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The Best Solution for the Future

System Fusion provides Total Integration of
Digital and Conventional FM

FM Friendly Digital & Auto Mode Select (AMS)

Systcm Fusion is dcsigned to enable seamless intercommunication between

e
conventional FM and C4FM Digital using a single unified platform, ge . __‘__'"_‘.‘ﬂ"""k- j;'i

without manually switching between the communication modes. o ——
_ o ; } _ B P .. Digital -
[ams]| This is made possible in System Fusion by h. “Digital ih.
FT1ID | the Auto Mode Select (AMS) function. Digital h.
FT-8800 | FT-60 ~vr. : - i
FM [ E&FMI‘ Fid v With AMS, the modulation mode of your AMS transmit

station is auto-maticaﬂy selected according to the received signal.

IDiqitaI If 2 member transmits the conventional FM, the other System Fusion radios

FTM-400D
CAFM/FM

The Choice ofC4Fﬂ{ Dz’giml & New Attractive Digi tal Functions

-‘ulmmatically select their modulation to conventional FM and permit

communication between all members.

System Fusion - C4FM Digital makes p ossible 9600 bps data spccd utilizing 12.5 kHz bandwidth.
9600 st data transmission sPccd enables the high spced data communication and providc the new attractive

digital functions to expand your enjoyment of the amateur radio communication.

Digital Group Monitor (GM)

Smart Navigation

Snapshot (Image Data Transmission)

Automatically checks whether
members registered to a group are
within the communication range, and
displays the distance and the direction
with each call sign on the screen.
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Real-time navigation function enables
Location checking at any time, With
the simple touch of a button, you can
start navigating to your departure

peoint or any location previously saved.

(Backtrack Function)
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Simply connect an optional speaker
microphone with camera
(MH-85A11U), you can take
snapshots and easily send them to
other System Fusion radios.

For latest Yaesu news, visit us on the Internet: hitp://www.yaesu.com ‘




System Fusion Lineup

YAESU

Exciting New Amateur Digital Transceiver
cqru

Clesar ond Cmp Vob.-

C4FM FDMA 144/430 MHz DUAL EAND
5W DIGITAL/FM TRANSCEIVER

FT1DR::."
Package

(1800 mAh Li-on Battery ENB-102L Included)

® Three digital modes and a Conventional

FM mode

@ Automatic Mode Select (AMS) Function

#® Snapshot Picture Taking Capability

® Digital Group Monitor Function

® Smart Navigation Function

YAESU USA

YAESU

The radio

65125 Phyliis Drive, Cypress, CA 80630 (714) 827-7600

C | messres FRes Favey

w22l DR-1X

144/430 MHz DUAL BAND :
CAFM/EM DIGITAL aepeatzr @ Three digital modes and a Gonventional FM mode
® Emergency Operation: Supporis operation on an

emergency battery

_446 500
o
'J!UTE SCOPE

arme set

Equipped with advanced touch pansl operation
and full-color TFT large-scale display

| Clear and Crisp Valce (Clear and Crisp voice

C4FM FDMA 144/430 MHz DUAL BAND
50W DIGITAL/FM TRANSCEIVER

FTM-400DR

@ Three digital modes and a Conventional Fii mode
® Automatic Mode Select (AMS) Function

® 3.5-inch Full Calor Touch Panel Operation

@ Snapshot Picture Taking Capability

@ Digital Group Monitor Function

@ Smart Navigation Function

Amateur Radio Internet Linking Kit

HRI-200

@ Advanced Internet VolP radio
communication is available with C4FM.

@ Easy access to Node/Room stations by a
simple operation.

@ The NEWS Function enables exchanging
messages, Images and Voice in the new
communications method.

Epeec fications wub Bt o changs witholt notice: S0me ACCessares andion

opiions may be stndard Insomie areas. Frequenc y coverage may differ in
some countries. Chec k with your kbcal Yaesw deaker for specific detals.
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YxLEN 80-6 Meters!
No Radials!

Cushcraft’s world famous R8 now has a big brother!
Big Brother R now mncludes 75/80 Meters for local
ragchewing and worldwide low band DX without radials!

It’s ommni-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 SWE. 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 15 double or triple walled at key stress points to han-
dle anything Mother Nature can dish out.

31.5 feet tall, 25 1bs. Mounting mast 1.25 to 2 inches.
Wind surface area 1s 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 fm h1g11 winds.
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: i low angle radiation gives
SU-239 v - !

Steoitiduare  Relesssvent Feespoirt | [incredible worldwide DX
Super Rugged Design

Stainless steel
machine screws
guarantes base
integrity.

Dual plate mount makes it
easy fo install counterpoises.

Heavy duty stamliess
steallaluminum
interface plate mount
leeps your antenna up
for years to come.

Free Cairﬂag.d‘\’emst Dealfer . .. 662-323-5303
Call your dealer for your best price!

Cushcraft

Amateur Radio Antenna
308 Industnal Pk Bd., Starknlle, M3 39759« 84 3{1 CST, M-F

Cushcraft . . . Keeping you in touch around the globe! m:ge;:mmfg;gcﬁﬁgﬁgmemgm




Life is a JOURNEY,

njoy gthe ride!

{_ HHH—HH

1! Frecumney (UMz)
CHA-250B - No Antenna Tuner Needed!

Base Antennas

‘\
O E4MET, 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 35-5TMHz! » TX: 3.5MHz - 57MHz « RX: 2.0~ 90MHz = VSWR is 1.5:1 or less,
continuous * Max Power: 250W SSB/125W FMs Impedance: &0 Ohm » Length; 23'5" » Weight: 7 Ibs. 1 0z. * Conn; SO-239 «
Mast Reqd: 1" - 2" dia. » Max wind speed 6TMPH
@ Maldal HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA
807407200151 0/6/2M(70cm Only 1/2 the traditional size and weight of verfical HF antennas, and it includes 2M/70cm! Unique
radial system rotates for balcony installations, the radials can all be rotated to one side. » Wavelength: HF and 6M: 1/4 wave
= 2M: 112 wave « 70cm: Two 5/8 waves in phase + Impadance: 50 Ohm + Max Power; HF 200W SSB « 6M-70cm: 150W FM-
Conn: S0-239 + Height: Only 86"+ Weight: Sibs. Tozs.
© CHYMET, GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA 2 SXMET ciesoo
Wavelength: 146MHz 6/8 wave « 448MHz 5/8 wave x 3 » Max Pwr; 200W « Length- 5'1 1" Weight: 2lbs. Yozs. « Conn: Gold-
lated S0-239 + Construction Single-piecs fiberg| GAM S0e

Pl " e e 1.8-500MHz SWR/Impedance analyzer

Simple fo use and accurate, the CAA-500 displays
© CXMET, GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA antenna system SWR and total impedance while -
Wavelength: 146MHz 5/8 wave x 2 » 446MHz 5/8 wave x 5 = Max Pwr. 200W + Length: 102" Weight: 3lbs. Bozs. = Conn: ing the thumb whee! to sweep though the selected
Gold-plated $0-239 + Construction: Fiberglass, 2 Sections frequency range.

S0-23¢ connecior for the low range.
O CXMET, GP-9 /| GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA Ko ik G s &
BEST SELLER! + Wavelength: 145MHz 5/8 wave x3 = 446MHz 5/8 wave x 8+ Max Pwr: 200W Length: 16' 9" « Weight 5ibs. S S R R i
110zs. * Conn: GP-9 Gold-plated SG-239 » GP-IN Gold-plated N-type female » Construction: Fiberglass, 3 Sections Insiall € AA batteries or use the 12VDC jack.

The primary tool for any antenna adjustment, trouble-
O EXMET. CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA SE M
Wavelength: 146MHz 5/8 wave w2 » 220MHz 5/8 wave x 3+ 446MHz 5/8 wave x5 « Max Pwr: 120W » Length: 102" « Weight: projectt
3lbs, Toz.+ Conn: Gold-plated SO-239 + Construction: Fiberglass, 2 Sections CAA-5SC

Pratect your CAA-500
O CXMET, GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA Yexn e slhc'ck-
Wavelength: 52MHz 5/8 wave » 146MHz 5/8 wave x 2 + 446MHz 5/8 wave x 4 » Max Pwr: 150W » Length: 7117+ Weight: 3ibs. dents and dings!
oz » Conn: Gold-plated SO-238- 2MHz band-widih after tuning (6M) = Construction: Single-piece fiberglass Shoulder strap included.

>

Call or visit your local dealer today!
www.natcommgroup.com | 800-962-2611

@ CKXMET.
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Our mission: To promote and advance the art, science and enjoyment of Amateur Radio.

This Issue
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Volume 98 Number 11

Technical

Motors and Mechanisms
in the Ham Shack 30
Eric P. Nichols, KL7AJ

Your shack contains many electromechanical devices
that whir, rattle, clatter, and occasicnally bang. Here's a
brief guide to what they are and what they'e for.

Locating RF Interference atHF 33
Tom Thompson, WOIVJ

A proven and practical approach to dealing with RFI
from grow lights and more.

News and Features

HSeemstoUs 9
David Sumner, K1ZZ
Re-Entry

Inside HQ 132
Harold Kramer, WJ1B
The ARRL Laboratory Part 2 — RFI

Colorado Cliffhanger 75

Gene Chapline, KSYFL

Ham radio provides a crucial safety net for off-roaders
traveling Colorado’s Black Bear Pass.

The USS Shenandoah 78

Michael Marinaro, WN1M

The cross-continent flight of this airship had reliable
communications, thanks to radio amateurs.

The Bill Leonard, W2SKE,
Professional Media Award 79
Sean Kuizko, KX9X

Nominations are due by December 5l

Happenings 80

Rick Lindquist, WW1ME

Kan Mizoguchi, JA1BK, makes a gift that will preserve
rare paper logs, election and regulatory news, more.

