL who made great
efforts from the Orange Section that resulted
in a “tai’” for 20 place.

In the Affiliated Club Competition, the
Southern California Contest Club main-
tained its top spot in the Medium Club cate-
gory, as did the Bristol (TN) ARC in the
Local section. Welcome to two new clubs
which submitted scores in 2014; Contest
Club Ontario and the Rochester (NY)
Amateur Radio Association.

See you next year!
If you like to get “out and about” with ham
radio, the August UHF Contest is a great way

Midwest Region
(Dakota, Midwest, Rocky
Mountain and West Guif

Divisions, Manitoba and
Saskatchewan Sections)

West Coast Region
(Pacific, Northwestern and
Southwestern Divisions;
Alberta, British Columbla,
and NWT Sections)

2574 LP WITAI 34,440 LP
2340 LP WETAI 34,440 LP
1230 LP KEOCO 6689 LP
315 LP AFGRR 3420 LP
282 LP KBTSK 2376 LP
34,782 HP N7EPD 12,528 HP
7,140 HP KE7SW 8448 HP
1911 HP K7ND 8,190 HP
1,560 HP W7GLF 4410 HP
855 HP KCGZWT 4026 HP
1880 M KETUQL 231 M
26,793 R NEGNB/R 325080 B
1518 R WETE/R 284700 R
72 R WETTF/R 207,000 R
52731 BRL WABWTF/R 206700 R
KISWL/R 106 R
WW7D/R 224684 RBL
N6ZE/R 483 RL

to work on your UHF technique, try out a
new antenna, and make some amazing con-
tacts. The first weekend in August usually
brings great weather, and as many of the
regular participants have discovered, is a per-
fect opportunity to combine family fun with
a little ham radio.

Affiliated Club Competition

Logs Seore

Medium Club Category
Southern California Contest Club 5 1,057,920
Morth East Weak Signal Group 12 127,269
Northern Lights Radio Society 12 123,372
Mt Airy VHF Radio Club 2 115,323
Society of Midwest Contesters [} ‘08, 654
Pacific Morthwest VHF Society 11 69,396
Badger Contesters 7 67,227
Potomac Valley Radio Club 3 22,155
Contest Club Ontario 5 17,652
Florida Weak Signal Society 6 6,795
Local Club Category
Bristol (TN) ARC 3 1,134
Rochester (NY) Amateur Radio

Association 981

Get More Online

This short article can only
touch on a few high points — the
complete results are available in the
full-coverage online article at www.
arrl.org/contest-results-articles.
Swing your beams in that direction
and pick up the whole story by
KaJK!



Radiosport

¥ The 2015 February School Club Roundup

1300 UTC Monday, February 9 — 2359 UTC Friday, February 13

Students of all ages will take to the airwaves the second
week in February for the School Club Roundup! This
week-long event showcases Amateur Radio in the
classroom, but with a competitive twist.

= Separate categories for elementary school, middle
school, high school, and college clubs.

= 5SB and CW activity are encouraged.

= Submit scores online at www.b4dh.net/arriscr. All logs
must be received by February 28, 2015.

Complete rules, logging sheets, and other
resources can be found at

www.arrl.org/school-club-roundup

WI1AW Schedule

W1AW's schedule is at the
same local time throughout
the year. From the second
Sunday in March to the first
Sunday in November, UTC =
Eastern US Time + 4 hours,

For the rest of the year, UTG =
Eastern US Time + 5 hours,

PAC MTN CENT EAST uTc MON TUE WED THU FRI

GAM |7AM [8AM |gAM | 1400 FAST | SLOW | FAST |sLow
CODE | CODE | CODE | CODE

7AM- |8 AM- 9 AM- [ 10 AM- 1580-1700 VISITING GPERATOR TIME

1PM |2PM |3PM |4PM | 18002045 (12 PM-1 PM CLOSED FOR LUNCH)

1PM [2em [aPm [apm 2100 FAST | SLOW | FAST | SLOW | FAST
GODE | (GODE | GODE;,| {GODE. | CODE:

2pM [3pM [4pM |5PM [ 2000 CODE BULLETIN

3PM [aPu [5PM [6PM [ 2300 DIGITAL BULLETIN

4PM [5PM [6PM |7PM [ 0000 SLOW | FAST | SLOW | FAST | sLow
CODE | CODE | CODE | CODE | CODE

seu [sem [7eM [spm | otoo CODE BULLETIN

6P [7em [apm [opm | oooo DIGITAL BULLETIN

8% PM | 7% PM [ 8% Pt [ 9% Pl | 0245 VOICE BULLETIN

7PM [8PM [9PM |10 PM | 0300 FAST | sLow | FAST [ sLow | FAST
CODE | CODE | CODE | CODE | CODE

8P [oem [10PM |11 PM | odco CODE BULLETIN

Neil Foster, N4FN, locks on as a Mill Springs Academy (Milton,
Georgia) student makes a contact in the Fall 2013 School Glub
Roundup. [Martha Muir, W4MSA, photao]

¢ Morsecodetransmissions: Frequencies are 1.8025, 3.5815, 7.0475, 14.0475,
18.0975, 21.0675, 28.0675, and 147.555 MHz.

Slow Code = practice sentat 5, 7%, 10, 13, and 15 WPM.

Fast Code = practice sent at 35, 30, 25, 20, 15, 13, and 10 WPM.

Code bulletins are sent at 18 WPM.

# W1AW Qualifying Buns are sent on the same frequencies as the Morse code
transmissions. West Coast qualifying runs are transmitted by K6YR and other
West Coast stations on 3590 kHz and other frequencies. See “Contest Corral”
in this issue. Underline one minute of the highest speed you copied, certify that
your copy was made without aid, and send it to ABBL for grading. Please include
your name, call sign {if any), and complete mailing address. Fees: §10fora
certificate, $7.50 for endorsements.

¢ Digitaltransmissions: Frequencies are 3.58975, 7.085, 14,095 18.1025, 21.085,
28.095, and 147.655 MHz.

Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK mode and
MFSK16 on a daily revolving schedule.

Keplerian elements for many amateur satellites will be sent on the regular digital
frequencies on Tuesdays and Fridays at 6:30 PM Eastern Time using Baudot
and PSK31.

# Voicetransmissions: Frequencies are 1.855, 3.99, 7.20, 14.29, 18.186, 21.39,
28.59, and 147.555 MHz.

# Notes: On Fridays, UTC, a DX bulletin replaces the regular bulletins. W1AW

is open to visitors 10 AM to noon and 1 PM to 3:45 PM Monday through Friday.
FCC licensed amateurs may operate the station during that time. Be sure to
bring your current FCC amateur license or a photocopy. In a communication
emergency, monitor W1AW for special bulletins as follows: voice on the hour,
teleprinter at 15 minutes past the howr, and CW on the half hour.

W1AW code practice and CW/digital/phone bulletin transmission audio is also
awvailable real-time via the EchoLink Conference Server W1IAWBDCT. The
conference server runs concurrently with the regularly scheduled station
fransmissions,

During 2015, Headquarters and W1AW are closed on New Year's Day,
Presidents' Day (February 16), Good Friday (April 3), Memorial Day

(May 25}, Independence Day (July 4}, Labor Day (September 7),

Thanksgiving and the following day (Mowember 26 and 27), and

Christmas (December 25). For more information, visit us at www.arrl.orgfwlaw.
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Bernie McClenny, W3UR, w3ur@arrl.org

KP1 — Navassa Island

After more than 2 decades, Navassa returns to the air.

In the last two “How’s DX?” columns,
KP1, Navassa Island has been mentioned
and now we have many of the details of the
upcoming DXpedition. Navassa is the very
rarest of the DXCC Entities. It is number
one on the ClubLog most wanted list and is
the longest inactive DXCC Entity on the
current list, with the last activation about
22 years ago!

Navwvassa Island is located 56 kilometers
(35 miles) west of Haiti (HH), 165 kilome-
ters (102 miles) south of Cuba (CO), and
137 kilometers (85 miles) east of Jamaica
(6Y). The island measures 5.2 square kilo-
meters (2 square miles). It is surrounded by
9 — 15 meter (30 — 50 foot) high vertical
walls of coral and limestone and its highest
elevation (Dunning Hill) is 76 meters
(250 feet).

History of Navassa Island

In 1498, Navassa Island was discovered by
Christopher Columbus. While stuck on
Jamaica in 1504 during his fourth expedi-
tion to the new world, Columbus sent some
of his men to the island of Hispaniola (cur-
rent day Haiti/Dominican Republic), and
along the way they stopped at Navassa
Island.

Navassa lay unnoticed for 3 centuries until
an American sea captain, Peter Duncan,
claimed the island for the US under the
Guano Island Act, on September 18, 1857
(despite the claims of Haiti, which were
made in 1801). After the American claim,
Haiti objected to the seizure of the disputed
island. On July 7, 1858, President Buchanan
issued an executive order calling for en-
forcement by the military. Since then the
island has been an unincorporated
American territory. Ultimately, the guano
rights were sold to the Navassa Phosphate
Company.

In 1865, after the Civil War, a larger guano
mining camp was established on the island,
which included railroad tracks and housing
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Navassa

JAMAICA Island

Q5 1501-HDX01

for the employees at Lulu Town, just above
Lulu Bay. In 1889 there was a heated dis-
pute between the workers and management,
which led to the death of five of the bosses.
Three guano miners were accused of the
crime. The case made it to the US Supreme
Court, which ruled on November 24, 1890,
in part, that Navassa Island be “considered

The lighthouse on Navassa Island.
[USGS photo]

as appertaining to the United States” The
Navassa Phosphate Company ultimately
abandoned the island and went bankrupt
during the Spanish-A merican War. New
proprietors acquired the island, but they left
by 1901.

Due to the increase in shipping expected for
the US East Coast with the opening of the
new Panama Canal, the US Lighthouse
Service (aka the Bureau of Lighthouses)
constructed a 46-meter (150-foot) high
lighthouse in 1917. Three people were re-
quired to maintain the lighthouse — a
keeper and two subordinates. In 1929 the
bureau automated the lighthouse, eliminat-
ing the need for lighthouse keepers. In 1939
the US Coast Guard took over the Bureau
and serviced the light biannually. During
World War 11, the US Navy had an outpost
on Navassa.

Between 1903 and 1917, the island was
under the administration of the Guantanamo
Bay Naval Base, then from 1917 to 1996
under the US Coast Guard, and from then to
present under the US Department of the
Interior (DOI). On December 3, 1999
Navassa Island was placed under the ad-
ministration of the US Fish and Wildlife
Service (FWS), which is an agency under
the DO1.

DXCC History of Mavassa Island
Navassa Island was not on the original post-
World War II DXCC list. The ARRL® an-
nounced the addition of Navassa as an
entity in the November 1954 issue of QST:
“DXCC credit will be given starting
January 1, 1955, for creditable confirma-
tions dated on or after November 15,
104571

The first recorded operation from Navassa
Island was by Russell Dunaja, Jr, K4NI,
who was the lighthouse keeper in 1928 and

DX CC Notes,” @ST, Nov 1954, p 64.



1929, After World War 11, the startup of the
current DXCC program, and the addition of
Navassa Island to the ARRL DXCC List,
the first DX pedition was KC4AB in August
1954 by W4VZQ, WA4QCW (now W4DR),
and WN4HBC, who made 1300 contacts.
On June 7, 1957, teenagers W2HQL/KC4
(now W1JR) and W2IWC/KC4 (now
K6SS5S5) operated for 8 hours from the is-
land. In March of 1958 operators from the
Ohio Valley Radio Association, W2NSD,
WAKVX, W8DJN (now W40QM ), WSEZF,
WEEGX, and W8RSW, put KC4AF on the
air for 5 days, making a record 7000 con-
tacts.

In the early 1960s, the US Coast Guard
abruptly altered its policy of permitting
amateur visits to the islands, causing
Navassa to become rarer and rarer. During
the mid '60s, a group of DXers made a
“concerted effort to persuade the Coast
Guard to reverse their position” An unau-
thorized K1IMP/KC4 DXpedition to
Navassa in 1966 “only served to strengthen
the Coast Guard’s resolve to continue to
deny permission for visits to the island.” But
persistence paid off for the W4s who even-
tually obtained the needed authorization,
effective June 22, 1969: “The US Coast
Guard reports that it will now give favorable
consideration to a reasonable number of
visits to Navassa Island (KC4) by ama-
teurs.”

DXpedition activity started again in June
1969 and continued until March 1993,
During that period, 11 valid DXpeditions
were mounted to Navassa. In 1978, the
WORJU/KP1 and NOTG/KP1 DXpedition
was the first to use the KP1 prefix. The last
DX pedition to Navassa operated from
March to April 1993 and included the first
YL to operate from Navassa, JRADUW.

Navassa Island QRV

January 20135

On October 22, 2014, members of the
KP1-5 Project (who brought us K3D on
Desecheo Island — KP5 — in February
2009) announced that the US Fish and
Wildlife Service granted the team authori-
zation to conduct another DXpedition to
Navassa Island in January 201 5. Permission
has been granted for a team of 15 operators
to operate for 2 weeks from the most

#Navassa lsland Open to Visitors" QST, June
1969, p 79.

wanted DXCC Entity. In the team’s press
release they note the timing was decided
because January is “the month of minimum
bird nesting activity and this is the primary
reason USFWS is asking that the operation
be completed during that month.” For safety
reasons they will be getting on and off the
island via helicopter, and it has been deter-
mined “as many as 10 round trips will be
required at the beginning and end of the
operation” from a point over 160 kilometers
(100 miles) away.

K1Navassa

Due to the fact they cannot get a “real”” KP1
call sign and using a home call/KP1 is much
longer and promotes one specific person’s
call, the team has chosen the 1 x 1 call sign
K1N, aka K1Navassa. Bob, K4UEE, and
Glenn, WOGI, are the co-leaders for this
one and will be joined by veteran
DXpeditioners George, AA7IV; Tomi,
HATRY/KTATTT, Jorge, HK1R; Craig,
K9CT; Ralph, KOIR; Bob, N200O; Lou,
N2TU; George, N4GRN; Mike, N6MZ;
Mike, NASU; Jeff, NM1Y; Gregg, W6IZT,
and Jerry, WB9Z. As of press time, the
exact dates for the operation were not
known, but it looks like the last week of
January and the first week of February.

Sponsorship

INDEXA was the first foundation to step up
as a sponsor, followed quickly by Elecraft,
StepplR, Array Solutions, and DX
Engineering as corporate sponsors. “The
KP1-5 Project team has committed to fund
up to 50% of the total cost™ and ““are hopeful
the DX community at large will fund the
remainder.”

Equipment and Antennas

Plans are to have eight stations, including
K3s, using green footprint technology con-
sisting of batteries, small generators, solar,
and wind power. They will have six 500 W,
SGC-500 amplifiers for the high bands and
will be running them in parallel pairs on 40,
80, and 160 meters. They will be using five
two-element SteppIR antennas for “small
footprint” and quarter wave verticals on 40,
80, and 160 meters. On 30 meters it will be
a full-wave dipole.

No Leaderboards

The K1Navassa team will be using Club-
Log; however, because of the rarity of this
one they willnotbe using the “Leaderboard™
feature, as their main goal is to work as
many unique stations as possible. In this
way they hope to give an “all-time new one”

to as many stations as possible. They also
want to work DXers who need KP1 on
bands or modes that the DXer hasnot previ-
ously worked. The operating team kindly
asks that if you have Navassa confirmed on
a band/mode, please do not repeat the con-
tact. In other words, if you have KP1 con-
firmed on 80 meter RTTY, please don’t call
them again for another 80 meter RTTY
contact.

QSLing K1N

Bob, N20O, and his crew will be handing
the QSL chores for this DXpedition. The
team wants to emphasize the need to use
their OQRS (Online QSL Reply System),
as they will be prioritizing their QSLing ef-
forts as follows: 1. OQRS Direct; 2. Direct
(postal mail) requests; 3. OQRS bureau,
and last via the bureau. In fact, they don’t
even want your QSLs, so this is another
reason to use either OQRS direct or bureau.
As areminder, a DXpedition of this scale is
not cheap and they are seeking sponsor-
ships from foundations, corporations,
clubs, and individuals. Complete details can
be found on the team’s website at www.
navassadx.com.

Wrap Up

That’s it for this month, with thanks to
K4UEE and the KP1-5 Project team for
helping to make this month’s column
possible. Don’t forget to send your DX
news, photos, and club newsletters to
w3ur@arrl.org. Until next month, see
you in the pileups! — Bemie, W3UR

Access QST
wherever you are!
- QST Digital Edition
= QST Apps for le and
Andro?d devicﬁspp
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The World Above 50 MHz

Jon Jones, NOJK, nOjk@arrl.org

> The South Pacific On 6 Meters

October brought an Edayer hotspot bridging the
Pacific from Australia to the Eastern US.

A remarkable series of openings occurred
between the South Pacific and North Amer-
ica during the month of October. It seemed
that almost every evening FK8CP and oth-
ers were spotted along the Gulf, West
Coast, and Midwest central states. On a
couple of evenings, spots appeared for
Remi east to New York, Maryland, and Vir-
ginia. Stations in eastern Australia made
contacts to the Midwestern states. ZLL1RS
made contacts as far east as Virginia on the
22nd.

Rich, KIHTYV, reports that October 22
UTC:

[ was chasing WIAW/7 and WIAW/E
on the HF bands when [ noticed a DX
cluster spot from WZ3D in Ohio that he
had just worked a New Caledonia station
on 6 meters. | tuned to 50.110 MHz and
there was FK8CP on CW. Remi was my
6 meter DXCC country #155. I quickly
called W3LPL in Maryland, and a few
minutes later Frank worked FK8CP, as did
his neighbor Bernie, W3UR (2S5T’s
“How’s DX7” columnist), both in FM19.

Remi continued calling CQ North
America on both CW and SSB. His signal
varied from just at the noise level to S4.
Remi was last heard at my Virginia shack
at 04157, In all, FKRCP was heard here
for 35 minutes! That afternoon (still the
22nd UTC), N4DB, who also lives in Vir-
ginia, 103 miles SSW of me, heard
ZL1RS for 2 minutes and worked him at
2340Z! Dave reported that he peaked
briefly at S7. I only heard ZLIRS very
weakly for just 10 seconds.

Dan, KF6A (EN74), worked ZL1RS as
well. WABMKY'’s spot for ZL1RS at
2331Z sums it up “Wow. Worked ZL on
6 meters from Michigan.”

How Did This Happen?
Jim Kennedy, KEMIO/KHS, (see Figure 1)
comments:

The usual evidence, for a North Amer-
ica-South Pacific path being sporadic E

94 January 2015

(E¢) plus transequatorial propagation
(TEP), is the mapping of the paths from
the NA end down to the northern TEP lane
(the northern branch of the TEP crest).
The location of the needed extra skip point
for the southern tier of states usually
matches E, quite well.

These paths necessarily involve first-
hop ground footprints that are over empty
ocean. So, from the southern tier of the
US. there wouldn't be any evidence of sta-
tions at the footprint of the first hop south
that could conclusively confirm E.

For links that seem to require two hops
of E,. the location of the expected first hop
going south, generally lands in low popu-
lation-density areas (if not the ocean), ar-
guably with the same result.

Especially in this “long” case, another
factor to consider is the possibility of a
first chordal E hop. This would require
less ionization for the first of the two sup-
posed E; hops and would eliminate an in-
termediary ground point where other
stations might be found.

I asked Jim if the link could be something
other than E_, such as direct F2? Jim said it
was possible.

“Ordinary mid-latitude F2 seems unlikely,
especially for the southern tier and I am not
aware of any independent evidence of this

sort of thing,” Jim said. *“So far, the evidence
suggests E, involvement, but the absence of
stations at the intermediate ground points
does leave the question open.” Tim,
NWOW, noted several times when FK8CP
was heard in Missouri, he did not hear or
‘“see” 6 meter beacons on the band or other
signs of sporadic E. He can see the whole
band on his band scope. So perhaps it was
E. chordal hops or something else? But con -
ventional E, certainly played a significant
role many times.

On October 22, when K1HTV worked
FKB8CP on 6 meters, single-hop sporadic E
DX cluster spots at about 03257, such as
K2MUB (FN21) to NOJK (EM28),
N4QWZ (EM66) to KOZX (DM79), and
WG2Z/b (FN21), KEMMM/b (ENOL) by
K4AVVM (EMS55), reveal stations via E,
present at the “intermediate ground points™
for the E, link connecting Rich to FK8CP.

On October 29 UTC, the path to the South
Pacific opened again on 6 meters for sta-
tions in northern W8, W9, and WO, such as
KA9FOX (EN43), who worked FK8CP at
0113Z. The same evening, Jay, WORM
(DM58), heard the 8s, 9s, and O stations
calling and working FK8CP (see Figure 2).
Jay was located at their first E_ hop and ison

Flgure 1 — Jim Kennedy, K6MIO/KHE, presents an excellent talk on 50 MHz long
path propagation at the W6JKYV BBQ in Austin, Texas on September 27, 2014. [J.
Jones, NOJK, photo]
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Flgure 2 — Map showing spots and contacts betwean FKBCP and North America,
QOctober 28/28 UTC. This map shows W9RM spots (see oval) of stations in 1A, IL, MN,
and WI who were calling/working FKBCF via single hop E;. The E; cloud is over western
Nebraska. WORM was also hearing FICBCP on the great circle bearing for the W9 and WO
stations to FK8CP. The E spots are in red, F2 are in blue. [dxspots.com]

the great circle path from them to the South
Pacific. Jay, KOGU (DN70), said FK8CP
was “20 over S-9” in Colorado during this
period and Jay worked five VK4s on this
opening. Sporadic E was present many days
in October. Statistically, the month of Octo-
ber has few E, openings, with only March
having less. High solar flux from giant sun-
spot 2192 surely helped by moving the
50 MHz MUF of the TEP zone farther north
from the geomagnetic equator and closer to
North America.

The “Missing” 222 MHz Band

EM is a low-cost way to get started on
222 MHz. Many popular radios include 50,
144, and even 432 MHz along with the HF
bands, but not the 222 MHz band. One rea-
son is the 222 MHz band is not available in
Europe or Asia. This is unfortunate, as it is
a great UHF band. Tropospheric conditions
are often better on 222 MHz than 144 or
432 MHz. Meteor scatter, aurora, and even
E. contacts are possible on 222.

How can you get started? What radios and
antennas are available? Wayne Overbeck,
IN6INB, has these suggestions:

In California, most 222 MHz contest-
ing, and even a fair amount of DXing, is
on FM — precisely because low-cost,
high-performance FM transceivers are
readily available. There are combination
144 [ 222 MHz FM transceivers available
new from US dealers for about $ 100, I've
seen importers selling them for as little as
$30 on eBay. Recently, OST carried an ad
fora S0W 222 MHz transceiver for under
$200. [On Amazon the 55 W TYT
TH-9000D 222 MHz transceiver has been

offered as low as $145. — FEd.] Alinco
(www,alinco.com) makes a combination
222 and 902 transceiver that puts you on
both of those bands for between $200 and
$300.

During the July 2014 tropospheric
opening to Hawaii, I worked KH6HME
(Fred, KH7Y, operator) over that 2500-
mile path on 223.5 MHz FM and did it
easily with loud signals. Nobody has
spanned the Pacific on 222 MHz SSB or
CW in a long, long time. There's a video
of that contact on YouTube {search for
“KH6HME" and “N6NB" as keywords).
Yes, [ was using a transverter, but 1 could
have done it just as easily with a small,
inexpensive FM transceiver,

Within California, we routinely work
over mountain ranges on 222 FM, with
signals often better than what we’re hear-
ing on 144 MHz SSB. Granted, part of
that 1s attributable to 222 being such a
good tropo band — almost always better
than 144 or 432 over rugged paths in the
southwest. On my Utah DM37 DXpedi-
tions, [ have consistently seen better sig-
nals on 222 than on 144 over the years,
regardless of the mode. It’s no accident
that during VHF contests we use 222 FM
as our liaison band to coordinate long-haul
SSB contacts on other bands. We use the
band and mode that has proven to be the
most reliable over time,

My suggestion: don’t sell FM short asa
DX and contest mode. If you’re not on
222 MHz now, buy an inexpensive FM
transceiver and join the action on this
amazing band. If you opt for the Alinco
(G29, you'll instantly be on both 222 and
902. One caveat: don’t expect miracles on
902 MHz 902 is a shared band so full of

other users that the noise level can make it

impossible to work stations that are easily
workable on every other band from 6 me-
ters through 10 GHz.

Another way to get on 222 MHz is with a
transverter, as mentioned by Wayne. A
transverter converts 222 MHz to the
28 MHz band and vice versa. Transverters
have the advantage of allowing you to oper-
ate SSB, CW, and FM on 222 MHz using
your HF radio. In the May 2001 issue of
QST is an article about how to modify the
TEN-TEC 1210 transverter to 222 MHz.!
have found 10 W, 222 MHz transverter
boards for sale on eBay for around $100.
Wayne’s Quagi design (a hybrid of a Quad
and Yagi) is an easy-to-build antenna with
good gain for use on the 222 MHz band.
Information about making your own Quagi
can be found at nénb.com/quagi.htm. M2
(www.m2inc.com) makes a fine series of
222 MHz antennas. InnovAntennas US
(www.innovantennas.us) offers the inno-
vative LFA Yagi for the 222 MHz band.

On the Bands

50 MHz. Larry, NOLL (EM09), in Kansas
worked FK8CP (RG34) on October 5 and
put Australians VK4MA and VK4WTN in
his log on the 6th around 0200Z. Larry said
both FK8CP and VK4MA reported hearing
his beacon! E, was confirmed as the link
when NWOW (EM47) spotted the K5AB
and KF5KOI beacons in south central
Texas at 0155Z during this opening. The
YJOX DXpedition reported 40 contacts on
6 meters. On his birthday, Fred, KHTY,
worked YJOX October 6 with 59 signals. A
nice present! YV4NN worked DU7/PA-
OHIP at 0408Z on the 9th. Drew, K3PA
(EM29), logged VK4s and FK8CP on the
10th. The next evening (October 11 UTC)
K2MUB (FN21) heard FK8CP at 0056Z.
On the 22nd, WAETN worked FK8CP at
0043Z.

On October 23 Jay, KOGU (DN70), worked
CTIHZE beaming direct path at 1610Z, it
was possibly F2 from Portugal to Canada.
Then Jay noted some weak E, and meteor
scatter present, which may have created a
link. A strong F2 opening between Hawaii
and North America started at 2200Z. Fred,
KH7Y (BK29), worked over 300 W6 and
W7 stations. “Many signals pegged the S-
meter. All the W6s were in the southern part
of California except for Bob, K6QXY,

1J. G. Botts, K4EJQ, “Get on 222 MHz With the
Ten-Tec 1210 Transverter” QST, May 2001,
pp 28 —33.
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Filgure 3 — Map of the October2?, 6 meter E; opening from the Midwest to W1, W2,

W3, etc. [dxspots.com]

(north of San Francisco) who had a rock-
crushing signal. Then a few in Nevada were
worked, a good number from Arizona, and
a few from Texas and Oklahoma.” Fred
worked stations in South America, includ-
ing CP6UA for a new country on 6 meters.

On October 24, a rare opening occurred
between the Pacific Northwest and South
America. Johnny, KE7V, relates “I started
hearing CX7CO in Uruguay around 22157
very weakly. Finally, his signal rose enough
to call him at 22257 and we worked. Thisis
a very rare opening to us.”

On the 27th, PY3PR worked 17 JA stations
around 0015Z. These may be the first Brazil
—Japan 6 meter terrestrial contacts of solar
cycle 24. Long duration North American E,
was also recorded on the 27th (see Figure
3). Here in Kansas, New England stations
were strong for over 4 hours starting around
1700Z on single hop E,. The 8 W N2GHR/b
(FN30) was solid. Ron, WZ1V (FN31),
also noted strong E, to the Midwest. Ron
was 40 dB over §-9 for me at 1955Z. Ear-
lier, Ron worked CTIHZE, CUIEZ, and
WVO1 via a possible E_ link to F2. KH7Y
(BK29) logged 9M2IDJ with 339 signals
“for a new one” on the 28th.

Dave, NOHF, reports he now has the 100
confirmations for 6 meter DXCC. “Due to a
long-lost contact I had in 2007, and by
using LoTW, I now have 6 Meter DXCC. In
the last week of September, a LoTW confir-
mation came in for a country I had worked
back in 2007 and made the total 100!™
Thanks to K2UNK, K6UM, K7JA. K9IL,
N4PZ, VE3CFK, WB8VLC, and WOWOI
for their reports.

144 MHz. Sam, K55W (EM25), in Okla-
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homa found tropo on October 235. “I heard a
weak SSB signal on 144.200 (around
142072 — 14302) as | was beaming NE. It
was WOEWZ (EN52). I worked Bob, then
ran with Don, WAOKRT (EN61), from IN
on 144.170 and worked him 559/569.

Les, NILF, in Alabama qualified for
2 meter VUCC, as he explains:

For the past 6 days, [ had asked my wife
several times a day if the mail had come
yet. Not since the days of box tops and nov-
elty catalogs had I anticipated the arrival of
the day’s mail so keenly. Today, | had been
distracted and mussed the carrier’s arrival
A few hours later, I asked my wife if any-
thing had come for me. Abby just smiled
and said, “Yes, [ left it on the arm of the
chair in the living room.” There it was, the
card from VA3ZDX confirming ENY3.

When each issue of @ST arrived, [ read
the “World Above 50 MHz" column with
some interest. Reading through some
back issues one day, [ re-read a column
from Gene Zimmerman, W3ZZ, called
‘Chasing YUCC” that was all about earn-
ing VUCC.? I hope that Gene knows he
inspired some one with his words that day.
I’ll be forever grateful for what he brought
into my life. This one’s for you, Gene.

Les achieved VUCC using attic antennas
and 100 W,

222 MHz. NOIRS (EM29) heard the
N8HF/b in Illinois on 222.088 MHz on Oc-
tober 25.

432 MHz. WB4SLM (EM82) worked
KD4ESV (EL87), NANGZ (EL98) at the

2@, Zimmerman, W3ZZ, “The World Above
50 MHz,” QST. Nov 2006, pp 90 — 92.

office with an indoor antenna, N4TWX
(EL89), and N4TUT (EL98) on tropo on
October 22. “Ken, N4TUT, was absolute
full scale on the meter.” Jim, KH6HTV, re-
ports a new one-way digital TV record of
70 miles on the 28th in Colorado.

1296 MHz. Vic, WB4SLM, worked
NATUT and N4TWX with strong signals
October 22,

Here and There

The KP1-KP5 project announced on Octo-
ber 22, 2014 that they have been chosen to
activate Navassa Island for an approxi-
mately 2-week period in January 2015 (see
this month’s “How’s DX?” column for
more information). Please support the team
and mention 6 meters with your donation.

Stan, KA1ZE, has restarted the 205 Momn-
ing Report on a monthly basis. A monthly
“DX Dog’’ page will list all stations report-
ing contacts over the following mini mums:

= 144 MHz 400 miles (390 OK)
= 222 MHz 300 miles (290 OK)
= 432 MHz 300 miles (290 OK)
= 002 MHz 200 miles

Interesting 50 MHz reports are welcome
along with station and antenna pictures, etc.
Send information to Stan at kalzenrll@
hotmail.com. An archive can be found at
kalze.com.

Roger, W8I0, has resurrected the Michigan
VHF-UHF Saciety. If you live in the area
and are interested in weak signal work at
50 MHz and above, you are invited to visit
and join the Society at www.mivus.org,
Thanks Tom, K8TB.

Chip, K7JA, says InnovAntennas A merica
announces “North American availability of
the world’s highest performing VHF Yagis
by boom length: the Owl G/T — optimized
wideband low-impedance high gain Yagi
antennas.” The 144-OWL-7-GT for 2 me-
ters lists at 13 dBi gain on a 10-foot boom.
More information can be found at www.
InnovAntennas.com.

Strays

QST Congratulates...

Ryan Ritchey, KA3ZZC, on the release of his
video documentary Afterthe Fair— The Legacy
of thre 1964 — 63 NY World’s Fair. The video is
available for purchase at worldsfairmovie.
com.



Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org /special-event-stations

Working special event stations is an enjoyable way to help commemorate history.

Many provide a special QSL card or certificate!

Dec 25 - Jan 5, 0000Z - 23592Z, various
call signs, worldwide. First Class CW Operators
Club. FOCUS Magazine 25th Anniversary &
100th Issue. 3.525 7.025 14.025; see URL for a
list of all frequencies. Certificate. Gabor, S57WJ,
Na Sancah 114, 2390 Ravne na Koroskem,
Slovenia. FOC members will be calling “CQ
FOC25" FOCUS Q80O Party operating at same
time. www.géfoc.org

Dec 28-Jan 4, 0001Z - 2359Z, W2HRUV,
Bethpage, NY. Ham Radio University Amateur
Radio Club. Ham Radio University/NL| Section
Convention. 21.273 14.273 7.273. QSL. W2 QSL
Bureau, eQSL, LoTW, or direct to Phil Lewis,
MN2MUN, 22 Belle Terre, West Lindenhurst, NY
11757, www.hamradiouniversity.org

Jan 1-Jan 31,0000Z-2359Z, VG3SJAM,
Kingston, ON. Kingston Amateur Radio Club.
200th Birthday of Sir John A. Macdonald.
14.250. Certificate & QSL. Kingston Amateur
Radio Club, c/o 168 McMichael St, Kingston, ON
K7M 1ME, Canada. vg3sjam@wve3kbr.com or
www.ve3kbr.com

Jan 1 - Jan 31, 0000Z - 0000Z, WaJUQ,
Shelbyville, IN. Blue River Valley Amateur Radio
Society Celebrating Amateur Radio in Shelby
County, Indiana. 14.263, QSL. John E Walker,
302W Hendricks 5t, Shelbyville, IN 46176, www.
brvars.com

Jan 1 - Dec 31, 0001Z - 2359Z, K6BB,
Big Bear Lake, CA. Big Bear Amateur Radio Club.
40th Anniversary Year. 28.440 21.340 14.340
7.240. QSL. BBARC, PO Box 790, Big Bear Lake,
CA 92315, This year-ong event wilf be on the air
at various times throughout 2015. The actual
anniversary is fn September. www.bbarc.org

Jan 2 - Jan 31, 0000Z - 2359Z, K3Y.
Straight Key Century Club. 9th Anniversary
Celebration. 28.050 14.050 7.055 3.550. QSL.
Jeff Peters, K9JF, 5562 Heritage Way, Traverse
City, Ml 49685. Celebrating 9 years of steady
growth to over 13,000 members worldwids. www.
skccgroup.com

Jan 3-Jan 5, 1400Z - 0200Z, NOJ, Lake
Ozark. MQ. Lake of the Ozarks Amateur Radio
Club. Lake of the Ozarks Eagle Days. 21.300
14.320 7.240. Certificate.” Glenn Commons, 103
Helinda Ln, Lake Ozark, MO 85048,

Jan 7 - Jan 11, 0000Z - 1200Z, W7D,
Sonora Desert, AZ. Area Amateurs. Camino del
Diablo. 14.260 14.070 14.030 7.260. QSL. Bob
Henderson, 104 Saranac Dr, Missoula, MT 539803,
Various desert locations. PSK31, CW, §88 on
the 10 —40 meter bands. www.qrz.com/db/w7d

Jan 10, 1400Z - 2000Z, W4FFC, Port Saint
Joe, FL. Gulf Amateur Radio Society. State of
Florida Constitution Convention Commemo-
rative Special Event. 21.275 14,275 7177,
14,075 digital, QSL, Norm Bixier, 2003 Cypress
Ave, Port Saint Joe, FL 32456. www. gulfars.net

Jan 10, 1600Z - 2000Z, WOCS, Clinton, |A.
Clinton Amateur Radio Club. Eagle Watch On
The Mississippi River, 14.255 7.255 7.045
145.430 — 100 Hz PL. QSL. Clinton Amateur
Radio Club, PQ Box 1501, Clinton, IA 52733.
www.grz.comfdb/w0cs

Jan 10, 1700Z - 2300Z;, WAGHP, Upland,
CA. Heaps Peak Radio Association. Radio Day
at Upland Memorial Park. 28.450 14.070 7.250.

Certificate & QSL. Heaps Peak Radio Associa-
tion, PO Box 4468, Ontario, CA 81761. ag6hgq@
arrl.net

Jan 10, 1700Z - 2359Z, NI6IW, San Diegpo,
CA. USS Midway (CV-41) Museum Ship. Battle
of Midway Exhibit Inauguration Special Event.
14.320 7.250; PSK31 on 14.070 D-STAR REF
1C. QSL. USS Midway (CV-41) Museum Radio
Room, 810 N Harbor Dr, San Diego, CA 82101,

Jan 24, 0700Z - 1500Z, WAATRS, Fairview,
NC. The Read Show Amateur Radio Club.
Madison County Special Olympics Polar
Plunge. 14.245 7.245. Certificate & QSL. The
Road Show ARG, 57 Echo Lake Dr, Fairview, NC
28730. This is also a USI Activation — USI 036R.

www.wadtrs.org

Jan 24, 1600Z - 2100Z, KSOKS, Olathe,
KS. Santa Fe Trail Amateur Radio Club. Kansas
Day. 28.320 21.320 14.250 10.115. QSL. Santa
Fe Trail ARC, KS0KS, PO Box 3144, Olathe, KS
66063. Mahaffie Heritage Center, Olathe, Kansas.
Kansas joined the Union Jan. 29, 1861. www.
sftarc.org

Jan 24 - Jan 25, 1700Z - 1700Z, N8W,
Mineral City, OH. SPAR Society forthe Preserva-
tion of Amateur Radic. Winter Field Day. 14.210
7.050. QSL. Tom Phelps, 235 Leonard Ave NW,
Massillon, OH 44646, SSB, CW, and PSK. www.,
spar-hams.org

Jan 31, 1300Z - 1800Z, WX4aMPD/
WX4EMA, Macon, GA. Macon Police Depart-
ment Amateur Radio Club and Macon Bibb
Emergency Management Agency. Macon Police
and Bibb County EMA. 14,250 14.244, Certifi-
cate. Macon Police Dept ARC, 123 Kensington
Cir, Warner Robins, GA 31093. Being held with
the 2015 Bibb County Communications Exercise.
akddi@ yahoo.com

Jan 31, 1600Z - 2100Z, WET7GV, Tubac,
AZ. GreenValley Amateur Radio Club, 21stTubae
Collector Car Show Special Event. 14.246
14.244 14 242, Certificate & QSL. Green Vallay
Amateur Radio Club, 801 N La Canada Dr (SAV),
Green Valley, AZ 85614. Santa Cruz Valley Car
Muts 21st annual car show. gvarc.us

Certificates and QSL cards: To obtain a certificate from any of the special event stations coffering
them, send your QSO information along with a 8 x 12 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
information. *Note; Some clubs may ask for a nominal fee to cover the cost of the certificate or
QSL. Request will be made on air during the event or on the club’s website.