Add USB Conneclivitly to Your
Kantronics KPC-3 40

David Martin, K5DCM

Breathe new life into this packet radio TNC by
conwerting its serial port to USB.

Product Review 43

Mark Wilson, K1RO
Hilberling PT-8000A MF, HF, and VHF Transceiver;
OM Power OM2500A HR Power Amplifier; ERC-M
Reotator Centroller and PSTRotatorAZ Rotator
Control Software; Smart Tweezers STS LCR Meter;
MFJ-4603 Antenna Window Feedthrough Panel;
Telewave 44AP BF Wattmeter; Radio Works
Carolina Windom 80 Antenna.
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Our Cover

ARRL Senior Engineer Bob Allison, WB1GCM, is shown in the ARRL Laberatory's
RF-shielded “screen room” where Product Review testing takes place. The Laboratory
recently acquired new precision test equipment, including a Riohde & Schwarz FSUP
26 signal analyzer, a Rohde & Schwarz FSEM spectrum analyzer, and an Agilent

MXA-9020A spectrum analyzer.

Radiosport

ContestCorral 86
H. Ward Silver, NOAX

World Radiosport Team
Championship —WRTC2014 87
Randy Thompson, K5ZD

Cne hundred and eighteen hams from throughout
the world journeyed to New England to compete
for the most prestigious medals in Amateur Radio.
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W1AW/S this month.

2014 ARRL 10 Meter Contest 91
2014 ARRL 160 Meter Contest 91

Columns

Amateur Radio World............cccociiiieiiennn 97
Correspondence 24
The Doctoris In
Eclectic Technology..
Hands-On Radio
Hints & Kinks
HOW'S DX7? .....ooiiiiiimiiicenennis snsmm s asasasnanen
Personal Visions
Public Service......................
Technical Correspondenc

Up Front

Vintage Radio 29
The World Above 50 MHz ........................... 94
75/50/25 Years AZ0........cccoseemmnereremanss 105

Digital and Mobile Editions
ARRL members can access the digital edition
via a link at www.arrl.org/qst, download our i0S
app from the iTunes Store, and download our
Android app from the Google Play Store.

Departments

ARRL Member Services ........................ 14
ARRL Section Managers......................... 16
Convention and Hamfest Calendar.....101
Field Organization Reports..................105
Ham Ads 154, 155
Index of Advertisers..... ... 156, 157
NewProduebs ..o -39
Officers, Division Directors, and Staff....15
QuickStats............ooo e 140
Radio Tips 42
Silent Keys ........ 103
Special Event Stations....

Strays 79
WI1AW Centennial Operations............... 30
WI1AW QualifyingRuns ............................. 90

Interested in Writing for QST?
www.arrl.org/qst-author-guide
e-mail: gst@arrl.org

November 2014
Volume 98 Number 11

QST (ISSN:0033-4812) is published
monthly as its official journal by the
American Radio Relay League, Ine,
225 Main Street, Newington, CT
06111-1494, USA Perodicals postage
paid at Hartford, CT, USAand at

add itional mailing offices.

POSTMASTER: Send address changes
to: ST, 225 Main 5t. Newington, CT
08111-1494, USA Canada Post:
Publicaty Mail Ag t
#40612608. Canada returns to be

sent to IMEX Global Solutions, 1501
Morze Ave, Elk Grove Village, IL 60007 .

US & Possessiens: Memberzhip in the
ARRL, including & one year subscription
to Q5T is available to individuals at $39.
Licensed radio amateurs age 21 and
under and the eldest licensee in the
household may qualify for the rate of
$20. Life Membership, including a
subseription to QST is available at
$975.* Membership includes 815 per
year for subscription to QST Member-
ship and Q5T cannot be separated.
Libraries and institutions, $39 per year,
Single copies $4.99.

International

To compensate for additional postage for
mailing outside the US, the following
rates apply:

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

All Other Countries: Membership in the
ARRL, including & one year subscription
to QST, 862, payable in US funds. Life
Membership, including a s ubscription to
QST is available at $1550.* Libraries
and institutions, $62 per year.
Membership without Q5T is available to
the immediate family of a mem ber living
at the same address, and to anyone
who is legally blind, for $8 per year.
Foreign remittances should be by
international postal or express money
order or bank draft negotiable inthe US
and for an equivalent amount in US
funds:

Copynght © 2014 by the American
Radio Relay League Inc. Title registered
at the US Patent Office. International
copyright zecured. All nghis reserved.
Quedan reservados todos los derschos.
Printed in the USA.

Q8T® DXCC® VUCC®, DX Century
Club® ARES™ , Amateur Radio Emer-
gency Service® and ARRL, the national
association for Amateur Radio® are
registered trademarks of the American
Radio Relay League. Inc.

The ARRL and QST in no way warrant
the products descrbed or reviewed
herein,

QST is available to blind and physically
handicapped individuals from the Library
of Congress, National Library Service for
the Blind and Physically Handicapped.
Call 1-800-424-8567 or go to www.loc.
gov/nlsd.

Indexed by Applied Science and
Technology Index, Library of Congress
Catalog Card No: 21-9421.

o

Plsase writs for details.

In order to ensure prompt delivery, we
ask that you periodically check the
address information on your mailing
fabel, If you find any inaccuracies, please
contact the Circulation Department at
circulation @ arrl.org or 860-594-0200
immediately. Thank you for your assis-
fance.

RAeprints and permissions:
permission @ arrl.org

Details of our Online Prvacy Policy
canbe found at www.arr.org/online-
privacy-policy.

Telephone: 860-594-0200

Fax: 860-594-0259

November 2014

5



When the band is open there's no time to losel

YOU'RE GOOD T(

It was around eight in the evening and the house was pretty quiet. The kids were
finally in bed, and the XYL was working on her dissertation. | tell you, when she gets
that masters in psychology I'm gonna be in a world of trouble. Anyway, | retreated
to the shack and turned on the HF rig to see if there was anything left of 20 meters
this late. Mostly not, but as | got down toward the low end of the phone band | heard
a whole bunch of faint stations calling a VP8S. | had to look it up; it's a rare DX
island in the South Atlantic. 'm thinking “Yeah right, like | can bust through a pileup
and work someplace like that with 100 watis and a dipole.” Just then the DX station
answered someone, and he nearly woke up my kids! He was booming in 10 over 9! It
was one of those flukes of propagation, and | figured it might not last long; here was
my chance to work some real DX. Down that low in the band my dipole gets pretty
reactive, so | ran my transceiver's built-in tuner. It went something like this:

Me: Ok radio, tune me up.
Radio: Whirrr... whirrr... Uhh, no.
: No? What do you mean “No"?
Radio: Dude, have you seen the SWR down there? li's like 4:1!
Me: Yeah, so?
Radio: No can do, Boss. How about ihe top of the band again? I'm ok up there.
Me: Not good, radio... not good at all.

Well 'm paraphrasing of course, but that was pretty much it. Ok, no worties; | have an
LDG tuner too — it's good to an SWR of 10:1. | took it out of bypass mode, tuned off
frequency, changed to AM mode, reduced the power, keyed down and started the tuner.
| waited until it finished, un-keyed, switched back to sideband mode, reset to full power,
and funed back to the DX frequency just in time to hear: “Sorry guys, but we have to QRT.
73s, and thanks... click!” And that was it; my VP8S was gone, probably forever.

Even if you have an automatic tuner, matching a modemn radio to your antenna can
be a lot like playing a concerto on the piano; you have to hit half a dozen keys in just
the right sequence. And if you're slill using a manual tuner, like one with two knobs
and a roller inductor or something, well... fuggedaboutit. And, most radio’s built-in
tuners are limited an SWR of 3:1 at most; my droopy old dipole is lots worse than
that down at the low end of the band.

Well, there's good news. Not only do LDG tuners work automatically, with thousands
of memories for instant re-tuning on previously tuned frequencies, LDG makes
special models specifically designed to seamlessly integrate with Kenwood, Yaesu,
lcom and Alinco transceivers. You just press the Tune bution and the tuner takes
over, setting mode and power, tuning and returning to the previous mode and power
in seconds. And if you're re-funing on a frequency you've used before, the tuner
reads the frequency digitally fromthe radio, and resets from memory almost instantly,
with no tuning transmission at all. It's just what you need for pouncing on that rare
DX or contest station before it's gone.

LDG brand-specific tuners include custom cables to connect to your transceiver, as
well as a coax jumper for RE. Most are powered by the radio itself; just plug it in and
you're good to go with an integrated tuner that will match just about any coax-fed
antenna at SWRs up fo 10:1. LDG also sells baluns so you can easily use longwires,
or antennas fed with ladder line. '

\isit us on the web at www.ldgelectronics.com, e _
or contact your favorite dealer. T TR

www.ldgelectronics.com 410-586-2177




ALLTUNERS

2000

MEMORIES

AL-100

Compatible with all Alinco radios including the new DiX-
SR8T (includes Alinco interface cable). The AL-100 is
the definitive low cost automatic antenna tuner for the
definitive low cost Amateur transceiver!

Suggested Price $149.99

KI=100 5
For AT-300 compatible enwobd gnsceiuers (except
] S480HX) The KT-100 allows"you to use the Tune
biitton on the radio. 2,000 memories for instant recall of
uning parameters for favonte bands and frequencies.
Suggested Price $

ce $198.89

Ll A e

YT-1200
Designed for Yaesu's FT-450, FT-450D, FT-950, FTDX-1200, FTDX-3000 and FT-2000 (non-
D). Seamless integration similar tothe popular YT-450. The tuner is powered by the transceiver
(except the FT-2000). It has a CAT port pass-through so you can use computer control of the
transeaiver when using this tuner, Power and control through the provicled interface cable.

s, Suggested Price $259.99

) GO WI

'ELECTRONICS

T-100

Matched in size to the lcom IC-7000 and IC-708. Control
the IT-100 and its 2000 memories from either its own
bution or the Tune button on yeur IC-7000 or giher [com
rigs. For your lcom radic that is AH3 or AH4 compatible.

Suggested Price $179.99

radio not included

The ultimate autotuner for QRF radios including the
Yaesu FT-817(D). Tuningis simple; one button push on
the tuner is all that is needed - the 7-817 takes care of
the rest. 2000 memories cover 160 through B meters.

sted Price $128.99

raa’i;l not mcluded

AT-897Plus

Mounts on the side of your FT-297 just like the original
and takes power directly from the CAT port of the FT-897
and provides a second CAT port on the back of the tuner
so hooking up ancther CAT device couldn't be easier

ol sted Price $199.9¢

YT-100

For Yaesu FT-857, FT-897 and FT-100 (and all D
models) an integrated tuner, powered by the interface.
Press the tune button on the tuner, and everything elss
happens automatically.

Suggested Price $199.99

Z-817H
The ultimate autotuner for QRP radios including the
Yaesu FT-817(D) with addition of the Tokyo High Power
HL-45B. Interfaces to the CAT port (AGT) on the back
of the radio with the provided cable.

i Prics

Your Favorite Dealer has these tuners in stock NOW! Don’t Miss Qut - Call or visit them TODAY!




R&L Electronics

1315 Maple Ave HAMilton, Oh 45011 | ocal/Tech 513-868-6399 ( 80 0) 2 2 1 _7 7 3 5

http://randl.com sales@randl.com Fax 513-868-6574

2m/70cm JT?TMA ETCTREA mj;

Dual Band Beam

Elements are installed with
wing nuts and color coded
for easy assembly

Anderson RS
__ High Current

Jacks in Back

Jacks in Back

JTPS3IIMA JTPS3IMB

994.95 $89.95

Anderson Power Pole Screw Type

JTBM270 Dual band beam for 2m and 70cm. Independent element type Connectors Terminals
ensures a nice gain and performance in comparison with mono band 30a mp max,
1

beams. Stainless steel boom, elements and brackets which ensures . '
superior durability and long life in all weather conditions. Lightweight, 235 amp continuous power Suppl}-

compact and easy to install and re-assemble. 144-148 Mhz/440-450 : : :
Miz Dual band antere 5 slemenisonamE s 700m, Max 30 amp smal el oy, This SUpply iS4l you
power. 125 watts, sum of both bands, Connector: N, Mast size: 1 ', - 2 need to run most alllyour 12 volt radios and accessories in
inch, Boom Length: 44.5", Longest Element: 41.1" your ham shack. Switchable volt/current meter on the front.
On/off switch on the front. Adjustable voltage 4-16V, knob
on the front. High current jacks on the back of the supply. 30
amp surge, 25 amp continuous. 3 1bs, 5" x 2.375" x 6.125"

_. www.jetstream-usa.com
FT1900R FTDX1200

The ruggedly builf yet
compact new

—'\ FT1900R 2m
8/ transceiver brings you
Yaesu's legendary

: mechanical toughress
along with outstanding receiver performance

and 55 watts with crisp, clean audio that will get

your message through!
JTPS14M Jetstream Power Supply 4995 | This medium-price HF Transceiver Excels on all
MLS100 External Speaker ............... 4795 | fromts. The High Frequency Design Technology
MX2 Hustler 2m Mag MOUL..vvo. i AR it has inherited, ensures "Best-in Class
Performance”. The Outstanding Operability is

: , . Perfect for the DX Scene.
Yaesu is pleased to announce the introduction of Yaesu's economically price
our FT-DX30000 100W HF/50MHz Transceiver - One-Touch Operation DV56 Digital Voice Memary Unit... s 63,95
the new Leader in the mid-price range of BN FT-7900R Dual band FM | FCA0 Auto Tuner for Long Wires ............... 304.95
HFN/SOMHE radios. Continuing the proud Yaesu 3 S = ™ mobile. Back-lit push button | FH2 Remote Keypad ..o N L
FT DX" Legacy of Excellence established controls ensure extraordi- | MDI0DASX Desk Top Mic....... o 149,95
decades ago, the FT-DX30000 bings forward | narily easy and safe operation while diiving at | MD20BASX Desk Top Mic..........cc.cccnees 389.95
crilfcal design concepl advancements created for | pight. The exceptionally wide receiver coverage | SCU17 USB Inferface Unil........... 1
the FT-DX5000 and FT-DX9000. provides all sorts of additional uses! SP2000 Ext Spkr w/Audio Filers ............... 194,95
DVS6 Digital Voice Memory Unit..... e 08,93 [ADMSZK Programming software and cable... 39,95 XEABERUHE CW ERUO v 19SS
FC40 Auto Tuner for Long Wires 30495 |MEK2 Microphone Extension Kit 47,95

MD10DASX Desk Top Mic......ocuives 149,95 | JTPS14M Jetstream Power Supply. .49.95

MD200ASX Desk Top Mic.............. 389,95 |MLS100 External Speaker..............cn 47,95 ! _A_ES ] J
SP2000 Ext Spkr w/Audio Filters ..... 194.95 | MMBG60 Quick Release Mobile Bracket......... 3795
XFI2ZTCN 300HZCW Filler.......ccoocc oo 199.95 | YSKT800 Separation Kit...........ooeevvveeneniononn 3995
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It Seems to Us

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

Re-Entry

&& A new FCC rule should interest anyone who previously held a General, Advanced, or
Amateur Extra class license, let it lapse, and would like to get back into Amateur Radio. 97

The August 2014 issue of QST reported the outcome of an
FCC rule making proceeding, WT Docket No. 12-283, that
dealt with several matters relating to licensing, examinations,
and the use of TDMA emissions. The resulting changes to
Part 97 of the FCC Rules took effect on July 21, and have
been generally applauded by the Amateur Radio community.

Of particular significance to many former radio amateurs is an
amendment to §97.505(a). This rule now instructs Volunteer
Examiners to give credit for Elements 3 and 4 to an examinee
holding an expired Amateur Extra class license, and credit for
Element 3 to an examinee holding an expired Advanced or
General class license. A longstanding provision that gave
Element 3 credit to holders of “old” Technician licenses
issued before March 21, 1987, when the Technician and
General licenses had the same written exam, has been
retained.

This change means that the FCC will issue a General license
to someone who passes Element 2 (the current Technician
exam) and demonstrates that they previously held an
Advanced or General license without requiring that they
retake and passthe Element 3 exam. Similarly, former Extras
can regain their full-privilege licenses simply by passing
Element 2.

The thought behind this accommodation of former licensees
is that the Commission is willing to assume there is little or no
difference between their qualifications and those of licensees
who happened to complete the administrative process of
renewing their licenses before their grace period expired.
That's a reasonable assumption, and making the former
licensee pass the current entry-level exam is a reasonable
requirement to verify their commitment and their familiarity
with the current rules.

While the news cannot yet have reached more than a small
fraction of those who could benefit, the ARRL VEC
Department reports that applicants already are taking advan-
tage of this new opportunity. How do we get the word out to
the rest?

This, dear reader/member, is where you come in. If you know
someone who would qualify, pass it on!

But don't stop there. Explain that ham radio is better than
ever, with new worlds to explore. The good things they
remember are still here, but there’s so much more! New digi-
tal data and voice modes — even new bands. Software
defined radios that range from super-cheap to incredibly ver-
satile. Ingenious new antenna designs for portable, mobile,
and fixed station operation. Kits that outperform anything that
ever came out of Benton Harbor, Compact gear that can be
taken anywhere, with features that didn't exist when their
license lapsed.

While the rule change opens up new possibilities, there is no
reason to limit our outreach just to these former licensees.
The same pitch is appropriate for other audiences. Inactive
hams who still have their licenses. Former Novices and
Technicians. Anyone who thought about becoming a ham
somewhere along the way but never quite made it, either
because of the former Morse code requirement, or for some
other reason.

What's more, they are needed. In many places, the existing
pool of trained operators for public service and emergency
preparedness activities is not as big as it should be; their par-
ticipation would be welcomed and would benefit their local
communities. The knowledge, skills, and personal contacts
they have developed in other walks of life can be put to good
use through Amateur Radio.

We all know people, perhaps in our own families, who still
hold licenses but are out of touch with today’s Amateur Radio.
Reaching out to inactive hams should be fairly easy; even if
we don't know them personally, they're in the FCC database.
By using the search tool on the ARRL website, at www.arrl.
org/fec/search, you can find every licensee in your city or
ZIP Code.

Getting the message to former hams is more challenging. In
our mobile society the “shelf life” of contact information is
rather short, so old addresses are of limited value. Yet, there
are hundreds of thousands of people across the United
States who tried Amateur Radio at an earlier point in their
lives but let their licenses lapse. Perhaps they were Novices
when the license had a 1-year or 2-year term and was not
renewable; in those days it was “up or out.” Maybe the initial
spark of interest didn't ignite, or life simply got in the way.
Education, career, and family considerations can (and
should!) come before one’s avocation, and are bound to inter-
fere to some extent. Inthe later phases of one’slife, there may
be more time to devote to earlier interests. All it may take to
rekindle an interest is a reminder of the joy that came with the
initial discovery of the world of Amateur Radio.

The ARRL’s Centennial Year has been an energizing event.
Aswe launch the Second Century, let's hamess some of that
energy to share our passion with those around us, either as
individuals or through our clubs. This is always worth doing,
but especially now, with the FCC offering an easier path to
re-entry.