Speclal Events Announcements: For items to be listed in this column, use the ARRL Special
Events Listing Form at www.arrl.org/speclal-events-application. A plain text version of the form
is available at that site, You may also request a copy by mail or e-mail. Offline completed forms can
be mailed, faxed (Aftn: Special Events), or e-mailed.

Submissions must be received by ARRL HQ no |ater than the 1st of the second month preceding
the publication date; a special event listing for Mar QST would have to be received by Jan 1. In ad-
dition to being listed in QST, your event will be listed on the ARRL Web Special Event page. Note:
All received events are acknowledged. If you do not receive an acknowledgment within a few days,
please contact us. ARRL reserves the right to exclude events of a commercial or political nature.

Special Events listed in this issue include current events received through November 7. You can
view all received Special Events at www.arrl.org/speclal-event-stations.

Earn your Code Proficiency certificate or endorsements by listening to
W1AW Qualifying Runs. Legibly copy at least one minute of text by hand

and mail the sheet to:

W1AW Qualifying Run, 225 Main St, Newington, CT USA 06111

Include $10 (check or money order) if this is a submission for your initial
Code Proficiency certificate; $7.50 if you are applying for an endorsement
(available for speeds up to 40 WPM). Your text will be checked against
the actual transmissions to determine if you have gualified.

January Qualifying Runs will be transmitted by W1AW in Newington,
Connecticut at 10 PM EST on Friday, January 9 (0300 UTC January 10)
and at 9 AM EST on Thursday, January 22 (1400 UTC) at 1.8025, 3.5815,
7.0475, 14.0475, 18.0975, 21.0675, 28.0675, and 147.555 MHz. The
West Coast Qualifying Runs will be transmitted by K6YR onWednesday,
January 14, at 9 PM PST (0500 UTG, January 15) at 3590 kHz. Unless
indicated otherwise, sending speeds are from 10 to 40 WPM.
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P W _Exam Info

e {8 Maria Somma, AB1FM, VEC Manager, abdfm@arrl.org

Resources for Volunteer Examiners

ARRL VEC on the wehb, and information on the 2015 exam fee and question pools schedule.

The ARRL VEC VE support page, www.
arrl.org/resources-for-ves, offers informa-
tion you need to conduct exam session busi-
ness, compiled in one convenient location.
ARRL VEs can register Amateur Radio
exam sessions and order exam supplies
quickly and easily by using our interactive
web forms.

Register your ARRL VEC sponsored Ama-
teur Radio license exam sessions and order
supplies at www.arrl.org/register-an-
amateur-radio-license-exam-session.
Completed online exam registration forms
will automatically be sent to the VEC de-
partment for review and release to the exam
search web page, www.arrl.org/exam
search. It normally takes a couple of busi-
ness days for us to upload the approved
listing. Registering well in advance of the
exam date ensures that the information
reaches potential candidates.

ARRL VE Teams officially field-stocked by
the ARRL VEC with a bulk quantity of our
exam materials should check our YEC
Exam Booklets page periodically at www,
arrl.org/vec-exam-booklets to ensure your
WVEC printed exam booklets are up to date.
Field-stocked VE teams should also be vigi-
lant about keeping us informed of who has
possession of the exam supplies. To restock
exam supplies via the online VE team re-
stock form, or to see if your team qualifies to
be field-stocked with a year’s supply of
exam materials, visit www.arrl.org/ffield-
stocked-ve-teams.

Useful Inform ation for

Candidates and VEs

On July 21,2014, the FCC revised the Ama-
teur Service Part 97 rules to grant partial
written examination element credit to hold-
ers of expired General. Advanced, and Extra
licenses. Information for VEs can be found
on the VE Resources page in the section ti-
tled “New Exam Element Credit” Addi-
tional information and clarification is
located on the Exam Element Credit web
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page, www.arrl.org/exam-element-credit.

To ship your completed exam session pack-
ages to ARRL, please use plain white enve-
lopes (provided upon request) with the
ARRL VEC self-adhesive First Class Busi-
ness Reply Mail (BRM) labels. We ask that
you no longer use Priority Mail envelopes in
conjunction with the postage paid labels.
Remember to include a return address on the
package. We request your assistance in mak-
ing the most effective use of this service by
processing and shipping your sessions as
soon as possible but no later than 10 days
after the exam.

Our VE Resources page offers easy access
to exam forms and information, question
pools, FCC Rules, and much more,

2015 ARRL VEC Examination

Fee Remains at §15

The ARRL VEC exam fee for 2015 will
remain at $15. Remember that a $15 fee is
charged to every person seeking a new li-
cense or upgrade, as listed on your ARRL
VEC Candidate Roster. That one fee pays
for one attempt at each of the three exam
elements. If an applicant retests an exam
element that was failed moments earlier,
another $15 fee is charged (and another
Roster entry is created).

VECs are allowed to collect an examination

2015 ARRL National
Exam Day Weekends

ARRL sponsored national exam
day weekends are held annually on
the last full weekends of April and
September.

April national exam day weekend is
April 25 — 26, 2015.

Fall national exam day weekend is
September 26 — 27, 2015.

We thank you for your support of
these events!

reimbursement fee from each candidate
who takes one or more exam elements.
These exam fees help the VEC recover its
costs of providing its services. Per FCC
Rule §97.527, VECs and VEs may be reim-
bursed by examinees for out-of-pocket ex-
penses incurred in preparing, processing,
administering, or coordinating an examina-
tion for an amateur operator license.

As long as the expense is warranted and has
been prudently incurred, and the expense is
specifically related to exam administration,
then the reimbursement fee can be retained.
ARRL VE teams may retain up to §7 of this
fee to directly reimburse their teams’ out-of-
pocket examination expenses encountered
in conducting their examination sessions.
The team should keep a complete record of
the expenses paid (with receipts) in team
records for 2 years. Records must be made
available to ARRL VEC upon request.
Costs should not exceed the allowable reim-
bursement fees and may not be kept if no
expenses were incurred.

Exam fee and reimbursement information
for VE Teams and examinees are on the
ARRL VEC exam fee page, www.arrl.org/
arrl-vec-exam-fees.

Current Am ateur Radio
Question Pools

Technician class (Element 2) Pool effective
July 1, 2014 is valid until June 30, 2018.

Current General class (Element 3) Pool ef-
fective July 1, 2011 is valid until June 30,
2015.

New General class (Element 3) Pool will
take effect July 1, 2015 and will be valid
until June 30, 2019.

Amateur Extra class (Element 4) Pool effec-
tive July 1, 2012 is valid until June 30, 2016.

All current question pools, questions with-
drawn from the pools, and useful informa-
tion pertaining to the pools can be viewed at
www.arrl.org/question-pools.



From Separates to Combos to Transceivers

The transceivers we take for granted today have their roots
in a design revolution that began in the 1950s.

Ron Pollack, K2RP
Kk2rp@arrl.net

In the beginning, there were transmitters,
and there were receivers. Each was self con-
tained, with no mutual parts or circuits, and
a ham needed (at least) one of each to geton
the air. This operating environment pre-
sented special challenges that are largely
unknown to amateurs today.

For example, crystals were often used to
control the transmitting frequencies. While
some Variable Frequency Oscillators, or
VFOs, were available for transmitters be-
fore World War II, they were not common
devices until well into the 1950s. Until then,
hams were often restricted to transmitting
on discrete frequencies that were dictated
by the crystals they owned.

Since the transmitter frequency was deter-
mined by the crystal, the common practice
was to call CQ and then “tune the band”
with your receiver for a response. Needless
to say, this was inefficient in terms of spec-
trum usage because conversations would
often end up occupying two separate fre-
quencies.

Another consequence of separate frequency
determining systems for transmitting and
receiving was the practical inability to con-
duct net or “roundtable” operations on a
single frequency, unless all members
owned the same crystals.

Taking your station mobile was another
challenge. Imagine trying to drive while
dealing with the hassles of tuning and trans-
mitting, let alone the inconvenience of try-
ing to accommodate two sizable boxes in
your car.

But mobile operating was on the rise in the
postwar world. Changes in regulations, ve-
hicles and lifestyles were driving factors (no
pun intended). The transformation of auto-
mobile electrical systems from 6 Vto 12V,
and the popularity of automatic transmis-
sions and power steering soon made mobile
operating easier and safer. At about the

same time, changes in FCC rules made HF
mobile possible on any band and mode.

All of these pressures spurred demand for a
technological solution. Hams wanted radios
that were frequency agile on receive and
transmit. They also wanted rigs that com-
bined receivers and transmitters into single
enclosures that were more compact and
convenient to handle — especially with
mobile operating in mind.

In other words, hams wanted fransceivers.

Early Hurdles

You'd think transceiver development would
have been relatively easy, but it wasn’t. One
hurdle was the fact that receivers and trans-
mitters approached frequency manipulation
differently in those days — and we’re not
talking about just knobs and crystals.

Most transmitters generated signals at one
or more of the harmonically related amateur
bands by starting with a fundamental fre-
quency and then using multiplier stages to
drive the final amplifier at the desired fre-
quency. In contrast, in “superhet” receivers,
the incoming signal was mixed or “hetero-
dyned” with a local oscillator operating on
a frequency outside the desired band. This
created a sum or difference known as the
Intermediate Frequency, or IE, that would

be amplified, detected, and processed to
produce an audible result. The local oscilla-
tor in the receiver, and the oscillator in the
transmitter, therefore, were on different fre-
quencies because they had different design
goals. As a result, the receiver oscillator
couldn’t work in the transmitter chain, and
vice versa.

The advent of single sideband (SSB) pro-
vided a solution. In the early days of the
new mode, the SSB RF signal was typically
generated at 9 MHz. That may seem an odd
choice until you consider that if you mixed
this signal with the output of a VFO operat-
ing in a range from 5 to 5.5 MHz, you could
use the heterodyne method to combine the
two signals and generate an RF output on
two bands.

It worked like this: When you combined the
5to 5.5 MHz VFO signal with the 9 MHz
SSB signal the siem was a signal between 14
and 14.5 MHz, which provided coverage
across the 20 meter band. Take the differ-
ence instead and you get an output in the 80
meter band (3.5 to 4 MHz).

Engineers quickly discovered that with the
proper application of this heterodyne
sleight of hand, they could create a single
circuit capable of generating bo1fi the trans-

A Collins KWM-1 transceiver with matching speakerfpower supply. [Mark Mumaw, NU8&X, photo]

January 2015 99



mit and receive frequencies. Now a single
radio, in a single box, could easily transmit
and receive on the same frequency. The
transceiver had been born.

The Collins KWM-1

One of the first amateur transceivers out of
the gate in 1957 was the Collins KWM-1.
The transceiver was light and small (rela-
tively speaking), and was designed for easy
transition between car and home, making it
practical to use the same rig for both envi-
ronments. The KWM-1was not the first
factory-built SSB transceiver, though. That
distinction goes to the Cosmophane, which
was introduced a bit earlier, but it was not a
commercial success and fewer than 100
were built.

Major advances in Amateur Radio technol-
ogy are usually accepted cautiously by the
ham community, but not so the SSB trans-
ceiver! When the KWM-1 was reviewed in
OST in April 1958, the traditionally dry,
unbiased reporting of features and design
began instead with enthusiasm and excite-
ment about the breakthrough. The author
opined that this **... may well mark the end
of one era and the beginning of another.
This unit is more than another piece of ham
gear; it could be a way of life”

There were, of course, some drawbacks to
those early designs. The greatest of these
was perhaps the fact that split frequency
operation was impossible. Early transceiv-
ers lacked the dual VFOs and offset tuning
that we take for granted in HF gear today.
The early SSB transceivers also did not
offer AM or CW capability, or at least had
limited features when operating in those
modes.

The KWM-1 was restricted to 20, 15, and
10 meters, upper sideband only. In the fall
of 1959, Collins introduced the KWM-2
and it was an instant hit with its 80 through
10 meter coverage.

A Slow Takeoff

With such enthusiastic reviews for the new
Collins transceivers, you’d think that other
manufacturers would jump on the trans-
ceiver bandwagon right away, but they
didn’t.

The old-line manufacturers continued to
produce large, heavy transmitters. Many
were still plate-modulated AM; some were
SSB. Perhaps the idea of “separates’” was
too ingrained; perhaps there was uncer-
tainty that the market could support equip-
ment that had limited, if any, AM capability.
Itis also possible that they assumed that the
technical challenge wasn’t worth the mea-
ger financial reward. In any case, no one
immediately followed the path blazed by
Collins.

[t would be several years before more trans-
ceivers appeared on dealer shelves, Swan
was among the first of several transceivers,
with their line of single-band transceivers
covering the 80, 40, and 20 meter bands.

Heathkit offered its own single-banders,
which covered the same bands. They were
very light, offered outstanding perfor-
mance, and were easy to build on one large
circuit board. They were very popular and
are still heard often on the air more than 50
years later.

Multiband transceivers followed, with a
number of 80-40-20-meter rigs produced
by National (the NCX-3), Swan (the
SW-240) and others. In time, all-band trans-
ceivers became the norm.

The First “Combo”

In November 1958, to great fanfare, Collins
introduced the legendary S Line, consisting
of the 7551 receiver and 3251 transmitter,
as well as a power supply and other acces-
sories. This equipment was unique in that
the PTO, the frequency determining circuit
in the receiver, could control the transmit
frequency as well. With the flip of a switch,

A Heathkit SB-401/SB-303 combo. [Michelle Kaplow, photo]
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the two radios could be tuned separately,
making split frequency operation a reality
(early transceivers were still incapable of
this feat).

Of course, the S Line was designed for SSB
and CW only, with no provision for AM,
but it offered a compromise to the market-
place. The radios were compact and styled
to fitinto a home’s décor.

By the early 1960s, the success of the
S Line convinced the older manufacturers
that there was indeed a market for these
*combo” units. Heathkit offered the SB-
300 receiver and SB-400 transmitter, which
closely resembled the Collins product in
appearance. Unlike Collins, the SB-400
contained a built in power supply and the
pair was priced at a fraction of the cost of an
S Line.

Drake, who had pioneered smaller, lighter
receivers with their 1-A, 2-A, and 2-B mod-
els, joined in with the R4/T4 combos.
Hallicrafters, Kenwood, Yaesu, and Swan,
among others, marketed similar units.
Some, like the Drake 4 line and Kenwood
599 “twins,” even had the ability to use the
transmitter to control the receiver and vice
Versa.

While the features of these combo units var-
ied, they were all designed with an emphasis
on SSB use. However, many also offered
narrow CW filters, break-in keying, CW
sidetone, and other features attractive to CW
operators. Perhaps one reason for the even-
tual shift to SSB as the standard in HF voice
communications was the attraction of these
enhanced features in the SSB-centric rigs.

The combo radios were compact, attrac-
tively styled, convenient to use and versa-
tile. From the Collins’ introduction in 1958
through the "60s and well into the "70s, the
combos remained enormously popular,
Many of them, notably those from Collins
and Drake, are highly prized among collec-
tors today.

Transceivers Take the Lead
Eventually, the rapid evolution of trans-
ceiver technology made the combos obso-
lete. Dual VFOs, split frequency operation,
incremental tuning and a host of improve -
ments eroded the advantages of separates.
When radios became all solid state with
broadband tuning, making *peaking the
grids and dipping the plates™ a thing of the
past, the era of separates and combos came
to an end.



Convention and Hamfest Calendar

Gail lannone, giannone@arrl.org; www.arrl.org /hamfests-and-conventions-calendar

Abbreviations

Spr = Sponsor
T! = Talk-in frequency
Adm = Admission

QUARTZFEST CONVENTION
January 18 — 24, Quartzsite, AZ

FHSYV

9 AM -8 PM, Spr; Quartzfest Organizers. Road-
runner BLM Short Term Camping Area, 53rd St
N. BV camping. TI: 146.55. Adm. Free. www.
quartzfest.org.

Arizona (Sun City) — Feb 2. A www.west
valleyarc.org/.

Colorado (Brighton) —Feb8 O FHR V¥

9 AM — 1 PM. Sprs: Aurcra Repeater Assn,
Cherry Creek Young ARC, and Rocky Mountain
Ham Radio. Adams County Fairgrounds, 9755
Henderson Rd. T/: 147.15 (88.5 Hz). Adm: $5.
www.n0ara.org.

Colorado (Loveland)y—Jan 170 FHR S WV
8:30 AM -2 PM. Spr: Northern Colerade ARC.
First National Bank Building at The Ranch {(Lar-
imar County Fairgrounds), 5280 Arena Cir. Ti:
448,025 (100 Hz). Adm: $6. www.ncarc.net.
Florida (Arcadia) —Jan 24 O FHR TV

5 AM —1 PM. Spr: DeSoto ARC. DeSoto County
Turner Civic Center, 2260 NE Roan 5t. T/: 147.18
(100 Hz). Adm: $5. desotoarc.org.

Florida (Fort Myers) —Jan 16 —17
FHRST

Friday noon —5 PM, Saturday 8 AM—5PM. Spr:
Fort Myers ARC. Gulf Coast Church of Christ,
9550 Six Mile Cypress/Ben C. Pratt Parkway. T{:
147,345 (136.5 Hz). Adm: adwance $5, door $10.
www.fmarc.net.

Illinois (Collinsville) —Jan24 O FH R V

8 AM — 1 PM. Spr: 5t Louis & Suburban RC.
Gateway Convention Center, One Gateway
Dr. Winterfest 2015. TI: 146.76, 146.94. Adm:
advance $6, door $8. sisrc.org.

Illinois (St Charles) —Jan18 °C FHR S V
8 AM — 1 PM. Spr: Wheaton Community Radio
Amateurs. Kane County Fairgrounds Expo Cen-
ter, 525 S Randall Rd. TI: 145.31, 146.52. Adm.
advance $8, door $10. wheatonhamfest.org.

Kansas (LaCygne)—Feb7 0 FHR

S AM — 1 PM. Spr: Mine Creek ARC. Commu-
nity Building, 204 Commercial St. TI: 147.285.
Adm: Free.

Louisana (Hammond) —Jan 17

HRSTV
8 AM — 2 PM. Spr. Southeast Louisiana ARC.
Magnuson Grand Hotel & Conference Center,
2000 S Morrison Blvd. TI: 147.0(107.2 Hz). Adm:
Free. www.selarc.org/selarchamfest.htm.
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Maryland (Odenton) — Jan 25

FHQRTV
7:30 AM —necon. Spr; Maryland Mobileers ARC.
Odenton Volunteer Fire Department, 1425 An-
napolis Rd. TI: 146.805 (107.2 Hz). Adm: $5.
sites.google.com/site/marylandmobileers/
hamfests-1/hamfest-2.

Michigan (Hazel Park) —Jan11 0 FH R

8 AM — noon. Spr: Hazel Park ARC. Hazel Park
High School, 23400 Hughes Ave. TI: 146.64 (100
Hz). Adm: $5. hparc.org.

Michigan (Negaunee) —Feb 7 ' F R

9 AM — 2 PM. Spr: Hiawatha ARA. Megaunee
Township Hall, 42 Hwy M-35. TI: 147.27. Adm:
$5. www. gsl.net/k8lod/.

MISSISSIPPI STATE CONVENTION

January 23 - 24, Jackson, MS
FHQRSV

Friday 5 — 8 PM, Saturday 8 AM — 4 PM. Spr:

Jackson ARC, Mississippi Trade Mart Building,

1200 Mississippi Ave. Capital City Hamfest. TI:

146.76. Adm. $8. hamfest.msham.org.

Mississippi (Poplarville) — Dec 13
FHRY

8 AM —3 PM. Spr. Pearl River County ARC. Pearl
Riwer County Emergency COperation Center, SW
corner of Highways 26 and 11. T1: 145.21 (136.5
Hz). Adm. $5. www.wSpms.org/.

New Mexico (Albuquerque) — Jan 31
FHRT

Sunrise — noon. Spr: 146.58 Simplex Gang.

Transcore-Amtech Technology Center, 8600

Jefferson St NE. 20th Annual Albuguerque Ham

Radio Winter Tailgate. TI: 145.33, 444.0 (both

100 Hz). Adm: Free.

New York (Lockport) —Jan31 0 FHR

8 AM. Spr: Lockport ARA. South Lockport Fire
Company, 5666 S Transit Rd (use Ruhimann Rd
entrance). T/: 148.82 (107.2 Hz). Adm: $5. www.
lockportara.us/.

New York (Marathon) —Jan 100 FHR V
7 AM —noon. Spr: Skyline ARC. Lowvell Field Civic
Center, 40W Main St. T/: 147.18 (71.8 Hz). Adm:
$5. www. skylineradioclub.org.

To All Event Sponsors

Ohio (Elyria)—Feb1 D FHR

9 AM—1 PM. Spr: Northern Ohio ARS. VFW Post
1079, 500 5 Abbe Rd. T/: 146.7 (110.9 Hz). Adm:
$6. www.noars.net.

Ohio (Nelsonville)—Jan18 0 FHR V

8 AM—2PM. Spr: Sunday Creek AR Federation.
Tri-County Career Center, 15676 Ohio State
Bte 691. Ti: 147.15. Adm: $6. www.scarfarc.
com.

Pennsylvania (Harrisburg) — Jan 24
FHQV

8 AM — noon. Spr: Harrisburg RAC. Cooper
Student Union, 1 HACC Dr. TI: 146.76 (100 Hz).
Adm: $3. www.w3uu.org.

PUERTO RICO STATE

CONVENTION

January 23 — 25, Hatillo, PR
FHQRSTV

Friday 1 —10PM, Saturday 9 AM—4 PM, Sunday

9 AM = 3 PM. Sprs. Puerto Rico AR League,

Caribbean AR Group, and Hatillo Municipality.

Francisco“Pancho”Deida Coliseum, Carr#3. TV:

146.52. Adm. Free. www.arrlpr.org.

NORTH TEXAS SECTION

CONVENTION

January 16 — 17, Forest Hill, TX
FHRSTY

Friday 3 — 7 PM. Saturday 7 AM — 3 PM. Spr:

Gowtown ARC. Forest Hill Convention Center,

6901 Wichita St. Cowtown Hamfest. TI: 147.28

(110.9 Hz). Adm: advance $8, door $9. cowtown
hamfest.com.

VIRGINIA STATE CONVENTION
February 7, Richmond, VA

FHGQRSYV
8:30 AM — 3:30 PM. Spr: Richmond Amateur
Telecommunications Society. Richmond Race-
way Complex, 600 E Laburnum Ave. Frostfest
2015. TI: 146.88 (74.4 Hz). Adm: $10. www.
frostfest.com.

Before making a final decision on a date for your event, you are encouraged to check the
Hamfest and Convention Database (www.arrl.orgrhamfests-and-conventions-calendar)
for events that may already be scheduled in your area on that date. You are alsc encouraged
to register your event with HQ as far in advance as your planning permits. See www.arrl.org/
hamfest-convention-application for an online registration form. Dates may be recorded up

to 2 years in advance.

Eventsthat are sanctioned by the ARRL receive special benefits, including an announcement in these
listings and online, Sanctioned conventions are also listed in the ASAL Letter. In addition, eventsreceive

donated ARRL prize certificates and handouts.

For hamfests: Once the form has been submitted, your ARRL Director will decide whether to ap-
prove the date and provide ARRL sanction. For conventions: Approval must come from your Director

and the ARRL Executive Committee.

The deadline for receipt of items for this column isthe 1st of the second month preceding publica-
tion date. For example, your information must arrive at HQt by January 1 to be listed in the March issue.
Information in this column is accurate as of our deadline; contact the sponsor or check the spensors
website for possible late changes, for driving directions and for other event details. Please note that
postal regulations prohibit mention in QST of games of chance such as raffies or bingo.

Promoting your event is guaranteed to increase attendance. As an approved event sponsor, you are

entitled to special discounted rates on QST display advertising and ARRBL web banner advertising.
Call the ARRL Advertising Desk at 860-594-0207, or e-mail ads@arrl.org.
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75,50, and 25 Years Ago

Al Brogdon, W1AB

January 1940

mThe cover photo shows a portable wire dipole and support
rope, wrapped up and ready to take on a trip.

= Gerry Sayre, W2QY, tells the tale of “Hamn at 30° Below” his
expedition to Greenland as OX2QY.

= ‘Feeding Vertical Antennas,” by Arthur Lynch, W2DKJ, dis-
cusses three optional means of feeding the vertical, as
well as how to use multiple verticals in a directive array.

= |n “One-Half Cubic Foot of Transmitter,” H. E. Rice, W9YZH,
describes his small rig for both c.w. and ‘phone work on all
five h.f. bands.

= T. M. Ferrill, W1LJI, reports on his latest project, “A Wide-
Range Audio Amplifier” that uses all push-pull stages to
deliver 30 watts of audio.

= Also for the 'phone boys, Douglas Fortune, WOUVC, dis-
cusses “Phone Splatter,” pointing out that not all splatter
results from overmodulation.

= HQ's By Goodman, W1JPE, tells us about “Another
Method of Keying with Controlled Rectifier Tubes.”

mFellow HQer George Grammer, W1DF, writes about the

“Technical Aspects of the New Regs” and what those new regulations require.
= Following the success and popularity of his small “QSL Forty” rig (QST, Feb 1938), Fred
Sutter, W8QBW, reports on “A ‘Pee-Wee'Version of an Old Favorite” — a two-tube regen-

erative receiver about the same size as the QSL Forty.
January 1965

= The cover photo shows VW6AEE printing out his teletype-graphic Christmas greeting that

features old Santa himself.

mThe editorial looks at the year 1964 in review, with one of
the majoradvances being changestothe Communications
Actto allow reciprocal licensing for hams from other coun-
tries when they visit the USA.

®Douglas Blakeslee, W1KLK, used two MNuvistors to build a
small super-regenerative receiver for 144 Mc.—“The 2N2
Receiver”

= The “Noise-Figure Indicator,” by Thomas Sly, K2QCX,
gives us a fast way to check our v.hf. receiver’s perfor-
mance.

m Again helping the new hams, Lew McCoy, W1ICP,
describes “The Mox-Box,” a simple monitoring and control
box for our stations.

m George Grammer, W1DF, presents Part | of “The Whys of
Transmission Lines,” discussing the terminology used and
what it means.

= Peter Chamalian, W1BGD, reports on emergency ham
work before, during, and after “Hurricane Hilda,” noting
that amateurs were “to the fore to perform the usual”

=l ow-Cost Precision Frequency Measurement,” by William Skeen, K6YRQ, tells how he

mET- '

devised a novel system built around an electronic frequency counter.

m National Emergency Coordinator George Hart, W1NJM, writes about “Keeping Up Interest

in Your AREC Group.”

January 1990

mThe cover looks at “The 90s: What Does the Future Hold?"

mThe editorial discusses the forthcoming "WARC-92" con-
ference, and how the ARRL is already preparing for it.

= “|ARU Region 2 Finds the Magic in Orlando,” by Dave
Sumner, K1ZZ, reports on the recent meeting of Western
Hemisphere amateurs, and what went on in that confer-
ence.

= Now that activity on OSCAR 13 is booming, Gene Marcus,
W3PM, reports on his “Circularly Polarized Quagi
Antennas for Space Communications.”

=|n Part 2 of “A QRP SSB/CW Transceiver for 14 MHz,” Wes
Hayward, W7Z0Ql, finished giving us the details on his 1
or 10 watt rig.

u Mike Angsten, WABTXT, tells us how to get on 220 MHz
via "The Elevator: A Simple 220-MHz FM Transverter”
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OCTOBER 2014

Public Service Honor Roll

This listing recognizes radio amateurs whose public

service performance during the month indicated 70 or more
points in six categories. Details on the program can be found
at www.arrl.org/public-service-honor-rell.
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Section Traffic Manager Reports

The following Section Traffic Managers reported: AL, AK, AR,
AZ, CO, CT, DE, EB, EMA, ENY, EPA, GA, |A, ID, IN, KY, LAX,
MDC, ME, MI, MN, MS, NC, NFL, NH. NNJ NTX, OH, CK, OR,
ORG, 5D, SFL, SJV. SNJ, ST, TH, UT, VA, WCF, WMA W1, WPA.

Section Emergency Coordinator Reports
The tollowing ARRL Section Emergency Coordinators re ported;
DE, ENY, GA, LA, ID, IN, MDC, ME, MI, MO, NFL, NLI, NM, NTX.
OH, TN, SFL. SJV. SV, WTX, W\,

Brass Pounders League

The BPL is apen to all amateurs in the US. Canada, and US
possessions who report to their SMs a total of 500 or mare
paints or & sum of 100 or more origination and delivery points
forany calendar month. Messages must be: handied on amateur
radio frequencies within 48 hours of receipt in standard ARBL
radiogram format. Call signs of gualifiers and their monthiy BFL
total points follow.

WBSFHP 3982, KK3F 2533, NXaK 1777, KeHTN 1154, KW1l
758, VE3GNA 746, N9V C 652, KEFRG 617, K&JT 546, N11QI
500, BPL with Originations + Deliveries: WSKAY 153, NM1K 105,



Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record the passing of these amateurs:

KB1BFD  Salvucci, Ideale, Brighton, MA

WICY Webb, L. A., South Hadlgy, MA

KAIEKF  Tormey, William E., Weymouth, MA
N1ECH Modeen, Douglas P, Granby, CT
®WIEVU Telford, Larry E., Hinesburg, VT

WIHGE  Van Verdeghem, Jack, New London, CT
$KIHLZ Carp, Alan H., Sharon, MA

KE1IEJ Maurais, Jean P, Dixfield, ME

KB1IOL  Swicker, Jack E. Jr, Waterville, ME
W1JDI Hicks, Charles B., Macon, GA

N1KEN Kelly, John F, Rotonda West, FL
$WIMSK Kurrelmeyer, Herman R.1Il, SpringHil, FL
N1NHO Odom, N. Hartley, Kissimmee, FL

WIPXA Hacku, Stewve, Wallingford, CT

WAIQCA Burrill, Richard E., Ormond Beach, FL
K1RTS Belsito, Walter J. Sr, Waterbury, GT
KATWWW  Fournier, Ronald A., Holyoke, MA

$WA2AFE Pierce, Jeffrey S, Roanoke, WA
WAZ2ARS Cohen, Morten, Apepka, FL

WB2BIG Rapisarda, Sebastian L., Edison, NJ
$#WB2EWL Dedonatis, Samuel J., Haddonfield, NJ

W2CYW  Heffner, Daniel, Wickenburg, AZ
WA2GCU DeMonstoy, Winifred D,,
Painted Post, NY'
W2HRBE Chandler, George G. Jr, Lakewood, NJ
N2HX Schroeder, Harry R, Ewing, NJ
W2IHX Koziol, Chester, Clean, NY
M2ITF Ryan, Stephen M., Ashville, NY
W2JST Just, Jan K., East Syracuse, NY
K2KBT Casazza Joseph J., Essex Junction, VT
NZLRP Bottega, Frederick A., Yorktown Heights, NY
KB2MV Chesebro, Chester L, Central Square, NY
WA20QW Keller, C.J., Hinsdalg, NY
ex-K2PMZ Currant, Albert, Bochester, NY
W2QKA Lownsbury, Charles A Jr,
Merehantville, NJ
K2RRG Goold, Robert R. Jr, Melbourne, FL
K2RWS Stephens, Rudolph W., Maryville, TN
KB3ANH  Matter, Gottfried F, Piitsburgh. PA
KB3BZQ Wygant, Adelbert C., Qakmont, PA
KA3DAE  Borig, Richard F, Bel Air, MD
MN3DUN Petrasic, GeraldV, Camp Hill, PA
K3IEMT Minier, Shelby K., Halifax, PA
W3FJA Adams, Frank J., Parlin, NJ
W3HER  Wagner, Edward, Cetronia, PA

# WBIHND Duncan, James B. Sr, Sugar Land, TX

W3JRG  Geisler, John R., Reading, PA

K3KPE Lafferty, Albert F. Jr, Albrightsville, PA
NIKVR Bongiovanni, Robert, Churchville, PA
WB3LGA Magell, Raymond H., Bethiehem, PA
KASLVT Marusak, John C., Manticoke, PA
WIMK Justice, Jessie Jr, Bonifay, FL

N3MKB Prestia, Richard, Mechanicsburg, PA
WAINMW  Herbert, Edward W., Minersville, PA
KAINBH  Davis, Charles H., Rome, PA

WAAWT  Lloyd Dallas L., Raleigh, NC

AC4BH McMillan, William, Gloucester Point, VA

$®WB4BYD Cole, George G., Orange, VA

W4CMB  Rich, William G., Hayesville, NC
AFACU Broome, Donald L., Stanley, NC
W4EQM  Taylor, Gena, Birmingham, AL
N4GOT Guthrie, Perry W., Morris, AL
N4HAG Borland, Arthur K., San Antonio, TX
W4IKM Bailey, Henry N., Mabile. AL
K4JBH Hoogstraten, Bastiaan “Bob”
Seminole, FL
K4JGJ Carames, Joseph A Jr,
West Palm Beach, FL
KI4R Sholtis, John R., North Fort Myers, FL
N4KRA Merz, Thomas V. Ill, Ohioville, PA
N4KRU Thomason, Martha, Murrayville, GA
KK4LAF Strub, David P, Asheboro, NC
KI4MGO Barnes, Lewis D, Vancebore, NC

W40EL

K40JK
KE4ONS
KAPRJ
AE4SQ
N4TSE
KG4VLD
KG4WAD
K4WFL
N&YIX
W5AB
KFS5ARJ
KF5BD
NSBEY
WEDEQ
KD SDRU
K5DS!
ND:5F
WBSGJK
WDSIEH
WSIPM
WEIQ
KC&JBO
KEJKD
KDEKVQ
WELRW
NSME!
ex-W5QHS
KF5QKO
N5SRSF
W5TOP
KK5UQ
KCEVWS
NSWKV
NEWXR
WEYC
WBBANN
KEASK
WEBELK
$KREG
$ KBHCP
KJBIOE
KCBLQC
WABRCW
®WBERFF
KERVF
KBESA
WETED
KETFG
WETUR
KEURT
NEUYOD
K7BDU
W7CAN
KG7CVH
KB7EC
KATECX
NL7EX
KE 7GMN
W7HPM
$WTIAM
WATLON
KE7TMYF
KET7SLX
KL7STE
KC7TBC
W7AVMP
KE7TWAQ
KE8BV
$Kacol
AF8CS
KABD

Dunham, R. Sheldon Jr,

Mechanicsville, VA
Walton, Joe R., Knoxville, TN
Harbert, Harold J., Tayiorsville, NG
Evans, James B., Kinston, NC
Gilliam, David D., Spartanburg, SC
Fail, Kenneth E., Murfreesbare, TN
Poland, John R, Leesburg, FL
Yarbrough, Bob, Salisbury NC
Latham, William F., Avon Park, FL
Walker, Dennis S., Port Charlotte, FL
Sharpe, John M., Missouri City, TX
DeMeulle, Albert L., Aransas Pass, TX
Page, Jack Winfield, Albuguergue, NM
Adams, James E., Denton, TX
Sockwell, Curtis L., Portland, TX
McConathy, Charles G., Mesquite, TX
Mc@Gar, Gregory, Metairie, LA
Parker, Harold, Houston, TX
Bashur, Edward, El Paso, TX
Floyd, T. David, San Antonio, TX
Hood, Beatrice L., Jones, OK
Underwood, John C. Jr, Jackson, MS
Diedrich, Landis A., Albuguerque, NM
Dezelle, Jon K., Beaumont, TX
Gardner, Alton G., Cklahoma City, OK
Wilson, Louise R., Alexandria, LA
Whitlock, Charles A., Meridian, MS
Maag, Louis F, Housion, TX
Naylor, Michael, Midland, TX
Pickle, Robert C. Jr, Charleston, M3
Carpenter, Charles G., Roanoke, TX
Moore, Robert B., Houston, TX
Sanders, Robert L., Albuguergue, NM
Dunn, Kenneth E., Oklahoma City, OK
Arton, Dennis P, St Martinville, LA
O'Connell, Bill, Austin, TX
Mueller, Roseanne K., Glendora, CA
Mueller, Robert L., Glendora, GA
Wetzel, Frank E., San Luis Obispo, CA
Alexander Bill G., Quincy, CA
Holladay, Kenneth, Gilroy, CA
Reynolds, Gerald M., Penn Valley, CA
Brown, 5. Leon, Chatsworth, CA
Bryant, Patrick M., Shawnee, OK
Hill, Jettie B., Roseville, CA
Anderson, Paul E., Terrance, CA
Sargis, Samusl, Modesto, CA
Kinney, Bruce G., San Jose, CA
Krizo, Barbara D., Klamath Falls, OR
Faulkner, Ronald B, San Diego. CA
Forshager, Kurt 0., Newhall, CA
Stiver, RButh A.. El Cerrite, CA
Thomas, George F, Chehalis, WA
Newman, Charles A., Eureka, MT
Sayne, Herbert W., Noti, OR
Cole, Edwin M. Jr, Murray, UT
Gunn, Royal C., Portland, OR
Hagler, Silas B, Bainbridge Island, WA
Hone, Richard C., Klamath Falls, OR
Hatteberg, Leonard J., Silverton, OR
Meister, John A, Redmond, WA
Mattison, Glenn E., Kapowsin, WA
Mendzer, Moses 5., Aumsville, OR
Garwood, Lester N, Eugene, OR
Johnson, Michael E., Eagle River, AK
Himden, Joseph R., Mequan, Wi
Page Virginia M., Salem, VA
Murphy, Steven P, Logan, UT
Dalley, James L., Beawercreek, OH
Maluke, Edward M., Hartville, OH
Peth, Edwin E., La Salle, Ml
Schumann, GeraldR.,

Dearborn Heights, Ml

MNBEZM Hoke, Ken, Trotwood, OH
WBEGLY Davenport, Clyde, Akron, OH
K8GQE Heffken, William E., Warsaw, OH
KBGYC Eaton, W A., Greeley, CO
NEBHHN Cumberledge, Allan K., Marietta, OH
WBEHFR Congos, Charles R., Madison, OH
WEHUA  Geldreich, Edwin E. Jr,

Anderson Township, OH
KF8JY Stahl, Robert C., Van Werth, OH
KC8KDD Thomas, James D, Brookville, OH
WABKYE Coakes, Keith L., Owosso, Ml
KDBMOB  Williams, Sam R.. Akron, OH
KENPK Szyperski, Jerome R., Cregon, OH
$KKBO Swain, Bichard L., Galion, OH
WBBQCN Curry, Thomas D., Huntingten, WV
AFBT Slone, Richard D., Middietown, OH
WABUXN  Walters, Jack E., Fenton, MI
WEEWKR Trakas, Charles C., Okemnos, M|
#N8ZR  Putman, Steven Q. Fairborn, OH
KIBCN Brandt, Opal C., New Albany, IN
MNIFPX David, Joseph N., Glendale Heights, IL
WIGLA  Wittkop, Charles F. Westminster, CO
WSHSO  Burgher, Marcus M. Jr, Paimyra, IN
KESI Jendraszkiewicz, Gerard,

Medaryville, IN
WSIBZ Zimmerman, John F, Crown Paint, IN
KYCK Lister, Claude R., Danville, IN
WASIRH  Edris, John H. Jr, Blufften, IN
WSJGN  Scarlette, Carl J, Harrin, IL
NaJIU Herschell, Conald B., Williamsburg, VA
WAIKKJ Martin, Earl J., Mount Carrall, IL
WIMDH  Hazelrigg, Michael D,

Round Lake Beach, IL
KIMUG Penrod, Darrell D.. Smiths, AL
NSNQR  Sippl. Dennis J.. Wausau, WI
Wuso James, Darrell D, Marion, IL
NICLG Hook, Larry A, Beverly Hills, FL
KO5HK Reno, Ruby G., Galesburg, IL
KB9SQO Roth, Gregery J., Pawnes, IL
KOAW Lemons, William C., Springfield, MO
WOCM Wessel, Walter A “Pete" Liberal, KS
WTOE Carden, Linton F. "Bud” Overland Park, KS
KOGBZ Keiser, Rodger K., Quinter, KS
KCOHXS Anderson, A Sanfrid, Leeds, ND
WarYH Sabin, William E., Cedar Rapids, |1A
WONHF Fortune, William F Jr, Pueblo West, CO

$WAOUXO Johnson, Ellen M., Saint Paul, MN
VE3AIN  Worrell, R. D, Kemptvile, ON, Canada
VESACG  Holder, William A., Kenaston, SK, Canada
VESKR McMahon, D, Saskatoon, SK, Canada
G4ILO Moss, Julian, Cockermouth,

Gumbria, Great Britain

¢ Life Member, ARBL

Mote: Silent Key reports must confirm the death
by one of the following means: a letter or note
from a family member, a copy of a newspaper
obituary notice, a copy of the death certificate,
or a letter from the family lawyer or the executor.
Please be sure to include the amateur's name,
address, and call sign. Allow several months for
the listing to appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a
friend or relative’s memory, you can designate

it for an existing youth scholarship, the Jesse A.
Bisberman 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 Foun-
dation Inc, 225 Main St, Newington, CT 06111.
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W Special HRO Holiday Pricing! ¥

FTDXS000MP Limited | 200w HF + 6M Txcwr

* Internal Power Supply = Two Totally Independent Receivers »

Super Sharp “Roofing” Filters = High Performance Yaesu Custom- FT-450D 1 A100W HF + 6M Transcelver FTM-400DR | 2m/440 Mobile
designad 32-bit Floating Point DSP » Trug Amalog Meter Pracision = 100W HF/6M = Auto tuner built-in » DSP built-in+ 500 memories  « Color display-green, blug, orange, purple, gray « GPS/APRS «
+ DNR. IF Notch, IF Shift ~ Gall For Pricing! Packet 1200/9600 bd ready « Spectrum scope » Bluetooth » MicroSD

slot = 500 memaory per band

FTIDR | 144430 5W Digital Transceiver
= CAFM/FDMA = 1200v/9600bps AX.25 APRS &
GPS Recvr Built-in » Dual Band Operation w/Dual
Receivers (V+V/UV\'+U) « Wideband Receive/
AM Bar Antenna/Aircraft Receive « 1266 Memory
Channels w1 & Char Alpha Tagging

Also Avaliable In Siiver!