,QJ S:,,__L_,, L2y
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hy-gain Antennas and Rotators

HF Verticals

Work amazing DX witl these extremely low radia-
tion engle onmmidirectional antennas. All self support-
ing, 1500 Watis PEP SSB, low SWR. Heavy deuty, slot-
ted, tupered, swaged, aircraft quality aluminum mbing.
| Stninless steel ardware. Two year limited warraniy.

. AV-680, §549.95. 9 Bands: (6,10,12,15,17,20,30,40,
80 Meter s) 26 ft., 18.5 Ibs. Our mosfpop:da: vemcai
now has 75/80 Meters! Lets youwork excitmg DX with a
low 17 degree radiation angle! Easily mount on decks,
roofs, patios. No ground or radials needed. Extra wide
2:1 SWR bandwidths. Fach band tunable. Auto band-
switching, handle 1.5kW, 80 MPH wind survival, low
2.5 sq. fi. wind surface. Aircraft aluminum tubing,
stainless steel hardware.

AV_640, $449.95. Like AV-680 less 80M. 25Y7, 17Y. Ibs.
AV-620, §349.95, Like AV-640 less 400, 22/°/10Y. Ibs,
AV-14AVQ, $179.95, (10, 15, 20, 40 Meters). 18 ft.,
9 Ibs. Classic AV-14AVQ uses same trap design as
famous Hy-Gain Thunderbird beams. 3 air dielectric
Hi-Q traps with oversize coils give superb stability and
1/4 wave resonance on all bands. Automatic bandswitching.
AV_12AVQ), $139.95, (10, 15, 20 Meters). 13 ft., 9
Ibs. Lowest priced automatic bandswitehung tri-band
vertical! Uses Thunderbird beam design air dielectric
traps for extremely hi-Q performance in limited space.
AV_18VS§, §119.95, (10,12,15,17,20,30,40,80DM). 18
ﬂft., 4 Ibs. Hy-gain’s lowest priced vertical gives you 8
bands. Easily tuned to any band by adjusting base loading coil.
See ontr vwebsite _for even more hiy-gain vertical aniennas!

iy galn Rotators . . . the f rst choice of hams around the world’

HAM-IV .. . $649.95

The most popular rotator in the world! For medium
communications arrays up to 15 square feet wind load area.
New S-second brake delay! New Test/Calibrate function.
New low temperature grease permifs normal operation
down to -30 degrees F. New alloy ring gear gives extra
strength up to 100,000 PSI for maximum reliability.
New indicator potentiometer. New ferrite beads
reduce RF susceptibility. New Cinch plug plus 8-
pin plug at control box. Dual 98 ball bearing race
for load bearing strength and electiic locking )
steel wedge brake prevents wind induced
antenna movement. North or South center of rotation scale on
meter, low voltage control, max mast size of 2'/1s inches.

HANM-VI, §749 95, For medium arrays up to 15 sq. ft. wind load.
Like HAM-IV but has new DCU-Z Digital Rotator Controller. Just
dial in your beam heading or let your computer control your antenna.

HANM-VTI, $799.95, Like HAM VI but with DCU-3 digital con-

troller with six programmable memorres.

HF Beams

Hy-gain beams are stronger, [ight-
er, have less wind surface and last
vears longer. Why? Hy-gam uses
durable fooled components -- massive
boom-to~-mast bracket, heavy gauge
element-to-boom clamps, thick-wall
swaged tubing -- no failures!

TH-11DX, §1159.95. 11-element,
4.0 kW PEP, 10,12,15,17,20 Meters.
The choice of top DXers. With 11-
elements, excellent gain and 5-bands,
~ the super 1uggcd TH-11DX is the

v “Big Daddy ™ of all HF beams!
Features low loss loo-penodlc driven array on all bands with mono-
band reflectors, BN-4000 high power balun, corrosion resistant
wire boom suppurt, hot dipped galvanized and stainless steel parts,

TH-7DX, $369.9‘| 7-Element, 1.5 kW PEP, 10,1520 Meters.

7-Elements gives you the highest average gain of any Hy-gain tri-
bander! Dual driven for broadband operation without compromis-
ing gain. SWR less than 2:1 on all bands. Combined monoband
and trapped parasitic elements give you an excellent F/B ratio.

TH-3MK4, §469.95, 3-Element, 1.5 kW PEP, 10,15,20 Meters.
Gives most gain for your money in full-power, full-size hy-gain
tri-bander! Impressive gain and a whopping average front-fo-back
ratio and still fits on an average size lot. 95 MPH wind survival.

TH-3JRS, §359.95, Compact 3-Element, 600 W PEP, 10,15,20
Meters. Hy-gains most popular and lowest-priced tri-bander fits
simallest lot, 14.75 ft turming radius, 21 Ibs. Excellent gain and front-
to-back let you compete with the “*big guns! 80 MPH wind survival.

Tailtwister T-2X . . . $799.95
For large medium antenna arrays up to 20 sq. ft.
wind load. Choose DCU-2 digital controller (T-2XD2) S5
or analog control box (T-2X) with new 5-second brake
delay and new Test/Calibrate function. Low tempera-
ture grease, alloy ring gear, indicator potenti ometer,
ferrite beads on potentiometer wires, new weather-
proof AMP connectors plus 8-pin plug at control

box, triple bearing race with 138 ball bearings
for large load bearing strength, electric locking
steel wedge brake, N or S center of rotation scale
on meter, low voltage control, 2'/1.” max. mast.
T-2XD2, $899.95, Tailtwister with DCU-2 digital controller.
T-2XD3, 5949.95. Tailtwister with DCU-3 digital controller
with six programmable memaories.
AR-40, $349.95. For compact antenna arrays and FM/TV up to
3.0 sq. ft. wind load. Dual 12 ball-beanng race. Fully automatic.
CD-45I1, $449.95. For antenna arrays up to 8.5 sq. ft. Bell rota-
tor design gives total weather protection. Dual 58 ball bearing race.

Digital Rotator Controller with 6 Programmable beam headings

§ °F Tailtwister Rotators.

gram 6 beam headings! Gives

New DCU-3 Digital Controller lets you pro-
matic or manual control of your hy-gain HAM

Push a memory button or dial in your

beam heading or let Ham Radio Deluxe (or
other program) control your DCU-3. Your
antenna automatically rotates precisely and
safely to your desired direction.

Free Hy-Gain Catalog

you fully auto-

fl_ll ﬂ'illll VHF/UHF Antennas
VIR, 510995, 2-Meter vertical VB-214FM,
has two m-phase 5/8 Wave $89.95. 14-element
collinear radiators for exceptional  2-Meter FM beam
high omnidirectional gain. It has antenna provides

/
and Nearest Dealer . . . 800-973-6572
| Call your dealer for your best price!

two sets of quarter wave radials
that decouple radiator from mast.
'\ Covers 138-175 MHz. SO- 239,
| handles 500 Watts. 9 feet.

& V4R, 510995, UHF vertical. Like
V2R but covers 400-475 MHz. Type N,
handles 500 Watts, 4 foot.

V42R, $169.95. Dual band covers 144/
440 MHz bands. Two 5/8 Wave collinears.

/

up to 2 inch mast.

exceptional front-to-back ratio and
maximum obtainable gains.
VB-23FM, $49.95. 3-element.
VB-25FM, §59.95. 5-clement.
VB-28FM, $79.95. 8-element.
Threaded stub for feedpoints. Accepts

DB-2345, §89.95, Dual band 144 (3-
elements) 440 (5-elements) MHz.

L
(3]
Antennas, Rotators & Towers
308 Industrial Park Road, Starkville, MS 39759 USA
Toll-free Customer Sa.les Hotlme 800-973-6572
« TECH: 662-323-9538 » FAX: 662-323-6551
http://www.hy-gain.com

Prices and specifications sedyect fo chamge withot nofice or obligation. *' Hi- Gany', 2003

Visit http://www.hy-gain.com



DIAMOND

ANTENNA

diamondantenna.net

W8010 Specifications

- Bands: 80m/40m/20m/15m/10m
- Watts: 1.2kW (PEP)

- Length: 63’

- Connecotr: S0239 female UHF

W735 Specifications
- Bands: 80m/40m

- Watts: 1.2kW (PEP) 1 : )
Q- Length: 85.3 W Series Wire Dipoles

- le UHF
Connecotr: S0239 female U SD330 Sneciiicatiuns:

- 3.5-30MHz or 7-50MHz
200 Watts (SSB)
UHF Male or 3/8x24 connector
1/4 wave center loading
Less than 2.0 VSWR
73" @ 3 MHz, 66" @ 28 MHz

HFV-5 Specifications:

- Bands: 40m/20m/15m/10m/6m
Max Power Rating: 150W
(SSB, ' 7/14MHz)
200W (SSB, 21/28/50MHz)
Connector: S0239 female UHF &

Scan the code and check out our Types=trapped Dipole
wide variety of antennas! VSWR: Less than 1.5 (Within 3

resonant frequency band) {

pabpnr aly s1auyig v ylum Ag piepuels ayjg

= d

: CP610 Specifications:

CP62 is identical, just without 10m Counterpoise.

W8 - Frequency: 6m/10m - Element Phasing: 2-5/8 / 1-5/8 wave
® - Power: 500w SSB, 200w FM - Connector:  S0239 female UHF
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inside HQ

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

The ARRL Laboratory

Part 2 — RFI

Overview

Resolving member questions about Radio Frequency
Interference (RFI) is a major function of the ARRL
Laboratory. ARRL Laboratory Engineer Mike Gruber,
W1MG, and Laboratory Manager Ed Hare, W1RFI|, man-
age these areas. The first place to visit if you have an RFI
question is the ABRL website, an excellent resource for
RFI information, at www.arrl.org/radio-frequency-
interference-rfi. This month we also have an article on
this topic, Locating RF Interference at HF, on page 33.