FTDX3000 1 7100w HF + 6M Transcelver

« 100 Watt HF/6 Meters » Large and wide color LCD display = High .
Speed Spectrum Scope built-in » 32 bit high speed DSP /Down FT-857D 1 vitra Compact HF/VHF/UHF

Conversion 15t IF Call For Low P"G"ﬂl » 100w HF."’SM, 50W QM: 20W UHF » D3P included =« 32 color
display » 200 mems « Detachable fromt panel (YSK-857 required)

Call For Our Low Pricel

VK-6R | 2m 220/440MHz HT

«Wideband RX—900 memories« 5W 2/440, 1.5W
220 MHz TX = Li-ION Battery - EAl system = Fully
submersible to 3 ft. « CW trainer built-in

New Low Price!

FT-991 | HF/50MHz/2M/440 Transcelver
+ 160 M-440MHz - SSB/CW/FM/CAFM Digita VANVRTTY/PSK« 100
W (2M/4440: 50 Watts) = 3.5" TFT full-color touch panel operation FT-2900R | Heavy-Duty 75W 2M EM Transcelver

« High speed spectrum scope = Roofing filers: 3kHz & 15kHz «

32-bit high speed floating point IF DSP « 160-6 meter high speed = Massive heatsink gurantess 75 watts of solid RF power » Loud
automatic antenna tuner 3 watts of audio output for noisy envirenments = Large 6 digit

backiit LCD display for excellent visibility « 200 me mory channels
for serious users

VX-8DR | 50/144/220/440

50A44/220/440 » 5W (1W 222 MHz) » Bluetooth
optional « Waterproof/ submersible (3" for 30
min) « GPS APRS operatien optional = Li-ien
Hi-capacity battery « Wide band Rx

'S
53;; :

FTDX1200 | 100W HF + 6M Transcelver FT-60R 1 2mi440 5WHT
FT-8800R | 2m/440 Mobile

+ Triple Conwersion Receiver With 32-bit Floating Point DSP =40 * Wide receiver coverage « AM air band receive
MHz 15t IF with selectable 3 kHz, BkHz & 15 kHz Roofing Filters  * V+U/V+W/U+U operation « V+U full duplex » Cross Band repeater 1000 memory channels w/alpha fabels + Huge
« Optional FFT-1 Supports AF-FFT Scope, RTTY/PSK31 Encade/  function » 50W 2M 35W UHF « 1000+ memory channels « WIRES  LCD display « Rugged die-cast, water resistant
Decode, CW Decode/Auto Zero-In » Full Color 4.3" TFT Display ready  Gall Now For Low Pricing! case « MOAA severe weather alert with alert scan

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday

5 M‘f‘; ® PHONE - Toll-free phone hours 9:30AM - 5:30PM  ® FAX — All store locations YAESU

g,g‘d’, * @ ONLINE - WWW.HAMRADIO.COM @ MAIL - All store locations The radio

ANAHEIM, CA OAKLAND, CA SUNNYVALE, CA FPORTLAND, OR PHOENIX, AZ WOODERIDGE, VA PLANO, TX cﬂmm,'

(800) 854-6046 (877) 892-1745 (877) 892-1749 (800) 765-4267 (B00) 550-7388 (800) 444-4799 T

BURBANK, CA SAN DIEGO, CA NEW CASTLE, DE DENVER, CO ATLANTA, GA SALEM, NH ONLINE STORE
(877) 892-1748 (877) 520-9623 (800) 644-4476 (800) 444-9476 (800) 444-T927 (800) 444-0047 WWW.HAMRADIO.COM

+ Mail-in rebates expire 12/31/14. Coatact HRO for promotion details. Toll-free ischding Hawsii, Alaska and Casada. Call wifl be oued 1o the nearest store. AH HR D 80CHines can assist you. If the first line you call & basy, you may call another. A7, C&_CO, GA, V& residents add sales &
Prices, specificatiors and desc riptions sebject fo chasge without notice.




IC-7850 | HF/50MHz Transcelver

*1.2kHz "Optimum” roofing filter = New local oscillator design
Improved phase noise ® Improved spectrum scope » Dual scope function
= Enhanced mouse operation for spectrum scope » More features

szﬂﬂ |

mﬂﬁ

IC-7700 | HF/50MHz Transcelver

The Contester's Rig ® HF + 6im operation * +400Bm ultra high intercept
point = IF DSF, user defined filters » 2 00W output power full duty cycie
= Digital voice recorder

IC-7600 | Al Mode Transcelver

* 100W HF/6m Transceiver, gen cov. recei er » Dual DSP 32 bit » Three
roofing filters- 3, 6, 19khz 5.8 in WOVGA TFT display * Hi-res real
time spectrum scope

IC-9100 | The All-Round Transceiver

* HF/50MHz 144/430 (440) MHz and 1200MHz"' coverage = 100W
on HF/50/144MHz, 75W on 430 (440) MHz, 10W on 1200MHz*! =
Double superheterodyne with image rejection mixer

IG-7410 | HF/50MHz Transceiver

+ 32-bit floating point DSP unit « Double Conversion Super-Het
Receiver » Built-in 15kHz 1 st IF Filter = Built-in Band Scope « Large,
mukti-function LCD « RTTY Demodulator/Decoder « USB for PC control

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

*Exept BOM Band. **

SUNNYVALE, CA
(877) 892-1749

NEW CASTLE, DE
(800) 644-4476

IC-7200 | HF Transcelver

*160-10M = 100W * Simple: & tough with IF DSP  AGC Loop Man-
agement = Digital IF Filter » Digital Twin PET = Digital Noise Reduction
® Digital Nioise Blanker » USB Port for PC Control

IC-718 | HF Tanscelver

= 160-10M" = {100W = 12V operation = Simple to use = CW Keyer
Built-in * One touch band switching « Direct frequency input = VOX
Buiit-in * Band stacking register = IF shift 101 memories

IC-7100 1 Al Mode Transceiver

& HF/50/144/430/440 MHz Mutti-band, Multi-mods, IF DSP & D-5TAR
DV Mode (Digital Vinice + Datta)  Intuitive Touch Screen Interface e
Buiit-in RTTY Functions

IC-5100A | VHF/UHF Dual Band Digital Transcelver

= Analog FM/D-Star DV Mode « SD Card Slot for Voice: & Data Storage
= 50W Output on VHF/UHF Bands e Integrated GPS Recever « AM
Airband Dualwatch » FM Analog/DV Repeater List Function

IC-\'8000 | 20 Mobile Transcelver

* 75 watts * Dynamic Memory Scan * CTCSS/DCS encode/decode w/
tone scan = Weather alert » Weather channel sean » 200 alphanumeric
memories

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONME - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.GOM

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

PHOENIX, AZ
(B00) 550-7388

ATLANTA, GA
(800) 444-7927

® FAX — All store locations
® MAIL = All store locations

IC-PW1 | HF/50 MHz Amplifier

+ Wide freq. coverage - 1 KW from 1.8 MHz to 50 MHz (amateur bands only)
*Wide ALC adjustable range = Full duty cycle » Auto antenna tuner
built-in = Auto AC input voltage selector is employed » Current
(Ip), Voltage (Vp), temperature, SWR and output power protectors
are available

IC-2300H | VHF FM Transcelver

* G3W RF Dutput Power e 4.5W Audio Output = MIL-STD B10 G Spec-
ffications * 207 alphanumeric Memory Channels * Built-in CTCSS/
DTCS Encode/Decode * DMS

ID-880H | Analog+Digital Dual Bander D-STAR
* D-STAR DV mode operation » DR (D-STAR: repeaterimode  Free
software downioad  GPS A mode for easy D-PRS opertion ¢ One
touch reply button (DV mode) « Wideband receiver
IR
IC-V80 1 HD 2 Meter FM Transcelver
= Tough construction = 750mW loud audio = Powerful
5.5W of output power « IP54 and MIL-STD-81 0 rugged

construction e Built-in CTCS5/DTCS » WX channel &
weather alert function

*

IG-51A | VHF/UHF Dual Band Transcelver

*5/2.5M.0/0.5/0.1W Output » RX: 0.52-1.71, 86-174,
380-479 MHZ" = AM/FM/FM-N/WFR/DY = 1304
Alphanumeric Memary Chis » Integrated GPS = D-STAR
Repeater Directory ® IPX7 Submersible [EEITdready B8

waT

ID-31A | UHF Digital Transcelver

5W Output Power ® FV Analog Voice or D-STAR DV Mods
¢ Bulii-in GPS Receiver ® IPX7 Submersible 1,252
Alphanumeric Memory Channels

O
ICOM

WOODBRIDGE, VA PLANO, TX  Comyn,
(800) 444-4799 Soony

SALEM, NH ONLINE STORE
(800) 444-0047 WWW.HAMRADIO.COM

Frequeacy coverage: may vary. Reler io owner's mansal for exact specs. *' Opdineal UX-04 0O required . # Instant savisps expire 12/31/44. Contact HRO for promotios details. 05T DEC 2044, The koom logo & a eos ered trademark of lcom foc. 70048

Tolk-free including Hawai, Al ka and Casada. Call will b2 mowted fo the nearest store. All BRO B00-lines can assist vou. If the first Eoe you call i besy, you may callamother. A7, CA, CO, GA, V& msidents add sakes tax. Prices. specification s and descriptions subject to change without sotica.



s Special HRO Holiday Pricing! >

TS-9908 | 200W HF + 6M Transcelver

* Waorld's first dual TFT display = 200W output on all bands -
+0.1ppm TCXO ensures both high stability and reduced power
consumption « Triple 32-bit DSP's dedicated to main/sub receivers
and band scope« Main receiver emplays full down conversion, new
mixer & narrow band roofing filters » Third order intercept point
({IP3) +4 0dBm for highest level of RX performance ( main receiver)

Call For Speclal Pricel

TS-5390SG | HF/50MHz Transcelver

+ Equipped with 300 Hz/2.7 kHz roofing filter as standard = ALC
derived from T5-9905 eliminating spike issues = Antenna output
function (shared with DRV connector) « CW - maorse code decoder
function « Improved 1st mixer « New PFB key with multi-function
knob = Mew split function enabling quick setting » LED backlight
with selectable color tone

© 13-2000

_.: 15-!00“’“

TS-2000/2000X | HF/VHE/UHF Transcelver

« 100W HF, 6M, 2M = 50W 70CM » TS-2000X 10W 1.2GHz
» Built-in TMC, DX packet cluster= IF Stage DSP » Backlit front
kay panel

Call For Special Pricel

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

TEXAS STORE coOM

SUNNYVALE, CA
(877) 892-1749

NEW CASTLE, DE
(800) 644-4476

TM-D710G | 2M440 Dualband

» ViVV+U/U+U operation = Built-in GPS = Built-in TNG for APRS
& DX-Cluster operation = 50%W 2\ & UHF = 1,000 memories = Dual
receive » Green or amber backlight colors = Latest APRS firmware
winew features « Sky Gommand |1 remote functions

Call For Special Pricel

" §15
S

TM-V71A | 2M/440 DualBand

+ High RF output (50W) » Multiple Scan « Dual receive on same band
(VxV, UxU) « Echolink™ memory (auto dialer) « Echolink” Sysop
mode for node terminal ops = [nvertible front panel = Choice of
greenfamber for LCD panel= 104 code digital code squelch = "Five
in One" programmable memory « 1000 multifunction memory

Call Now For Your Low Pricel

TM-281A | 2 mtr Mobile

* 65 Watt =200 Memories » CTCSS/DCS « Mil-Std specs = Hi-quality
audio

Call For Special Low Pricel

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
! . ® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® ONLINE - WWW.HAMRADIO.GOM

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

PHOENIX, AZ
(B00) 550-7388

ATLANTA, GA
(800) 444-7927

® FAX — All store locations
® MAIL = All store locations

ING

TS-480SAT/HX | HF + 6M Transcelver

* 480HX 200W HF & 100W 6M {mo tuner) = 4805AT 100W HF &
6M w/AT = Remotable wifront panel/speaker « DSP built-in

Call Now For Low Price!

TH-D72A | 2M/440 HT w/extended RX

« 5W TX, RX 118-524 MHz, VxU, VxV, UxU »
APRS wi/buift-in 1200/9600 TNC  Built-in GPS,
Built-in USB, digipeater » Echolink™ compatible,
« Mil-Spec STD810

Call For Speclal Low Pricel

TH-F6A | 2n1220/440

= Dual channel receive » .1 - 1300 MHz
(cell blocked) RX = FM, AM, SSB = 50/
2MV220/440 TX, FM =435 Memories » Li-lon
Battery

Call For Low Price!

TH-K20A | 2v Handheld

* 2M 5.5W « VOX » CTCSS/DCS/A750 Burst
built-in « Weather alert

Call For S peclal Low Price!

KENWOOD

PLANO, TX Co
So?

ONLINE STORE
WWW.HAMRADIO.COM

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

+ Kanwood coeposs expire 1273144, Contact HRO for pomation details. Toll-fres including Hawaii, Alaska and Canada. Call will be routed io the nearest sbore. 811 HAO B00Hines can assit you. B the first line vou call & bosy, yos may call another. 47, GA_C0, GA, VA rsidents add sales fax

Prices, s and

ubject o chasge without notice.
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PLANO TEXAS STORE COMING SOON!

s 40 Tubular Tower

Call For Latest Pricing!
MA-550
ACOM-1000 55 §
B . RRC-1258 MkiI-S-Set 1055 Tl;lhular guweL ﬁndles
« HF and 6 Meter 1KW Amplifier « Match 3:1 SWR with No Tuner i ; ) | 5q. ft. at 50 mph » Pleases
« User Friendly QSK Operation « LCD Message Display « Single This set of interfaces allows remote cantrol of your Ar_na-telur P:adlo neighbors with tubular stream-
4CXB00a Tube » Vacuum Antenna Relays Sta?[il;_ via Intermet in at usle E:{-ftrrllandt_t\; and colstdeﬁt_:;;]twe \.;a\_nif. lHB- lined look
moteRig gives you contro e radio coupled with crystal clear
Call For Additional ACOM Products! TX & RX audio and sending GW with your own Paddle! s anden i Lo
: . - All US Towers shipped by truck;
! e
Mew ! Now Stereo Version for Dual Receiver radios. [ 4 | irsiight charges additional,
lm Works with all Computer-controliable radios from:
INDUSTRIES: = e i Alineo - Elecraft - ICOM - Kemwood - Yaesu

For radios with detachable front panels no PC is required for:

_b i: TS-480HX/SAT; T5-2000 (RC-2000 req'd); 1G-703/Plus; 16-706 g
"] series; DX-SRET; 1C-2820H; IC-R2500

Just simply insert your control box in place of your .
=21 SXJ_'iT'C'P L-(leng Eh) RGS8x front pani?tintercoﬁnm cable, place ﬂfe body gﬂhe ]
(240UF) w/PL259 Connectors radio on the remote end and you are on the air as if ™@-455 ;:i
Each End__ Weat h.e r-Proof yndt_l z_tge Tl?ﬂ?! Ext:;'j_ IGnn;(ml}lfr:r and Remote interface units sold 55'freestanding crank-up » Handles 18 sq. ft @50 b_fﬂ
Heat Shrink Tubing. NIRRTy TOT LIRS STeRieLTA: mph + Mo guying required « Exira-strength construction |
= Stranded Center Conductor. Now includes 12V power supply, $12.95 valug! » Can add raising and motor drive accessory » Towers 'ﬁ
= 95% TC Braid + bonded rated to EIA specifications « Other models available at %
100% Foil Shield. Avaliable exclusively from all HRO locations! great prices! _!.}‘!

= Very Flexible, Light Weight, and
Smaller than RGS sizes.

= Non-Contaminating-UWV Resistant-
Direct Burial-Black Jacket.

Revolutionary Radio Interfaces
( b Rig control interfaces with CAT for all popular radios. Digital modes
including RTTY, PSK, G5 (WinKey emulation), MFSK, MTE3 SSTV,

® = =Y. = W PAGTOR and many more. Experience untethersd conngction to the
235-5X- ”ength) 17 Wide computer using the new WTI-1 wireless transceiver interface,

o

Tin-Copper w/Ring
Terminals Each End. i PO
A i ’ EHEs

Adnesive Lined State of the Art Antenna Analyzers = 0y Svh

Heat Shrink Tubing. Gregl selection of antenna analy:_fe_rs designed for W' @ > i,'f; a0d

w Grounding Braid Heavy Crade testing, checking, tuning or repairing antsnnasand | i s Gag G

u( ion: 3% 48- IJE;"Sﬁd ) feedlines with frequency ranges and accuracy to I Jeit" Gag a0eo
b ABEERELIO: SRR meet the needs of even the most discriminating : ._ Gg - 1)

ga 85 Amps. B

L o s amateur radio operator.
= Easy rermincation: Ye p

Stud Ring Terminals. ngExpel’t

w ® RETAIL LOCATIONS ~ Store hours 10:00AM - 5:30PM - Closed Sunday HRO is owned
5 . ﬂi‘; . ® PHONE - Toll-free phone hours 9:30AM - 5:30PM  ® FAX — All store locations and operated by
£ gﬁgf £ ® ONLINE - WWW.HAMRADIO.COM ® MAIL - Al store locations active hams!

ANAHEIM, CA OAKLAND, CA SUNNYVALE, CA FPORTLAND, OR PHOENIX, AZ WOODERIDGE, VA PLANO, TX cﬂﬂm,,
Soony

(800) 854-6046 (877) 892-1745 (877) 892-1749 (800) 765-4267 (B00) 550-7388 (800) 444-4799

BURBANK, CA SAN DIEGO, CA NEW CASTLE, DE DENVER, CO ATLANTA, GA SALEM, NH ONLINE STORE
(877) 892-1748 (877) 520-9623 (800) 644-4476 (800) 444-9476 (800) 444-T927 (800) 444-0047 WWW.HAMRADIO.COM

Toli-free inclading Hawaii, Als ka and Canada. Call will be muted fo the nearest store. All HRO B00-lines can assist you. IF the st B you call i busy, you may callanother. A7, GA, CO, GA&, VA residents add sakes tax. Prices, specifications and descriptions subject to change without rotice.



The ARRL

HANDBOOK

for Radio Communications

2015 Edition

Discover the theory, practical information and
construction details to expand your knowledge and
skill as an Amateur Radio operator and experimenter.

This 92nd edition of The ARRL Handbook is at the forefront of
the growing field of wireless telecommunications. The book covers
| not only the fundamentals of radio electronics—analog and
digital—but also practical circuit and antenna design, computer-
aided design, digital operating modes, equipment troubleshooting,
and reducing RF interference. Many projects and construction
|articles are included to help enhance your station and expand your
participation as an active radio experimenter. Practical applications
and solutions make The Handbook a must-have for hobbyists
and technical professionals, finding its way onto workbenches,
operating desks, and into university libraries and classrooms.

COMMUNICATIONS
hensive RF Engineering Reference

(&L Tne compre

Dozens of contributors help ensure that each edition is updated
and revised to reflect the latest advances and technologies:

New Projects

= Simple Adjustable Tracking Power Supply

= Tri-Band Moxon Yagi Antenna

= A Legal-Limit Bias-T

= An Eight-Channel Remote Control Antenna Switch
New Information

= Updated material on the state of Solar Cycle 24

= Recommended parts for modifying circuit designs and
fine-tuning performance

= A package of useful applications on CD-ROM from Tonne
Software, including a new version of the ELSIE™ fiiter
design program

= Annual transceiver model review

CD-ROM Inside

Includes the fully searchable text and illustrations in the printed

Softcover Book and CD-ROM book, as well as expanded supplemental content, software,
ARRL Order No. 1920 PC board templates, and other support files.
Only $49.95*
Hardcover Book and CD.-FIOM Y. LY F 1| The BEST DEAL in Amateur Radio is back!
ARRL Order No. 0218 Offer! Save $10.00 and get the Hardcover edition
BONUS! Save $10.00 while supplies last LBt the Softcover price, while supplies last.
Only $49.95* (retail $59.95)

*Shipping and handling charges apply. Sales Tax is required for all orders shipped to CT, VA, and Canada.
Prices and product availabllity are subject to change without notice,

ARRL | www.a rrl.org/shop

’ 100 Toll-Free US 888-277-5289,
h or elsewhere +1-860-594-0355

YEARS

ARRL Lyaeorravio®

QST 122074




Study with the BEST!

NEW for the 2014-18 Entry-Level Exam!

Technician Class Book
For the NEW 2014-2018 entry level exam!
Gordo reorganizes the Q&A into logical
topic groups for easy learning! Key words
are highlighted in his explanations to
help you understand the material for test
success. Web addresses for more than 125
helpful, educational sites. Includes “On
The Airl" CD demenstrating Tech privileges.
GWTM $21.95

Technician Book

& Software Package

Gordo’s hook with W5Yl Windows soft-

ware allows you to study at your computer

and take practice exams. Explanations

from Gordo’s book are on the software

— answer a question wrong and his

explanation appears to reinforce your

leaming. Includes free Part 97 Rule Book.
NCS $29.95

Technician Class Book & Audio CD Value Pack
Technician Class book and Gordo's audio theory course, with free Part 97 Rule Book. GWTP $49.95

HF Bands with Gordo & W5YI!

General Class Book

Gordo's manual for 2011-15 reorganizes
the questions into logical topic groups
for easier leamning. His explanations
include highlighted key words to help you
remember the material for test success.
100 + addresses of helpful, educational
websites. Bonus “On The Air!" CD intro-
cuces you 1o General Class HF operation
fun. GWGM §24.95

General Book

& Software Package

Study at your computer and take practice
exams, W5Y| Windows software includes
explanations from Gordo’s book, scores
your results and highlignts areas that
need further study. Package includes

Gordo's General Classhook and free Part
97 Rule Book. GUS $34.95

General Class Book & Audio CD Value Pack
General Class book and Gordo's audio theory course, with free Part 97 Rule Book. GWGP $49.95

Technician Class

Audio Course on CD

Welcome to Gordo’s classraom! Techni-
cian audio theory course recorded by
Gordo talks you through the Element 2
question pool. Follows the order of his
Technician Class book, and is full of the
sounds of ham radio operating excite-
ment! An excellent study aid if you spend
a lot of time in your car or pick-up! On 4
atidio CDs, GWTW $29.95

General Class

Audio Course on CD

General Theory Course recorded by Gordo
is full of the sounds that bring ham radio
to life! He talks you through the Element 3
theory to help you understand the mate-
rial and get you ready for your upcoming
exam. Anexcellent study aid if you spend
a lot of time in your car or pick-up! On 4
audio CDs. GWGW $29.95

Go to the Top With Gordo — Amateur Extra Class!

EXTRA CLASS

Extra Class Book

2012-2016 book includes all Element
4 questions and answers, along with
Gorda's educational explanations. Full of
Gorda's great memory tricks for those
tough math and electronic theory ques-
tiong (watt ‘til you meet “Eli the Ice Man”)!
Bonus “On The Air!" CD highlights Extra
Class operations. GWEM §24.95

Extra Book

& Software Package

Study at your computer and take practice
exams as the W5YI Windows software
scores your results and highlights areas
that need further study. Software includes
explanations from Gordo’s book. Packags
includes Gordo's Evtra Clasz book and
free Part 97 Rule Book, ECS §39.95

Extra Class Book & Audio CD Value Pack
Extra Class book and Gorda's audio theory course, with free Part 97 Rule Book. GWEP $59.95

Earn Your FCC Commercial Radio License!

o i VO SIS

@m-mw- _.

GROL+RADAR Book

Get your FGC commercial radio licenses and add valuable credentials to your resume!
GROL+RADAR includes the new FCC Element 1 question pool for the Marine Radio
Operator Permit (MROP), the Element 3 pool for the General Radiotelephone Operator
License (GROL), and the Element 8 pool for the RADAR Endorsement. Many employers
require these licenses for jobs in marine, aero, safety, and municipal positions. Gordo
and his team have written clear explanations for all the Q&A to make studying for these
exams educational and fun, If you're an Extra Class ham, many of the technical/math
questions will look familiar to you. Fully-illustrated to aid your learning. GROL $49.95

Extra Class

Audio Course on CD

Exta Class Theory Course recorded
by Gordo talks you through the difficult
Element 4 theory to help you understand
the material and get you ready for your
upgrade to the top — the Amateur Extra
Class! Anexcallent study aid if you spend
a lot of time in your car or pick-up! On 6
audio CDs, GWEW $39.95

GROL+RADAR Book

& Software Package

Enhance your learning experience Using
our practice exam software along with the
GROL+RADAR book. Windows software
includes answer explanations from the
hook — when you selsct @ Wrong answer,
the explanation from the book appears to
reinforce your learning.  GRSP $79.95

on-line at WwWW.W5S5Yi.org or call BO0-669-9594

The W5YI Group ¢ P.O.B. 200065 ¢ Arlington, TX 76006




Your #1 Source for Coaxial Cable and Cable Tools

DX

Coaxial Cable DXE-UT-KIT4

Prep Tools for Solder-On Connectors
Using a two-step process, these prep tools are the
ideal way to prepare your foam or solid dielectic
coaxial cable for a solder-on connector, The tools’
premium-quality, long-lasting blades and superior
precision ensure thatyou won't damage the cable’s
conductor.

DXE-UT-8213 Cable Stripper for RG-B,

RG-213, and Similar Sizes ..... $49.95
DXE-UT-808X Cable Stripper for RG-BX,

9258, and Similar Sizes.......... $49.95
DXE-UT-80P PL-259 Assembly Tool............ $22.95
DXE-UT-80N 2-Piece N Connector Tool ..... §22.95
CNL-811 Coax Cable Cutters ...,
DXE-170M Precision Shear Cutters....

The tools also come in cost-saving kits, complete with case.
DXE-UT-KIT3 Basic Coax Cable Prep Kit.. §119.95
DXE-UT-KIT4 Complete Coax Cable

Prep Kit .o, §199,95

DXE-UT-KIT3 eligible for 10 DX Bucks, DXE-UT-KIT 4 eligible
for 20 DX Bucks, see DXEngineering.com for details.

DXE-UT-KIT-CRMP2

Ultra-Grip 2
Crimp Connector Hand Tool Kit

This kitincludes everything you need to make
professional-quality crimps on coaxial and Power-
pole® connectors. The ratcheting steel crimper is
designed to fit ergonomically in your hand to reduce
fatigue. The kit comes with the Ultra-Grip 2 Tool, 5
crimp dies, shears, bratd trimmer, Allen wrench and
case. You get crimp dies precisely sized for RG-8U,
LMR-400, RG-8X and LMR-240 type cables, alongwith
specialized dies for Powerpole 154, 30A and 45A
connectors, as well asinsulated and un-insulated
wire terminals.

The Ultra-Grip 2 Crimp Tool, interchangeable dies
and specialized carrying case are also available
separataly, You can expand the functionality of your
UT-CRIMP and UT-CRMP2 Crimp Tool with extra crimp
dies. They're made to handle various common crimp
connector typesin several sizes.

DXE-UT-KIT-CRMP2  Complete Kit, 5 Die Sets, $§154.95

DXE-UT-CRMP2 Crimp Tool for RG-8U/f

LMR-400 Size Cable.......... $49.68
DXE-UT-CRMP2-8X  Crimp Tool for RG-8X/

LMR-240 Size Cable .......... §49.88

DXE-UT-CRMP2-PWR Crimp Tool for Powerpole®
15,30,454 ... $49.68

DXE-UT-DIE-INS Crimp Die for Insulated

22-10 AWG Terminals ....... §19.73
DXE-UT-DIE-UNIS  Crimp Die for Uninsulated

22-8 AWG Terminals......... §19.73
DXE-UT-KIT-CRMP2 eligible for 10 DX Bucks,
see DXEngineering.com for details.

Amphenol°Connex

AMP-172135 AMP-112116 AMP-112533
vo v §7
F
pd \
AMP-182102 AMP-182115-10 AMP-172100
e & 7
!I
AMP-172102 AMP-182130-10
S Q,' .

@ e
AMP-112116 BMC Male, RG-58/LMR-195.......§1.59
AMP-112533 BMC Male, RG-BX/LMR-240.......§1.78
AMP-172100 Type N Male, RG-58/LMR-155.. §4.01
AMP-172102 Type N Male,

RG-8/RG-213/RG-393................. §4.35
AMP-172102H243 Type N Male, DXE-8U/

DXE-400MAX/LMR=400.............. §3.91
AMP-172135 Type N Male, RG-8X/LMR-240,. 54,38
AMP-182100 PL-259, RG-58/LMR-240............$4.14
AMP-182102 PL-259, RG-8/RG-213/RG-393... §3.95
AMP-182115-10  PL-259, RG-8X/LMR-240.............
AMP-182130-10  PL-25%, DXE-8U/

DXE-400MAX/LMR-400...

January 10th is MFJ Day at DX Engineering. Shale off theWmterdoldrums and malke some eyeball QS0s. Get super deals on open- box gear.
Plus, all MR brands—Ameritron, Cushcraft, Hy-Gain, Mirage, MFJ, and Vectronics—will be on sale.

._.——-"J‘

_._.,.,.-—- fra—

q.\

DXE- PLZSB DXE-PP30

Dual Vertical Array
The Dual Vertical Array is an easy-to-install
two-element vertical antenna phasing
system that offers great HF performance.
ltuses a new design toincrease array
efficiency by eliminating the waste load port
found on previous systems. The array can
handle 2 kW, with a front-to-back over 20 dB
and up to 3.dB of gain over a single vertical.
The DX Engineering Dual Vertical Array systems are
available for the 160, 80 and 40 meter bands. More
bands are coming soon.

DXE-DVA-160-P  Dual Vertical Array,

160M with Cantroller............ $469.90
DXE-DVA-80-P Dual Vertical Array,

80Mwith Controller............. $454.90
DXE-DVA-40-P Dual Vertical Array,

40Mwith Controller.............. $439.90

Eligible for 45 DX Bucks, see DXEngineering.com for detafls,

Receiver Guard 5000

Protect your sensitive receiver against high levels of RF
from strong or nearby signals. DX Engineering’s Receiver
Guard 5000 is perfectif you have areceive antenna
saturated with high RFlevels. Itis also useful for Field
Day, SWLor ifyour neighbor generatesa lot of RF.

The RG-5000's advanced design limits strong signals
with minimal harmonic neise and is RF transparent
atnormal receiver signal levels. Designed for the
world-class multi-transmitter contest station K3LR,

it offers 100% protection to expensive transciever
front-ends, The RG-5000 provides performance and
frequency coverage superior to other devices. At a
continuousinput of 10 W maximum, ocutputis only +10
dBm (83 dB over S-9), and insertion loss is under 0.15dB
from 0.5 to 50 MHz

DXE-RG-5000 Receiver Guard 5000...............574.95

Rt
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Solder-On Two-Piece Connectors

Silver plated and featuring PTFE insulation, these
low-oss connectors have an extraordinarily high
electrical breakdown point.

DXE-PL259 UHF Male Connector ...t
AML-83-15P Amphenol PL-259 Connector ...
DXE-N1001-S  Type M Male Connector ...............
DXEUG175S  Adapterfor RG-58.....
DXEUG1TES  Adapter for RG-8X......

Anderson Powerpole® Connectors

DXE-PP30 For 12-16 AWG, 30 Amps,
TOPAITS..c.cviismssnamminisios i 312
DXE-PP45 For 10-14 AWG, 45 Amps,
10 Pairs... ” $17.95

Copper

Ground Rod Clamp

This clamp is the perfect mounting platform for up
to six of the common coaxial protector models from
PolyPhaser and Alpha Delta, sold separately. It
securestoa 5/8" to 3/4" 0.D. ground rod using the
included stainless hardware. The clamp is shown with
aptional parts.

DXE-UCGC  Copper Ground Rod Clamp...........$48.95




Highest Quality Cable and Assemblies

Always the Best Cable at the Lowest Price |
+ Made to DX Engineering’s ngid specfications
+ Available in full spools or cut to your custom length

]
Made in USA

Bulk Cable  Impedance Length Price
Low-Loss Mini-8 Cable
DXE-BX 500 per foot $0.38
DXE-8X-1000 50 Q 1,000' | $299.99 DX Engineering’s
Low-Loss Cable Revolutionary PL-259 Connector*
DXE-213U 500 per foot $0.89 A “Better Mousetrap” Approach to Your Cable.
DXE-213U-500 500 500" | §$389.95 This brand new PL-259 design has a
DXE-11U 750Q per foot §0.52 full-diameter, full-length soldered center pin,
Premium Low-Loss Cable which means it will fit snugly into a well-worn
DXE400MAX | 500 per foot $0.92 50-239. The large center pin also makes it
i : easier to flow solder inside, further securing
_DXE"J'NMAX'SOD 50 Q 500 $399.95 the conductor. The silver plated and deeply
Low-Loss Foam Cable knurled shell has precise threads to promote
DXE-8U 500 per foot $0.84 a solid connection with the S0-239. Each of
DXE-8U-500 500 500" $369.95 these PL-259 connectorsisinsulated with a PTFE
Highly Flexible Cable die[lectrti c rfor exceptional RF éh arac tenDs}t(i CE s. You can
DXE-S8AU | £00 |per foot| T (:n y gett |s;1lew connector design at ngineering.
Flooded Jacket Cable ERIRELESE
DXE-F6-CTL 750 per foot $0.19
DXE-F6-1000 750 1,000' | $1439.95 The New PL-259 is Used Exclusivelyon
— - DX Engineering Cable Assemiblies.
DX Engineering starts with the highest-performance, low- oss 8U, 213U and
400MAX coawial cable, and then finishes each assemblly with its revolutionary new
DX Engineering PL-259 connectors. The connectors feature a machine-crimped shield that provides a
is the Best Place 360° electro-mechanical connection. Every weather-shielded, hand-soldered assembly is
hi-pot and continuity tested in the USA They come in multiple lengths, custom lengths are also available.

to Get Coax, Here’s Why:

<~

100% High Voltage (Hi-Pot) Tested
Weatherproof: Adhesive Shrink Tubing Seals Connections
Silverplated PTFEAnsulated Connectors

Hand Crafted by Top Techs

See DXEngineering.com for ﬁ

UV-Resistant, Nen-Caontaminating, \\

Black PE Jacket

More Connector Options

Black PVC Jacket

DXE-8U 50 2

Low-Loss Foam

Dielectric Cable

+ 405" high-flex PVC jacket

DXE-213U 500
MIL-Spec Cable
+ 405" Type Il Uy—resistant jacket

is non-contaminating and
suitable for outdoor use

N | DxE-400MAX 500

A | Premium Low-Loss Cable SCE-AK LA X9 as

f ; + Gas4njected foam, polyethylene Foam Dielectric Cable
UVRenatant Menlantaminating, S dielectric bonded tape foil covered &, | Known as RG-8X or Mini-8
Black PVC Jacket QY R . -

ry by a braided copper shield « ey flexible; ideal for short,

B8 |« 405" low-density Uvresistant

for outdoors
« Direct-bury

Attenuation

polyethylene jacketis ideal

UV-Resistant, Black PE Jacket 1

in-shack jumper cables

« 247" Typell jacketis
non-contaminating
and Uvresistant

« Direct-bury

Attenuation Attenuation  Power _.. . perioofeet Attenuation  Power .

per 100 feet T L e | (0.3dB@5MHz  |6.9kW perioofeet  Rating Ciciency
03dB@5MHz |54kW | 93% 04dB@5MHz |4.9kW | 90% 05dB@10MHz |48kW | 90% 0.6dB @5MHz [3.0kW | 86%
05dB @10 MHz |4.1kW | 90% 06dB@ 10MHz |3.4kW | 87% 0.8dB@30MHz |28KW | 83% 09dB @10 MHz [2ZkW | 81%
09dB @30 MHZ |2.2kW | 81% 10dB@30MHz |2.0kW | 79% 11dB@50MHz |21kW | T79% 14dB @30 MHz |12kW | 69%
12dB@50 MHz |1.8KW | 77% 13dB@50MHz |15KW | 73% 1.8dB @150 MHz |1.2kW | 65% 20dB @50 MHz |0.9kW | 62%
22dB @150 MHz| 1.0kW | 60% 24dB@ 150 MHz | 0.9kW | 57% 3.3dB@450 MHz |0.7KW | 47% 3.8dB @150 MHz |04 kW | 42%

LN

2
DX Engineering Cable is Available in
Pre-Cut Assemblies with Connectors,

DX Engineering Cable Assemblies are built by our techs, right here in Ohio. They re fully tested and are
ready for installation in your shack. For all lengths and connector options, visit DXEngineering. com.

Pre-cut Cable, PL-359 Conneciors

Pre-cut Cable, PL-259 Connectors

Pre-cut Cable, PL-253 Connectors

PartNumber  Length  Price PartMumber  Length  Price PartNumber  Length  Price
Pre-cut Cable, PL-259 Connectors (I TTETEN ] 3 | $20.45| |DXE-400MAXDX003 3 | $21.45| |DXE-8XDU003 3 | $18.45
PartNumber  Length  Price DXE-213UDX006 6 | $22.45| |DXE-400MAXDX006 6 | 524.45 |DXE-8XDU00G 6 | $19.45
DXE-8UDX002 27 | 19,95 | |DXE-213UDX012 127 | $26.45 |DXE-200MAXDX018 18 | §31.45 |DXE-8XDUD12 12' | $24.45
DXE-8UDX003 3 $20.95| |DXE-213UDX025 25 | $a3.a5| |DXE-400MAXDX025 | 25' | $44.45| |DXE-8XDU025 5 | s29.45
DXE-8UDX006 3 $23.95| |DXE-213UDX050 50 | ¢6s.45| |DXE-400MAXDX050 | 50 | $69.45| |DXE-8XDU0S0 50' | $37.45
DXE-8UDX025 25 $43.93| |DXE-213UDX0T5 75 | $96.45| |DXE400MAXDX075 | 75 | $97.45| |DXE-8XDUOTS 75 | $as4s
DXE-8UDX050 50 $68.95 DXE-213UDX100 100 §118.45 DXE-200MAXDX100 100" $119.45 DME-8XDU 100 100" $54.45
[DXE-8UDX100 100' $118.95| |DXE-213UDX150 150° |$178.45| |DXE-400MAXDX150 | 150' | $179.45| |DXE-8XDU150 150 | §79.43|

®
IJ
) | 5.9am to 2 pm
1’}33’0150“]1 east Avlenu-;
Tallmadge, Ohio

ENGINEERING

MEJ DAY

I'Dx ENGINEERING

Huge Showroom specials!

8:30am to 7 pm ET Monday-Friday
1230 to 2300 UTC March-October
1330 to 0000 UTC November-February
8:30 am to 5 pm ET Weekends

1230 to 2100 UTC March-October
1330 to 2200 UTC November-February
Tech: 8:30 am to 7 pm ET 330-572-3200 M-F
Country Code: +1 Sale Code: 1501Q5

Prces & sp ions subject to chonge without notice
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——The-ARRL
Ham Radio
5 License 2%
Manual Third Edition

All You Need to Become an
2 Amateur Radio Operator!

The ARRL Ham Radio
License Manual

Only $29.95

Arduino for Ham Radio
Only $29.95

Pmm.s.\w Indnlmﬁ \.lllll'-lm

5 the [ xom Cussions wih Answer Key,
{orue B e 30,218

TETHIEEY ONUQII] QIREH WU Tonv v

= HEW! Usowith ARLS Onirse e favise
for Mam Ractio.
v y sl CIISAcTOM UNe.
rdui i e renm
sctonhnnchism.

for

A Radio Amateur’s Guide to
Open Source: EJecrrme'cs and
Microcontroller Projects

Glan Popiel, KWESGP

ARRL Appatel

Designed specifically
for ARRL Members

Your First 3 .' v e Y : ‘ Eﬂﬂ -
Amateur Radio : 2015 ‘T : '

HF Station e 19152015 ARRL
only 51995 L . 2 A RR T -4 | o= Centennial

Amateur Radio : : Mug
Calendar - : Only $14.00

Commemerating 100 Years of 5T/
featurng a month-by-menth timeline

2015 ARRL Calendar
Only $12.95

For more great gift ideas visit www.arrl.org /shop




T Banunzmaraiing

Includes:

® ARRL cnnt:ests and other
major ham radio contests

H National event dates:
ARRL Field Day, Kids Day,
Jamboree On The Air,
and more!

B Phases of the moon
B Meteor showers

B Holidays and other
important dates

N 2015 Monthly Planner

H Guide to ARRL
Membership Services

2015 ARRL Calendar
ARRL Order No. 1610
Only $12.95°

*Pluc chipping and handling.

) ARRBL avare.

SHOP DIRECT or ler near you,
ONLINE WWW.ARRL. oP
ORDERTOLL-FREE B88/277-5289 (US)

QST v2/2014

1Y yzars of Q301

HONDA

GENERATORS

What are YOU

re v
o into?

Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)
Lightweight & portable

(Easy to carry at less than 50 lbs!)
Extra long run time.

(Runs up to 15 hours on 1.1 gallons!)
Honda inverter technology.
Eco-throttle

EU2000
ARRL Member Special

We feel that what HAM operators
provide in times of emergency
is often overlooked but incredibly
important and deserve a break
on generators that will provide
power to their equipment.

ARRL Members will receive a
discounted price on the
EU2000 or EU2000 Companion.
Please call for your
ARRL Member Discount
coupon code.

FREE SHIPPING
IN THE CONTINENTAL
48 STATES

MAYBERRYS.COM
800-696-1745

232 Main St. Port Murray, NJ 07865
Ploase read your Owner's Manual and all labels before operation.

FERRITES FOR HAMS

Ferrite = Toroids, Slip-on, Snap-on
Mix 31, 43, 61, 77 for Baluns/Ununs, RFI/EMI
Quantity pricing for Clubs, DXpeditions

Antenna Balun/Unun - kits or assembled
11, 2.1, 41, 9.1 for dipoles, verticals, GSRV,
loops, OCF, end fed, NVIS, quad, yagi antennas

RFI Kits -home, mobile, or portable operation
Free Tip Sheet to cure RFI, reduce radio noise,
work more DXand keep your neighbors happy!

Palomar-Engineers
www.Palomar-Engineers.com
760-747-3343
We Ship Worldwide

NEW 6th
Edition!

by John Figliozzi

The new, expanded 6th Edition of
John Figliozzi's Worldwide Listening
Guide includes completely updated
listings of popular radio programs
that can be heard using traditional
shortwave receivers, as well as
today’s newer listening technologies.
Program listings are classified by
genre and tell you the time of day
and day of the week they are on-
the-air, and how to find them on

your shortwave receiver, WiFi radio,
computer, and [== —
other listening
devices.

This new
edition updates
and reviews

all of the ways |
programs -'
can be

heard — “live,”
on-demand, WiFi, podcast, satellite,
internet, digital and, of course, analog
AM, FM and SW.

Spiral-bound to open in a flat, easy-
to-use format. This all-new edition is
available now, so order yours today!

160 pages— $24.95 + shipping

Order your copy foday from:

The W5YI Group
1-800-669-9594
WWW.W5yi.org
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ARRL Members,

Get'It Allf

A Full Year of
Membership

12 |ssues of QST
Magazine PLUSY
Digital Edition
Mem e nly

Publicatior
Discounts

...And So
Much More!

IrEludes '

www.arrl.orgfjom

-
Intemationsal QST b

Intemational — no printed QST

MName
Street
E-mail

Family Member Name

'Payment Options

O Visa O MasterCard OAmex

Card Number

Cardholder's Signature

O Dis

Expiration Date

*

dress as the primary member, no additional
nd with prim ary member.

Call Sign

City

Phane

Call Sign (if any)

O Total enclosed payable to ARRBL §

ver [ Check Enclosed O | do not want my name and address made available for

non-ARRL related mailings

Join Now

ONLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
ARRL-* 225 Main Street=Newington, CT 06111-1494
Phone: 860-594-0338 » FAX: 860-594-0303

Source Code: QST 122014




FT-1DRBHD 2M/440 FM HT

« TX: 2M/70ecm = Wideband RX: 500kHz-999MHz
(less cellular with AM/FM broadcast) = Power: 5W
+ Analog and Digital (12.5kHz C4AFM FDMA)

* Integrated GPS + CTC55/DCS Encode & Decode
* WX Receiving with WX Alert + Digital

Group Monitor Function « GSM l

(Group Shert Message) * Snapshot
Function with optional Speaker Mic

2M/440FM Transceiver
TX: 2M/70em RX: 108-470/800-999MHz (cell
blkd) » Power: 50W FM « C4FM FDMA w/GPS for
APRS (1200/9600bps) * Packet Ready Color dis-
play * Specdrum scope = ARTS + Bluetooth

« Twin RX+ MicroSD slot = 12/30kHz filters

* 500 memories/band

FI-Z70R

FT-270R 2m FM HT
* TX: 144-148 + RX: 136-174 = Power: 5/2/0.5W
= 200 Memories » Extra large LCD display & speaker

FT-60R 2M/440 MHz HT

*TX: 144-148, 430-450 + RX: 0.5-999 + 5 Watts RF
Ovutput » Features wideband receive from 108-520
and 700-999 MHz (Cellular Blocked) « Emergency
Auto ID System » Over 1000 Memeories

VX-8DR 6M/2M/440 FM HT

= TX: 50-54, 144-148, 222-225, 430-450 MHz

= RX: 0.5-999 MHz (cell blocked) + 1200+ Memories
= Power: 5/2.5/1/0.05W ({1.5W on 220 MHz)

= Optional GPS Unit FGP5-2 with either CT-136
adapter or MH-74A7A hand microphone provides
APRS?® data

BN EEn

FT=-2900R Heavy Duty Wide/Narrow,
Deviation Section 2M FM Mabile

= TX: 144-148 MHz « RX; 136-174 MHz « Power:
75/30/10/5W « 3W of Audio for for Noisy
Environments s Massive Heat Sink (Ne Cooling Fan
Needed) + 221 Memories * Dual Watch « Versatile
Scanning Capability + WX Channels with “Severe
Weather” Alert «+ CTCSS and DCS Encode/Decode
Built-in * Transmit Time-Out timer * Automatic
Power Off

— Yaesu System Fusion —

g

FT-450D HF/6M Transceiver

* TX: HF/6M « RX: 0.03-56 MHz = Power: 10-100W

* Memories: 500 » Built-in Automatic Antenna Tuner
+ IF DSP * Same as the original FT-450AT with new
features: Key illumination, Foot stand, Selectable 300
Hz/500 Hz/2.4 kHz CW IF Filters » Classically
designed main dial and knobs * dynamic microphone

FTDX-1200 HF/6M Transceiver

« TX: HF/6M + RX: 0.03-56 MHz » Triple Conversion
with 32-bit floating point DSP « Power: 100W

* Built-in Automatic Antenna Tumer = 40 MHz IF with
selectable 3 kHz, 6kHz & 15 kHz Roofing Filters » FM
& AM Wide and Narrow modes included * Optional
built-in FFT UNIT supports advanced fundtionality
including AF-FFT Scope » RTTY/PSK31 Encode/
Decode + CW Decode and CW Auto Zero-in » Full
Color 4.3 in. TFT Color Display * USE port

FTDX-3000D HF/6M Transceiver

* TX: HF/6M » RX: 0.03-56 MHz * Power: 5-100W

* Large TFT color display » High-speed spectrum
scope * High end receiver based off of the FTDX-
5000 « IPO = Built-in USB interface » Remote Control
Capability = High-speed auto antenna tuner « RTTY/
PSK31encode/decode included * 5 Digital voice

messages

FIDX-S5000MP _Zimited

HF/6M Transceiver

* TX: 1.8-29.7, 50-54 MHz Power: 10-200W on CW, S5B,
FM, RTTY & PKT and 5-50W on AM « RX: 0.03-60 MHz »

99 Memories *» Agressive 112dB range s +40dBm IP3 or

3rd-order Intercept Range + High stability £0.05ppm
OCXO » 32-bit Floating Point DSP » Variable CW Audio
Peak Filter, and High/Low-Cut DSP filtering » 300 Hz,
600Hz, 3 kHz, 6kHz and 15 kHz Reofing Filters

YAESU mail-in rebates expire on 1231/14. Please check Web or Call for Current Promotions.

«AES»

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411

fax: 414-358-3337
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-19217
orlando@aesham.com

4640 Sauth Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

1-800-558-0411

aesham.com

FOLIOW US ON TWITTER!
witter.com/ K9RES

TRADE UP TO YAESU
CALL NOW FOR A QUOTE!

Radios by
YAESU

The radio




[}
Array so I Ut Io n s Your Source for Outstanding Radio Products

AN Wireless and Array Solutions -
Back Together Again

Taking Amateur Radio to New Heights

Free standing towers to 180 feet and complete
antenna systems!

Packages Include:

B PE Stamped certiifications for your state

= Tower, Tower base and accessories

B Rotators, plates, thrust bearings, certified masts
B Lightning arrestors and grounding products

B Antennas, baluns

® Antenna switches and phasing systems

u Professional delivery at discounted prices

Call us to discuss your needs and we can engineer an economical, safe, and
effective system for you.

Sunnyvale, Texas USA
Phone 214-954-7140
sales@arraysolutions.com
Fax 214-954-7142

Amay Solutions’ products &ne in use atto ||:| D a.nd Contest stations wurld.\ e as 'l'l-l|| s commare aland governmanta Einns.
c.! antennas

A COI INDUSTRIES, INC. CONPANY
SPECIALISTS IN RF TEST EQUIFMENT & COMPONENTS

C Coaxial Dynamics

«Front Panel Avg/Peak

Switch and LED _ ? % @ G@

eBroadband . @ |
25 to 1000 MKz

eMulti-Range Wattmeters accept Coaxial Dynamics

or equivalent 7/8" line size Elements
1o 1500 Watte and Quick Match Connectlors

*Special Broadband

Single Element Included  RF Wattmelers - HF/VHF/UHF
Quality Made in USA Products

A weekly summary of
Amateur Radio news highlights
in a fifteen-minute podcast,
updated every Friday.

Enjoy ARRL Audio News
anywhere: on your smart phone or
tablet, your local repeater, iTunes,

Model 83000-A Model 81021 Model 81000-A or stream it on the go!
Average/Peak Reading Average Reading Average Reading
Single Socket Dual Socket Single Socket _ e
timedes Wk sice Wiocior www.arrl.org/arri-audio-news
Martin RF Supply - Your Online RF Wattmeter S.To.r'e ARBL Gz
RF Wattmeters & Wattmeter ElementseIn Stocke Same Day Shipping HOP DIRECT or zall for 2 dealer near you.
Sales@MartinRFSupply.com ¢ www.MartinRFSupply.com e oL e R Rt R

o
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AMATEUR ELECTRONIC SUPPLY

TH-D72A

TH-K20A

5710 W. Good Hope Rd.
Milwauvkee, WI 53223

TM-D710GA

Dualband FM Mobile with TNC AND GPS 414-358-0333

« TX: 144-148, 430-450 MHz » RX: 118-524, 800- 800-558-0411

1300 MHz (cell blkd) = Power; 50/10/5W = Dual

receive (V-+V) (U+U) - Buili-in TNC for APRS - GPS fax: 414-358-3337

built inte Display Head * Cross-band repeat milwaukee@aesham.com

» Echolink® ready

28940 Euclid Ave,
Cleveland, OH 44092
440-585-7388
800-321-3594

TH-K20A 2m Fm HT
* TX: 144-148 « RX: 136-174
* Power: 5.5/1.5/0.5W + 100 Memaories

TS=-480HX 200W HF/6M Mobile cleveland@aesham.com
TH=F6A Triband FM HT + TX:HF/6M * RX: 0.5-60 MHz * Power: 10-200W
+ TX: 144-148, 222-225, 430-450 MHz {with two optional 22A PS’s) » Memories: 99 « IF/stage 621 Commonwealth Ave.
» RX: 0.1-1300 MHz (cell bikd) * Dual band RX DSP an main band, AF/stage DSP on sub-band
« FM Wide/Narrow, AM, SSB and CW receive modes Orlando, FL 32803
+ Power: 5/0.5/0.05W » Memories: 435 TS-480SAT $250 INSTANT COUPON 407-894-3238

100W with aute antenna tuner.

TH-D72A

2M/440 FM HT with Built in GPS

= TX: 144-148, 430-450 - RX: 118-174, 320-524
MHz « Power: 5/0.5/0.05W = Memories: 1000 « USB
Port = 1200/9600 bps packet TNIC « SkyCommand
and APRS » Stand-alone Digipeater » Built-in High
Performance GPS + GPS logging - stores up to 5,000
points of track data+ Echolink® ready « KISS

mode protocol

800-327-1917

orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114

TS-2000 HF/VHF/UHF Transceiver
$20 4 - » TX: HF/6M/2M/440 MHz + RX: 0.03-60, 142-152, 800-634-6227
INSTANT 420-450 MHz » Power: 10-100W {10-50W on
e ; b 440 MHz) * 99 Memories = HF/6M Auts Antenna Iusvegus@ueshum.com

Tuner » IF/stage DSP on main band, AF/stage DSP on
sub-band

TS-2000X $250 INSTANT COUPON 1.800-558-0411

All the features and coverage of the T5-2000 and also aesham.com
indudes 1.2 GHz @ 10W.

TM-281A 2m FM Mobile
s TX: 144-148 MHz sRX: 136-174 MHz
= Power; 65W » 200 Memories

TS=590S 100W HF/6M Transceiver
Closeout

* TX: HF/6M « RX: 0.03-60MHz MHz * Power:
5-100W = 110 Memories + 10 Quick Channels

* Aute Antenna Tuner * USB for PC and remote

control » Down conversion receiver = Narrow first Fnllnw “s nu mminl
roofing filter »+ More!
wwitter.com/ K9AES
TM-=V7 1A Duaiband FM Mobile
* TX: 144-148, 430-450 MHz * RX: 118-524,
800-1300 MHz (cell blocked) * Power: 50/10/5W TRADE UP TO KENWOOD
* Dual receive (V+V) (U+U) = Cross-band repeat : ]
» Echolink® ready « Optional RC-D710 can replace ';n“' "uw fun n Q“BTE!
the TM-V71A control panel te enable all the features
aidhie;pirginntdM 2 OB TS=-990S HF/6M Flagship Transceiver
» TX: HF/6M » RX: 0.13-60 MHz = Power: 2-200W
KENWOOD Coupons expire on 12/31/2014. + Built-in Auto Antenna Tuner and AC Supply + Dual Rad'os by
TFT Display * Dual receivers * Narrow-band reoofing
Please check Web or Call for Current Promotfons. filiers » Triple DSP » Serial port, USB ports and KE NWOOD
Ethernet port




Superior
Customer Service

YEARS Continuous Product
] Innovation

ALPHA. DELTA

COMMUNICATIONS, INC. | 9.‘

ALL Alpha Delta Products Embody the
Anatomy and DNA of Precision Designs!
They Yield Unsurpassed Surge Protected Coax
Switch, Coax Surge Protector and HF Antenna
Performance and Protection for your Station!
All Products Made in Our IS0-9001 Certified
| Production Facility in the U.S.A.

Model ATT/TT3G50
series 0-3 GHz
broadband coax
surge protectiors
(see connector styles)

Model DELTA-2B/4B
series surge protected
low loss coax antenna
switches

(N, UHF types)

Rugged designs for severe weather

‘ Model DX series HF dipoles with staiic voliage protectors.

All prices plus shipping/handling. 606-598-2029.

Also available from Alpha Delia dealers.

www.alphadeltacom.com
for product technical details, installation requirem ents,
pricing, dealers and contact information

|
118 January 2015

Experimental
Methods in
RF Design

Revised First Edition

Immerse yourself In the
communlications experience by
buliding equipment that contributes
to understanding basic concepis
and clrcults. Explore wide dynamle
range, low distortion radlo equipment,
the use of direct converslon and
phasing methods, and digital signal
processing.

Use the models and discussion

to design, bulld and measure
equipment at both the circult

and the system level.

Contents:
* Basic Investigations In Electronics

* Amplifiers, Fllters, Osclllators,
and Mixers

* Superheterodyne Transmitters
and Recelvers

s Measurement Equipment

* Direct Conversion Recelvers

* Phasing Recelvers and Transmliters

* DSP Components

* DSP Applications In Communications

* Fleld Operation, Portable Gear,
and Integrated Statlons
CD-ROM Included with deBIg_n
software, listings for DSP firmware,
and supplementary articles.

ARRL Order No. 9239
Only $49.95*

*plus shipping and




20th Anniversary
Limited Edition
Availuble Fre :

«CAES»

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411

fax: 414-358-3337
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
clevelond@aesham.com

621 Commonwealth Ave.

ID-51A

d o Orlando, FL 32803
Dual Band Handheld ICOM 407-894-3238
= TX: voice memory for repeat calls * Integrated GPS receiver with GPS loggins function » Repeater search
function searches up to 20 nearby repeater sites « Battery pack, BP-271 + Voice synthesizer function 800-327-1917
announces frequency, mode and call sign * Voice memaory function records incoming and outgoing calls and
can be used as a voice recorder « Large full dot-matrix display » DR (D-STAR repeater) mode operation makes orlando@gaesham.com

it easy to access D-STAR repeaters * micre SD card slot for voice, log data storage and data cloning
* Antenna, FA-5270C « Cloning software » Wall charger + Belt clip »* Hand strap

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

Only 5,000 units will be available worldwide. Be sure to get your Anniversary Edition while supplies last.

1-800-558-0411
aesham.com

ID-5100A
144/440 MHz Mobile

= TX: 144-148 MHz = RX: 118-174 MHz

* TX Powver: 50 Watts « D-Star capability » LCD touch
screen * Enjoy 1000 memory channels * 4 call channels
= 50 program scan edges * 1200 repeater memories

* Wideband receive coverage is 118-137 [AM miode], Ic -71 oo

137-174 and 375-550 MHz * HM-207 hand mic * SD HF/VHF/UHF .
card slot for voice & data storage + D-PRS enhancements  All Mode Transceiver
« TNIC/9600bps modem connectivity * built-in GPS * TX: HF/6M/2M/440MHz * RX: 0.03-199.999, 400-
470 MHz MHz * Power: 2-100W/2-50W (2M)/2-35W
(440) » Memories: 495, 900 D-Star Repeater
Channels * Remote Head * Intuitive Touch Screen
Interface + D-Star DV Mode * Detachable Angled

Screen * 5D Memory Card Slot » USBE Port » Optional
R5-BA1 Remote Control Software » Optional RC-28 Fnllnw "s nﬂ mm!nl
USB Remote Encoder

witter.com/ KYAES

TRADE UP TO ICOM
CALL NOW FOR A QUOTE!

1C=741 0 HF/6M Transceiver

* TX: HF/6M + RX: 0.03-60 MHz + Power: 2-100W

= 15kHz 1st IF Filter and optional 3kHz & ékHz filters to

protect against strong unwanted adjacent signals |

* Much faster DSP unit compared to the IC-746PRO | O

* Automagtic antenna tuner * USB connector for PC control -
IC-7600

Radios by

ICOM Instant Coupons expire on 12/31/14. HF/6M Transceiver O
e e ] e e |+ TXG HF/6M + RX: 0.03-60 MHz » Power: 2-100W I C M'
* Memaories: 107 * 5.8 inch color sereen + High-

resolution real spectrum scope = Automatic antenna tuner




Audio, B+, Filament & Power
Transformers & Inductors

HAMMOND
MANUFACTURING -

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Plastic, Die-cast & Metal Enclosures
~ Aluminum & Steel Chassis

R

www.hammondmfg.com

u.s.
Tel(718) 630-7030 Fax(716) 630-7042

Racks, Rack Cabinets
& Accessories

Canada

omputer

* LOGic 9
* TRX-Manager 5
USB J'\ii] iF(_,S

Post Office of the World
__K3FN OSL SERVICES

Custom 05!.

Tel(519) 822-2960 Fax:(519) 822-0715
Buckmaster | 4

OCF Dipoles f% m

Built to last from quality materlalsl
4-Band: 40, 20, 10, & 6 meters

7-Band: 80, 40, 20, 17,12, 10, & 6m
8-Band: 160, 80, 40, 20, 17, 12, 10, & 6m

BOO-2B2-5628 hameall.net

Since 1982 540-B94-5777

BALUN &

High Grade Baluns and Ununs

Envelope Mailing Systems
International Return Postage
Custom QSL Service

Envelope Mailers:
European or Normal Size — Covers & Retum
Security Tinted — No Folding of the Refum
European Size Pictured Above
$5.00 per Pack plus Shipping. (25 Envelopes per Pack)
Postage:
RetumP e for Over 100 Countries — Fair Pricing
Order Om

K3FN Custom OSL Service:

We Will SL for You. Choose Your Category!
Details on Our Web

K3FN@aol.com

120 January 2015

www.balundesigns.com

Professionally built
Baluns and Ununs for all
antenna and feedline
applications.

Quality Products at
Reasonable
Prices

Custom
winding
on
request.

817-832- 7197

N N \'a‘\i W n ,: g"'

.L...J‘H

ARRL Perlodlcals
on DVD!

ARRL’s popular journals
are available on a compact,
fully-searchable DVD. Every

word and photo published
throughout 2014 is included!

= QST The official membership
journal of ARRL

s NCJ National Contest Journal

= QEX Forum for Communications
Experimenters

SEARCH the full text of every article
by entering titles, call signs, names
—almost any word. SEE every word,
photo (including color images),
drawing and table in technical and
general-interest features, columns
and product reviews, plus all
advertisements. PRINT what you
see, of copy it into other applications.
System Requlrements: Microsoft Windows™
and Macintosh systems, using the industry
standard Adobe® Acrobat® Reader® software.

The Acrobat Reader is a free download at
www.adobe.com. Windows 8 compatible.

2014
ARRL Periodicals
on DVD
ARBL Order No. 0325
Only $24.95°

Additional sets available:

2013 Ed., ARBL Order No. 0093, $24.95
2012 Ed., ARRL Order No. 3152, $24.95
2011 Ed., ARBL Order No. 5651, $24.95
2010 Ed., ARRL Order No. 2001, $24.95
2009 Ed., ARBL Order No. 1486, $24.95
2008 Ed., ARRL Order No. 9406, $24.95
2007 Ed., ARBL Order No. 1204, $19.95
2005 Ed., ARRL Order No. 9574, $19.95
2003 Ed., ARRL Order No. 9124, $19.95
2002 Ed., ARRL Order No. 8802, $19.95

ARRL Ziireir ravio®
SHOF DIRECT orcallfora dealer near you.

ONLINE WWW. ARRL.ORG/SHOP
ORDER TOLL-FREE B88/277-5288 (US)

QsT 1/2015
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Arduino Microcontroller Projects You Can Build Today!

Arduino

for

A Radio Amateur’s Guide to Open Source
Electronics and Microcontroller Projects

By Glen Papiel, KW5GP

The Arduino has become widely popular among
hobhbyists and ham radio operators. Hams are
exploring these powerful, inexpensive microcontrollers,
creating new projects and amateur station gear. With

its Open Source model, the Arduino community freely
shares software and hardware designs, making
projects easier to build and modify.

Arduino for Ham Radio introduces you to the
exciting world of microcontrollers and Open Source
hardware and software. It starts by building a solid
foundation through descriptions of various Arduino
boards and add-on components, followed by a
collection of ham radio-related practical projects.
Beginning with simple designs and concepts and
gradually increasing in complexity and functionality,
there is something here for everyone. Projects can
be built quickly and used as-is, or they can be
expanded and enhanced with your own

personal touches.

Projects:

Random Code Practice Generator
CW Beacon and Foxhunt Keyer
Fan Speed Controller

Digital Compass

Weather Station

RF Probe with LED Bar Graph
Solar Battery Charge Monitor
On-Air Indicator

Talking GPS/UTC Time/Grid Square

The national association for
Arduino for Ham Radio ARR L .vareorrapior

ARRL Order No. 0161 225 Main Street, Newington, CT 06111-1494 USA
Special Member Price! Only $29.95* (retail $34.95) " i
' SHOF DIRECT or call for a dealer near you.

Order Online www.arrl.org/shop oNLINE WWW.ARRL. ORG/SHOP
Call Toll-Free 1-888 -277-5289 (US) OR DER TOLL-FREE B888/277-5289 (US)

lambic Keyer

Waveform Generator

PS/2 CW keyboard

Field Dat Satellite Tracker
Azimuth/Elevation Rotator Controller
CW Decoder

Lightning Detector

CDE/Hy-Gain Rotator Controllers

“Shipping and Handling chames apply. Saks Tax is mquired for all oders shipped o CT, VA, and Canada. Prices and product evailbility 8 e subject 1o change without notice,
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Understanding Basic Electronics
A Step-by-Step Guide to Electricity,
Electronics, and Simple Circuits
Second Edition

By Walter Banzhaf, WB1ANE

Introducing Understanding Basic
Electronics, second edition—your gateway
into the exciting world of electricity and
electronics. This boak is written in a friendly,
easy-fo-understand style that beginners and
nontechnical readers will enjoy. Realwaorld
examples and clear illustrations make the
study of electronics interesting and fun

Contents:

® Flectronics — Whatis it Good Far?
(Absolutely everything)

= Analog and Digital Electranic Circuits

= Flectrical Terms: Voltage and Current

® Conductors, Insulators and Resistors

B Elactricity and Magnetism

® Capacitors and Inductors

= Flectrical Circuits — Senes and Parallel

= Ohm's Law

= Fnergy and Power

= \Ahat i Alternating Current (AC)?

® Transfarmers

= |mpedance

= Resonant Circuits

= Active Device Concepts: Semiconductors
Diodes, Transistors and ICs

...and much more!

ANTEMNA SYSTEMS INC

Enginecered to take abuse.

OMSEXHP and KT34M2, Photo courtesy WJGY,
M’ offers a com plete line of top quality amateur,
commercial and military grade antennas,
positioners and accessories.

>4

ANTENNA SYSTEMS, INC.

We produce the finest off-the-shelf and custom
radio frequency products available anyw here.

A
-
W/
)
Q
O
4
PY
.
.
T
-
W/
o)
-
4

For high frequency, VHF, UHF and microwave, we
areyour one stop shop for all of your

M2 products sroud|
high perfermance RF needs. prouc S aneproury

‘Made in the USA’

W

M* also offers a diverse range of heavy duty, high

accuracy antenna positioning systems. 4402 N. Selland Ave.

Fresno, CA 93722
Phone (559) 432-8873
http://www.m2inc.com
sales@m2inc.com

Whether your communication needs are across
. town, around the world or beyond,
M? has World Class Products to suit your needs.

ANTENNAS POSITIONERS ACCESSORIES

Understanding Basic Electronics
ARRL Order No. 0823"

Special ARRL Member Price!
Only $29.95* (regular $32.95)

Also avallable:
Baslc Antennas

ARRL Order No. 9994 ............Only $29.95*
Baslc Radlo
ARRL Order No. 9558 ............ Only $29.95*

*plug = hipping and handling

b ARRL The national association for
AMATEUR RADIO™

SHOP DIRECT or call for a dealer near you,

ONLINE WWW.ARRL.ORG /SHOP

CORDERTOLL-FREE BBB/277-5289 (US)

QST 1/2015

Ready for two high-performance Kkits?

Sienna is our modular, fun to build (soldering required!)
TO0W or 100W HF transceiver.

Sedona is a matching accessory with keypad and V/I
monitor that can also house a PC and SDR.

We provide pre-loaded SMT, pre-built
cables, assembled and tested
controlfer, built-in test functions,
clear step-by-step instructions,
inspired kit packaging, and
excelfent support!

Sedona naw supports
Baspbermy Pl & Arduno boards

The DZ Company, LLC * 710 Grove Ct. ®* Loveland, CO 80537
Toll free 877-HAM-SHACK (426-7422)
DZKit.com & ValleyHamShack.com

January 2015 123



ABR Industries - 8561 Rayson Rd. Ste A - Houston, TX 77080
www.abrind.com - 713-492-2722

Buy With Confidence

Built in our Houston, TX facility, guaranteeing quality control from start to finish.

-~ RG213/U Mil-Spec
’ ,J w/PL259
Connectors.

w/Ring Terminals.

LMR°400UF Type RG8/U
Low Loss
w/PL259 Connectors.

LMR°240UF type §
RG8x Low Loss
w/PL259 Connectors.

In stock at
your nearby

www.abrind.co' _

Visit our site for stock lengths,
prices, technical data, & our
stocking distributors.

American Buill & Reliable ade in USA

TENSIONER™
ANTENNA TREE SWAY PROTECTION

Stealthy tree top
shock absorber

tames tree sway,
controls tension,
sag. See one in action at...

N (5REEN HeroN ENGINEERING L

WWW greenheronengineering.com info@agreenheronengineering.com

Air Boss Antenna Launcher
www.kr4loairboss.com 107

) ) q
See Video i “W
¥

boss @ krdloairboss.com

(585) 217-9083

GH Everyware Wireless Cable

Allows shared IP access to your rotors,
antenna relays and serial devicas

Eliminates confrol boxes and cables o
relay and serial
devices. up to 1 mile

Create your own on-
screen controls using
existing computer for
display and network
routing

Embedded USE eliminates the need for
computer RS-232 ports

Reasonably priced base and remote
modules allow flexible configurations

Unmalched Performance for ANY Retor

“Point-and-Shoot’ preset, USB and RS-232 control
manual push buttons

Effective ramp up/down reduces stress on tower
and antennas

Soft Limits support side mount or extended travel
with quickest rotate to heading

Fie Configuraton Band Halp

Masterislave for stacked arrays

Advanced features not found anywhere else

124 January 2015

Hands-On Radio
Experiments Volume 2

Ham Radio:
Where Hands-0n Lives On!

QST’s monthly Hands-On Radio
column, written by Ward Silver,
NOAX, is one of the most-read
sections of the magazine. Wireless
technology continues to develop
rapidly and radio experimenters
are eager to discover what makes
their radios work. As long as we
keep putting our hands on radios,
there will be techniques to learn
and circuits and components

to try. The second volume gathers
all of the columns over the past
five years, from 2008 through 2012.
Once again, Silver expertly leads
you through 60 short electronics
experiments, designed to increase
your understanding of basic radio
fundamentals, components,
cireuits and design. Includes a
complete parts list from all
experiments in Volumes 1 and 2!

Hands-On Radio Volume 2
ARRL Order No. 3411
Special ARRL Member Price!

only $22.95* regular $25.95)

Also Avallable:

Hands-On Radio Volume 1
ARRL Order No. 1255 =
60 Experiments from QST .

$19.95* | i

Hands-On Radio Parts Kit
ARRL Order No. 1255K

Build the Experiments Yourself!

$89.95*

*plus shipping and handling

The nations| assoclation far
\ A RHL AMATEUR RADIO"®
SHOP DIRECTorcalifor & dealer near youl.

oNLINEWWW.ARRL.ORG/SHOP
ORDERTOLL-FREE BBB/2T7-5289 (US)

QST 6/2013




hy-gain. Rotators

. . . the first choice of hams around the world f

HAM-IV ) HAM- Ngs .' 3
The most popular
rotator in the world! 649 o
For medium communications
arrays up to 15 square feet wind
load area.Has 5-second brake de-
lay, Test/Calibrate function. Low
temperature grease permits nor-
mal operation down to -30
degrees F. Alloy ring gear
gives extra strength up to
100,000 PSI for maximum
reliability. Precision indica-
tor potentiometer. Ferrite beads
teduce RF susceptibility. Cinch
plug plus 8-pin plug at control
box. Dual 98 ball bearing race
for load bearing strength and e-

HAM-VI

s74
with DCU-2
HAM-WII

TAILTWISTER SERIES 11
For large medi- s
um antenna arrays 9
up to 20 sq. fi. wind 799
load. Has S-second
brake delay, Test/
Calibrate functions.
Low temp grease,
tough alloy ring
gear, indicator poten-
tiometer, ferrite beads
on potentiometer wires,
weatherproof AMP

T-2X

TXD2 1
*899

with DCU-2

95 connectors plus &-pin plug at

CD-4511

For antenna CD-4511
arrays up to 8.5
sq. feet mounted 344995
inside tower or 5
sq. ft. with mast adapter. Low
temperature grease good to
-30 F degrees. New
Test/Calibrate
function, Bell
rotator design
gives total
weather pro-
tection, dual 58 ball bearing race gives

control box, triple bearing race $94995 proven support. Die-cast ring gear, stamped

with 13R ball bearings for large
load bearing, electric locking steel
wedge brake, North/South center of rotation

lectric locking steel wedge brake i DCU-3  Scale meter, low voltage control, 2!/ max

prevents wind induced movement.
North/South center of rotation scale on
meter, low voltage control, max mast 2/

mast. MSHD, $109.95. Above tower
heavy duty mast support. T2X, HAM-TV,
HAM-V, HAM-VI. Accepts 17/-2%" OD.

with DCU-3  Steel gear drive, heavy duty, tmuble free

gear train, North center scale, lighted direc-
tional llldIL.EItGI 8-pin plug/ socket on con-
trol unit, snap-action control switches, low
voltage control, safe operation, takes maxi-
mum mast size to 2. inches. MSLD light
duty lower mast support included.