RFI problems often fall into two categories: instances in
which consumer devices cause interference to Amateur
Radio reception, and interference to devices caused by
Amateur Radio transmissions. Prior to the widespread
acceptance of cable television, RFl problems occurred
when Amateur Radio transmissions interfered with
broadcast television. The Lab still deals with many RFI
immunity cases where Amateur Radio interferes with
poorly shielded and/or inadequately filtered devices
such as telephones and audio equipment.

Today, most RF| problems occur when electrical and
electronic devices interfere with Amateur Radio recep-
tion. Devices such as power lines, switching and wall-
wart power supplies, motors, and lighting control
devices are not radio transmitters per se, but they can
generate RFI. These are unlicensed devices and FCC
rules require that most of these devices meet limits for
both radiated and conducted noise. The rules also
require that the operator of any unlicensed device must
use it in a way that does not cause harmful interference
to licensed radio services.

Power Line Noise

Power line noise is a major concern for radio amateurs.
Arcing on power lines and associated equipment usu-
ally causes this type of interference. Mike Gruber,
W1MG, who handles most of the electrical power line
cases, first works with the amateur who is having a prob-
lem to ensure that the ham has tried to resolve the prob-
lem with the power company. Mike then contacts and
works with the power company involved in the com-
plaint. The Lab staff makes their best efforts to solve
these problems dealing directly with the involved par-
ties, however, should that effort fail, the staff forwards
the case to the FCC Enforcement Bureau. That way, the
FCC, whose resources are limited, can focus their
efforts on the cases that require the most attention. This
arrangement between the ARRL Lab and the FCC is
known as ‘the ARRL/FCC cooperative agreement on
interference.” Once a complaint becomes an FCC

enforcement matter, the ARRL no longer has direct con-
trol of how the FCC handles the complaint since the
ARRL does have any authority to enforce FCC Rules.

To properly evaluate power line noise and other uninten-
tional RF emissions, the Lab has industry standard test
equipment, including a special wideband receiver that
can locate and identify RFI sources. This equipment
enables the Lab staff to identify specific causes, and
types of RF noise. The staff usually does not go out into
the field and solve RFI cases, but the lab uses this
equipment to train power company personnel in RF!
location and prevention during periodic seminars that it
hosts at ARBL Headquarters. The ARRLs website has
extensive information about power line noise at www.
arrl.org/power-line-noise-faq and www.arrl.org/
FCC-Power-Utility-Letter.

Conducted Emissions Testing

For most devices that are connected to the ac mains,
the FCC has set limits for the noise that is conducted
onto the ac mains (conducted emissions). Once these
emissions are conducted onto a device's power cord, a
house’s electrical wiring often radiates them fairly effi-
ciently. This type of RFl can extend beyond a single
household via radiation or conducted by the power lines
to nearby houses.

The ARBL Lab measures conducted emissions in its
LISN (Line Impedance Stabilization Network) test facil-
ity room. This facility lets the Lab measure conducted
emissions to determine if devices comply with FCC con-
ducted emissions specifications. As an example, using
this resource, the Lab recently tested horticultural grow
lights and determined that they exceeded the con-
ducted emissions levels. As is the case with power line
noise, the Lab staff first tries to work with a manufacturer
to resolve an RF| issue. If that fails, a complaint is filed
with the FCC.

In Summary

While many are easily resolved, some RF| issues are
complicated to resolve because they involve equipment
manufacturers, utility companies, regulatory and
enforcement agencies and, quite ofien, our own neigh-
bors. The more complex RF| cases require significant
technical and legal expertise, specialized equipment,
and superior people skills. It’s not an easy or simple job,
but the ARRL Lab is up to the task. Next month I'll be
discussing our industry and technical/professional soci-
ety involvement with RF| and ARRL Lab topics.
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ARRL Member Services

GET JOIN

y7-~w Getlinvolved Join or Renew
www.arrl.org/get-irvolved wwwe.arrlL.orgfjoin

Membership Benefits

Your ARRL membership includes @STmagazine, plus dozens of other
services and resources to help you Get Started, Get Involved 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.

= MetLIife® Auto, Home, Renters, Boaters, Fire Insurance and
Banking Products
ARBL members may gualify for up to a 10% discount on home or
auto insurance.
* ARRL Group Benefit Programs ane offered by third parties: through contractual

arrangements with ARRL. The programs and coverage are available in the US only.
Other 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

18848 US Highway 441, Mount Dora, FL 32757
(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: George Strayline, W2GS5S, 10 E Pacific Ave, Villas, NJ
08251-2630 (509-741-8322); w2gss@arrl.org

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

WWestern Pennsylvania: John Rodgers, M3MSE, 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

New 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: Phil Temples, KOHI, 125 Coolidge Ave, Apt 803,
Watertown, MA 02472-2875 (617-331-0183); kShi®arrl.org

Maine: Bill Crowley, KINIT, 150 Maple St, Farmingdale, ME 04344-4809
(207-623-907 5); K1nit®arrl.ony

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

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

Vermont: Paul N. Gayet, AA1SU, 11 Cherry St, Essex Junction, VT 05452
(B802-878-2215); aalsu@arrl.org

Western Massachusetts: Ed Emco, W1KT, 37 Bullard Ave, Worcester, MA 01605
(508-853-3333); wikt@arrl.org
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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, 1154 Trivoli Way, Salinas, CA 93905
(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: Dee Turner, N4GD. 10132 64ih 5t N, Pinellas Park, FL 33782
{727-548-7474); ndgd @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 160-6M 1.2kW FET Amplifier

1.5-54 MH7..

Solid State 1] fune
1.2KW 160-6M FET Amplifier

AMERITRON new ALS-1306
1.5-54 MH?, solid state FET no-
tune Amplifier gives you 1200
Watts PEP output on all bands,
including 6-Meters. Automatic
bandswitciving! No tuning! No
warm-up! Ne tibes! Quiet!

Eight rugged MRF-150 power FET:
mstre reliability. They are mounted on dual
heavy duty heat sinks and properly arranged
to spread heat out over a large surface.

Other amplifiers using a single power
device cannot do this. Some power FETs
are a package of several transistors in a sin-
gle case and concentrate all the heat in one
small area -- making them difficult to cool.
If one transistor fails, they all fail.

The ALS-1306 RF deck operates at 50
Volts for efficient, low distortion linear RF
power service. It's cooled by a whisper
quict fan. Fam speed is regulated by tem-
perature sensors, assuring MInNInMm noise.

200 Watts PEP Ouniput on all bands

1.5-54 MHz, including 6 Meters

ALS-1306 runs up to 1200 Watts of

clean SSB output power (just 100 Watts

. 1200 Watts PEP Qutput... Auto bandswitching, no funing, no warm-up, SWR
protected Quiet Vartable-Speed Coolma

Al wd/Ref PEF, PAB alance, ALC, V, I Metering

you adjust output power conveniently from
the front panel.

Has bandswitch, ALC, SWR, PA and TX
LED indicators.

Auntomatic Bandswitching!

Place your amplifier and power supply
out-of-the-way and control your amplifier
directly from your nig!

ATLS-1306 automatic bandswitching
160} reads band data from your transceiver and
automatically changes bands as you change
bands. An optional interface cable 1s
required for your particular radio.

Clean, Modular Constriction

Ameritron ALS-1306 amplifier has
pan M€ s modular construction for easy-servicing,

Vb7 unlike other amplifiers that are so tightly

packed they are un-serviceable.
ALS-1306 Power Supply
The ALS-1306 is powered by a 50 VDC
switching power supply. Comes with a
pre-wired cable to plug into the ALS-1306.
This /siash-free fully regulated swiiching
ALS1306 power supply is only 12 1bs. and measures
B a compact 10Wx6":Hx9'/2D inches. It can
$ 2 be placed conveniently out-of-the-way.
Output is 50 VDC at 50 Amps to the ALS-
Suggested Betail 1306. Wired for 220 VAC, selectable to

drive gives you the full rated 1200 Watts 110 VAC, Drarws Resethan 25 Anipsat 110
outputg) for yonnm:o;:s coverage between VAC; 12 Amps at 220 VAC.
1.5-54 MHz. 10/12 Meters is included.

This compact operator-friendly and
attractive desk-top amplifier fits neatly into
any station. Just 10Wx6'-Hx18':D inches.
Weighs only 22 pounds.

SWR Protection prevents amplifier
damage if you switch to a wrong band,
use the wrong antenna or have high SWR.

If forward or reflected output power
exceeds a safe level then output power is
automatically reduced to prevent amplifier
damage by controlling ALC to exciter.

LED-illuminated Cross-Needle
SWR/Wattmeter lets you read SWR, for-
ward and reflected peak power simultane-
ously. You also get ALC, SWR, PA bal-
ance and current imetering with LED
backlight. An Operate/Standby switch
Lets you run “barefoot”, but you can
instantly switch to full power if needed.

Frout-panel ALC control!

This exclusive Ameritron feature lets

mm
a‘

BAMD SELECT

OPERATE
STAMDBY

MULTIMETER

Call your favorite dealer for
your best price today!

Peek Inside and see
Ameritron’s beautiful
\_ craftsmanship! )

ALS-600
600 Watt FET Fixed Station Amp

No ftuning, no fiiss,
no woities — Just furn
on and operate. 600
Bl Watts PEP/500W CW,
~ instant bandswitch-
ing, SWR protected,
extremely quiet,
SWR/Wattmeter, ALC
confrol. 1.5-22 MHz
(10/12 Meters with MOD-10MB, $§29.95).
120/220 VAC. Inrush protected.
9Y2Wx6Hx12D inches.