HAM IV and HAM V Retater Specifications

TAILTWISTER Rotater Specifications

CD-4511 Rotator Specifications

Wind Loal capacity (inside wwer) 15 square feet

Wind Toad capacily (inside ower) 20 square Teet

Wind lead capacity (inside tower) 8.5 square feet

Bearing A by dual race/%6 ball bearings

Wind Load (w/mast adapter) 7.5 square feet Wind Load {w/ mast adapier) 10 square feet Wind Load (w/ mast adapier) 5.0 square feel
Turming Power B00 in.-1hs. Turning Power 1000 in-Tbs.|  [Turning Power 600 in.-1bs.
Brake Power 5000 in.-1bs. Brake Power 9000 in.-lbs. Brake Power 800 in.-Ibs.
Brake Construction Electric Wedge Brake Construction Electric Wedge Brake Construction Disc Brake

Bearing Assembly Triple race/138 ball brngs

Bearing A Dual race/d8 ball brings

Mounting Hardware Clamp platersteel U-balts
Control Cable Conductors 8

Mounting Hardware Clamp plate/stee] U-bolts
Conirel Cable Conduciors ]

Shipping Weight 261bs.| |Shipping Weight 31 Ths.
[Effective Moment (in tower) 2800 ft.-Ibs. Elfective Momenl (in Tower) 3400 [i.-Tbs.

Hy—gam DC U 3 Digital Controller lets
you program 6 beam headings! Gives
you full automatic or manual control of
Your hy-gain HAM or Tailtwister Rotators.

Press a memory button or dial in your
beam heading or let Ham Radio Deluxe
{or other) take control, Your antenna auto
rotates precisely and safely to your DX.

(" hygain. Programmable DCU-3 )

Digital Rotator Controller

Jull manual control and fine tuning.

antenna gently coasts to a stop before the
brake re-locks -- greatly reducing damag-
ing overshoots and extending rotator life.

Simply press Left and Right buttons for

Bright blue LCD shows current, dialed-
in and computer controlled beam headings
in one degree increments and your call.

Calibrate lets you accurately match
your display to your frue beam heading.
Has USB/RS-232 ports for computer con-
trol. Adjustable LCD sleep time. Field
upgradeable firmware. 8.5Wx4.3H x9D".
110 VAC. Order DCU-3X for 220 VAC.

DCU-2 Digital Rotator Controller
$399.95, Like DCU-3, but

less programmable memo-

DCU-3 automatically jogs your anten-
na free and safely unlocks it before rotat-
ing begins (great for older rotators with

Mounting H ardwan. Clamp plate/steel U-balts
Control Cable Conductors ]
Shipping Weight 22 Ths.
Effective Moment (in tower) 1200 fi.-Ibs.

AR-40

For compact AR-40
antenna arrays and
large FMJ’T\;{up to $34995 -
3.0 square feet
wind load area. Dual 12 ball
bearnng race. Automatic position
sensor never needs resetting.
Fully automatic control -- just
dial and touch for any desired
location. Solid state, low volt-
age control, safe and silent
operation. 2'/is inch maxi-
mum mast size. MSLD
light duty lower mast sup-
port included.

AR-40 Rotator Specifications

Wind load capacity (inside tower) 3.0 square feet
Wind Load (w/ masi adapier} 1.5 square Teel

Turning Power 350 in.-Tbs.
Brake Power 450 In.Ibs.
Brake Construction Disc Brake

/Replace your YAESU Rotator Controller

Hy-gain YRC-1 g;ve« you more features and a much more
robust controller that is far less prone to lightning damage.
Costs less than repairing your orviginal Yaesu controller!
Easy-to-use -- dial in your beam heading and tap GOTO button.

Exclusive 180 degree AutoReversal™ for fast longpath operation.
Has all features of DCU-2. Bright blue LCD shows current,

dialed-in and computer controlled beam headings and your call.

USB port for computer control. Extra heavy-duty AC power supply.

YRC-1

$32995

WVariable DC motor speed for minimizing damaging antenna overshoot and fast opera-
tion. Intuitive menu for calibrating, offsetting, or changing parameters. Field upgradeable

“sticky" brakes) then turns off your motor rics. 110 VAC. Order Bearing Assembly Dual race/12 ball beari
before reaching its final heading‘ Your DCU-2X. for 220 VAC. ) Mounting Hdl‘d“.‘!rl. Clamp plate/stee] bolts
Conirel Cable Conductors 5
Shipping Weight 14 Ibs,

firmware, Use with Yaesu G-800/1000/2800/G450/650, For AC or DC motors,

J

|[Effeciive Moment (in tower) | 300 Ii-Ibs |
www. hy-gain.com

Nearest Dealer, Free catalog, To Order. . .
Voice: 662-323-9538 Fax: 662-323-6551

®
Antennas, Rotators & Towers
308 Industrial Park Road Starkville, MS 39759, 1S4

Lricesdspecs subject to change without notice/obligetion « 2004 Hy-Gain,




= g S R o All ARRL members have access
o Dy e ' to the digital edition of QST. Enjoy

: enhanced content, convenient
access and a more interactive
experience.

www.arrl.org/gst

QAST?V\'I&

WMF1221 Yastsr Impodance W|th Fout

tenna Analyzer

e an — FASCINAting

Ultra-Porteble DC

|l wku-mmw pro‘ec‘s‘

T

Ilu-b.n. oy nlllt Yﬂ
il Ith nﬂ?’"
= g ,ﬂm nating

.....

Web Version

The digital edition is included with your ARRL | QST Apps for Apple and Android devices i
membership. Access it from an Internet browser

on nearly any online device, including desktop ARRL Members can read and download the digital " ==
or laptop computer, smartphone, tablet and e-book edition of QST on an iPhone, iPad, iPod touch and Android teblels and phones
reader. Download the entire issue to your Read QST online or choose to download individual issues for offline reading.
computer or laptop. The QST apps are FREE.

GET T ON £ Download on thie

. App Store

P> Google play

Go Green! Go Digital-Only

ARRL Members may choose to opt-cut of the mailed, print edition of QST at any time. Compleie our
online opt-out form available at www.arrl.orglqst or e-mail circulation@arrl.org.

) ARRL Giiiizizwivo | ST | wwwarorgiast
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AMERITRIN automatically tunes your

screwdriver antenna as you tune your transceiver!
Super accurate tuning . . . Ultra-fast . . . Extremely Reliable . . . 88 memories . . .

StallProtector™ . .. Fully RFI protected . . . Easy-to-use . . . Compact . . . Works with
most screwdriver antennas am! Icam, Kenwood, Yaesu, Elecraft transceivers . . .

Automatic Screwdriver Antenna

Controller

POWER

Model
sSDC-104

SETUP SKIP ENTER TUNE

SDC-104 (1, K, Y. E)

s159°

Suggested Retail

Call your dealer for
vour best price!

Ameritron AutomaticTune™ mode automatical-
Iy tunes your screwdriver antenna for lowest SWR as

you tune your transceiver!

You get super accurate, ultra-fast and extremely
reliable tuning with 88 programmable memories.

You also get a Stationary Tune™ mode that lets you tune
your transceiver withou! your antenna constantly moving -
- then touch TUNE when you’re ready.

Or you can use ManualTune™ mode by simply touching
up/down buttons until you reach your desired frequency.

Precision four digit LED readout gives you antenna
position, motor current and transceiver frequency == it’s so
bright you can even read it in direct sunlight.

Its super compact, ergonomic design is so intuitive (o
use you Il never need the instruction book! 3%/8Wx3'/2H
x1/8D inches fits anywhere.

Fully RFI protected with RF chokes and bypass capaci-
tors on incoming and outgoing wires and other sensitive
points, All aluminum RF-tight cabinet. Completely elimi-
nates troublesome RFI problems.

Ameritron’s exclusive Stall Protector™ prevents your
expensive motor from burning out. It auto-detects motor
stall and shuts off power w the motor completely. Current
limit is adjustable 100 mA to 4.9A in 100 mA increments.

Menu allows change of motor direction without physi-
cally reversing wires.

Works with single/dual magnetic sensor screwdriver
antennas, Includes interface cable for your transceiver,
power, motor control and sensor wires. Specify Icom,
Kenwood, Yaesu or Elecraft. Additional cable, $24.95 each.

SDC-102, $129.95
Program in ten favorite frequencies and simply push a
button to send your antenna there! Up/down buttons
casily tune to any frequency. Super bright read-in-sun-
light LED digits tell exact antenna position. Easy-to-use.
AutoPark™, StallProtector™.

AMERITRION

SDC-100B, $109.95
Up/down buttons let you manually tune your screw-
driver antenna quickly! Super bright read-in-sunlight
LED digits tell exact antenna position with -999 to
£999 digital count range. On/off switch. Reset switch
lets you casily recalibrate.

° Mobile Solid State Amplifier

500 Wi atls PEP SSB/400 Watts
CW output! Covers 1.522 MHz (10/12
Meters with MOD-10M, $29.95, requires
FCC heense).

Turn on and operate -- no warm-up, no
tuning, instant bandswitching.
IWx3:Hx15D", 7 Ibs.

Virtually indestructible! Load Fault
Protection elimmates damage due to opera-
tor error, antenna hitting branches, trucks
passing by. Thermal f)veJ load Protection
disables fh_vpaw.e\ amplifier if temperature
Suggested Retail 1s excessive. Automatically resets,

AWM-3EB Precision Mobile SWR/Wattmeter
AWM-3s/py Wvaits, 1.8-60 MHz. LED lighted Cross-
$ \'(.,tdlL SWR/Wait-meter. Read nwe peak
' 1 59 OF AVETAZE POWET il (WO POWET Tanges.
Suggested Refail Has high SWR LED. Wattmeter is
SWx3'sH x17:D inches. Remote is 3'7:Wx
23H x2%/:1) ches. Use 9V baltery or 12
VIDC.

AWM-35B, $159.95 has 300 Watt low,
3 kW high meter scale.

AWM-3SBH, $159.95 has 100 Watt low,
1000 W high meter scale.

ALE-S00M

8 H e

ALS-500M
$ Cull your dealer for

your best price!

Just 174" thick -- cas-
ily mounts on your dashboard for easy
viewing. Remote sensor with 25 thin,
flexible cable lets you place the sensor and
coax aut-of-the-way, Handles full 1500

60-70 Watts in gives full output. On/Off
switch bypasses amplifier for barefoot
operation. Extremely quiet fan turns on as
needed. Excellent harmonic suppression,
push-pull output, DC current meter. Use
13.8 VDC/80 Amps.

ALS-500RC, $49.95. Remote head gives
full manual, remote control of ALS-500M.
ARI-500, $119.95. Lets your transceiver
auto bandswitch your ALS-500M amplifier.
SPS-75MV, §259.95. 110/220 VAC input,
T5A@13.8 VDC out. Switching power sup-
ply lets you operate ALS-500M at home.
Caﬂ your dealer for your best price!

Free Catalog: 800-647-1800 )

A MERITROWY
«« « the world’s high power leader!
116 Willow Road, Starkville, MS 39759
TECH (662) 323-8211 = FAX (662) 323-0810
§ a.m. -4:30 p.m. CST Monday - Friday
For power amplifier tnmponn-nts call (662) 3238211

wWww.am erttron. com

Frices gnd speciffcafions subject o clanmge withont notice. ©20) § Amerition

AMERITRON . .. the World’s High Power Leader!
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S e : FOR PREMIUM
CABI.E’ X-PERTS, INC. | ELECTRICAL
. Connecting You to the World... PERFORMANCE FROM
-
1-800-828-3340 : YOUR EQUIPMENT

Private labeling at no charge.
We take great pride in our work!

Custom or Ready-Made
Coaxial Assemblies

Visit us on-line for cable selection and great prices.
7 Made in the USA - Serving You Since 1989 ~»

Limited Time - FREE Shipping on Orders of $100 or more.
Please mention this offer when ordering.

www.CableXperts.com

still Struggling With | CONNECTOR-izd!

Ten-Ten International Net, Inc.

Awards - QSO Parties - Special Events - Paperchasing
NETS DAILY (except Sunday) on 28.380 and 28.800 at 1800z
CHECK US OUT ON THE WEB

www.ten-ten.org | www.10-10.0rg

ARRL’s Visa
Signature® Card
Apply Today!
www.arrl.org/visa

CALL NOW TOLL-FREE

' 1-800-634-0094
: 30-DAY MONEY-BACK GUARANTY!

Wanren Gresoire & Associates LLC
1933 DAMS ST SUTE221, S ANL EANDRO C A 94577, USA
WOICES10-282-03006F AX 510-633-0355

1349 veman Ter Sl.‘l'.l'l Mcﬂeo CA 94402_3331 L VW EBSITE wanw. warrengregaoire.com J

INBAD & o
ilters for your

. - ~ FT-817/ND, FT-857/p | PO Box 2110

iNnternational radio and FT-897/D Radios! | Aptos, CA 95001

TEL: 1-831-462-5511

FAX: 1-831-612-1815

Your 20-Year-Old . BOOM MIC. HEADSET |
Repeater Controller? | | Justpluginiistenand talk 58" : b
0 R, ! - ' member
léf,.?r/__'~ Ao i el a |} More than one radio? ' volunteer
e A K o iR s | | — ADAPTERS !
More Power, More Features | , now avaiable B i
y for most radios 2
Less Money i MODEL “{} ¢4
v DIY? : !
State-of-the-Art Repeater o Sy TR-2000 :
Controllers and Accessories JEUGER VLR ;
'LISTEN ONLY :
rcom 'ueansers $49.95 ! s
i OR 97002 (503) 678-618 INEW RADIO? I. Don't let a disability keep you off the air!
DAy : < - 2 : ! Ml Courage Handiham System call Toll-Free
www.arcomcontrollers.com| . Wweofer ew connector Bl 3915 Golden Valley Road e
:;nstalllaic:;n or adaplers I‘ Golden Valley, MN 55422 www.handiham.org
PEOMOTING THE USE OF TEN METERS SINCE 1962 | ;j,*f;: ne:dr;L_ :
I
]
I
]
I
I
I

Performance Products for Your Radio!
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MFJ-225 Analyzer, ‘399
- Plots graphs on

MFJ-259(: Analyzer, £299* B MFJ-269C Analyzer, ‘399“

World's best selling T {) aded MET-269C has el

antenna analyzer covers atures of MFJ-259C MEFT graphical
530 KH= to 230 MHz, plu's 415470 MHz, 12-bit analyzer Two- |
LCD, SWR and 1mped A/D converter, character- L=k port VNA meas-

. urement Display/print on PC
using IG-muuVIVA freeware. DDS
| frequency control 15-179 9 MH=

MFJ-8962D Tuner *229%

Compact roller
inductor anten-

ance or SWR bargraph,
analog meters, signa
generator, freq countar

DealeriCatalog/Manuals
Visit: hittp:/Awww.niffenderprises.com MFJ-349E Tuner *189°
or call foll free 800-647-1800

World's only 6 e

= 1 Year No Matter What " warmanty = 30 day money i -160 Meters JOG’
back guarantee (less #/h) on orders duect from MFT 040F tuners watt AirCores1® na tuner han-

MFEJENTERPRISES, INC., than all oth-  Roller Inductor dles popular
A I’Eﬁg?ﬂ?%ﬁggﬁ%& 685 '5371}19 0" ersinthe world! Large 3" cross-  antenna tuner gives you absolme Ameritron AL-811H/811 amps
. Pk X ™
62)313-6551 6430 ¢51, Mon T At Fiping needle SWR/Wattmefer, 8 posi- minimum SWE. 37 cross-needle  AirCore™ inducter, 3" Cross-

et e (€ 01 VW B I on antenna swritch, dummy load,  meter, true peak reading meter, Needle meter, 6-position antenna

- E Match any antenna 1.8-30 MHz  dummy load, 8 pos antenna switch ~ switch, 200W 35B PEP output.

MFJ-989D Tuner *409° MFJ-929 AutoTuner *229% B MFJ-993B AutoTuner *269° | MFJ-998 AutoTuner *699°°

istic impedance 0-600
Ohms, coax calculator,
parallel equivalent R/3C

MFJ-969 Tuner ®229*

@ [ egal-limit mCmﬂpact 200 Watt Select 300 Watts g ~ Full 1500
antenna tuner IntelliTimer™ tunes any  (6-1600 Ohms) , Watts
has Air-Core™ unbalanced antenna or 150 Watts (6- W f SSB/CW
nductor, 500pF  wlfra-fast! 20,000 Virtual 3200 Ohms) with the w o:ldt only  Digital and
air variable capacitors, fast-  Memories, Antenna Switch, dual power automatic tuner 1.8-30  analog 8WE./Wattmeter, 12-1600
tune crank, high voltage balun, 3" Efficient L-network, MMatches 6- MHz, 41 current balun, LED light- Ohms from 1 8-30 MHz, built-in
meter, dummy load, ant switch 1600 Ohms from 1.8-30 MHz. ed cross meter, backht LCD, more!  antenna switch, autc amp bypass.
MFJ-1778 G5RV *44* MFJ-16X( HF Sticks *14* MFJ-2289 BigEar *179* MFJ-1786 HiQ Loop *419°
@ G wEfficient, all band Rugged, sleek 6-40M mabile 7.0-55 MHz Big 10-30 MHz Super Hi- -
~G5RV antenna 1s only HamTenna™ antennas, $14.95 Eaqr™ antenna z - Q loop, remate con-
102’ long, has 32.5 each band 250 Watls, 7" extend- has 34 feet of S trol. 36" dia all weld-
ladder line matchmg ed, collapse to about 4 feet for radiating ele- s ed construction, but-

section ending in an storage. Quickly screws into any ments for BIG signall Backpack terfly tuning capac1t01 i
30-239 for feedline. Operate 30- 3/3-24 female mount for quick portable, fast set-up/tune, 1 KW ABS plastic housing

10 Meters with tuner 1500 Watts. band changing 60-75M, $19.95. PEP SS3B/C'W, rugged construction  MFJ-1788, $499.95. 7-22 MHz

MFJ-260C Dry Load *39* MFJ-1702C Ant Switch 3392 MFJ-915 RFI Isolator 2 9‘-“‘ MFJ-918 4:1 Balun ‘24“

300W VHF/HF Dry 2-position antenna Prevents unwanted RF from High-permeability fer-
Dummy Load han- switch has center traveling on your coax shield rite beads on high-qual-
dles full load for 30 ground, auto ground- into your expensive transcerv- ity RG-303 Teflon™
seconds. Derating ing of unused position, er. Prevents stray RF that coax True 1:1 current
curve to 5 minutes 2.5 k'W PEP and works cause painful RF “bites” and balun/center insulator.
SWR below 1.1:1to to over 500 MHz Lightning surge  eratic operation. Heavy duty 2" diameter by 6" long.
30 MHz 151 from 30-650 MHz.  protection S0-239 Connectors weather protected PVC 15 TWx5H 14 gauge stranded copper wire.
MFJ-264, $74.95. 1.5kK'W load MFJ-1704, $79.95. 4 positions. mches. 1.5 KW 1.8-30 MHz Handles 1.5 kW 1.8-30 MHz

MFJ-270 Surge Protect *19°° § MFJ-392B Headphones *24* | MFJ-4230MV 30A PS *89*

Safeguard your Perfect for Ham Radio . VWorld's most 19.2 Ib. transformer
and shortwave listening compact 304 delivers 354 maxi-
--88B, FM, AM, data Tl switching power mum, 30A continu-

expensive equip-
ment Shunts to

5000 Amps of peak ° .

and CW. Super 11 hi- N pply. V/Ameler  ous 1-14 VDC out, ’
mmpulse current harm- e weight (8 GZ% padded - 4-16 Volts, ad}us‘tagle SWx2H 110 VAC in Highly regulated, 1%
lessly to ground SWR less headband and ear cushioned design x6D inches, 3 pounds! Selectable load regulation 1 mV Ripple 5-
than 111, lessthan 0.1 dB loss  Each earphone has own volume mnput voitage 120/240 VAC. way binding posts, quick connects.
Use to 1000 MHz, 400W PEP control 3 Smmy/1/4" plugs, 9° cord

Get on the air from anywhere!
Get on HF, local repeaters, IRLP,

. EchoLink and morepﬁ'om any cellphone -
or laptop. Plug and play remote control of vour sta-

"% tion. Control rig, rotate beam, switch antennas.

L RBC-212, $499.95 and cable package ($69.95) is
ulated 5-way posts, cig Ightel qui Adjustable 4-16 VDC. Input 110/ remote re:adyl MFT’s One year limited warranty. For video demon-
connects. 5 Ibs, T Weel H OO 220 VAC. Battery charger 10.5 lbs stration, cable packages, see: WWW. rr_af;entetpmes com

MFJ-868B Giant Meter:149* § MFJ-1026 Noise Cancel =199 - MFJ-434B VoiceKeyer *199°°

Largest HF+6M SWER/ Wipe out interferencel 60 dB Keep mobile g
Wattmeter i the world null SSB/CW/AM/FEM BCB operational Boosts
quent phrases in &S
{ 20/200/2000W ranges. memory Speaker/amplifier

has 6.5” diagonal scale. to lower VHFE. RF low battery voltage
sense T/R switch Up to 25 Amps. P Wx4H=2YS"
MFJ-281 Speaker *12° - - MFJ-557 CodeOsc/Key *39* | MFJ-564 lambicPaddes ‘69"
| T it Deluxe Iambic

»~plays Morse code on code Telegraph k 1 paddles Tens-
two-line high-con- code oscillator, speaker 1011! contact sp acmg ad_]LlStlTl“Ilt'S
trast LCD. Just hold on heavy non-skid steel base. Vol-  steel bearings, precision frame,

% close to recever ume/tone controls Use 9V battery  non-skid feet. Chrome or Bla ck.

MFJ-1728B Mobile *26°° & MFJ-1729 Mobile *39%
5/8 wave MM maobile antenna '

MFJ-4245MV 45A PS *149*
Sw1tchmgpowex =

pply. 45A surge/ E ﬂ <
4C-A contmuaus 9- 5l OA cont Great
15 VDC out. 85- g for ATS-500M

260 VAC in. Low ripple hlgh}yl 5{ solid state amp

MFJ-4275MV T5A PS *259*

Switching power
supply. 75A max/

Saves voice by
i saving five fre-

Get speech fidelity Decodes and dis-
vou never knew exist-*
edl 3" speaker, W, 8
B 0115 1p edance, &
(¥ cord, 3.5 mm mono

MFJ-108B 24/12 Clock *21°*

Read both UTC and - 5.230 15:23

Practice sending Morse

World's Best Selling 2Meter |

Ham radio’s most powerfid

local time simudta- e 440 MHz magnet mount ant- gives maximum possible gain magnet mount dual ban

neously. BIG 5/8 —— —  ennahas 35" magnet, 19 of any single element antenna. . Ihi/440 mobile Get whop-

inch digits! Solid brushed alu- stainless steel whip, handles 1/4 Wave 60 300W, magnet | @ ping GATN 300 Watts, 27 57 !
minum frame 44 Wx2Hx1D" 300 Watts, 15 teet coax. mount, 12’ coax, 53" whip. b stamnless steel whip, 12" coax.

www. mﬂen terpnses. com



Ultra-Portable, Full Featured

12 Volt Rotor System Amateur Radio Operator Certificates

Now you can proudly display your accomplishment on the wall of your shack.
A distinctive certificate is available from the ARRL VEC Department.
This certificate acknowledges the success of newly licensed operators.
The 8 1/2 x 11 inch certificate is suitable for framing. This award is only available
to holders of USA licenses issued in accordance with Part 97 of the FCC rules.

S
B

i
£
i

Technician Class

Cartifiad Radio Dparatar

Portable /\ Rotation

Portable Antenna Rotor and Support Systems
www.portablerotation.com

General Class e

g
&
;
:
<

sales@portablerotation.com g;' =
E = Adv’zll.gc;gglm Class ——
B 2o 2
= P
and other Z '-% % Extra Class
models E ﬁ gq Cortified Radio Operator
S 2 g
atellite work, 4 :
long distance = g
simplex and < é
repeater use. 5
Q
Elk oo o NEW Design! z
Antennas| Order online at:
925.727-3117

www.ElkAntennas.com o www.arrl.org/License-Certificates

Show off your ARRL
VE support today!

ARRL Volunteer Examiners give so generously of their time, energy

and skill. Celebrate your dedication to Amateur Radio with these popular
supply items, designed specifically to honor the service of ARRL VEs
like you.

= ARRL VE ID Badge Lanyard. ARRL Order No. 1342........c.cccoveeeremvcirenanerins Only $3.95
» ARRL VE Zippered Portfolio. ARRL Order No. 5001 ........

= ARRL VE Polo Shirt Black (S-4XL). ARRL Order No. 0281.........c..cccrvevuee... ONIY $19.95
" ARRL VE Pin. ARRL Order No. 0023 Only $5.00
= ARRL VE Patch Rectangular. ARRL Order No. 0121.....cccciiiiiiimmniianad Only $2.00
= ARRL VE Patch Round. ARRL Order No. 0013 Only $5.00
= ARRL VE Challenge Coin. ARRL Order Mo, 0711 Only $9.95
= ARRL VE Manual. ARRL Order No. 1328 Only $10.00

| §
@ pr—— Order Today! www.arrl.org/shop

AMATEUR RACHO
VOLUNTEER EXAMINER |

N ARRL G mabo

Shipping and handling charges apply R

Sales uired for orders shipped tb CT, VA and Canada,
Prices and pr'g;?uct availability are sﬂupr;lecl to change without notice. www.arrl 'org"‘ShOP
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Dealer/Catalog/Manuals
Visit: Iettp:/www.anffenderprises.com
or call toll_free 800-647-1300

+ 1 Tear No Matter What'" warranty « 30 day money
back guarantes (less s/h) on orders durect from MFJ

NTERFRISES, INC.

PH: (66’3)' 333 5860 Tech: (662) 323-0540
FAX:(662)

e, ey 00 AP Eniory

winmw“'-ﬁ

MFJ-925 AutoTuner *4179* MFJ-986 Tuner ’369“’-‘

- sl Super- cumpact

Inreﬂz'ﬂ mer™
Matches 6-1600 Ohms, 1. 8-30
WHz 200 Watts SSB/CW 10,000
antenna memories, nstant Recall™,
IntelliTime™, AdaptiveSearch™

MFJ-910 Matcher *29°

 Mobile unit matches
HF mobile anterinas
10-80 Meters Select

B [ve values of capaci-
tance 120-470 pF to add at anten-

na feedpomnt to ground to form an

L-network with antenna Get more
power outl Handles 300 Watts

MFJE
300 Industral Pk Rd, Starleville, MS 39759

MFJ-223 Analyzer, $349%

Pocket-size 1-60 MHz
Coleor Graphic VA ant-
enna analyzer SWER, R, 3,
7 swept frequency plots,
Multi-parameter bargraphs

at any frequency DDS
generator, field strength meter

MFJ-998BRT Tuner *769*°

1500 Watt SSB/
CW remote
Automatic tuner
matches 12-1600
Ohms, 1.8-30

36551 8430 05T Mem Fr A slagping MHz Weather-sealed Amplifier,
. ™ radio, tuner protection. Output 15

hght:mng induced surge protected.

Kilowatt —_—
Differential-T - - -

roller inductor -
antennia tuner,
simple 2 Jnob tumng‘ lighted

meter, 6-position antenna switch,
balun for balanced lines 1.9-30

MFJ-9 14 TuneExtender *79%

o EXtends your trans-

impedance matching
ramnge Transforms

antenna impedance up/down by as
much as 10 times! 160-10 Meters.

Handles 300W Bypass position

cewer’s built-in auto-
imatic antenna tuner's

MFJ-266C Analyzer, 359%

HF/VHF/UHF antenna
analyzer covers 1.5-185,
220-230, 300-420 MH=
Measure SWE, Z, R, ¥,
frequency, cap amtance
inductance, field stren Sth
Signal source Dial lock

MFJ-994BRT Tuner *399°*

600 Watt remote
automatic antenna

Ohms 1 8-30 MHz.

Fully weather sealed
for outdoor use. Tough, durable
built-to-last cabinet Includes
MFJ-4117 BiasTee Power njector

MFJ-9982 Tuner *699*
Antenna tuner
handles 2500W
continors carri- e !
er18-30 MH= it
Silver-plated, edge ~round roller

inductor, 1000/5! 00pF air capacitors,
antenna mit-ch, dumimy load, balun,

MFJ-9441EK Tuner *129*

Build your own! MET's
popular MFT-241E
antenna tuner i kit |
JSorm. All knobs, hard-
ware, components and 55
switches are here Spend =
a fun weekend putting together'l

tuner matches 12-800

| Handles tull 150
I Watts. Covers 80-6

MFJ-269CPRO,

uggedized antenna
ana lyzer covers .53-230
MHz, 430-520 WMH=
12-bit A/D converter,

$4499

4 characteristic imped-

ance 0-600 Chms,
CoacCalcrlator™, more

MFJ-993BRT Tuner *299*

300 Watt remote
automatic antenna
tuner matches wide-

/ range 6-1600 Ohms

impedances 1.8 fo
30 MHz Handles 300W SSB/
CW. Tough, durable, weather-
sealed, includes power injector

MFJ-931 Ground *109"

Create an artifi- —— {
cial ground! Place

your rig near earth ]
ground potential

even when you are on the second

floor or higher with no earth
grround possiblel Get rid of RFII

Tiny Travel Tlner
has real guts!

Meters Has tuner bypass switch:
Tunes nearly any antenna Ty
AL W=2HHZ2AD inches

MFJ-802B FleldSt:engﬂ1‘49'-“ MFJ-815D Meter *89*

Sensitive fizld strength |

Ultrasonic receiver with parabolic

reflector pinpoints power line noise

for recordin
| to reduce fi %1

MFJ-azﬁB DigMeter 179

High-accuracy auto-
ranging digital
SWER/Wattmeter/
frequency counter measures up to
1500 Watts True peak or average
fcaward and reflected power, SWE,
(%uency sumultansously dxsplayed
ighted LCD 1.8-54 Mhz.

MFJ-4712 AntSwtch 79°*

2-position remote
antenna switch covers
1.8to 150 MHz and
handles full legal
limit 1500 Watts.
Switch box weather protected, 5C-
239 connectors, BrasTee mcluded.

MFJ-704 LowPassFilter 59

Reduce transmutter har-
montics, Avoid TVI Keep S o =
ne1ghbors happy! 1500
Watts, 1.8-30 MH=z

MFJ-1126 PowerStrip *84°

Fused Power Str p.
= outlets: a 14, 3-
54, 2-104, 1-25A and 1-404 6-
pair Anderson PowerPole* 35Amp
contact RF tight aluminum cabinet

MFJ-8100K SW Rcvr *79*

Relive wonder =1
years of radio with &
this regenerative -

SWL recewer 75-13 Meters in five
bands Kit $79 95/Wired, $100 05

Compact Cross-Needle
| SWR "Wattmeter reads for-
"vward/reflected power and

SWR. simultaneousl

meter Two selectable
ranges, butlt-in meter
MHz. 30 or 300 Watt power range.
MEJ-842, $59.95. 140-525 MHz.

mches at 50 feet 3.5 nnn_]ack%ets you use headphones and
proof for the power company Handle mounted
gue. Listen to nature, bats birds, insects.

MFJ-822 Wattmeter *59°%

on large 3"
ower

MFJ-1164B AC Filter *79*

Filters and re-
duces AC power
line RFI, hash,

noise, transients, surges generated
by computers, motors, etc. by 30

dB and up to 60-80 dB with earth
ground Four 154, 120VAC outlets

MFJ-T00P9 Ferrite Chk *32%
s i
MFJ-4225MV P.S. *99*

Eliminate R¥I and TVI
with snap-om ferrite
chokes. Suppress harmful
RF & different sizes

Switching pow er
supply. 254 surge,
224 continuous. 9-15 Je
VDC out, 85-260 AC
n, Cig lighter socket.

MFJ-1020C Antenna *99*

Indoor Tuned Active SWL
antenna covers 0 3-40

MHz Improves selec- ¢§
tiwity, reduces noise
VLE, AM, BC, SWL.

1ght, 1.8-200

meter Ground independ-

to give accurate relative field
strength readings 3" meter, sensi-
tiity control, remote jack

MFJ-891 Meter *109*

GIANT 3'/s" Meter
covers 1.6-60 MHz,
handles 2 KW in 3

ranges: 20/200/2000
Watts. Precision True Active™

PEP circuit for 338 MFEJ-8%4,
$129.95. 1.6-60, 125-525 MHz.

MFJ-945E Tuner *139*

Compact mobile
antenna tuner
- covers HF (1 8-
30 MHz) and 6-Meters. Handles

300W, antenna bypass switich.
Lighted cross meter Mobile

mounting bracket, MFJ-20, $6.95.

10-Hz to 3 GHz counter
features fastreading 300

MHz range w/ 0.1 Hz reso-
lution, 4 gate speeds
MFJ-4115 15A P.S.

Super-compact 1.5 [b
FAWEAHRTAD

surge, 154 continuous. 13.8 VDC

MFJ-8708 ATV Xmtr *159*

Transmit high qual-
ity ATV signal on
433.97 MHz, cable
channel 5&, 59, 60.
Solid 50-100 mW

el Peak-reading HF
4 SWER/Wattmeter
I ﬁ covers 1.8-60 MHz,
has large 3" Cross-

to 30 MHz 300/30 or 300
Watt power ranges For 6 Watt
range swap mnternal jumper 4.1
balun Matches MFI-90 rigs

MF.J-888 FreqCounter*199°

55 99! .

Super;o Sl
switching power sup- -
ply delivers 174

Find power line noise fast with this 18-mch diameter para- 1&;1111; telei‘co 40 dmch
bolic dish Narrow beamwidth pin-points noise generated | D2130Ce oIt reduees . ; :
by corona discharge and ar components to less than 12 influence of environment Needle meter with LED backlight.

True peak reading active circutt,
3000/300 Watt forward, 600/60
Watts reflected power 30-239s

MFJ-1700C AntSW *119*

Six position transceiv-
er and antenna switch-
es cover 1.8-30 MH=

and handle 2 kilowatts
PEP 55B. 50-75 Chm
loads, 80-239 connec-
tors. 4/ Wx6' hHx3D".

MFJ-971 Tuner 129

Portable antenna
tuner for QRPto
300Watts from 1.8

MFJ-1118 PowerStrip 84"
Power two HF
and/or VHF

rigs 5 and SIX Or MOore accessories
from rig’'s main 12VDC supply.

MFJ-383 AmpSpeaker*29°°

Large 2'/2" speaker, 6
Watts output. Requires
12VDC at 2A for max
volume. 8 cord, 3.5

mm mono jack plug on 13’ cord

MFJ-279 Interface *139*

Soundcard mnter-
face goes between
rig and computer ¥ RS
to decode all digital data. & pm
round or modular transcesvers

www. mfjen terpnses. com



| Radio City, Inc.
H am P R 2663 County Road I, Mounds View, MN 55112
www.radioinc.com, 800-426-2891

Associated Radio Ausm Amatwr Lentini Universal Radio, Inz.
£012 Consar pply Communications, Inc. 6830 American Plwy.
Overtand Park, KS 66204 5325 NDﬂI’l |35 221 Christian Lane — Unit A Reynaldsburg, Chix 43068
www.associatedradio.com Austin, Texas 78723 Barlin, CT 06037 www Liniversal-radis.com
B00-497-1457 unm.aarm-:m'l www.lentinicomm.com B00-431-3939
B00-423-2604 800-666-0008

Yaesu YAESU DR-1X Usigque AMS
; CAFMITMN Dual Ba nd, Repeater Bass Capailit y!
Slatiom, 1““3} ll‘t, GAFMIFM Dig ital

wacmm-msm
operdtion on on Em ergency Battery.

FT-991 5 ?
Thidesiee his netheen subpzed moqred by bemkes  WH-8DR
5 watts FM on
2a% i prthe, sfeocd e st wlcmoe, o 6l or
Ieazed, sl s abr m\wm MHz

":!:'::: Fl"l;“KEiilIII'IID ESU
Digital Warld! Premium HEASOMHz . Frpr-: 200
Tronsceiver, T¥ Frequency Couerage: 160 to & m eters,
Fll color TFT dispiay Sto 100 watts (250 25 watts AN

Fr-i?-nll VX-GR

FT-T300R
Dl loarver
Hi'g"'}“mom

o
New Exciting Pricel

FT-237D
Limited to Stock en Hand

R ivaking i HF /2440 ol mode P ortakle 10000
HFf, S0V 2M, 2000, 440 Hz

- FT-2300R Limited te Stock FT 1300R

Repeaters Online! 0M Bhd 720/ 3A0M H on Hand 1431 4MHz

h

THM-DTI0GA
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TS-5505
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Noise Resuaction & TH-V71A
1000 Alghao Mem ores,
Dasplay
TEA00E  Thmen. o Rlso Availables
tnae MHz, Y Tronsceier, ID-51/, ID-31A
K perima e, ; IC-7700, |c-1’rsu, 1c-7410,

wmge DSP anmain  HT/GPS/ 2000 mem oy
ThC <honrels Ic-7200

Anytone AT
VHFLHF 50040 watts, ﬁetuhhle KG-Uwa20P-4
Front Panel, Trae Dual Receive,  WHE/AHF Dual Display, 50040
758 Memory Chornels, Softeors Wtks, 4 power setlings,
Programm dle, Selectnile Front Ponel, 999 Memory

3505 watts,
FCC Certifiod

The HEW Wouxun
KG-UVIS0P
is back in steck!
Qs Band, Dupley Cross-Bard
Repeat, Dual Receive, Duad Track:
& Dual-Speaker, Dual Display

NEW!
144830 sBBX PL/NMO
Base 220 Black i
' Station Antenmna

KY-66B 5
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% | arealso kil L External Speaker
+ Hateh- r'}peﬁu Mo Power: 5 watts
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~ap TR o |
| Varsion mow
TRt o, i @ | O |
&0 AMps CoMtinEsus centhuous ——
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The ARRL
Antenna Book

Build One Antenna, and
You'll Quickly Find Yourself
Planning the Nexi!