Suggested Retail

ATLS-600S, $1699, ATS-600 with 10 Ib.
switching power supply.

ALS-500M ALS-1300
500 Watt Mobile Amplifier 1200 Watt FET Amp
ALS-500M Save 5400 ..
_ [\axes if you don’t need 6
Suggested Retail >0 0 Mctors ot anta

2899

bandswitching. Has most

S00 Watts PEP/400W CW output, in- features of ALS-1306.

stant bandswitching, no tuning, no warm-
up. SWR, load fault, thermal overload
protected. On/Off/Bypass switch. Remote (__Free Catalog: 800-713-3550 )

on/off confrol. DC current meter. Very T —
AMERITRIN"

quiet fan. 1.5-22 MHz (10/12 Meters
with MOD-10M, $29.95). Requires 13.8

. the world’s igh power leader!
116 Willow Road, Starkville, DS 39758

VDC. 9OWx3'/Hx15D in., 7 lbs.
ALS-500RC, $49, Remote Head.
2 TECH (562) 323-8211 = FAX (66“) 323-6551
SPS-75MV, $259.95. 110VAC input, Sam - 430 pm. CST Monday - Friday
For power amplifier components call (662) 3"3—8"11

75A at 13.8 VDC output power supply
fOl' uﬁng ALS-500M at h@me_ FPrices and specifications sulyect to chevege without motice. 2014 Amevitron

Sugzested Retail
Call your dealer for your best price!

WWW. AMeritron.com
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Array s o I“t Ions Your Source for Outstanding Radlo Products

Power OM2000 Amplifiers at FT5ZM:
From Five Continents!

ed ' Tuggaudness of the FT5ZM GM Power amps 5o
rhnuc’n that | purchased a one new from Array Solutions when | got
omea."
Jerry — WB9Z

A large DXpedition can be a true torture test for eguipment. The OM
Power Amplifiers we used on Amsterdam |sland ran flawlessly from
setup to teardown | was very impressed

Neil — ZS6/VATDX

“There was not a single problem with the OM Power amps on
Amsterdam. | have two of these amps at my home station.”
Nodir — EYSBMM

Introducing the Shared
Apex Loop Array™!

The Shared Apex Loop Amray™ is a revolution-

ary receiving antenna that will change the way

that you listen to the radio! The patented

design provides performance in a size and over a range of
frequencies that will please both the rag-chewer and DXer alike.

2

] OM2000+ is now
. FCC Certified for sale.

~J

AMSTERDAM ISLAND 2014
BEKO VHF and UHF Amplifiers

BEKO VHF and UHF amplifiers (2m and higher) are now
available from Array

Solutions. These are

considered the best solid

state amplifiers in their

categories and we

have them!

- Acom 600S

| Solid State HF + 6 m

Linear amplifier

Integrates with all popular

transceiver models for fully

§. automatic operation.

i

-~

By FRITZEL® & Rex

OfliBeam &2z w Pro.Sis.Tel. ~{m=ss ROFI IBNQN

Sunnyvale, Texas USA
Phone 214-.954-7T140

Check our webpage for more new products!

Armmy Solutions’ products are in use at top DX and Contes worldwide as
FEMA, Emcomm, FAA and the

et les@arraysolutions.com ovide RF

o
Fax 214-954-.T142 Sy s, antenna selection, filtering, switching and grour;dm We also offer RF engineesring and F': consulting services
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The KX3isa compet|t|on gfade transceiver that literally puts the world in' the palrgk
of your hand. Withiits large display, rich control set, and adjustable operatihg 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

2 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 /4Mmodule 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 convec fion-
cooled heat sink Tor reliable and
quiet operation. Optional internal
ATU provides a widematching
range and dual antenna [acks.

PX3 Panadapteraddsa visual
dimension tosignal hunting
The: PX3 provides fast, real-time
spectrumand waterfall displays,
plus one-click OSY. Its small size
and low current drain makeit
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 typical at
13.8V and excellent receive
sensitivity. Includes full FM/
repeater support including CTCSS
tones and DTMF,

© ELECRAFT

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




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

Pinning the Calorie Meter at 40 dB over $9

For many QST readers, November is about Sweepstakes con-  all due respect to high-carbohydrate sweetness, be it for contest
testing and Thanksgiving, not necessarily in that order. So with  sustenance or holiday feasting, we say, ‘Let them eat cake!”

When Jonathan Setcer,
N5QJ, and Sonia Picado,
KEGEIW, said their mar-
riage vows, the groom
requested this impressive
confection to celebrate
the event. Incorporating
an Amateur Radio theme
made perfect sense be-
cause-Jonathan and Sonia
met at Field Day and be-
came engaged in the park
where Field Day was held.
The father of the bride
is Sergio, KESCUY, and
groomsmen were Nick,
WASBDU, and Dennis,
W5RZ. [Dennis Schaefer,
W5RZ, photas]

A close-up of the cake, complete with a
handheld transceiver.

When Bob Smith, KK3F, turned 80 years old, he was astonished i i
to receive this cake from his son and daughter-in-law, Eric and John Crowell, KESGFJ, received a tasty surprise
Susan Smith. It was crafted to their specifications by Yum Bunnies from his wife to honor his 60th birthday. She created

Cakery in Belmont, Massachusetts. Despite the high noise levels
at the birthday party, Bob reports that the rig’s performance and

taste were “FB”

a cake decorated with the likeness of John's Yaesu
FT-847 transceiver, including an MB-100 microphone.

November 2014



The Elecraft K-Line

15 .
L]

B E |

s
&

A0 ®

e

_ e MHZ

GRATEST

T

H B B

ig
i
g9

L BLECKRAFET KFPASOA AMPLIFIER

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.

n\ mhmﬁuw}_ﬂ‘.—} www.elecraft.com =+ 831-763-4211
P.O. Box 69, Aptos, California 95001-0069

Elecraftis a registered trademark of Elecraft, Inc.




Keep HF Mobile in your Sights

West Mountain Radio P‘Jll I
_Easﬂﬁlﬁ 14..,

o< “ TARGETuner

www.westmountainradio.com

\\ .

Mobile Antenna Management‘Syste
for Screwdrlver Antennas 2=

*Fully automatic SWR mobile antenna tuning! *Adjustable auto & manual speed settings

*Enhanced CAT mode supports receive tuning | <Handles up to 800W

*Adjustable backlit LCD shows SWR, *Works with 2-wire or 4-wire screwdriver
frequency & more! antennas

+35 memories for favorite band spots «Audible SWR alarm

*Programmable motor direction, speed & *Uses ARES/RACES recommended Anderson
stall current Powerpoles®

Free Icom CIV or Yaesu CAT (FT-817/857/897) cable with purchase*
Discount Code: FreeCAT

*Discount can only be applied to specific cables (sku# 58107-971 & 58108-972). Expires November 30, 2014

Find our full product line at your favorite dealer or on the web:
www.westmountainradio.com/QST1114

WEST MOU NTAIN sales@westmountainradio.com

((( ))) (262) 522-6503 x 35
/|)<)q$, fm

Makers of RIGrunners & RIGblasters shic




ALINGO

Quahfg Sfale Performanceu

440MHZ FM MOBILE TRANSCEIVER

DR-435TMKII

220MHZ FM MOBILE TRANSCEIVER

DR-235TMKkII

144tz FM MOBILE TRANSCEIVER

DR-135TMKII

50MHz FM MOBILE TRANSCEIVER ‘DX.5RET with EDS-17

DR-06T

29MHz FM MOBILE TRANSCEIVER

DR-03T

(Digital mode not supported.)

143/440MH 2 FM FULL-DUPLEX MOBILE TRANSCEIVER

DR-635T

HF 100W SSB/CW/FM/AM
DESK-TOP TRAMSCEIVER

DX-SR8T
DX-SROT

SSB/AMIFMICW and 1KQ)
LW/MWISW 150KHz to 30MH =
DESK-TOQP RECEIVER

DX-R8T

Water-
resistant

144/440MHx FM e
HANDHELD TRANSCEIVER § Water-

DIVEST

A40MHz FM HANDHELD TRANSCEIVER

DJ-V47T

222MHz FM HANDHELD TRANSCEIVER

DJ-V27T

144MHz EM HANDHELD TRANSCEIVER ALINGO

DJ-V17T

1 44/440MiHz EM DUAL
HANDHELD TRANSCEIVER

DRC7T

144MHz FM
HANDHELD TRANSCEIVER

144 / 430MH2z FM DUAL BAND 1444401 200MEH 2 Fs FULL-DUPLEX

PRIZST. B500T @ DJ-G7T

REMTronix, Inc.

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

(ED: 510-298-5100 (FX): 510-887-0314 ((EHD): http://www.remtronix.com
(4F1 : alinco @ remtronix.com : alincosupport @ remtronix.com

gf:}]-b.z:gr:ga by R E M TR\S? N |X

Products intended for properly licensed operators. Required products are FGC part 15/IC certified. Specification subject to change without notice or obligation. ALL warranty claims and
requests for repairftechnical assistance for Alinco products should be sent to REMTronix regardiess of contact information found on the warranty certificate packed with the product.



letters@arrl.org

Letters from Our Members

During 2014, in honor of the ARRBL Centennial year, each ‘Letters from Our
Members” column will feature a letter from a past issue of QST.

Spark Forever?

The 1950s and early '60s saw the nise of SSB as the preferred mode for HF
woice communication. The transition was not without conflict, however, as this
letter from the January 1963 issue of QST illustrates. — Ed

Why don’t we get some courageous leadership out of the ARRL for a change?
I have reference to the elimination of a.m. from the 1.8- to 32-Mc. ham bands.
The League has argued indirectly that a. m. takes up too much space, and only
recently you decried the “chaos” on 20 phone.