22nd Edition

The ARRL Antenna Book Includes everything
Tor complete antenna systems—from plan-
ning, to design and construction. Youw'll find
antennas for nearly any frequency range and
‘operating application: from the HF low bands
through VHF, UHF and microwave; fixed
mﬂun,purhhh. mnh-lle. satellite and more.

nd HF Antannas
* HF 'f;'hgl and Quad Anten
= Long-Wire and Travelin

. ‘.'I:-lF and UHF Moblie A

« Antennas for Space Communications

* Speclal Applications ortable Antennas
= Stealth and Limlted Space Antennas

* Moblle and Maritime HF Antennas

* Recelving and Directlon-Finding Antennas
» Transmisslon Lines

= Antenna Materlals and Construction

= Bullding Antenna Systems and Towers

= Antenna System Troubleshooting

Softcover Book with CD-ROM
ARRL Order No. 6948

Only $49,95¢

*plus shipping and handling

Tha nationg! sssoclation for
A RRL AMATEUR RADIO"®
SHOP DIRECT orcall for a dealer near you.

oNLINE WWW.ARRL.ORG/SHOP
oRGERTOLL-FREE 888./277-5289 (US)

QST 52013




MFJ-207 Analyzer, 109% MFJ-870 Wattmeter, 579 MFJ-818 Wattmeter, *79%

HF SWER Analyzer lets you GrandMaster MFJ  Flat Mobile MFJT
read SWR from 160 Meters SWR/Wattmeters SWR/Waktmeter has

to 10 Meters. Has jack for MEFJ-870, $79.95, large 3” Cross-needle
external frequency counter : 1.6-60 MH=z meter Use 12VDC or

Use 9 VDC or 110 VAC with 30/300/3000 Watt power ranges. plug mnto cigarette lighter plug
optional MFJ-1312D, $15.95 MFJ-874, $109.95. 1.8-525 MHz  with MFJ-5510, $9.95 to light

AW ETHHHEDUAD inches 5/20/200 Watt power ranges meter 1 8-30 MHz SWx3HzID"

MFJ-1703 SafetySwitch *29°* Antenna Window Feedthrough Panels
B Keeps your expensive ==Three $0-239 Tzflon'™ coax connectors let you

transceivers sate from MEd= 45021 $69.95 .. HF/VHF/ULF antennas. High voltage cer-

Dealer/Catalog/Manuals
Visit: Ietip:/Awww.mifferiterprises.com
or call toll free 8060-64 71860

» | Year No Marter What'" wananty = 30 day monsy

ik ﬁ}“ﬁ%éﬂ”ﬂﬁ% ‘;’é‘ﬁ S"E:ngm MET R § transmitting into noth- i=s o . .= amic feed-thru insulators bring in 450/300 Ohm
300 Industnal Pk Rd, Starkeville, MS 307590 M ing! Covers 1.8-30 " -balanced lines. 48 cuts to your size to fit most
PH: (667 323 5-%%“ Tech: (662) 323-0540 d " I\’EHZ’ cotmg%ts\l;‘.’!t? ngs - windows. Ceramic feedthru insulator for long
i SRR e i T R e gSOBanl oot o hﬂre or random wire, stainless steel ground post brings in your
VISA ﬂ] vy E r Switches 50-75 Ohm unbalanced. ground. More models see: WWW.mifjenterprises.com

MFJ-916B Duplexer *2 4%

Use 2 rigs with one dual
band antenna or 2 sepa-
rate antennas on one dual

Switch *79° MFJ-9296 QRPocket *229%

RF zense T/R switch VersaLoad™ dummy ey’ ORPockef™ transcetver has
switches your antenna load handles 1k'W CW or WSS==gs¥ a no-compromise receiver,
from recewe to trans- 2W PEP for 10 munutes. ”:i ’i‘ solid QRP+ SWatts tr anslmt

mit using a relay. Run continuous duty 400 B0 power on every band, QSK T/R band rig. Low loss SO-
Shorts antenna mput to ground to ~ Watts PEP Under 1.2:1 {0 switching, DDS Frequency control, 239s, 50 Ohm ports, 200 W PEP
protect recewver, provides auxiliary  to 30 MHz Includes " Precise 100 Hz readout Allmod-  Other duplexers, triplexers avail-

contact closure, transformer ol (ho PCB). 80-239 ules included: 80/40/30/20/17/15ML  able, see www. mﬁemre:p}'zses COm
MFJ-297 Desk Mic %69 MFJ-44125P 25A PS *94* MFJ-1106 DC Power *34*

Speech frequency 25A, 22A contin- 6-way desl-top DC N DC Multl out-
tailored desktop microphone uous switchin ower distribution unit let Power Strip
cuts through noise and QRM. power sup ly %‘1&15 1as seven Anderson features sux
Switch for 8B punch or full 2-patr Anderson = PowerPole™ connec- total outlets including four
range broadcast quali- PowerPole™ connectmns aswell  tions all connected in parallel Anderson PowerPoles™ (35A
ty Flex boom neck, as 5-way binding posts. Just 3.5 Includes mating connectors for contacts) and two pairs of 354
silibant sound shield lbs. 5*AWx2:Hx5'/D mches. your cables. Total current 15 304 | high current binding posts

MFJ-393 B oom-Mic *39* MFJ-890 Monitor 119 MFJ-1979 TeleWhip *59* MFJ-407D Keyer ‘799’

Professional E coni- Get Worldwide DX a1 7-foot stainless steel telescopic MEFJ Curtis-Keyer ' !

Mic headphones far band conditions on whip 15 manufactured with a solid has all keyer &
modes, dot-dash

memaries, jam-proof spacing,

contesting, DXing and your beacon monitor 7/8" diameter by 23/8" long

traffic nets Comort 14/18/21/24/28 MH= chrome-plated brass base

designed leatherette bandswitch, red Collapses to 27 inches. Operate weight, suietone built-n speaker
i 1 Speed, weight and tone controls

and tune, semi-auto and on/off

adding lets ‘Kou operate Pﬁ/ LEDs hight up 1n the coun- 20M writhout loading coil and
swritches are on the front panel

of hours at the rig try that the International beacon 30/40/60/80/160M with a loading
MFJ-1932 Radial Kit *34*= § MFJ-1903 Ant Tilt Base *79* | MFJ-711B TVI Filter *29*° MFJ=56 1K Tiny paddle ‘24“

Superb 3/4” ear paddmg)headband. network are transmitting in coil 5/8" diameter bottom section.

—y Provides neces- Universal Antenna Tilt | 7 Suppl e55 Tiny Tambic pad- £
sary retum path  base fits most vertical | annoying TVI dle 1s 4ust AWz - :
,L for ground cur-  antennas with or with- caused by 2- HHx1AD inches N
1 j& rents toreduce  out a base bracket | way, broadcast, commercial, ama-  and weighs just 2'h A
ground losses. Mount one side of tilt to teur and CB radios below 30 ounces Precision paddle formed

2 sets of 4 radial wire assemblies mast and other to the MEME N Mz Use between cable/antenna  from phosphorous bronze, rugged
giving a total of 14 radial wires, base Raise your antenna uj J’down and TV/VCER. Type F connectors.  metal base, non-skid rubber feet

Each end wire has 1/4” ring lug. with ease Hardware included.
BF 17RO SaAE oy _ ; MFJ-850B Volt Meter *24 MFJ 553 Telegraph 329

=, Reads voltage 95-135, Deluxe telegraph
5“'3 Wave ground fﬁi’% with a 2% accuracy, Built- key 1s mounted on a
plane 2-Meter base \ in AC socket, soyou don’t non-skid, beautifully
antenna handles 300 11| lose the outlet Derfect for  stamed wood base
Watts Gives maxi- =M the ham shack and motor Steel under-plated bottom malkces
mum possible calcu- homes Color coded scale for it stay put on your table
lated gain of any sn- quick glances Y\ Wx2MHx1', in.  Prewired 3’ cable with 3.5 mm
gle element antenna.

plug 1s ready to hoolk to your rig.
MFJ-335BS 5” mag*15* MFJ-345T LipMount *3 9°* MFJ-280 Speaker *19°
Super-strong 5" mag-
nets with 17" coax.

i HF trunklip mobile mount  Superb audio from this
Choose 80-239 (3), 30-139, M-

has 17’ coax, adjustable tiny mobile speaker
NMO (M) or 3/8-24 thread (T). NMO, T-3/8-24
MFJ-2820 License Mt *39° | MFJ-2822 Hitch Mount *69°**

360°and up/down 3/8-24 Matches 8/4 Ohm imp-
threaded connector edances 3W, 30" cord
MFJ-1412B Antenna *29°° [l MFJ-1717 HT Antenna 18
VHF/UHF FRuffRider™ High World’s best selling HT antenna Stainless steel License | Trailer-hitch Mobile
plate antenna mount for Antenna Mount slides

Gamn Antennahandles 200 Watts, 153" halfwave on 440 MHz,

Ultra wide-band antenna
‘recetves 25-1300 MHz,
transmits 50-1300 MHz
‘Handles 200W Includes
N 30-239, 50’ coax, stain-
less steel elements and
mounting hardwrare

MFJ-336 Tri-Magnet *34°

Three 5" Mags
w/17' coax 8-

Just 40" long Great gain on 2- efficient full size 1/4 wave on HF/VHF/UHF. Antenna mto trailer hitch slot and
Meters and 440 MHz Fold-over § 2M Rugged! BNC. SMA. SMA 1s offset mounted so that it does a bolt locks it n place. 4
lets you take it down in garage. L reverse for Pofung/Wouxzun HTs. not block your license plate Hold HF/VHF/UHF ants. [

MFJ-139RC 24/12 Clock*99*° § MFJ-188BRC Watch *39* § MFJ-105D Quartz Clock 24

Read TrueUTC!  Global radio-controlled . Handsome blacl face
Eﬂ Ea GMT push but-  wristwatch has 24/12 hour _-»,-':. _ wall clock has true 24-
| 07| ton, map loca-  face Highly sensitive } hour Quartz movement.

[ 3 EiFﬁ'ilTi fion JUMEO 4" receiver recewves USA, UK Large white numerals, indicates different
" oyt 16WR11H Germany, Japan, 60 KHz i gold colored hands country timezones -

www.mﬂenterpnses.com

Premier world map
clock has 24-hour
Quartz accuracy Face |



DSP Noise Canceling Products that
give you real clear. speech!

>

DESKTOP

' The bhi 10 watt DESKTOP DSP noise
cancelling base station speaker
cleans up noisy voice signals to leave

clear speech and works with most
transceivers, receivers and SDR radios

plus bhi DSP noise
cancelling technology

: 256 380 1866
www wdrt.com

el inf0 @ drt com
Al products designed and manufactured in the UK by bhi L1d

NATIONAL RF, INC.

Antennas, Receivers, Amplifiers,
and much more!
Visit Our Web Site for Complete Info!

7969 Engineer Road #102, San Diego, CA 92111
Phone: 858-565-1319 Fax: B&ggnm
www.NationalRF.com

Engineered for contintloUs Use
Dry - no oil or coolant required

@ APPLIED

AES, Inc, accepts MasterCard, Visa, Discover, American EXpress and Checks

ENGINEERING
SCIENCE, INEC.

www.bhi-ltd.com

or'\ 9to 35dB
power (2.5A peak)
87(h) x 67(d) x

o an iron:|
GAP Antenna Products Inc.
99 N Wikow 5t, Fellsmere, FL 37948
Tel: (712) 571 9922 Fax: {772 571 9988

W g apantenna.com

Radio control en-/ decoder software / hardware

Bonito - RadioCom

RadioJet IF-radio @
SDR Shortwave Receiver

General Distributor & Support
COMPUTER INTERNATIONAL, since 1980
St. Johns, MI 48879 — Phone Y89 224 9080

qst@ computer-int.com®*#*www.computer-int.com

Four external coupler ports
Power range of 10mW to 2KW

See product reviews at www.aes-rf.com
303.920.8180 to order

www.MorseX.com

NG —-‘_m
ﬁ FROESE EXpress @

D
Everything for the Morse Enthusiast!

HUGE SELECTION » FREE CATALOG

- 2074
%ﬂﬁwht’m{u

f‘% Y

&

389.”

Milestone Technologies Inc
106591 E Bethany Dr Ste 800 Aurora CO B0014

1-877-DOT-DASH
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Failed the exam?
Can’t upgrade?

Use @ more effective study
method and achreve your dream!

HamTestOnline”

Top-rated on eHam.net, with
more 5-star user reviews than all
other study methods combined!

100% guaranteed — you pass
the exam or get a full refund!

Try our free triall
www.hamtestonline.com

Tips, Tricks & Projects

-2
a2
&
=

4
s
L
i

Hints & Kinks

for the Radio Amateur
18th Edition

Ideas for Any Shack!

QST's monthly Hints & Kinks
column is one of the most popular
sections of the magazine—and
it's easy to see why. If you're in the
mood for an evening or weekend
project, youw'll find it in Hints & Kinks
This brand new edition gathers the
best projects and problem-solving
techniques spanning 8 years, from
2004 through 2011. It's more than
170 pages of practical information
you can use every day!

Includes:
* Equipment Tips and Mods

* Batteries and Other Power
Sources

* Mobile and Portable Stations
* Software and Computers

* Troubleshooting/Test Gear

* Restoration

» Construction/Maintenance

¢ Antenna Systems

* Operating

» Around the Shack

* Interference (RFI/EMI)

ARBRBL Order No. 5200
Special ARRL Member Price!l
Only $19.95* (regular $22.95)

*plus shipping and handling

The natlonad association for
ARRL auarevn raDIO"
SHOP DIRECT oreallora deater near you.

onune WWW.ARRL.ORGI/SHOP
ORDER TOLL-FREE BB8/277V-5285 (US)

QST 1/2015




MFJ ANALYZERS

Super easy-to-use!
Dual analog meters, LCD
New and improved, now cov-

ers 530 KHz-230 MHz!

World jamous MFJ-259C
gives you a complete picture of
your antenna’s SWR and
Complex Impedance.

MFJ-259C is a complete ham
radio test station including --
frequency counter, RF signal
generator, SWR Analyzer™, RF
Resistance/R eactance Analyzer,
Coax Analyzer, Capacitance/
Inductance Meter and more!

You can read Complex
Impedance as series resistance
and reactance (R+jX) or as mag-
nitude (2) and phase (degrees).

Determine velocity factor,
coax cable loss in dB, length of

MFJ-2590 . . . World’s Most Po

MFJ-258C

995

coax and ance fo short/open.

You can read SWR, return
loss and reflection coefficient at
any frequency simultaneously.

Read inductance (uH) and
capacitance (pF) at RI' frequencies.

Large easy-to-read two line
LCD screen and side-by-side
meters clearly display your
information.

Built-in frequency counter, Ni-
MH/Ni-CD charger circuit, bat-
tery saver, low battery waming,
smooth reduction drive tuning.

Super easy to use! Just sef
the bandswitch and tune the dial

-- just like your transceiver.
SWR and Complex Impedance
are displayed instantly!

Fully portable, take it any-
where -- remote sites, up towers,
on DX-peditions. Use 10 AA or

dpular Antenna Analyzer'

Ni-Cad or Ni-MH batteries (not
included) or 110 VAC with MFJ-
1312D, $15.95. Rugged metal
cabinet only 4x2x6%s inches.

MFJ No Matter What

Warranty
Every MFJ analyzer is
|protected by MFJ's famous
one year No Matter What™
limited warranty. We will
repair or replace your MFJ
analyzer (at our option) for
a full year.

MFJ-249C, $279.95.
If digital display is
all you need MFJ-
249C does everything
MFJ-250C does with-
out analog meters. )

More hams use MFJ analyzers than all others in the world!

MFJ-269C 530 KHz - 230 MHz
plus 415470 MI-I:, 12 bit A/D

MFI-269C New!,
399

MFJ-269C is a
super MF1-259C
that adds 413-470
MHz and 12-bit
A/D converter
that gives you
much better accu-
racy. Complex

MFJ-266C

MFJ-266C new
compact wide-
range analyzer
covers HF (1.5-65
MHz), VHF (105-
230 MHz, inclad-
mng 220 MHz
band) and UHF

EAND FELECT

MK ANTENNA ANALYZER

Out in

MFJ-266C 1.5-65, 105-230 MFJ-225 1.5-180MHz

300-490 MHz - aH Ham Bands ous Two-Port Graphic Analyzer

\( i}
{- hat

$35995 220 ¥ _

AFFICAL ANTENNA ANALYZEER

Lo
1 11«1 UBAT R TP URIETION ASTEMAA ANAL FERT
MOCKL I8

the field, MFJ-225 MFJ-225

is a compact completely self- $ 95
contained handheld graph- 3 9 9
ing analyzer. On the bench it becomes a

Impedance (300-490 MHz).
Analyzer reads Antenna Analyzer
series/parallel mode reads fre-
equivalents and quencf' SWR,
magnitude/phase. complex imped-

CoaxCalenlaror™
gives line length from electrical degrees and
vice-versa for any frequency, Velocity
Factor, coax loss in dB. Use any charactetis-
tic impedance 10-600 Ohms, Has LCD log
SWR bargraph, N-connector.

MFJ-269CPRO™ Anafyzer
MFJ-269CPro, $429.95.
Like MFJ-269C, but
UHF range covers 430 fo 520
MII; to include commercial

and industrial frequencies.
Rugged protective shell pro-
tects knobs, switches, meters,
digital display for commer-
cial, industrial and lab work.

ance simultanecus-
fv. 500 MHz freq. counter mode has 100 Hz
resolution, measures relative field strength/
frequency for tracking interference. Signal
Generator mode, solid-state switching, and
electronic tuning. Backlight, N-connector.

HF/VHF/UHF SWR Analyzer™
CLOSEOUT!!! -

MFJ-266B, 5299.95.

Has all the features of MFI1-
266C but MFI-266B covers
1.5-65 MHz, 85-185 MHz and
300-490 MHz. Does not cover
220 MHz band.

full-fledged two-port (S21) desktop machine
when teamed up with your PC. Using pow-
erful IG-miniVNA freeware, you'll run de-
tailed data analysis and print out stunning
color-graphic plots to document your work!
Built-in back-lighted 3-inch LCD graphic
display. Make fine adjustments using full-
screen easy-to-view SWR bargraph, capture
vivid swept displays for SWR, impedance, re-
turn loss, phase angle, more. DDS generator.

HF/6M SWR Analyzer, 1-60 MHz
MFJ-213, $199.95.
Reads SWR, complex
impedance, impedance mag-
nitude. Measures capacitance,
inductance, field strength,
frequency, generale test sig-
nals. Fine tune stubs, analyze
coax, test baluns, RF trans-
formers, plus other RF tasks.

MFJ SWR Analyzer Accessories

4. MFJ-29D/MFJ-39D, $14.95,
Carrying Pouch for MEI-2590/269C.
B. MIFJ-92AA10, $29.95, |0-Pack
2500 mAh Ni-MH Supercells.

C. MFJ-66, $24.95. Dip cuils, set of
two covers | 8-230 MHz.

. MFJ-731, §99.95, Tunable

g2 cl o]
.i'

Analyzer Filter, 1.8-30 MHz. for strong RF fields.
E. MFJ-917, $29.95. |:1 Current balun for SWR.

Analyzers to test balanced line antennas, other loads.

Dealer/Catalog/Manuals
Visit: htfp://www.mfjenterprises.com
or call toll-free 800-647-1800

. MFJ-5510, $9.95.12VDC cigarette lighter ad
G. MFJ-7737, $5.95. PL-259 1o BNC Female.
H. MFJ-7727, $5.95, PL-259 to SMA Female.
I, MFJ-633, $29.95. Ulira-fast intzlligent charger.

€

gl

i
gy

MFJ MFJ ENTERPRISES, INC.
300 Industnial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869

FAX:

Prices amd specificarions sulgect to change. (€) 2004 MFJ “m evprises, fie.

* | Year No Matter What™ warranty * 30 day money
back guarantee (less s’h) on orders direct from MF]

‘Tech Help: (662) 323-0549

602)323-0551 £4:30 CST, Mon -Fri. Add shipping.



i BUDDIPOLE

. ANTENNAS & MORE | BUDDIPOLE FEATURES

Multi-band design works 9 bands
(40 meters thru 2 meters) with one set
of adjustable cails!

Rated from QRP to 250 watts PEP

> Modular Design —create dozens of
different antennas with interchangeable
parts

Rotatable/Directional
Lightweight, rugged components

> Rotating Arm Kit allows users to
instantly change antenna configurations

= s > Usedby Emergency Services Groups
WHAT IS THE BUDDIPOLE? throughout the world
The Buddipole™ Portable Dipole fits in your travel bag and assembles in minutes. The
Buddipole is more than anantenna, it's a versatile system for launching your signal. ; "
Optimized for transmit power and proven for DX work, the Buddipole is the secret b gt Uil B
weaponused by HF portable operators all over the world. www.buddi PDIE-CCITI’I

See our videos 3028 SE 59th Court, Suite 600 tel: (503) 591 8001 info@buddipole.com
www.youtube.com/buddipole Hillsboro, OR 97123 fax: (503) 214 6802

Portable and Custom Stand-Alone

Sular Power Systems

Folding Solar Panels

Portable Solar Powered
Lithium Battery Packs

# (ORP Power Systems
Solar Power Components

beckaptme

SOUTHWEST FL

Fort Myers, Florida
Jonuory 1617, 2015 oz

Telephone Customer
T?llcipﬁuppurt

Portable/Field Day

Solar Power Solutions
Custom Home/ Commercial |
Power Systems
We

thatour
uctSm[Lwork[fior
our applicationand we S
%uamnleeyomsausfachm
with our products. -

www.ctsolar.com
No Power.....,No Problem

UL | | Select lluliiy, Specify Hosiey...
Ry For a Catalog Call 800-325-4016
mcfgufﬁdw?vz‘}mh, o www.mosley-electronics.com
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MFJ IntelliTuner™ Automatic Tuners

More hams use MF.J tuners than all other tuners in the world!

World’s most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecall™ algorithms — world’s fastest ultra-wide range tuning. Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switcl, Balun, Radio Interface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable . .

The MFI-993B telliTimer"
lets you tune any antenna
autom atically =- wltra fast.

It’s a comprehensive automatic
antenna tuning center complete
with SWR/Wattimeter, antenna
switch for two antennas and 4:1
current balun for balanced lines.

MFFs exclusive Ditelli Tiner™.
Adaptive Seareh™ and Instant
Recal™ algorithms give you itra
fast antomatic tumng with over
20,000 Firtualdntenna™ Memories.

You get a highly efficient L-

150 Watts SSB/CW, 1.8-30 MH=z
coverage, Cross-Needle and digi-
tal meters, audio SWR meter,
backlit LCD, remote control port,
\S'dio interface, heavy-duty 16

for minimum SWR and remem-
bers your frequency and tuner
settings. The next time you
operate on that frequency and
antenna, these tuner settings are

 MFJ IntelhTuner"" Automatlc Tuners

MFJ-2038

network, 6-1600 olun matching  amp/1000V relays. S 95 111~;ta11tly 1e3torcd and
at 300 Watts SSB/CW or extra- The MFJ-993B 26 9 you're ready to operate
wide 6-3200 Ohm matching at  automatically tunes in milliseconds! 10W

x2% Hx9D”. Use 12-15 VDC/1
amp or 110 VAC with MFJ-
1316, $21.95. Radio interface
cables, remote conirol available.
See www.nifjenterprises.com

600 Watt MFJ
Automat:c Tuner

Like MEFI- MFET-994B
093B but handles s3 5 99 "
600 Watts SSB
/CW, matches 12-800 Ohms.
10,000 memories. Does not have
LCD display, antenna switch,
4:1 current balun, audio SWR
meter/feedback. 10Wx2*/,HxOD in.

No Matter Wha™ Warranty
Every MFT tuner is protected
by MFT’s famous one year No
Matter What™ linuted warranty.
‘We will repair or replace your MEJ
tuner (at our option) for a full year.

1500 Watt Legal Limit
Jor Ameritron AL-1500/1200/82 amps

Roam the entire
HF spectrum 1.8-

SMFJ -9 9§5
30 MHz hands-free 699
with full 1500 Watt

legal limit on SSB/CW and near-perfect
SWR! Lighted LCD/Cross-Needle Meter.

200 Watt ... Econo

Small, Ant Switch, 20K VA Memories

MFJ-928

s §ht  S199°5

s
-

High-speed, wide matching range and
compactness at low cost! Leave in-line and
forget it -- your antenna is always automati-
cally tuned! 2-position antenna switch.

200W...Weather-sealed
for Remote/Outcdoor/Marine

MFJ-926B

279

Fully weather-sealed
jor remote Outdoor/

& Marme use! Tough,
durable, built-to-last the elemnents for years.

300 Watt.«“Wide Range
SWR ' Wattmeter, 10000 VA Memories

® P Asiomatc Amierso Tiner -0 B

Extra wide
matching range at

MFJI-991B
less cost. Exclusive

5229 95
dual power level:

300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

200 Watt MightyMite™ ©

Matches IC-706, FT-857D, TS-50S
' Bl MFEJ-925

51 7995

No extra space needed! Just set your IC-
706/7000, FT-857D, TS-50S on top of this
matching low-profile automatic tuner -- it’s
all you need for a completely automated
station using @7y antennal Just tune and talk!

200 Watt...Remote
Coax/Wire An; No pwr cable needed
MFJ-927

525995

Weather protected
* fully automatic
remote auto tuner for
wire and coax anten-
nas -- an MFTJ exclusive. Powers through
coax -- No separate power cable needed.

200 Watt...Compact
Digital Meter; Ant Switch, Wide Range

World’s fastest
compact auto tuner MEJ-929
uses MFT Adaptive s2 2 9 95
Search™ and
InstantRecall™ algorithms, 132,072 tuning
solutions instantly match virtually any antenna
with near perfect SWR.

GSRV Antenna

MFJT-1 Covers all ballds,
54495 160-10 Meters with
antenna tuner. 102 ft.
long. Can use as inverted vee or
sloper. Use on 160 Meters as Marcom.1500
Watts. Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end insula-
tors. All hand-soldered connections. Add
coax, some rope and you're on the air!
MFJI-1778M, §39.95. G5RV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts.

Free MFJ Catalog

Visit: hittp:/swww.miffenterprises.com

or call foll-free 800-647-1800

* 1 Year No Matter What™ warranty » 30 day money
back guarantee (less sth) on orders direct from IWET

FAX 662:2323 -6551 8430 CST, Mon-Fn._ Add sl :g

Prices and specifications subject to change. (c) 2 014 MFT Enterprises,

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MBS 39759 PH: 662% 323-5869
Tech Help: (6628 323-0549

http://www.mfjenterprises.com for instruction manuals, catalog, info
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b oS Quicksias

sta-tis-tics (st tstks} n.

1. (used with a sing. verb) The mathematics of the collection, organization, and interpretation of numerical
data, especially the analysis of population characteristics by inference from sampling.

2 {used with a pl verb) Numerical data.

Onlme Quwkstata Poll Hesults for October 3 2014 through Novemb er 3 2014
Get on the web and vote today at www.arrl. orglqu:ckstatsl

As we prepare to celebrate 2015, what sort of year will this be for
Amateur Radio?

An exciting year. I’'m looking forward
toitt 50%
A neutral year. | don’t see much change in
the year to come. 42%

A year of continued decline. | think our best days are behind us. 8%

Increasing numbers of hams are operating distant stations by Internet
remote control. What do you think of this trend?

1l welcome it. It is a great solution for
antenna-restricted hams. 60%
1 have no opinion. 15%

I'm against it. | think it is harmful to the hobby. 25%

Compared to 20 years ago, would you say the quality of on-air behavior
has improved, deteriorated, or stayed about the same?

improved 8%
Stayed about the same 48%
Deteriorated 44%

less active, or unchanged?

More active 48%
Less active 17%
Unchanged 26%

I didn't have my license five
years ago 9%

January 2015



MFJ TUNERS

Worlid's most populnr 1500
Watt Legal Limit Tuner just got
better -- nmich better -- gives
you more_for your money!

New, improved MFJ-989D
legal It antenna tuner gives
you better efficiency, Tower loss-
es and a new frue peak reading
meter. It easily handles fill 1500
Watts SSB/CW, 1.8 to 30 MHz,
including MARS/WARC bands.

New dual 500 pF air variable
capacitors give you twice the
capacitance for more efficient
operation on 160 and 80 Meters.

New, Improved MFJ-989D 1500 Watt legal limit Antenna Tune\

MFJ-089D

vents keep components cool.
127/sWx6Hx11":D inches.

Includes six position ceramic
antenna switch, 50 Ohm dummy
load, indestructible multi-color
Lexan front panel with detailed
logging scales and legends.

The MFJ-989D uses the superb
time-tested T-Network. It has
the widest matching range and is
the easiest to use of all matching
networks. Now with MFI’s new
500 pF air variable capacitors
and new low loss roller inductor,
it easily handles higher power

power on all modes.
New high voltage
current balun lets you
tune balanced lines at high
power with no worries.
New crank knob lets you reset
your roller inductor quickly,

New, improved AirCore™
Roller ndictor gives you lower
losses, higher Q and handles
more power more efficiently:

New TiueActive™ peak read-
ing Cross-Needle SWR/Watt-
un eter lets you read triee peak

40 99 B smoothly and accurately. much more efficiently.

New larger 2-inch
diameter capacitor
knobs with easy-to-see dials
make tuning much easier.
New cabinet maintains com-
ponents’ high-Q. Generous air

No Maiter Whai™ Warranty

Every MFJ tuner is protected
by MFT’s famous one year No
Matter What™ limited warranty.
We will repatr or replace your MFT
tuner (at our option) for a full year.

More hams use MFJ tuners than all other tuners in the world!

MFJ-SSG Two Knoh Dqﬂ"erﬂmal I'™ MFJ-949E deluxe 300 Watt Tuner
More hans = .
use MFJ-949s
than any other
antenna funer
n the world!

MHz coverage, customn inductor
switch, 1000 Volt tuning capacitors, firll sice
peakfaveiagc lighted Cross-Needle SWR/
Wattmeter, 8 position antenna switch, dummy
load, QRM—F ree PreTime™., seratch proof
Lexan front panel. 3Y:Hx10°/sWx7D inches,
MFJ-948, §159.95. Economy version of MFJ-
949E, less dummy load, Lexan front panel.

MFJ-841E super valie Tuner

The most for
J'C‘Il’.}' .’NO?’}S}'JI
Handles 300 Watts
PEP, covers 1.8-30

Twvo knob tuning {dlfferentlal 53 é;&gﬁ

capacitor and ArrCore™ roller
inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one
setting, Handles 3 KW PEP SSB amplifier
input power (1.5 KW output). Gear-driven
turns counter, lighted peal/average Cross-
Needle SWE/Wattmeter, antenna swatch,
balun. 1.8 to 30 MHz. 10°:Wx4'/.Hx15 in.
MFJ-962D compact kW Tuner

Wattmeter, 8 position antenna
switch, 4: 1 balun, 1000 volt capacitors,
Yeham Boit panel. Sleek 10/AWx2Y/:Hx7D in.
MFJ-945E HF/6éM mobile Tuner
Extends your mobile
antenna bandwidth so
yvou don’t have fo stop,

MEFJ-962D
A few more dollars steps you $3-99

up to a KW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (800W output). Ideal for Amenitron’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%:x10"/s in.

MFJ-969 300W Roller Indiector Tuner

'Iiny 8x2x6 1. Lighted Cross-

Needle SWR/Wattmeter. Lamp and bypass
switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEP. MF.J-20, $6.95, mobile mount.

MFJ-971 portable/ORP Tuner

Tunes coax, balanced =
lines, random wire 1.8-30
MHz. Cross-Needle Meter.
SWR., 30/300 or 6 Watt QRP MEI-371
ranges. Matches popular MFJ 129
transceivers. Tiny 6x6%:x2Y: in.

inches, full 150 Watts,

Handles 300 Watts. Full 18 to 30 343700

MFJI-941E
MHz, lighted Cross-Needle SWR/ $4 309

go outside and adjust your antenna. 51 2995

MFJ-302 Tiny Travel Tuner
Tmy 4 J'rJX.Z f4X3 AFT-90°R

sSQ Qs
80-6 Meters, has 29

tuner bypass switch, for coax/random wire.

MFJ-904H, $149.95. Same but adds
Cross-needle SWE/Wattmeter and 4:1 balun
for balanced lines. 7/:x2%:x2%: inches.

MFJ-16010 random wire Tuner
Operate all bands anywhere
with MFT’s reversible L-network.
Turns random wire into powerful
transmitting antenna. 1.8-30 MHz. bﬂég@lo
200 Watts PEP. Tiny 2x3x4 in.

MFJ-306/903 6 Mefer Tuners
MFJ-906 has light- —
ed Cross-Needle SWR/ pﬂ
Wattmeter, bypass switch. S
Handles 100 W FM, 200W SSB.
MFJ-903, $69.95, Like MEFT-206,
less SWR/Wattmeter, ass switch.
MFJ-921/924 l
MFJ921 covers
2 Meters/220 MH=z. ‘—m
MFJ-924 covers 440 s
MHz. SWR/Watt- "
mﬂer 8x2%:x3 in. MET- 9 21s4
MFJ-9 31 artificial RF Ground
Eliminates RF hot spots,
RF feedback, TVI/RFI, weak
signals c.:msed by poor RF
grounding. Creates artifi- —
cial RF ground or electrically places MEJ-931
far away RF ground directly at ig.  *109%°
MFJ-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

e s
MFI-906

59995

/UHF Tuners

Dealer/Catalog/Manuals
Visit: hittp:/Avwww.miffenterprises.com
or call tolfl-free 300-647-1800

Superb AirCore™ Roller L£F2T99635
Inductor tuning. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, ORM-Free PreTune™, antenna
switch, dummy load, 4:1 balun, Lexan front
panel. 3/ Hx10'/,Wx9'/.D inches.

MFJ-901B smallest Versa Tuner » 1 Year No Matter What™ warranty « 30 day money
MEFJ*s smallest (5x2x6 g - back guarantes (less s'h) on orders direct from IMET
MS 39759 PH: (662) 323-5869

in.) and most affordable M F
Lech Help: (662) 323-0549

wide range 200 Watt PEP
Versa tuner. Covers 1.8 to 30 MET-901B

FAX:(002)323-6551 543U CS1, Mon-tn, Add shigping.
Prices emd specifications subgect to change (c) 2014 MFT Enterprizes, Fac.

MFEJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,

MHz. Great for matching 995
solid state rigs to linear amps.



World Class Amplifiers,
World Class Tubes.

| -World,Class design
-World Class reliability

- 2 yearWarrantylonalllpreducts

3-500ZG;
..J

- All current production(naIlNOS)

- Individually tested:

$675.00
4€X15008

1‘&

$16.95

Bigger? Smaller? Different?
for a full list of tubes and prices visit:

==5505.00 www.rfconcepts.com/tubes

303-473-9232

+~JTHE WIREMAN, INC™

Join or Renew
your

ARRL Membership
www.arrl.org/join

" TTIEEERETIFIED GQALITY T

300-727-WIRE (9473)
5till, going strong after 35 years! The "Keywords” for
“Certified Quality” Wirs, Cable, Connectors, Accessories,and
customer service. See it all at www.thewireman.com
Tech Help: 864-895-4195 or info @ thewireman.com
SOUTHWEST US? Call 405-375-2473
TOP WIREMAN dealer CLEAR SIGNAL PRODUCTS
www.coaxman.com = orders@thecoaxman.com

3CX800A7LG
(low grid current)

$400.00

-
—

24 hour R.F. Aged
single $135.00
mp-2 $278.00
mp-3 $417.00
mp-4 $556.00

MISSING SOMETHING?

Without the Right Antenna and Installation You May Never Know

. | CHALLENGER DX TITAN DX

& | 2m, 6m, 10m, 12m, 15m, 10m, 12m, 15m, 17m,

{ 20m, 40m, and 80m. 20m, 3{lm. 4(}m,

37’ tall, 21 pounds and 80m.

&= supplied with drop in 257 tall, 25 pounds

ground mount, mounts to 1-1/4" pipe.

| EAGLEDX VOYAGER DX

10m, 12m, 15m, 17m, 20m, 40m, 80m, and 160m

20m and 40m. 45° tall, 49 pounds
21’ tall, 19 pounds supplied with |

@ mounts to 1-1/4”° pipe.

hinged base.

All GAP antennas DO NOT require a tuner or radials and will handle the legal limit except for the lowest band on each.

FIND OUT WHAT YOU'VE BEEN MISSING
BY ORDERING YOURS TODAY

@GAP Antenna Products, Inc.

T 99 North Willow St. = Fellsmere, FL 32948
Tel. 772-571-9922 = www.gapantenna.com ® email: contact@gapantenna.com

140 January 2015

The DIY Magic
of Amateur Radio

DVD Video, 8 minutes 32 seconds

The ‘Do It Yourself" movement is nothing new
to Amateur Radio. For just over a century,
*hams” have been working in basements and
attics, taking things apart and putting them
together in new ways for the fun of it. The
enjoyment of seeing your own creation work
—or even if it fails—always surpasses being

a mere user of corporate products. Today's
hams continue to use technologies in new and
creative ways that can become the consumer
praducts of tomorrow and, in the meantime,
they have FUN doing it!

For more information, go to:
www.WeDoThat-Radio.org

ARRL Order No. 5047

Only $10.95*
*plus $2.75 shipping and handling

A RRBRL m"f."é’i}’?e”ﬁ'ﬁm
SHOP 'DIRECT or call for a dealsr near yot.

oNLINE WWW.ARRL.ORG JSHOP
ORDEATOLL-FAEE BBB/277-5280 (US)

QST 1/2015
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No Matter What ™ Warranty
One Year Warranty = 30 Day Money-
back guarantee (less M) MFJ direct

Power Supplies

Werld’s best and largest selection of clean, no RF hash, no RFI power
supplies designed specifi cally Jor ultra-reliable Itam radio communications
30 Amp, 4-16 Volts Adjustable,)
VoltlAmp Meter, 5Wx2'/:Hx6D”

Dealer/Catalo anuals:
ww. mfjenter prises.corn of toll-free 300-647-1800

MFJ ENTERPRISES, INC.
30U Industrial Pl K, Stariovillé, M5 39750
PH: asﬂg 323.5860 Tech: (662) 323-0540

F%X 66 )333 6551 E—! 30 03T, Mon-Fri Add shipeang
humge. fe) 2053 SEET Evsorprises, B

%8995

visa m o - Il f) 4230M1\\I{E;'sL
75-Amps, *259“ -

MFJ-4275MV
high-current
switching power
supply gives
75A max/70A
continuous. Great for ALS-500M
amplifier. Adjustable output 4-16
VDC. 110/220 VAC. Bindm% posts,
quick connects, PowerPoles™, ciga-
rette lighter socket on front. Battcry
charger gives charging current of
20A max, 5A continuous.
9*/sWx5'/-Hx9:D". Only 10.5 lbs.

compact switching power supply -- just
SWx2Y:Hx6D” and 3 lbs. Takes up little room
on your operating position and perfect for home
station, field day, DXpeditions, camping, hik-
ing, or for your next business trip or vacation.

MFJ-4230MV gives 25 Amps continuously
or 30 Amps surge at 13.8 VDC, Voltage is front-
panel adjustable from 4 to 16 VDC.

Selectable input voltage of 120 or 240 VAC
at 47-63 Hz lets you carry it with you and use it

Qorldwidc.

Ham Radio’s Best Seller!

A i itoring.
Co ol operation with excellent 75% efficiency.

Front-panel rocker switch lets you choose
mp or Volt meter for continuous monitoring

Extra low ripple and noise is less than 100 mV,
It’s quiet! Continuous air-flow gently cools
the power supply and a heat sensor increases the
fan speed if the temiperature rises above 70

degrees celsius,

Over-voltage and over-current protection
fully protects your fransceiver and has ALARM
LED. DC output is five way binding posts on
the back so you can power your HF, VHF, UHF
transceiver and accessories with ease.

Add a pair of PowerPoles®

Adds a pair of Anderson

45-Amps, 1 4995 35-Amps, *134" 35-Amps
—— MFJ-4235MV s MFEJ-4035MV
424RMV switching 19.2 Ib. trans-
Switching power supply Sformer deliv-
power sup- gives 35A surge ers 35A max,

and 30A con-
tinuous. 4-16
VDC with 1% voltage regula-
tion. < 9 mV peak-to-peak rip-
ple. AC input 90-125 or 200-

30A continu-
ous. 1-14 VDC

ply gives
45A sirge/40A continuous, 9-15
VDC out. 85-260 VAC in. Low
npple, ighly regulated. 5-way
posts, cig lighter, quick connects.

ed, 1% load regul

5 1bs., 7/:Wx43/:Hx9D". 240V. TWx4'/:Hx8"/.D", 4 lbs. connects. 0/, Wx6Hx0/s".

25-Amps, $99% 25-Amps, *‘84%* 25-Amps, 94°
MFJ4225MV MFJ-4125P .
Switching power gives 25A

supply gives 25A E E

surge, 22A contin- [
uous. Adjustable

9.15 VDC output,
85-260 AC input. Large 3™ dual
Amp/Volt meters, Bmd.mg posts,
Cigarette lighter socket. 3.7 1bs.

surge, 22A con-
tinuous. 13.8

continuous. :
13.8 VDC switching power
supply has 5-way binding posts
on front panel and quick con-
nects on back. 3.5 lbs. Super
compact 5, Wx2/-Hx5.D

PowerPoles™

nects on back. 3.5

out, 110 VAC in. Highly regulat-

ripple. §-way bind posts, quick

VDC switching power supply
front has 2-pair of Anderson
and 5-way bind-
ing posts on front.

@V PowerPoles™ on back of unit.
’ s1 49 28-Amps, *84°*
switching
POWET sup-
ply delivers 28A surge, 25A
continuously at 13.8 VDC.
Selectable AC input voltage
85-135 and 170-260 VAC. 5-
way binding posts, cigareite
lighter socket, fan “on” LED,
TWx2'/:Hx7'.D”, 4 lbs.

1 B-Amps %99’
_ MFJ-4218MV
Nham radios
o only adjistable
0-24 VDC output switching
power supply! 18A at 13.8 VDC,
OA at 24 VDC. Backlighted
Volt/Amp meters, 5-way bind-
ing posts outputs, LED load
fault indi cator. 6Wx2:Hx 6D,
2.2 Ibs. 1104220 VAC input.

ation. 1 mV

__ mmes

Quick con-
Ibs. Super

54/sWx4'/-Hx6D inches. inches fits anywhere. compact 5 Wx2YHx59.D”.

$ 95
a5-Amps, °69* MFJ High Current DC Multi-Outlet Strips
switching power Power mtdnple b}\uﬁsgﬁl{f{sggﬁc;gsams ﬁomn mlgle DC pm*er srggp

supply gives 15A
surge and 13A
continuously. Var-
iable 4-16 VDC with 1% volt-
age regulation. Less than 9 mV
peak-to-peak npple. Select AC
input 90-125 or 200-240 VAC.
Backlighted Volt/Amp Meters.
5-way binding posts for output.
5Wx34:Hx7D", 2.9 pounds.
15-Amps, 559
Super-compact
¥ lsWx2'/sHx
74D”, 1.5 1b.

Power two HF
and/or VHF rigs

high-current and 15A accessory binding posts,
Voltmeter, on/off switch. Master fuse, RF bypass.
v MFJ- 1116 $59.95,

i Like MFJ-1118
— i b but 15A total, 8
pairs S-way posts. “On” LED, 0-25 VDC voltmeter

ing posts, no meter or switch. 127, Wx2*:Hx2'/.D",
MFJ-1117, $64.95, High-cur-
switcher. 17A rent. Powers four HF/VHF

surge, 15A cont. 13.8 VDC. 110/ radios sinidtaneously -- two at
220 VAC, Fault LED, 5-way posts, |35A each and two at 35A combined. 8Wx2Hx3D".

qylg $114.95
10 outlets. Installed
fuses: two 1A, three

and six accessories from rig’s 12VDC supply. 35A  5A, three 104, two Z*A one 40A. Outlets 1, 2 4-8
are PowerPoles™. Outlet 3 is a 35A high current

binding post, outlet 9, 10 are 15A binding
On/off switch, 0-25 VDC voltmeter. 124 Wx1Y:H".

posts.

gL MFJ-1128, §104.95
g 12 fused Power
Poles™: three 1A,

MFJ. 1126, $84.95.

M:FJ 1112, $44.95. four 5A, fom 10A one 25A one 40A. Switch. Meter
6 pairs 5-way bind- } B 8 fused PoweiPoles™: a

1A, three SA, two 10A, one

25A, one 40A Switch. Voltmeter 9Wx1‘f’4Hx2’;"4D”

MFJ-1124, 564.95. Four pairs
"3 5A PowerPoles™, two pairs
35A high current binding posts.

www.mfjenterprises.com
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2m + 70cm
VHF/UHF FM Mobile Transceiver

IC—2730A

[}
(COM. rw-2o7

puP- T ouP- T =

Ly 3ar7e L =
'L.‘E-L_l_.l L.L.'._—.ILSSFI

\ U L L' | L_l ; = 4 Yy
'.“i"m-!ﬁunﬂﬂﬂ aluivllll:’lnllllmgga . ' “-\\. .@
= éfﬁ\\ oL | “:" '---..-

L
DIAL 6/“\?\\ e T : —_— !;J:
¢ SQL S e
(s \ Fa b MONI LOW )
| ) () () (

Optimize your mobile experience

¢ 50/15/5 Watt Output® ¢ \Weather channel with weather alert s only)
* RX:118-136.975MHz AM/AM-N, ® Time-honored analog functionality
137-174MHz and 375-550MHz FM/FM=N ¢ Cl-V remote control capability (oec-a7suc required)
® 1052 Memory Channels ® Free CS-2730 PC programming software
¢ V/V, U/U simultaneous receive capability ® Free RS-MS1A Android™ app ioet. U133 required
® | arge backlit display ® Bluetooth® Capabilities st 133 reauired for operation

V5-3 head=et available)

® Independent band controls

Information & Downloads

AMATEUR TOOL KI 30 05 | WWW.ICOMAMERICA.COM




ID-5100A 2m + 70cm Digital Transceiver
€ Bluetooth

- 145530

Touch screen operation!
+ 50/15/5 Watt Qutput’ Intuitive touchscreen interface!|

* RX: 118 -174, 375-550MHZ" - 100/100/50/35 Watt Qutput”
+ 1000 Alphanumeric Memory Channsls . BX: 0.03-199.999  400-470MHz*
* Dplus Reflector Linking - 1205 Alphanumetic Memory Channels
* Integrated GPS Recsiver . 32-bit IF-DSP
* Bluetooth® Capabilities ot U132 headset reauired) - Built-in Digital IF Filtering
* Free RS-MS1A Android™ Application . Twin Passband Tuning with
(Performance may vary, depending on Android™ device:)

Selectable Width and Shape
+ USB (Audio & Radio Control)

ID-2300H 2m ID-880H 2m+70cm  [X3ZY]ready]

Compact, lightweight & submersiblel Entry-class digital mobile.

+ 65/25/10/5 Watt Qutput - 50/15/5 Watt VHF/UHF

- RX: 136—174MHz" - FM, AM (Recsive only), DV

+ 207 Alphanumeric Memory Channels * RX: 118-999.99MHz"

+ 4.5W Audio Output + 1052 Alphanumeric Memory Channels
i T

+ Built-in CTCSS/DTCS Encode/Decode * Free Programming Software!

- MIL-STD 810 G Specifications

£ Ain R Tibe

O ,
ICOM
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The Navigator Sound Card Modem

TRV 20
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W Single USB connection to computer
Il USB Sound Card built-in
H USB Powered
W Universal Rig Control built-in -

logic level +/-, CI-V, CAT, & RS-232!
W Software Configuration - No jumpers!
M FSK Controller for Precise RTTY
B K1EL Paddle & Keyboard Precise CW

W Separate COM ports for PTT, FSK, CW,
CI-V/CAT & RS-232 - no port splitters!

Available at: ¢ HRO
+ Universal Radio # Radio City
¢ AES + R&L Electronics

|See QST Short Takes Review - May 2014-P. 62 |
B Quiet - hear what others miss!

W Convenient - No annoying jumpers!

M Precise - FSK & CW conftrollers on board

W Complete - Six COM ports

The Navigator is a complete USB sound card modem
featuring a proven USB audio sound card chip, six
FTDI USB serial COM ports, a K1EL WinKeyer, True
FSK and rig control connections for every radio. It

has a built-in USB sound card with isolated audio 1/0
to your radio to prevent ground loops. A second audio
input lets you use both receivers in a dual receiver
radio. The logic level and RS-232 rig control ports
support your lcom CI-V, Yaesu CAT, Kenwood and other
radios. Front panel controls set both RX audio levels,
TX audio ouput level, audio monitor level and the CW
speed. There are no annoying internal configuration
jumpers - just conveniently set the software-controlled
configuration settings from your PC.

Need Software? Check the Ham Radio Deluxe & Radio Operating Center bundle!
Optimized for the Navigator, PK-232SC + and other Timewave/AEA TNCs www.ham-radio-deluxe.com

PK-232SC+ with New Dual Port Option!

PK-2325C

M Dual Port - two radios at same time!
M Single USB connection to computer
Bl USB Sound Card built-in
W 3-Way Rig Control built-in -
logic level, RS-232 & USB!
B Computer isolated from radio
M Real FSK and high-speed keyboard CW

Customize your PK-232 installation with our complete line
of upgrades, accessories and cables.

B HamLinkUSB"™ 1FlirgF(:ontroH
C-IV, CAT, RTS (PTT, FSK or CW) for sound card software
Perfect for HRD owners with simple sound card adapters

B HamLinkUSB™ USB-to-RS-232 Adapter
Proven FTDI Chip. 9 and 25 pins for all radios and TNCs!

Bl PK-232SC + Multimode Data Controller*

Sound Card. Rig Control, USB, Pactor, RTTY, GW
Packet. Dual Port Option & more!

100,000 sold - All-time top selling data controller!

For the first time in 23 years, we tweaked the PK-
232°s main PC board! Now with a dual port option,
the incredible PK-232SC + again expands its role in
your radio station. The new PK-232SC + can operate
legacy modes on one port and sound card modes on
the other - simultaneously! The SC+ connects to your
computer with a single USB cable - no audio cables,
no RS-232 cables! It has a built-in USB sound card
with isolated audio |/0 to your radio to prevent ground
loops. The logic level and RS-232 rig control is opti-
cally isolated for your lcom CI-V, Yaesu CAT, Kenwood
and other radios. A new optically isolated DTR PTT
option works with legacy sound card sofiware and ra-
dios. We even added a pair of USB ports for that new
radio with USB rig control and other accessories.
*Upgrade any PK-232 fo the PK-232SC with
New Lower SC & OSP Upgrade Combo Pricing!

Timewave Technology Inc.

www_limewave.com
sales@timewave.com

23 Empire Drive
St. Paul, MN 55103 USA

651-489-5080
Fax 651-489-5066



Long Winter Nights... Great HF DXing

Cables that Work.

For HF Control

Check for your radio model: www

PGsvstems A~ \

RADIO PROGRAMMING MADE EASY
800-476-0719 | www.rtsystems.com

heapHam.com

/ m West MounTain \NID
CQMEI- I_I"I[IE" RADIO TECHNOL DGIES
Every Day

Discounted Prices and Great Service

On These Brands and More !

wes D @wouxun" JETSTREAM
21 = EYALINGD E=E

www.CheapHam.com by Hometek LL.C, 1575 Route 37 W, Unit 4, Toms River, N.J 08755
732-716-1600
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' 2018
ViusgHaves
Andy-Crimp Pro™ W“ Spllitters

Great in the shack, in the vehide, or in the

Del ) (5 Cri m p Kit go-kit. Rated (conservatively) at 45A.

‘ i ‘ u.o“‘:l paR BN
Andy-Crimp Pro™
- = 15-30-45-50-75 Amp Powerpoles And
The Complete Powerpole Many Other Connectors
Prep, Strip & Crimp Kit. 2015 Special $49.73

2015 Special $99.73

Ultimate
Crimp Kit™

We carry a large
variety of pre-made

Powerpole cables for
all your needs.

We Have More Powerpole
Stuff Than Anybody!

h - We carry only genuine
The Ultimate Powerpole & Anderson Powerpoles. _
Coax Prep, Strip & Crimp Kit. No cheap copies here. &

Only $129.73

Sign up on our website for your FREE newsletter.
Ham Radio news, articles and special discounts.

www.qsradio.com




Ultra Compact
\ Transceiver Dual Band
SWR Meters 2M & 70CM o =\

Q.r-ﬁ

138U

Volt and Ammeter

Digital Temperature O DOOO
Sensors Just Arrived! In time for the New
Year. Perfect for Mobile, Portable
attas DCA Pro go-kit, or home use.

JEESMEN B8 B8 B2015 Special $149.73
Grade Component i :
Analyzer = Antenna ROPE,

Wire and
Large Selection of Accessories
Premium USA Made Coax.

High Quality Crimp-On
Connectors and Adaptors!

Get All Your Ham Shack Essentials at
Quicksilver Radio Products. Safe and Secure Ordering at:

www.qsradio.com




S Escape with the

On or off the roadpenwood s Tv-28 1A is a mobile radio you can always count on.

As tough as nails, this MIL-STD-compliant transceiver delivers powerful performance, excellent audio clarity,
and a host of advanced features. It offers superb operating ease day or night thanks to the large backlit LCD
and illuminated keys. So the next time you take off, take the TM-281A.

K E N O O D Gustomer Support: (310) 639-4200
Fax: (310) 537-8235 www.kenwoodusa.com

Scan with your phone to
download TM-2B1A brochure.




Love your Elecraft KX3? Give it the best accessories!
PAE-Kx31 and SideKX: engineered to work together!

Kx33 Power Supply SideKX End Panels & Cover

www.proaudioeng.com www.gemsproducts.com

Official ARRL [IESsUEEVEE

g = o o . www.tennadyne.com
Member Collection |- —
L e Cubex

Telephone: et | Quad Antennas
616-622-4968 www.cubex.com

CﬂROLINA WINDOM

'Hnlhl}h at radioworks-com

== Debc0*w

Electromcs, Inc.

The ElecraftT1 is ashnd alone,
miniature antenna tuner unit specially
designed for use with low-power
HF/ém transceivers. It uses a built in 9V
battery, provides a wide matching range and
can handle powers up to 20 watts S5B/CWW

or 10 watts in FM/AM/digi. Only 4.4 x 2.5 .
0.9 inches. 160-6 meters, 20 watts max,
FT-817 band-tracking option, Factory
assembled or kit. .

See our web site

for details.

RF Patch
Cables

Coax Crimping @
& Stripping Tools

RF Connectors ; - 3
A 'y =
Powerpole :
Crimpers #%
v 4

and Connectors

ELECRAFT®

Elecraftis a registered trademark of Elecraft, Inc.

www.elecraft.com « (831) 763-4211
sales@elecraft.com

PO.Box 69,Aptos, CA 95001-0069

Order Now
for the
Holidays!

Full Line of Crimpers &
RF Connectors at..."®
www.Debcoelectronics.com

www.mastercraftawards.com/arri
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4 Tigertronics Signalink USB h

When it comes to sound card interfaces, nothing beats the
SignaLlink USE's combination of performance, value, and

PEKE1 JTES-HF $3TV RTTY MTEI CW + mors!

THE
NATIONAL

ease of nse! Whether you're new to Digital operation, or an
experienced user, the Signelink USE’s built-in sound card,
front panel controls, and simplified mstallation will get the
job dome right the first fime—and without breaking the
bank! The Signalnk USE supports virtually all sound cand
digital and voice modes, and works with virtually all
radios. It is fully assembled (made in the USA!) and comes
complete with printed manual, software, and all cables
Visit our website tocday and see what all the buzz 1s about!

Qrder Toll Free!

ifgerfrnnfc_r." 800-822-9722

ik i 541-474-6700

e

SignaLink

Tnehudes ane EREExadic sakle of yeur dheice
and svery fiing meeded to gef started!

See owr Holiday Special & order online at:

www.tigertronics.com

Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

CONTEST
JOURNAL

]

NC]

USB

J

Get Ready For The 2015
ODRLANDGO

HamCation.

Amateur Radio & Computer Show

ARRL Southeastern Division Convention
sponsored by the Orlando Amateur Radio Club

AT THE CENTRAL FLORIDA FAIRGROUNDS
4603 West Colonial Drive  Orlando, Florida 32808

February 13, 14 & 15

Fri. 1Znoonto6 pm Sat9amtoSpm Sun.9amto2pm
Advance fickets: $12.00 (eads Jamuary 17, 2015) Tickets atthe gate: $14.00

Please visit our web site at wwww.hamcation.com or call 407-841-0874.

¥ Laayinn YameentOT i)
Cntesd Frosimt

O Special Guest Speakers
3 Over 150 Commercial Booths
O Over 400 Swap Tables

(o ] Iargut Tailgate Area
in the Southeast

» Forums on Great Topics
©» Testing On Saturday

» Free Parking

» RV Camping On Premises
O Guest Friendly Central

Subscribe Today!

www.arrl.org/ncj

Two Grand Prizes: TEN-TEC HF DSP Eagle Th

O utside Florida call 800-214-7541. E-mail us st Info@hamcation.com
Write us at HamCation, P.O. Box 547811, Orlando, FL 32854-7811.
Enclose self-addressed stamped envelope with mail orders.

Florida Atmosphere
» Theme Parks Nearby
O Fox Hunt

with Tumer, Mii

& LW Filter  ~ Gourtesy Talk-In On 146.76

Yaesu FTM-400DR CAFM FDMA / FM 148/430 MHz, YAESU System Frsion Dual Mode system

The national agsociation for
A HRL AMATEUR RADIO
SHOP DIRECT orcai fora deaisrnea ryou.
onuUNE WWWARRLORG/SHOP
OADEA TOLL-FREE BEB/27T7-B280 (US)
QST 10/2009

Tactical Radio Carrier

® Protect

® Package
® Deploy

® Stackable

: Nurlh Hmﬂe on HS
1445 Rt 31 Clinton (Annandale), NJ
1 Mile South of 1-78
Wnﬂm »: 6:30 AM, Others: 8 AM
iF : 147.375, +0.6 5

y
Repeater Association It
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KENWOOD

Great Introductory Radio

The TH-F6A is incredibly small juse 2 5/16" x 3 7/16" x 1
3/16" in size and can fit in the palm of your hand. This great
introductory handheld is an FM Triband with 5W of output
poweron 2m, 1.25m and 70cm! A separate wide band, all-mode
receiver is builtin. You won't miss a minute of scanning action
from car races to the ballpark, or off to the airpore Kenwood's
TH-FG6A has you covered.

Other attractive features include a built-in ferrite bar antenna for
listening in on shorrwave broadcast or your favorite local AM
talk show, a lithium-ion battery and an
easy-to-read LCD equipped with both
contrast contral and backlight.

Zean with your phona to

www.kenwoodusa.com download TH-FGA Brochura.

144/220/440MHz FM TRIBANDER




Everyone is Talking About...

VIBROPLEX  EcoFlex’

VIBROPLEX CW keys —
29 diﬁeren_t models
for the active CW Best Coax + Best Connectors

operator — our 109th
year. lambic paddles,
single lever paddles,
straight keys, bugs,
cables. We are the
CW standard!

= Lower loss than LMR* 400
= Flexible for easy install
= Direct burial

= All copper double shield,
braid and foil

= 7 strand copper center

= Hardline-style S5B
PL259's or genuine
Amphenol connectors.
No cheap crimp-ons or

Spiderbeam is the world’s top portable
antenna system, also suitable for
stealthy home use = ask us how.
Portable and heavy duty yagis, tele-

¥ | scoping fiberglass and aluminum push- heat shrink!
|| up poles and masts from heights 33 i : .

$SB ZEUS 25-1 Transceiver - : 3R Ecollex 10 18.85 85
the top rated HF SDR in over- “ foldlnganignnas.com 61t Ecoflex 10 0.95 18.85 2285 CUSTOM
all receiver performance. ultra portable & lightweight antennas PR S8k i .
See June QST review! _ LENGTHS
41699 25f Ecoflex 10 1495 295 46.35
Perseus SDR Receiver — 50t Ecoftex 10 76,95 7495 7885 AVAILABLE
top end performance 100ft Ecofiex 10 13185 120,95 13385
$999 150t Ecoflex 10 13295 130,95 19455 A GERMANY
S5B high-gain VHF preamps | 2001 Eeafiox 10 25395 251,95 25595 MAD

Fu'l'dln;i'xtnena's 5 band HF hexagon —
beam! Revolutionary German product

for 50, 144, 432 MHz.—
Sequencers, switches,

everything you need for folds into a 45" package for quick
high performance VHF deployment, excellent gain, only $545!
oaperation. Portable or permanent use.

www.vibroplex.com (865)309-5073

VIBROPLEX

www.vibroplex.com (865)309-5073

POCKET REF

KETA\ By Thomas J. Glover
f‘fﬂ

All the
information
\_ you ‘Il ever need
is right at your
fingertips!

Glover
as J. @

Thomié

This handy pocket-sized gulde features
tables, charts, drawings, lists, and formulas
especially ussful for radio amateurs,
contractors, students, travelers, electronics
hobbyists, craftspeople, and engineers
and technicians In virtually ewery field,
Embossed with ARRLSs logo and legotype
—making this a particularly special edition.

ARRL Order No. 1148
Only $12.95*

i SNipping End handiing

The national association for
A RRL varevr raoio”
SHOP DIRECT or catl iora. mbrmnwu
ONLINE WWW.ARAL ORGISHOP .
‘ORDER TOLL-FREE BBR/277-5289 (US)
OST 5200

Advanced Specialties Inc.

“New Jersey's Communications Store”
YAESU mALINCO = MFJ = UNIDEN® COMET
...and much, much mors!
HUGE OMLINE CATALOG! '
www.advancedspecialties.net
B800-926-9HAM ™ 201-843-2067

114 Essex Street, Lodi, NJ 07644

Radio Direction Finder

KN2C DF2020T Kit
Useful for 100~1000MHz
Map Plotting Program

On Google Earth™
with GPS Data

On Sale $39‘8
www.knlc.us

WATTMETERS FOR

AMATEUR RADIO.

Model 44L1P (2-200 MHz2)
Model 44AP (20-1000 MHz)
FEATURES:

* Requires no elements or "slugs”

Mo band switching

Measures 1 to 500 watts < \
5 power ranges

5 watt full scale range W
Measures forward & reflected powsr
—40 dB RF sampling port
Shock-mounted meter

Low temperature operation
Quick-change connectors

%ETELEW“LY

' i ‘

TELEWAVE, INC. Y

1-800-331-3396 | www.telewavecom

=

Telewave offers discounts to amateur

operators and clubs with valid callsign.

ISO
F001
It
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The Radio Club of

Junior High School 22

Bringing Commumcat:on to Education Smce 1980

DONATE YOUR RADIO

Radios You Can Write Off - Kids You Can’t

- Tum 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.

RC OF JHS 22 NYC
PO Box 1052
New York NY 10002

Call Now 516-674-4072

email: crew@wb2jkj.org www.wb2jkj.org

Vendors & Exhibitors
Consignment Sales
License Testing
Hourly Door Prizes
On-site RV Camping
Famous Buzzard BBQ
Free Parking

$5.00 Admission

& 2015
ARRL Arizona
Section Convention

Feb. 20 & 21, 2015

Yuma County Fairgrounds
2520 East 32" Street, Yuma, Arizona

www.yumahamfest.org

Tailgating (Swap Meet)

Full Seminar Schedule
DXCC Card Checking
Fabulous Grand Prizes
Near-Space Balloon Launch
Admission Prize

Hospitality Area

Antenna Clinic & T-Hunt

152 January 2015

WaZK)

All Weather Materials
Now available at ARRL!

NEW! ARES All Weather Notebook
Pocket notebook conveniently sized to take
with you-an anytime, in Frosypyq

any weathe Great for public
rlll}‘l‘\ l
|

service volunteers, it features the
ARES logo on a Polydura cover.
100 waterproof wﬁﬁng gageg
50 sheets). Size: 3" x
er No. 5580
Only $6.95 T
1 |
| NEW! ARRL All Weather Pen
A All weather click pen writes on
wet paper, upside down and in
temperatures from -30F to
. 250F. Flat black metal barrel,
ink black. Size: 5 1/4" long.
ARRL Order No. 6108
. Only $13.95

TR IR
'rOMIHII.OG

NEW' Amateur Iladlo S, |
All Weather Minilog
Waterproof loghook made of synthetic paper
Takes extreme variations in temperature and
humidity in stride. |deal for harsh field
conditions, maritime use, mobile use, as well
as regufar ham shack use. Portable, packable.
to and ttflcatsl 50 ages. Size: 3'x 5"

rder No. 1
Only Ss 25

“plus s nipping amd handiing
Tihe nationsl assoclation for
A RBL AMATEUR RADIO™
SHOP DIRECT orcall fora deajer mear you.

onLneE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE BB8/2TT7-5289 (US)

OST 7/2014



CommRadio CR-1a
Air Superiority Receiver

ER R )

A Real Software Defined Receiver == T35
with knobs, keys and a display! '- L

0. ..., CommRadioCR-1a
For complete review,
see Dec QST, page 41

designed and manufactured in Golden, CO USA

e

The NEW EZ HANG
devices via radio audio. Sqiuare Shot Kit
Password protection
amminst unaputhorized www.eZh ang‘com
EHW- Uniqua b:[z;d ID. Suggestions from thousands of
g Omes assem i i
SR . ith relays. 4.5 x 2.5 HAM'S and Cable installers around

- - the world, led to a complete
Intuitive Circuits, LLC £

Mebersh1 e G
i DTMF-8 $119% redesign of the ang. Custern
"l 248) 588-4400 2 i
p h,t?pﬁim{uw igircuits i Visa + MG » Prepaymant designed for YU, the userin mind.
- - - Mow safer and easier to use., you will hit your mark
Make S a every time, with less chance of misfires hitting the
yoke.

WAVECOMe HFIVHFIUHF Decoder OVER 11,000 SOLD AROUND THE WORLD!
Professional decoder, more than 250

L] S 2
G - t ( i 1 ft Protacols/ Decader/ Demodulators, Analyzer, |~ $99:95+ $9.09for shipping when paying by check
I. ea ® Classifier, Code Check, etc.. W-CODE, W-
: 55

b = 540-286-0176
PCle/PCI-LAN  W-Classifier, stc. @;j@; W g com

wwwlarrl.orglein COMPUTER INT'L, St. Johns, MI 48879 EZ HANG

WWW Wavecomusa.com 32 Princess Gllllan Ct.
Fredericksburg, VA 22406

SPE EXPERT 2K-FA

160 thru 6 Meter Coverage = Built-in, Dual Voltage Power Supply ® Embedded Antenna Tuner = SO2R Compatible
Multiple Antenna Output Ports = Auto Band Switching ® Full Break-in ® Light Weight ® Small Footprint

www.expertampsusa.com

E-Mail: expertampsusa@gmail.com = Telephone: (832) 612-7486

Expert Amps USA

3311 Hilton Head Court = Missouri City, TX 77459
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Ham Ads

Please contact the
Advertising Department at
860-594-0231 or
hamads@arrl.org for
further information or to submityour ad.

1. Advertizing must pertain to products and services which ans
related to Amateur Radfio.

2.The Ham-Ad rate for com merzial firm s offering products or
services for sale is $2.25 parword. Individuals selling or buying
perscnaleguipment: ARRL member 1.00 perword. Non-ARRL
membar $1.50 parword. Bolding is availa ble for $2.50 a word,
Prices subjectto change without notice. You may pay by check
payable fo the ABRL and sant fo: Ham-Ads, ARRL, 225 Main
5t., Newington, CT 08111.0r, you may pay by craditcard
sending the information by fax to 860-594-4285 orvia e-mailto
hamads @arrl.org. The credit card information we need is: the
type of credit card. the exact name that appears on the credit
card. the credit card nu mber, the expiration date and the cradit
card billing addrass.

3.Remittance in fullmustaccom pany copy since Ham-Adsare
notcamied on cur books. Each word, abbreviation. modal
numbarand group of numbers counts as ene word, Enting
telephone numbers countas one word. No charnge for postal Zip
code. No cash orcontract discou nts or agency commission will
bz allowed. Tear sheets or proofs of Ham-Ads cannot be
supphied. Ads submitted in writing should be typed or printed
cloarly onan® 1/2"X 11" sheetof paper.

4.Closing date for Ham-Ads is the 15th of the second
month p ding publication date. No Hati

or changes will be accepted after this closing date.
Example: Ads received Mowem ber 16th through December
15th willappearin February Q5T Ifthe 15th falls on a weskand
orholiday, the Ham-Ad deadline is the previous working day.
Please confact the Advertising Department at 860-594-020% ar
hamads @arrl.org for furtherinformation orto submit yourad.

8. Mo Ham-Ad may use more than 200 words. Mo adveriiser
may use more than two ads in ong issue. A last nameorcall
mustappear in each ad. Mention of lotterias, prize dawings
games of chance etc is not perm itted in O ST advertising.

6. New firms or individuals offering products or services forsale
mustcheckowith ug fo daterming ifa preduction sam ple (which
will be returnad) should be subm itted forexamination. Deakers
araexampled, unlass the product is unknown to us. C hack with
us if you are in doubt. You must stand by and supportallclaims
and specifications mentionad in youradvertising.

The publisher of 25T willvouch for the integrity of advartisers
who are obviously commercialin characterand forthe grade or
charmcter of their products and services. Indiviclualadvertisers
are not subject fo scrutiny.

The American Hadio Felay League doss notdiscriminata in

its adveartising on the basis of mce, color, religion, age, sax,
sexual orientation, marital status ornational origin. The League
resarves the right fo decline or discontinue advertising forany
other reason.

T.ANIMPORTANT NOTICE TO ALL HAM AD POSTERS AND
RESPOMDERS, FROM THE ARRL ADVERTISING
DEPARTMEMT Greetings from ARAL HQ! Please note that
wa have received reports from many ARRL maembsars who
have placed classified ads in these listings, and have received
responses from individuals proposing “creative” pay ment
schemes. These particularinstances involved offers of
overpayments forgoods by bankchack, followed by instructions
to deductthe costof your item from the overpayment, and to
tran sfer the owerage back or to anotherindividual Thisis a
wall-known scam. Unfortunately, we have no control over

this and othar scams of this iype. Once youremail address

is posied, you are vulnerable to those individeals seeking to
prowice wou with questionable information.

QST Ham Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing
Club/Hamfests/Nets

FRIEND OF BILL W?2? 12:30 pm Eastern: HAAM Net
Sat 14.280, Sun 14.340 and Mon-Fri 14.316
hitp:www.gsl nethaam/

Lake Amateur Radio Association 2014 Annual tailgate
Naowember 1 Contact Frank Anders, KK4MBX email
twirank111@aol.com

MARCO Medical Amateur Radio Council.
Professionals enjoying ham radio. Free newsletter &
infa. secretary@marco-members info 423-665-2621

RAINBOW AMATEUR RADIO ASSOCIATION
Serving the intemational ERaig’iesbiana‘GLBT
commLinity since 1935, L affiliated. Privacy
respected. Active HF/VOIP nets, newsletter, chat
roam, message farums, cruises, Dxpeditions. Web
Site: WWW EARA ORG_ Information: 954-502-6969
PO Box 18541, Rochester MY 14618-0541,
WWW.THESIGNMAN.COM Ciub BADGES call

sign HATS, coffee MUGS, Vinyl letters & mag signs
8T7-SIGNMAN (744-6626)

MARCO Medical Amateur Radio Council.
Professionals enjoying ham radio. Free newsletter &
info. secretary@marca-members info 423-665-2621

Property/Vacation/Rentals

Aruba Radio Rental www.p4Sv.com

COLORADO CHALET with ham gear for weekly
\rﬁn%aal ; émgw.lostcreekcamn com. WBLSD, Buena
Ista, -

FLORIDA 1/2AC MO CC&Rs! Build your antenna
farm where it's warm. Large, double-lot in Siiver
Springs Shores Subdivision, Ocala, FL $25K
GOHZEE@amail com 205-323-4445

HAWAII DX VACATION RENTAL STEFP-IR
Antennas KHERC_B08-929-7101
www leilanibedandbreakfast.com

Lee Shaklee WEBH (Shakiee products) passed away
in 201 3. His 20 acre RADIO RANCH mountain top
remote operation located in southem Califomnia is far
sale. Contact Ted Halter at 951 316 6777 for further
information.

Paradise Antenna Farm. 40 acres. Southern
Arizona, $234K Large tall towers, many antennas,
living area and ham shack. Remote control station via
internet. Call for detaills 520-398-2722
w7uo@hotmail.com

COLORADO CHALET with ham gvearfor weekly
rental, www lostcreekoabin.com. W@LSD, Buena
Vista, CO.

VY2TT WWww peidxlodge com

General

#1 AMATEUR CALLSIGN DVD! HamCall contains
over 2,223,000 world-wide callsigns. 7,600,000
archive callsigns. Supported by mostlogging
rograms. Six FREE monthly Internet updates and
amCall.net Gold online access included. Check/
Visa/MC/Discover, $50 + $5 S/H Buckmaster, 6196
Jefferson ., Mineral VA 23117 800-282-5628,
http://hamecall.net
73s: Join aur hamradio social network!
it MAaww 735 com
ANTENNA COMPARISON REPORT:
TRIBANDERS K7LXC & NE@AX testHy-Gain, KLM,
CC, Bencher, Force 12, Mosley and athers. $17 +34
s/n. Mare info at www .championradio.com
206-B90-4188

ANTENNA COMPARISON REPORT. VERTICALS.
KTLAC & N@AX test CC, Buttemut, MFJ, Force 12,
Diamond, Hustier, GAP and ather_ $17 + %4 s/n. More
info at www cham pionradio.cam

206-890-4188

Antennas E{Ius accessories equals FUN!
http://HamRadioFun.com

AM relic - 1530-40s AM transmitter, 6 chassis with
Thordarson transform ers and choke coils, Partial
Iisgg%m tubes - Taylor T40, RCA 76, Arcturus BA3.
WadDLR@Verizon net

BIGGEST onHine ham classifieds:

hittp:/fswap. QTH.com

Bugbook Historical Microcomputer Museum
WWw.microc omputermuseum.com

Antique/Vintage/Classic

AMrelic - 1930-40s AM transmitter, 6 chassis with
Thardarson transformers and chole coils, Partial
listing of tubes - Taylor T40, RCA 76, Arcturus 6A3
WAJDLR@Venzonnet

ANTIQUE WIRELESS ASSOCIATION.
The arganization for all enthusiasts of antigue and
historical radio! Publishes THE AWAJOURNAL,

cavering vintage ham gear. keys, telegraphy, contests,

broadcast receivers, vacuum tubes, historical,
technical articles, restoration, and much mare.
AWA produces the famous annual Rochester, MY
meet. Maintains worid-famous historical
radio-glectronics communications museum .
Membership only $25/vear USA, $30 elsewhere.
Antique Wireless Associalion, PO Box 421, Dept. 1,
Bloomfield, NY 14469. Check our Website:
http:/iwww antiquewireless org

CLASSIC REPAIR - Specializing in Collins, Drake
and other fine tube radios. Steve, 661-557-0014.
nehk@hotmail.com

CODE PRACTICE OSCILLATOR MUSEUM:
http:/Awww ndmw_com

DISPLAY STANDS www TubeDisplays.com

FOR SALE much sought after Halicrafters SX115
receiver $750.00. Kenwood TS8205 needs work
$450.00 502-388-6634

Insanely great six decades as ham
www.KK4ww.com

“SOFT START YOUR RADIO from
SIGTOMICS.com or (607) 785-7085 WA2LTD"™

Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www. saradiomuseum.org
B828-299-1276. Asheville, NC.