Let’s get on the ball and ask the FCC to give the am. boys six months to go

s.s.b. or follow “spark.”

K.A. Fichthorn, W1BGJ, Southington, Connecticut

Thanks to Penny Harts, NINAG

When | begin flipping through the Septem-
ber issue of QST, | stopped at page 13.
There at the bottom half of the page was
the message, ‘Penny Harts, NINAG, Re-
tires,” which triggered a flashback to Sep-
tember 2003. My employer had sent me to
New Haven, Connecticut. The work was
supposed take about a week, but | was able
to get it done in 3 days. | had a couple of
daystokill, so | figured I'd go up to Newing-
ton and visit HQ.

As | walked into the lobby, Penny, NTNAG,
gave me an enthusiastic welcome. Her face
lit up like the noonday sun, and | was imme-
diately set at ease. After a few questions
about who | was, where | was from, my call
sign, etc, she took me on a guided tour of
the building. Penny introduced me to the
whole staff that day. She then handed me off
to Joe Carcia, NJ1Q, to take me out to the
antenna farm and W1AW itself.

Penny went out of her way to be courteous
and kind. That is a trait missing in a lot of
businesses today. It was obvious that she
cared about the people who worked there,
as well the members and others who came
to visit. Forty-six years of service to the
ARRL says it all, as far as | am concerned.

Hank Dean, KU8S
Sanford, Florida
Once in a Lifetime

Over 40 years ago, when I first got my Now-
ice ticket, | heard a DXer lamenting about

missing his “once in a lifetime” shot to work
his last country. It seemed that he had been
severely ill during the DXpedition in ques-
tion, and had been unable to work them. |
never could understand his feelings — but
I do now.

Back in January, | noticed DX spots for
W1AW/4 North Carolina and W1AW/8
West Virginia. [t wasn't until January 18 that
| heard from another ham about the W1AW
portable operations.

Getting W1AW WAS became my goal. |
worked hard to get the states | had missed.
When May 7 came, | looked forward to
catching up with Utah, but it turned out that
they had been moved to July.

On July 1, disaster struck. | got a call from
my wife. Her mother had fallen, and broke
her hip. By the time | got back to ham radio
on July 17, | had missed the Utah/AViscon-
sin week. Wisconsin was no big deal; | had
worked them in February. But Utah was a
deal killer. A W1AW WAS was no longer
possible.

| revised my goals; now I'm just trying to get
my last two states for Triple Play. Now |
know how it feels to lose your “once in a
lifetime” ham radio moment. Even with the
setback, | still am enjoying the Centennial
event. Who knows — | might live to be 157
years old for the second centennial cele-
bration. It could happen, right?

Joe Sands, W7UYV, Life Member
Las Vegas, Mevada

Thoughts on H.R. 4969
| read with interest David Sumner's, K1ZZ,
“It Seems to Us” column, “H.R. 4969:

Cosponsors Needed!” in the September
issue of QST.

As David points out, and | agree with him
on both of the se facts, existing law does not
protect amateur antenna systems from
prohibitions in residential CC&Rs, as it
does protect us from prohibitions in local or
state zoning laws; and the incidence of
CCA&Rs in residential developments has
grown significantly since the existing stat-
ute was enacted.

There is, however, an issue that goes be-
yond Amateur Radio — which is, after all,
our hobby, even if it does serve the public
interest. Unlike governmental restrictions
such as zoning laws, which federal law
can limit or trump under the “Supremacy
Clause” of the US Constitution, CC&Rs
are not local laws. They are the terms of
private contracts. They may seem like gov-
ernmental restrictions, since they can be
enforced in the public courts if the related
property owners care to do that, but they
are not. CC&Rs come about by agreement
between a developer and the initial holders
of a property, and every subsequent pur-
chaser is bound by them by their own pri-
vate agreement to purchase the property.

As much as we may dislike no-antenna
covenants (one of which forbids external
antennas at my home QTH as well), there
is a fundamental difference between the
federal government trumping local govern-
ments, and the federal government trump-
ing private contracts. H.R. 4969 would not
be the first or the only such law; but we
should be cautious in asking government
to exercise its muscle against what are fun-
damentally private agreements. The prec-
edent may well be unwise in the larger
scheme of things. | do not mean to ask for
organized opposition to the ARRLs posi-
tion on the issue; but | would ask thatwe be
cautious in what we ask for.

Edward A. Dauer, KN1CBR, LL.B., M.P.H.
Denver, Colorado

David Sumner, K1ZZ, notes: H.R. 4969
breaks no new philosophical ground and
establishes no new precedents. Covenants
against certain types of antennas are
already prohibited. See www.fec.gov/
guides/over-air-reception-devices-rule,
which explains the limits on covenants
affecting satellite dishes, TV antennas, and
fixed wireless antennas,

Send your letters to “Correspondence,” ARRL, 225 Main St, Newington, CT 06111. You can also submit letters by fax at 860-594-0259,
or via e-mail to letters@arrl.org. We read everyletter 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 “Comrespondence™ may also appear in other ARRL media.

The publishers sof QST assume no responsibility for statements made by correspondents.
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<. FlexRadio

ems’

Software Defined Radios

NOW SHIPPING!

rediscover

radio

Rediscover

To discover
something again
that had been
forgotten
or ignored.

www.flexradio.com

Rediscover Radio with the FLEX-6000 Signature Series

Now everyone can rediscover radio with the FLEX-6000 Signature Series line. Experience the excitement of radio again with a selution tailored for

you in both price and capabilities. Experience multi-dimensienal 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.

To learn more visit www.flexradio.com

FLEX-6300

The FLEX-6300 is for the serious amateur who
wants to experience the magic of SDR in the
highest performance 100W transceiver family
avallable today. Providing dual panadapters and
waterfall displays, as well as two full performance
slice receivers, the FLEX-6300 opens up new
operating capabilities at an affordable price.

4616 W. Howard Lane, Ste. 1-150

Austin, TX 78728

FLEX-6500

The FLEX-6500 is for the advanced operator who
desires extended performance across four
receivers. Offering four panadapter and waterfall
displays, the FLEX-6500 lets you see the action on
up to four bands at once. Contest grade
preselectors, integrated antenna tuner and
optional GPSDO makes the FLEX-6500the perfect
raclio for the serious DXer or contester.

FLEX-6700

The FLEX-6700 is for the most demanding
amateur radio operator who desires the ultimate
amateur on-air experience, The FLEX-6700 brings
the ability for unconstrained operation acioss
eight slice receivers with the possibility of each
using a different radio. Total flexibility and the
highest performance sets the FLEX-6700 apart
from all other radios.

Callus: 512-535-4713
Email us: sales@flexradiocom




This contesting season, whether you're
breaking through pile-ups, or working
weak signals, we've got you covered.

|

_ THE HAM WHO OWNS ONE.™
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

NEW, LOWE'RPNCE SWR tolerance 3:1 at full rated output

Automatic line voltage selection from

Regular Price: $4995.06 100-250 VAC, 50/60 Hz
Sale Price: $6,99500 - Drive power 50 W nominal

Rugged construction - built to last

Quickly and automatically tunes to match the
load impedance

Remotely controllable — R5232 and USB port

ALPHA 8410

1500 W Manual-Tune Linear Amplifier
e Uses a pair of 4CX15008 tetrodes, good for

gﬂ“'i"" £ [———-——-—* . 3 KW of plate dissipation
-’"z B- s i Operates at 1500 W average power and 100%
L"...." = duty cycle with no time limit!

ALPHA B410

\MERSE AMPLIFER

g = gl e . , Operates on all Amateur HF Bands — 160 M
Y=o . & &= thru 10 M modifiable for MARS operation
- -~ N

5 . = SWR tolerance 3:1 at full rated output
Drive power 50 W nominal

/' Uses our custom designed, time proven

PRICE
NEW, LOWER 3.5 KVA transformer — built to last

Regular Price: $5,495-00
Sale Price: $4,995.00 Alpha Amplifier Office
303-473-9232
TEN-TEC Office
800-833-7373




Eagle package
599AT Transceiver with:

® Built-in Auto Tuner

CW and Sideband filters included
Model 320 Noise Blanker
Model 702 Hand Microphane

Omni VIl package
988AT Transceiver with:
Built-in Auto Tuner
CW and Sideband filters included
Model 707 Regal Microphone
Model 716 Microphone Stand
Model 707T8 Microphone Cable

Argonaut Vi
package
539 GRP Transceiver with:
s Convenient small size
« 10WQRP
* (W and Sideband filters included
s Model 702 Hand Microphone

Rebel
506 Open Source GRP CW
Transceiver with:

ChipKIT Uno32 32-bit, 80MHz processar
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

Regular Price: $2,193.00
Sale Price: $1,499.00

Regular Price: $3;381.00
Sale Price: $2,499.00

Regular Price: $1,069.00
Sale Price: $849.00

Price: $199.00

WWW. rfconcepts .com

Prices subject to change without notice.




DB36 Yagi
¢ 40-6m Coverage
¢ 4Aelements .