Vintage Repair
www.mcveyelectronics.com/ham-radio

W4QCF MANUALS -525-298-1847
it fvww wagcimanuals.com

Cable Assemblies - APRS Link, Pragramming, PC
Connect, Voice Com Control, Mobile Power -
hﬁgﬁsmres ebay com/Jabber-Electronics WEBG
480-905-8484

CQ DX. \Well established WAS and DX Awards Net

needs D checkins. Please contact

buddys70@gmail com for more details if interested.

A perfect Christmas gift for any ham or wannabee

ham is “World's Best Hobby™ — a new boak by Dave

Bell, WEAQ. This memair covers Dave’s life making

films with such Ham notables as KKing Hussein of

Jordan, JY1, Senator Barry Goldwater, KTUGA, Arthur

Gaodfrey, KALIB, and Walter Cronkite, KB2GSD. It also

covers Dave’s professional life as a veteran television
roducer, and ?GBS with him on many of his
Xpeditions. [f's afun read and is available from

ARRL, The DX Store, DX Engineering, and of course,

Amazon.

Help bring Ham Radio into classrooms:

HamRadioKids.com

Custom Ham Maps by NTXFS!!l Customized
azimuthal equidistant projection maps with

beam headings and distances based onyour QTH.
Adds that special "wow" factor to your shack.

IWakes a great gift!

Goto: CustomHamMaps.com

DIY ANTENNA MAST-petter than telescopic.
www_bend-gard.com

ELECTRIC RADIO MAGAZINE: America’s popular
manthly publication devated entirely to vintage
amateur radio, military equipment, restorations,

and radio history. Samples $1. Electric Radio,

P O Box 242, Bailey CO 80421, www ERmag.com
EMT ANTENNA MASTS (YES, EMT)-
www.bend-gard.com

“EVERYTHING FOR THE MORSE ENTHUSIAST.”
Morse Express. Ke[\ﬁ. kewers, kits, books.
303-752-3382_ hitp:/Mvww Morsex com

FAR CIRCUITS CD is available for 5 00 with orders
or$8.30 including First Class shipping CD contains
over 350 arficles and additional project information.

QSLCards/Call Sign Novelties

CALLSIGN PLAQUES www HamPlagues.cam

DISPLAY YOUR AMATEUR LICENSE
on the wall in your shack with this beautiful
holder. Visit www _fan—nanenterprises.com

ENGRAVING: Callsign/name badges by WALQY.
Send for price list. 8319 Marty St., Overand Park,
Kansas 66212-1563. E-mail: wllgw@arr net

Engraving. @SL’s, MEmMo's, Stamps, Labels,
Pla%ues since 1962, Full Service Printing. Samples.
WAZWAO@ComerPress.com [425] 286-5952

CALL SIGN ID CARD with
“Amateur Radio Active” logo.
Deputypatch.com

Get Top Quality Full Color UV-Coated
QSL Cards direct from the printer.
Chester QiSL Cards is now Star Cards, Inc.
Call (800) 748-70809 for info or

wisit www star-cards net

HANDCRAFTED OAK CALL SIGNS
www.oakc allsigns.com 314-605-4971, KCE@SDY

QSLKIT — CardBoxes — Dividers — MORE
WwWw. Ham Stuff.com by W7NN

WWW.THESIGNMAN.COM
BT T-SIGNMAM (744-6626)
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For Sale: Ross Distributing 208-852-0830

"FOR SALE: CUSHCRAFT R6000 VERTICAL
ANTENMAFOR 6,10, 12, 15, 17, 20 METERS. NOT
USED OB, $200. JOE WHISNANT, W4RIQ,, 1233
NEW CASTLE WAY, MARYVILLE, TN 37803.
B65-577-9024."

Glen Martin Hazer Tower Transit Systems_Same day
shipping. www antennapartsoutiet com

Ham Radio and Shortwave repair -any make
HFAVHF/MUHE- Bob, KFSIY 440-984-0084

EhDrTIE A40-653-1179

cell) E: bobd@vasucom.com

CQ DX. Well established WAS and DX Awards Net
needs D checking. Please contact
buddys70@gmail .com for mere details if interested.
For Sale: Swan Mark |l 2 K linear ampilifier.
Reconditioned. Original owner. $500.
(317) 926-2358
HEATHKIT AMATEUR RADIO REPAIR

RTO Electronics, 601 E. 1st Street Calexico, CA
932231 260-468-7780.
E-mail: hamtech@rtoham com.
www_rioham.com

Help bring Ham Radio into classrooms:
HamRadioKids.com

HOME of the world famous Yo-Yo Dipoles!
http:/HamRadioFun.com




ISOTRON ANTENMAS FOR 160 -6 METERS!
Efficient, rugged and resonant. Please visit
WWW isolranantennas.cam .
wdOeja@isotronantennas.com 719/687-0650.

INRUSH CURRENT LIMITER for your radio or
linear. SIGTOMICS.com or (607) 785-T085 WA2LTD

EMT ANTENNA MASTS (YES, EMT)-

www bend-gard com

KENWOQOD AMATEUR RADIO REPAIR by K3TEN
609-846-5190 Email roy@k3ten com Weh
hittpc/www H3tem .com T5-830, TS-820 And All
Kerwood Hybrids, plus the T5-930's, TS-940's,
15950's, TS-2000s, TS-430s, 15-440s, T5-450s,
T5-690s, TS-850s. TL-922 Amplifier Upgrades and
Repairs.

Kenwood T5-520 restoration and repair call Jimny
@ B56-447-3391 or email j1777i@camcast net

Kenwood TS-590 base station, includes Astron
RS-35M power supply, MC-60 mic, HS-5 headset,
Signal Link, Par End- ed 20-40m antenna with twa
Iiberg{lass 30-fttelescaping poles, coax, lightening
arrestor. Used less than 5 hours, son needs money.
$2800 firm + postage. LIDydAE?VM 541-882-1088
PST or magnetsenvices@earthlink net

Kenwood, Hybrid repairs and restoration 520, 5208,
520SE Formaore info please call 856-447-3391
CALL SIGN ID CARD with

“Amateur Radio Active” logo. Deputypatch.com
LEARN CODE by Hypnosis,
WWw.success-s-easy.com 561-302-T731

LICENSE FRAMES - www GiftsdHams.com

MFJ 2990- $175.00, MFJ 2598 SWR Analyzer -
£150.00; (531) 979- §193

MARCO Medical Amateur Radio Council.
Professionals enjoying ham radio. Free news|etter &
infa. secrefan@@marco-members info 423-665-2621
SELL Drake F=-4 Synthesizer $500 BO AS IS KOIC
712-379-3614

MicroLog-By-WAOH .. Easy to use ogaing program .
Free download .. www walh.com

Microsoft Abandons XP - XpExtend provides critical
security updates for Windows <P systems. Stop
exploits before malware eats your machine!

Visit hitp:fxpextend com

PRINTED CIRCUIT BOARDS for projects shown
in QST, QEX, HR, ARRLHE, 73 and more. Custom
boards available. FAR Circuits, 18NB40 Field Cf,
Dundee, IL 60118; fax/phone 84 7-836-3148;

www farcirc uits.net, mail@farcircuits net

CAlH# 25 each
25A 600V TRIAC

Teccor Q6025P. Fastpak
TO-3 base. CAT# Q6025P

)
each ' 50 for $5.00 'E_ic.h
2-CONDUCTOR WEATHER-

RESISTANT CONNECTOR

12" red and black # ‘

14 gauge stranded
wire ieads CAT# CON-319

2 10 for $2.20 each )
each

100 for $1.75 each

1-800-826-5432
www.allelectronics.com

4

QRP KITS: Easy o build. Funto use.

www breadboardradio.com

EMT ANTENNA MASTS (YES, EMT)

www bend-gard.com

QST magazine copies in QST binders Details:
www.synergiaglobal.com/qgst

Rahn Tawer, telescaping poles, pods and antenna
parts delivered to your door.
www.antennapartsoutliet.com

ROPE All kkinds, types, including: antenna rope,
hauling, gin ole. FREE Consulfatian.

www DavisFopeandCable.com

<htip:/Mwww Davisk ﬂpcandCabse com Veteran
Owned, K1PEK 978-368-1738

SMC ELECTRONICS - Surplus and refurbished
glectronic equipment including repairreplacement/
experimenter parts and accessaries. Ower 20,000
items in stock, including over 12,000 Sarvice Manuals.
www.smcelectronics.com

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna maunts - vehicle radio mounts for
30years. IIX Equipment Ltd. 708-337-8172

Www w3ilx.com

WANTED: Good 8236 Pentode Electron Tubes for my
transmitter. What Enc:: do %{!u need and how many
can| get? Dave at 2817815955 or

fullerphone7 150@yahon.com

WANTED A Ten-Tec scout e: ve 1bc(@rac ca

WE BUY/SELL RADIOS. #1 IN ESTATES —

www recycledradio.com (603) 942-7173

www.S econdHandRadio.com Electronic or
Electrical - find it here, sell it here.
WWW.THESIGNMAN.COM Hats, license plates &
frames, decals & gifts

“YOU CAN check spats, log contacts:

Www.dxtreme .com’

AMSAT — Join now! Call 301-589-6062

Happy Holidags
. Jrom ﬂ‘RRb, o

" Wishing our Membersy:

Par EndFedz’

Antennas

Introducing the EF-QUAD
Mulitiband 2 OW EndfedZ'!!!!

10M, 15M,
20M, 40M
and 17TM with Tuner

The new EF-QUAD is
shaping up to be the E:

most popular EndfedZ =

yet! We have had a LOT of requests for a high
wattage multi-band version of our immensely
popular 10/20/40 EndFedZ antenna and it is now
available for purchase! The EF-QUAD is a 10M,
15M, 20M, 40M antenna and is rated for an
amazing 200WII!

“They just
work!l”

i Check out
" e-ham reviews
1 to hear what
| others are

\ saying!!

6M-80M and 10M/20M/40M models
Ready for Action: NO tuning or Ground Radials!

— Stealthy: Great for restricted residential areas!
~ Versatile: Install at home or take it with you!
— Quality: Best in class!

- LNR

PRECISION ENDFEDZ®

www.LNRprecision.com
Tel: 336-495-77I4

New! Youkits MT1 QRP,

Manual Tuner

l%fhngmdﬂﬂtoﬂmband
= Working with power of

= QRF manual tuner for lung wire
= QRF power mater

= QRP SWR méter

= Clear meter displa Kit version $69
lMobaﬂary Assembled version $89

TJ5A HF 20W SSB
oW Tmmelver— assemhled

New! FG_-II‘IA
1-35Mhz Antenna

r
= In stock and ready to ship,

'FG-01 AntennaAnal
New Vers nl
= 1-7ZMhz automatic
antenna analyzer
= 10 MEM, SYVR and
nce scan curve
= Assembled tested. =
New! TJ2B MK2 HF SSB
Handheld Transceiver

4 = Assembled, tested.

New! SWR Indicatorl!
Youkits HB-1A

MK2 2 Band CW
Transceiver

= TX: 7.0-7 3MHz

14.0-14 35MHz,
RX: 5-16MHz.

| = Agsembled, tested.

New! Youkits HB-1B

MK2 4 Band QRP CW

Transceiver

= Q5K-full break-in, 50m band USB
RX, IF filter adjustable.

= TX: 3.9-4MHz 7-7.3MHz, 10.1-10.15MHZz,
14-14.35MHz, RX: 3.2-16MHz SSB,CW

= Qutput: 12V 3-4W, 13.8V 4-5W = Assembled, tested,

US Distributor: TEN-TEG, Inc,; 1185 llnllgr Parton Parkway,
Sevierville, TN 37862, 1-800-833-7373

Canadian Distributor; Durham Radio Sales,

10-1380 Hopkins St., Whitby, ON L1N2C3, 1-888-425-1688

UK Distributor: Waters & Stanton PLC, Spa House,

22 Main Road, Hockley, Essex. 555 40S. UK.

+43{0)17 02 206835

Eagle One

Vertical Antenna
80-10M with most all tuners

# Extends to 32 ft, and
down to 48"

o Be sure to see us at the
Orlando HamCation®,
February 13-15, look for
Eagle One Vertical Antenna [

S&G Engineering
212 Township Rd. 1134
Proctorvilie, Ohio 45669

740-886-6077
w8afxw8gms@yahoo.com
www.w8afx.cam

January 2015 155



Advertising Department Staff:
can800-308-4805. onuinee

Debra Jahnke, K1DAJ, Sales Manager, Business Services
Janst Rocco, W1JLR, Account Executive

Lisa Tardette, KB1MOI, Account Executive

Diane Szlachetka, KB1OKV, Advertising Graphic Design
Zoé Belliveau, W1ZOE, Business Services Coordinator

For YAESU FT-897, 887R, 897D "BackPacker” Radios

FNB-78 wussnn 13.2v 4500mAh  $89.95
0

For YAESU-Vertex ¥ !
FNB-80Li wicusatey 7.4v 1600mAL $44.9
E-DC-5BA DC Power & Charge cord jwam $19.95
NC-72BA AC-DC Power ! Battery Charger $17.95

For YAESU-Vertex FT-d 70,177 .1

FNB-83xe encloop 7.2V 2100mAh  $49.95

For YAESU-Vertex FT-817 (FRE.CHARGED); (E-D £19.95)

FNB-72xe encloop 9.6w 2100mAh  $49.95

For YAESU-Vertex : | RARE; has ou vom Sadgned PCB )

FNB-52Li iousatny 3.7¥  750mAh  $29.95
For YAESU-Vertex FT-5 g L WXA-100 85

FNB-41x sivssasy 9.6v 1450mAh  $52.95

ABR Industries™ —www.abrind.com
Advanced Specialties —www.advancedspecialties.net .........

For YAESU F1-11R, £1 FT.51R, et > AeroStream — CommBadic Division — www.commradio.com ...
ik Air Boss Antenna Launcher — www kr4loairboss.com......... 124
$32 .95 Airmailpostage.com — www.airmailpestage.com..., 120
FBA-12 G-cell AA Battery Case $22.95 ARG = VW BTG D O 20 o P e O Ao B e 23
waiaien 12.0v 1450mAh Al Electronics Corp. — www.allelectronics. CoML. ..o ioirees e 155
F Alpha Delta Communications — www.alphadeltacom.com........c.cooooeeniini 118
Amateur Electronic Supply, LLC —www.assham.com.............. 115, 117, 1189
Ameritron — Www.amertron. COML. ..o i iies i e e et e e 17,127
Applied Engineering Scienee, Ine. —www.ass-rf.com ..........ooooovviiee 134
Arcom Communications —vwww.arcomcontrollers.com.........cc.occoiveevinnin 128
BP-217 swusonsemy 7.4V 1600mAh $44.95 Array Solutions —www.arraysolutions.com ... s 18,116

CP-11L pc rower 2 Charge Cord ratsic-#2a0 001 519.95

ARRBL — www.arrl.org.......c....ccoo.... 12, 108, 112, 113, 114, 116, 118, 120, 122, 123,
124, 126, 130, 132, 134, 140, 148. 150, 151, 152, 158,

L Balun Designs LLC —wWwWw.balUNdesions. com. ... 120
BP-200XL wwttsate; 9.6V 1450man  $59.95 Batteries America — www.batteriesamerica.com ..., 156
BP-197h 6-cell AA Battery case (+-watt] $29.95 bhi Ltd — www.bhi-td, COMK. e imeimmrimmmsi e s s s 134
For ICOM IC-WIZAE, TFAE, TTH, Z1AJE, T22A, TA2ZA, WITAJE - e =

BP-173X sunmssny 9.6V 1450mah  $59.95 Buok!naster Publishing —hamcalil.net ................................................................ 120
BP-170L &-cell AA Battery case (Hi-watt) $25 .95 Buddipole Antennas —www.buddipole.com ... 136
S ICOMIE 2580 T 2SR ARSEAIN (HE 1S AR 7215 Cable X-Perts, Inc. — www.CableXpers. Com. ..o e 128
T R T R R S e T . CheapHam.com —www.cheapham.com . .........ccooi i 145
IC-8 8-cell AA battery case wicname s $24.95 Cherryville Hamfest. —www.qsl.nst/w2cra ..., 150

BP-202EE..mP.n.e.s..?.2v 2100mAh $3995
For KENWO 0D TH - §19 95)

Bed51 110N sencez 7.4
- 5)

PBA2L 1iionsmen  T.4v 2000mAh $44.95
L-l0Nsamn 7.4V 4000mAh $59.95

Coaxial Dynamics —www.coaxial.com ....
C omputer International — www.computer-int.com....
Courage Handi-Ham System — www.handiham.org 2
CTSolar — WWW.CLSOIAI COML ..ottt i it ei st i ene e vrae e ma e st ers e chn e canasies

TR i CUbBeX — WWW. CUD EX. COMI ittt ettt ettt e et e e st st e ean e ea e ees
For Ki 7 C ¥ Cushcraft —www.cushcraftamateur.com...........
PB39h wrasnunur 9.6V 1450mAh  $54.95 Debco Electronics, Ine. — www.Debcoelectronics.com.....o..ocovvviveeiiicoerienne, 149
BT-11h 6-cell AA Battery Case xi-w) $24.95 % ;
o 00D TH- E 42A/E ) Diamond Antenna — www.diamondantenna. net ..o i 11
PB-34xh -6 DX Engineering — www.DXengine erng.oom. .o ocoovooeevoooreeoemesir oo soreens 110,111
DZ Company, LLC. The —www.dzkit.com............ocoiiiiiiie, 123
Elecraft — www.lecraft. Com .o e 19, 21, 149
£ Elk Antennas — www. EIKANTENNEAS, COMLiiiiiiiiiieiie oo s enee s 130
Expert Amps USA — www. expertampsUSa.COM e 153
o moenan. 8.4V : BOmAh $£29.95 EZ Ha“g - www.ezhang. com 153
o FlexRadio Systems — www.flex-radio.com............... .25
LT By TAB0LAh 36388 Gap Antenna Products, Inc. —www.gapantenna.com ... 140
For ALINGO -193 .fs.rj,da:a.m.ﬁ.— (DG card 39 95) Global TSCM Group, Inc. —WWW.KNZC.US .o..ooovis i 151
EBP-48h Hvturtery 9.6v ZODOmAh $44.95 Green Heron —www.greenheronengineering. CoOM ..o oo e 124
F L”uv’ “1‘1 T ' " Ham Ads — www.arrl. orgtham-ad-iSting........ccc.cooeviisiioir i s 154, 155
For ALIMCO DM-580/T. Da-582, 0.1 80/T. DA-cO0/T. DI-A80 o1 - Ham Radio Deluxe — www.ham-adio-deluxe.com ... 121
Ham Radio Outlet — vwww. hamradio.com....c..ococoviiviiiii i 104, 105, 108, 107
bt e U : Hammond Mfg. Co. — www.hammondmig.Com.........ccco.ooviiiimiiniies iresmennies 120
ADI-600 xsmanvaney 12.0v  1200mAh  $44.895 HamTestOnline — www. hamtestonline.com ..o 134
For STANDARD C228,C528 C558; ADIHT-201 , HT-407 edfc: - .
CNB-152xh wuene12.0v 1200mah  $45.95 Hy-Galn —www.hy—galn.com .............................................................................. IO‘ 125
CBP-888 8-cell AA Battery Case s $28.95 ICOM America — WWW.ICOMAMETICA. COM ...c.uiiiiaiis ittt s e 142, 143
NEWI BC-AVIONT0A Smart Charger & International Radio INRAD —www.inrad.net..........ccoocoiiiiiiciiii i 128

4cAA or cAAA enefoops! $T9.95 py

1) Genek Crarger for A4 & AAA NHWH: chargss
2 or 4303 TN B.MMelUdas SANYD insioap cals

| () Pdugs mghTm oo wall oUdac Chooss Charger
Wt dx A4 or 4% AAA eneloop N-AH cals.

{3) S2M8, QALK 4+ 57 N WIT 30D SUEOT .

(4] E@s)- 104 420 LED chEr Qe 515 1LS ¥ C3 [rs.

pack of 4
Order Orline. Mail, E-mail, Phone, or Fax w7 G, \ItA, DG, or AMER
BATTERIES AMERICA- 8845 S.Greenview s, Mddleton, Wl 53562

Orderonline, or call usat 1-600-308-4805

Fax: G0B-831-1082. E-mail: sales@batteriesamerica.com
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Your Customers are Reading...QST!

If your company provides products or services of interest to our

Members. please contact the ARRL Advertising Department today for
information on building your business.

Support those who support ARRL! Please patronize our ARRL Advertisers.



Contact Information:

Toll Free: 800-243-7768

Direct Line: 860-594-0207 Additional advertising information

Eax 8?0859;—42:35 is available on the web at.
-mall, ads@ arri. org

Web: www.arrl.org/ads www.arrl 'orgla ds

Advertisers

Intuitive Circuits, LLC — www . icirCUitS.COM ..ooov i

Kenwood Communications —www.kenwoodusa.com ...................
148, 150

LDG Electronics — www.ldgelectronics.com ... s

LNR Precision EndFedz — www.LNRBprecision.com ........ccccc i
M2 Antenna Systems, Inc. — www.m2inC.ComM..........cocoiiiiiiiiniiiiiiiiecicie s
Mayberry Sales & Service, Inc. — www.mayberrys.com

MFJ Enterprises — www.mfjenterprises.com ........cccooviemiriniiiienieenn.
185, 137,139, 141

Morse Express — www.MorseEXpress. ComM... .o e
Mosley Electronics — www.mosley-electronics.com ...

National RF — www.NationalRF.com ..o
NCG Company — WWwW.NEICOMMIGIrOUR. COML.r. it oieieeieemersinstesessesessisssesensseeneinaeaies

Orlando HamCation® 2015 — www.hamcation.com............ooveiviire i, 150
Palomar Engineers —www.Palomar-Enginears.com.........oooooiieiiiecie e, 113
Personal Database Applications —www.hosenose.com..........ccoeeiiie 120
Portable Rotation — www. portablerotation.com...........c.... 130
Powerwerx — WWw. DOWEIWEK COM.. ...\ttt oeariessieimass et aessebasnisaseeass sensnaes 159
Pro Audio Engineering —www.proaudioeng.com.... OO - . L2
Quicksilver Radio Products —vwww. qsradio.com ......ooooooiiiiiiiniinnnnn. 146, 147
R&L Electronics — www.randl.Comi.........ccooiiiiii oo et i e 8
Radio City — www.radioine.BOM. ..o e e et s eree s s e s 132
Radio Glub of JHS 22 NYC — www.Wh2jKj.org.......oooooocieiie e 152
Radio Works — www.radioworks,.com .. . 148
RF Concepts, LLC. —www.rfconcepts.com. .26, 140
RF Parts Company — www.rfparts.com........ I Y 4

RT Systems — www.rtsystems.com ..... ..145
S8 G Engineering —www.wlafx.com ......coooroiiininnn, s LD
Southwest Florida Hamfest — www.hamfest fmarcnet.. ..., 136
Spiderbeam-US — www.spiderbeam.Us. ... e 151
S$SB Electronic USA — www.vibroplex Com.. ..o s s 151
StepplIR Antennas — WwWW.SIEPPIN COM it i s 28

Tac-Comm —www.tac-comm.com ..........
Telewawve, Inc. — www.telewave.com.
Tennadyne —www.tennadyne.com...... ;
Ten-Tec — WwWiw tENtEBC.COM ..ot ettt e

Ten-Ten International Net, Ine. —www.tentenorg.........cooccciei 128
Texas Towers — WWW.IeXaStOWErS.COM i v mmremmmmis e e 160
Tigertronic:s — www. tIgertromics. COM . ......oui i i 150

Timewave Technology, Inc. — www timewave.com ..
Vari-Ten LLC. — www.antennatensioner.com...
Vibroplex — www. vibroplex.Com ..o e s 151
W5YI —www.whyiorg.......ccoveeenn.

Warren Gregoire & Associates —vwww. warrengregmre com 128
West Mountain Radio —www. westmountainradio.com......cmimmmmim o 22
Wiremam — WWW. COBXIMIAN. COM..iii it ietiaseis e seetes e s e ieeee s s sreenmreateeen s seareees 140
Yaesu USA — W, YREESU.COM it iiiaieis e sesseensimes e e s e es sreensbeieaeins Coverll, 1
YOouKItS — W, YOUKITS. COM.ciriiiiiii i s inmessinis daeses nassmenssimes vansessessveesmtesessesess vassssens 155
Yuma Hamfest — www.yumahamfest.org........cooo i 152
QST Advertising Deadlines:
Issue Reservation Date Materials Due Date

February 2015 Friday, December 12, 2014 Monday, December 15, 2014

March 2015 Monday, January 19, 2015 Thursday, January 22, 2015

For links to the Web sites of all ARRL advertisers, visit www.arrl. org/adsfadlinks.html

7o« MILLIWATTS
KILOWATTS™

ore Watre per Dollar”

Transmitting &
Audio Tubes

COMMUNICATIONS
 BROADCAST
;mnusnﬂ"

BCPXB00AT
BCPX1500AT
3CX400AT
3CXB00AT
3CX1200A7
3CX1200D7
3CX120027
SCX1B00AT
3CX3000A7
ZCXG000AT
ZCX10000AT
3CX15000A7
2CX20000A7
4CX2508

%

4emm
15008
40!’.3500&
4CX5000A
ACXTS00A
4CX10000A
4CX15000A
4CX200008
4CX20000C
4CX20000D
4X150A
5728
805
807

!

31..1.!
B12A
B33A
833C

BAB
81468
3800246
310002
4-400A
4-1000A
4PR400A
4PR10D00A
wand morel

Se Habla Espanol » We Export

Phone: 760-744-0700
Toll-Free:  800-737-2787
(Orders only) 800-RF PARTS
Website:  www.rfparts.com
Fax: 760-744-1943
888-744-1943
Email: fp@riparts.com

RF PARTS

C OMPANY
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Let’s Make This a Year
to Remember...

Many members tell us they owe so much to Amateur Radio
—and they wish they could do more to support the ARRL.

These days, we understand that tight budgets affect charitable giving—but
there is an easy way you can support the ARRL and ensure a strong future for
Amateur Radio. Simply include the ARRL as a beneficiary in your Will, Life
insurance, Retirement Plan or Life Income Plan, and you can he a part of
ARRL’s legacy!

Making a provision in your estate plans toward the ARRL Endowment Fund
is an easy way to support Amateur Radio. Through a planned gift, you are
helping to sustain all that ARRL does for an avocation that means so much

to you. The ARRL Endowment Fund ensures that ARRL will continue to face
the future in a strong financial position, and will continue to educate future
generations, protect frequencies, preserve history, and provide the invaluable
services and technical advice hams depend on.

For more information on making a planned gift to the ARRL Endowment Fund,
or the ARRL Legacy Circle, please visit arrl.org/estate-giving or contact:

Lauren Clarke, KB1YDD

Development Manager

ARRL

225 Main Street, Newington, CT 06111-1494
860-594-0348

Iclarke@arrl.org

If you have already included a commitment to
ARRL in your estate plans, thank you! When

you notify the ARRL Development Office of your
gift, you will be welcomed into the Legacy Circle
and provide us the opportunity to thank you for
your thoughtful generosity.
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Panel Mount Dual USB Socket Panel Mount Digital Wolt Meter Crimpable Inline ATC/ATO TestBuddy, the Powerpole S
3 Amp Device Charger - N 5-25VDC Input Range Blade Fuse Holder LED Polarity Tester

| & L
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KG-UVBD
Amateur Radio

All Amips, Gauges & Colors in Stock!

12V R b WETSUBD]IES]

Variable Supply Switching Supply
with Digital Meters with Powerpoles

Joviay Salitiars S Sudaniass

Rack Mount Supplies in
Single, Dual or Redundant Configurations

Batterie SISO H AT ETs

Watt Meter 130A
How with Blue Backlight

- AGM B atteries up
to 110 amp hours

Hoco Genius
Charger

pﬂwer WE"X.CDm @ Follow us on Facebook

facebook.com/powerwerx

Order online at powerwerx.com . Follow us on Twitter

Order toll free 888-321-0073

twitter.com/powerwerx
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B-18 SERIES

Light duty aluminum
self supporting towers.
Five models ranging
from 30 to 50 feet, and
supporting up to 12
square feet of antenna
wind load.

B-26 SERIES
Medium duty aluminum
self supporting towers,
Thirteen models rang-
ing from 30 to 90 feet
and supporting up to
34.5 square feet of an-
tenna wind load.

B-30 SERIES

Heavy duty aluminum
self supporting towers.
MNineteen models rang-
ing from 40 to 100 feet,
supporting up to 345
square feet of wind load.

CALLFOR MORE INFO!

25G sisimmmamnisnissien 3119
25AG2/25AG4........ $189/239
AS25G/AS455G.........565/119
BPC25G/BPH25G......569/279
BAS25G/BPL25G..... 5299/199
EP2534-3(5 onsssunmnnen 349165
GA25GD/GA45GD.. $159/189
GAC3455...cmmmcnmninnnnens $139
GAR30/GAS604...........545 /69
HB25AG/HB25BG.. $119/129
SB25G/SB25GS5........579/109

SBH25G.......coorsmssrsssssanses $249
TB3/TB4... . $159/179
TRT36/TRT60............... 559/69

TRTAG2/9H50..........5219159
WP25G/WP45G...... 5149/152

IIXEQUIPMENT
BP1X Snatch Block........ $149
GP21X Clamps/Kit.. $275/319
GP31T Clamps/Kit.. $329/409
GP-81 Clamp/Kit.... $239/299

GP-UPS GinPole............ 5209
GPP Gin Pole Pulley....... 5109
SO1X Stand-Off ............. $192
S04 Stand-Off........c..e0e. 5169
505-6" Stand-Off .............. 5992

505-26" Stand-Off......... $139

YOUR NUMBER FOR SAUINGS (800) 272-3467

« Great Gear
- Great Deals
« Great Service

TEXTENNA

TexHex 5-Band............... $589
Provides broadband (typi-
cal VSWR <1.5:1) coverage of
10/12/15/17/20m. Optional
6m kit. Improved heavy-duty
mounting plate fits masts up
to 2" OD. Pre-tuned elements,
easy to install. In stock?

T

TIMES LMR COAX

Lower loss than traditional
coaxes without the water
displacement problems com-
mon to 9913 and 9086 types.

LMR-200......cccccnnmsne0e $.65/FT.
LMR-200 Ultraflex.... $.85/FT.
LMR-240.......ccceensensies $.69/FT.
LMR-240 Ultraflex.... $.89/FT.

LMR-400.......cccsurs00000 $.89/FT.
LMR-400DB ............. 51.09/FT.
LMR-400 Ultraflex .. 51.39/FT.
LMR-600..........c.co0.... 51.59/FT.

LMR-600 Ultraflex.. $2.49/FT.
MORE LMR CABLES IN STOCK

dAVIS RF

COAX - MADE IN USA
All have high-quality non-
contaminating outer jackets.

RG58C/ ...oovsimriraiens 5.29/FT.

RG-8X Mini... weene 9.29/FT.
RG-213/UV ..... wenn $.79/FT.
BUrYFIeX...coisuissrisisears 3.89/FT.

Belden9913F7........ 51.29/FT.

TEXAS TOWERS

1108 Summit Avenue, #4 « Plano, TX 75074

Hours:
Email: sales@texastowers.com

M-F 9 AM-5PM Central Time

TOLL
FREE

VISA - DISCOVER

Www.lekastowers.com
fﬁw}rgx s 3'9 s Tevas!

COMET ANTENNAS ROTATORS
CAA-500 Analyzer......... 5439 Hygain, CD-451l.......000.00 $429
CHA-250B ..ovoonrnrrssesrrienns 5389 Hygain, HamV ...ceenreons
GP-3/GP-6...ce00n0n0..0. 599/ 149 Hygain, Ham-V..............
GP-9/GPON............ $189/189 Hy gain, T2X e $699
GP-15/GP-98 .......... $169/189 Hygain, T2X Digital ... 51,152

DIAMOND ANTENNAS ROTOR CABLE -USs MADE
X-30A/X-50A .ooeror . $69/99 R62, 6-#18......ccnureneee $.59/FT.

X-200A/X-300A...... 5129/139
X-5T10HDMA/HDNA....... $199
X-3200A/X-6000A ......... 5179

MFJ
MFJ-259C Analyzer ....... $249
MFJ-269C Analyzer ....... $359

GLENVARTIN

H2 Hazer .....coueermnsnsnnsens 609
H3 Hazer ... wonnees 459
H4 Hazer .....c..oovieennneen 3589

RT-424 Roof Tower ........ 5319
RT-832 Roof TOWEr e 5469
RT-936 Roof Tower ........ 5779
RT-1832 Roof Tower.... 51029
RT-2632 Roof Tower.... 51709

texcom

Crimp Kit..ooviarennnnenn, 599
Tool kit to prepare and crimp
RF connectors for .1007 .200%
.240"and 405" diameter coax
cables, incduding LMR-100,
LMR-200, LMR-240, LMR-400,
RG-8/8X/58/213,  BuryFlex,
9913, 9086, 9096 and other
similarly sized cables. With
rugged plastic storage case.

Crimp Kit Plus......ccconiees 5109
Same as the Crimp Kit, but
also includes dies for Ander-
son PowerPole™ connectors.

WE HAVE A HUGE STOCK OF
CRIMP CONNECTORS FOR
MANY COMMON COAX CA-
BLES. PLEASE CHECK OUR
WEB SITE OR CALL.

R81, 2-#18/6-#22...... 5.49/FT.
R82, 2-#16/6-#18...... 5.79/FT.
R83, 2-#14/6-#18..... 5.89/FT.

STEEL MASTS
High-carbon steel masts. Typi-
cal yield strength of 83,000 PSI.

az7 [ ae 25"
5 FT. $69 579 599
8FT. | 8109 | s120 | 159
10FT. | 5129 | 5149 | 5189
12FT. | $159 | si79 —
13FT. — $199 | $239
15FT. — $229 —
18FT. — — §329
21FT. | $269 | $319 —
22FT. | $279 — —
23FT. — $339 | saz20

ALUMINUM TUBING
Our 6063-T832 aluminum
tubingisall Americanmadeto
our exacting standardsfor the
highest quality and precision.

0.D. WALL COST/FT.
6063-T832 DRAWN ALUMINUM TUBING
375" 058" 5.65
500" 058" §.70
623" 038" $.80
750" 058" $.90
875" 058" $.95
1.000" 058" $1.00
1.125" 058" $1.10
1.250" .058" 51.30
1.375" 058" 5$1.40
1.500" .058" $1.50
1.625" 058" 51.65
1.750" 058" 51.80
1.875" 058" $1.95
2.000" 058" $2.10
2.125" 038" $2.25
6067-T6 EXT. AL, SQUARE TUBING
750" 062" 5.95
1.000" 062" 5$1.25

(800) 272-3467

Proudly Serving Ham Operators Since 1978!

MASTERCARD Visit Our Website for More Great Deals:
http://www.texastowers.com




Our new house had everything: a nice big yard with some
trees in the back, a bedroom for each kid, a two-car
garage, and a den for the ham shack. | hated it; there’s a
Home Owner’s Association. | submitted plans for a tower
to the HOA, and they actually laughed at me. | invoked <
PRB-1; they countered with PR-We Don’t Care. The word ontrol Units
“litigation”” hovered like a toxic cloud over the table.

A Technological Breakthrough

| gave up, partly becauss | don’t have monay to waste on In Remote Tuning!

lawyers, but partly becausse | had an ace up my slesve. Coax in / coax out tuner designed to be placed near
A ground-mounted vertical back in the trees, a can of the feedpoint of the antenna. Place the RT Series Tuner
brown spray paint, a few ground rods, and I'd bs in near the feedpoint and viriually eliminate all feed line
business. Yes, I’'ve heard the one about how a vertical is loss due to SWR. DC powered over the coax, so use
an antenna that radiates equally poorly in all directions, the RC Series Control Unit to power and control the
but it was that or nothing. | knew without a radial field tuner from your shack. The RC Series Conrol Unit will

, I'd need a tuner, and the one built into my transceiver Kmi‘“de DdC fower o?rTme coax as well as control for
wasn't going to cut it. O TRCGEr] 0ok SEd UGS,

100 Watt

Any of LDG'’s automatic tuners would do the trick, but in RT/RC-100 Suaaested Price $2«
a coax run that long SWR losses would be pretty high.

% LDG now has weatherproof tuners that mount right at 600 Watt
the antenna, seliminating coax SWR losses. LDG’s RT
tuners are completsly automatic, and are powered over
the coax feedline; no separate power line is required.
The RT-100 handles up to 100 watts, and the RT-600
up 1o 600 watts. The included remote control inserts 12
volts dc onto the coax, and lets you select the operating
mode. It all works great; | just transmit and the RT-100
automatically tunes as needed. The rig just hums along
inte a perfectly matched all-band antenna, and it’s the
next best thing to invisible.

(L f;r 0 Sugao

LDG's RT tuners will work with any coax fed antenna,
. or long wires and antennas fed with ladder line through
a balun. Visit us on the web at www.Idgslectronics.com
for more informations and for links to the fine dealers
who ssell LDG products \

www.ldgeleotromos.com 4 10-586-21 77

1
YOur Favorite Dealéer has these tunefs in stock NOWI Don’t Miss Out l"Call orvisit them TODAY!




The Legend Continues

The TS-590SG
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Back in 1973, Kenwood introduced the first affordable HF radio to the world, the legendary TS-520... 27 years later, the TS-570D and the
TS-570S with 6 meters were by far the most popular HF and HF+6 transceivers on the market.

Be witness to the evolution of KENWOOD's pride and joy - the TS-590S HF transceiver - pushing performance and technology to its utmost
limit, with the receiver configured to capitalize on roofing filter parformance and IF AGC controlled through advanced DSP technology.
Enter the TS-590SG. A new generation of high performance transceiver, with the type of high level response to meet DX'ers needs.

Don't be fooled by big boxes, high price tags, complex operation and broken promises. As Kenwood continues to build outstanding
products with unparalleled performance and great value, it's no surprise Kenwood is rated as one of the leading choices for HF radios.

It's not too late to own an HF legend because we still build them today.

K E N WO O D Customer Support: (310) 639-4200
Fax: (310) 537-8235