3ea 40/30m, 4ea 20-6m '—HB]'BE Yagi

0 160lbs / 17.5ft" wind load ‘40-6m Coverage
26t turning radius 3 Ele?er::; .
¢  80m dipole option available : £ aUin, 0-bm
19ft Boom

110bs / 12.1ft wind load
21.58ft turning radius

DB18 Yagi
40-6m Coverage
0 3 Elements

2ea 40/30m, 3ea 20-6m
¢ 19ft Boom
0 96lbs / 10.1ft" wind load
O 21.58ft turning radius

§
DB42 Yagi
(0  40-6m Coverage
0  Selements,
3ea 40-30, 5ea 20-6m

_ 0 238lbs / 19.9ft" wind load
victured with optional equipment and/or in O p9ffiining facius

custom configurations. ¢  80mdipole option available

*shown as stacked pair

as © 2112 116th Ave NE #1-5, Bellevue, WA 98004 © Tel: 425.453.1910



~ withon
ai
 Receives §
even on the sam

0.1~1300MHz high-frec

* FM/FM-W/FM-N/AM plt
* Bar antenna for receivi | broad S
* Special weather chans .mode

R

¢ 435 memory channels, multiple scan functions

7.4V 2000mAh lithitim-ion battery (std.) for high
output? and extended op: n

* 16-key pad p multi-scroll key sy operation

* Built-in charging circuitry for battery recharge while
the unit operates from DC supply

* Tough eonstruction: meets MIL-STD 810 C/D/E
standards for resistance to vibration, shock,
humidity and light rain

» Large frequency display for single-band use

 Automatic simplex checker

¢ Wireless remote control function

¢ Battery indicator ¢« Internal VOX « MCP software

‘Note that certain frequencies are unavailable. “5W output

TH-F6A

TRIBANDER

Customer Support: (310) 638-4200 ‘ll ﬁ
Fax: {310)537-8235 www.kenwoodusa.com

Scan with your phone to
downlead TH-FEA brochure




Motors and Mechanisms
in the Ham Shack

Your shack contains many electromechanical devices that
whir, rattle, clatter, and occasionally bang. Here’s a
brief guide to what they are and what they’re for.

Eric P. Nichols, KLTAJ

It’s easy to overlook the less glamorous
electromechanical technology of motors
and actuators in the ham shack. Motors
can be mystifying, solenoids — annoying,
and steppers can be staggering. We totally
ignore them, until they fail to work in the
proper manner. This article will take some
mystery out of these devices, and describe
some of the wonderful new developments
inelectromechanical gadgets that will infil-
trate the ham shack of the future.

Electromagnets

More than any other device, the electro-
magnet is responsible for moving things
around in your ham shack, whether it’s the
rotator that twirls the cubical quad atop
your tower, or the diaphragm that wobbles
air betwee n your dynamic headset and your
ears. We'd be hard pressed to get much
hamming done without electromagnets.
Despite developments in electrostatic,
piezoelectric, and fluidic actuators, the
electromagnet still reigns supreme among
electromechanical devices.

Solenoids

Most mechanically meaningful electro-
magnets appear as some form of selenoid,
which is a coil of copper wire wrapped
around some form of core. The core is
nearly always an iron-bearing (ferrous)
material, which serves to increase the
permeability of the solenoid. The core con-
centrates the field, making a more powerful
electromagnet for a given amount of occu-
pied space. The iron core is typically made
of laminated soft iron to minimize hyster-
esis effects, which tend to make an elec-
tromagnet a permanent magnet. Although
permanent magnets have an i mportant role
in electromechanical devices, you don’t
want unintentional permanent magnets.

A solenoid is often used in conjunction
with an armature, a movable slug or lever
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An electric
motor,

of soft iron in proximity to the solenoid. An
energized coil attracts the armature. The
relay, or electromechanical switch, is one
of the simplest applications of the solenoid.

Relays range from nearly microscopic
reed relays to monstrous contactors used
in power substations. Solenoids can be
extremely fast and powerful, but they are
somewhat difficult to control in a linear
fashion. Solenoids are gen-
erally either fully on or fully
off. For a given coil current,
the magnetic pull against
the armature changes radi-
cally with distance. For
this reason, straightforward
solenoids are seldom used
in robotic devices or with
other electromechanical devices that need
a smooth motion over a wide range. For ro-
bots, we need a more sophisticated actuator
configuration of the electromagnet.

Before GPS, the
60 Hz power grid line
frequency was by far

the most accurate
frequency standard
available to the
average ham.

Motors and Rotors

The next level of electromagnetic device
complexity is the motor. There are count-
less varieties and configurations of motors;
they all have some common elements.
Motors can be broadly categorized as dc
or ac motors. Commonly, dc motors often
use permanent magnets. Generally, ac mo-
tors are synchronous, meaning their speed
of rotation depends on the
ac line frequency. Some
motors, such as induction
motors, are “semi-synchro-
nous” in that their speed
depends on both the line
frequency and line voltage,
as well as on the load.

Some form of commutation
is needed with dc motors and generators. A
commuttator is a device for peniodically re-
versing the polarity of the armature current.
Commutators are generally troublesome



and require maintenance, which is why
most cars converted from dc generators
to alternators in the late 1950s. Recently,
brushless de motors (where the commu-
tator has been replaced with a solid state
switch) have been appearing in ham radio
and computer fans. The brushless dc motor
is not a sy nchronous motor.

The surprisingly accurate old-fashioned ac
wall clock uses a synchronous ac motor.
This is because the 60 Hz line frequency of
the US power grid is atomic clock accurate
when averaged over long periods, In fact,
before global positioning satellites (GPS),
the 60 Hz power grid line frequency was
by far the most accurate frequency standard
available to the average ham. So, don’t toss
out your plug-in wall clock just yet.

Servo with a Smile

The servomotor or servomechanical device
is a marvel of the last century. A servomo-
tor has a feedback mechanism (loop) to
reduce or compensate for mechanical er-
rors somewhere in the system. The servo
loop is analogous to the negative feedback
amplifier. In fact, the math describing them
is identical. Feedback theory became for-
malized after World War I1.

There are several types of motor feedback
loops that control speed, position, phase,
or a combination of them. The nearly
universal phase-locked loop (PLL) used
in modern transmitters and receivers is
actually derived from motor speed servo
control. Any type of servo loop requires an
independent reference, a comparator, and a
controller. A typical antenna rotator, which
uses a positional servo loop, employs all
three items.

The controller is the bi-directional motor,
which is often a split-phase ac motor. That

A solenoid. [Image courtesy
of Direct Industry]

A servo motor.

1s an ac semi-synchronous induction motor
with two windings at 90-degree angles.
Switching a proper capacitance into one
of the windings creates a phase shift in
the motor, causing the motor to run either
clockwise or counterclockwise at a con-
stant speed. You (or the controller) need
some sort of feedback to tell you when the
rotator is pointing where you want it. The
simplest directional detector is
a potentiometer attached to the
rotator output, This is the in-
dependent reference. Finally,
you need a comparator, which
is another potentiometer in
the control box that compares
the voltage from the reference
potentiometer i n the rotator as-
sembly with the position of the “big knob””
When these two values are equal, the volt-
age to the motor shuts off. The motor may
reverse briefly or it overshoots.

Servo loops are also used in automatic
antenna tuners, although the trend favors
using stepper motors, which are easier to
design than tricky feedback loops.

Selsyns and Synchros

The synchro or selsyn (for self-synchroniz-
ing motor), once very prevalent, is one of
the coolest devices ever created. A selsyn
set consists of two motor-like devices con-
nected by five wires. Neither one of them
rotates when you apply power. However, if

More than any
other device, the
electromagnetis

responsible for
moving things in
your ham shack.

you turn the shaft of one selsyn, the other
one turns by the exact same amount. These
were once used as rotational transducers
on countless post-war ham antenna rota-
tors. Earlier they were used extensively on
radar systems or anywhere else you needed
remote indication of a rotational value.

Most selsyns are designed to use 440 Hz
ac, so if you plan on using one you might
want to build a small 440 Hz
inverter. Internally, the selsyn
is a modified three-phase
motor with a three-phase
stator, and a two-phase ar-
mature. Each of these legs
is connected to the matching
legs on the complementary
device. Power is applied in parallel only to
the armatures.

Stepper Motors

The stepper motor may be the greatest
departure from conventional motor design,
and was made possible by very powerful
and relatively cheap rare earth magnets.
With the proper drive electronics and pro-
gramming, the stepper motor is capable of
very rapidly and repeatedly returning to a
precise position. They are the heart of most
computer printers and many computerized
machine tools. However, a stepper motor
can lose count of steps occasionally, which
means some sort of reset or reboot function
is needed in the more critical applications.
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A piezoslectric actuator. [I[mage courtesy of Direct Industry]

A servo-motor, on the other hand, won’t
lose its place.

The linrear actuator is a useful variation of
the stepper motor. It is basically a stepper
motor driving a precision jackscrew. These
are capable of tremendous amounts of
pushing and pulling force and extremely
high accuracy. Most micropositioners used
in microsurgery and micro-manufacturing
use some sort of stepper linear actua-
tor. These require careful programming.
Linear actuators are often used in robotic
systems.

Small-scale Forces

There are electromechanical methods that
do not rely on magnetism to move things.
Most hams are familiar with piezoelectric
properties of quartz crystals. When you
apply an electric field to a hunk of quartz, it
warps slightly. Until recently, this amount
of warping was considered too minuscule
to do any real work. However, piezoelec-
tric actuators are now used for performing
surgery on the cellular level. Only slightly
less refined than the piezoelectric actuator
is the magnetostrictive actuator. Mcgneto-
striction is the distortion of a metal by an
electric field, as used in the famous Col-
lins mechanical filters. Magnetostrictive
actuators are used in micro-manufacturing
as well.

Finally, we have electrostatic actuators.
These have the least amount of force avail-
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A stepper motor.
[Image courtesy
of Automation

Technology]

An electric motor armature.

able, but are very cheap and are useful for
many special applications. Electrostatic
transducers have been used for a long
time as components of loudspeakers and

headphones.

Not all electromechanical devices are even
solid. For example, spiders use hydraulic
pressure to extend their limbs, as they lack
extensor muscles. Andin a similar fashion,
tiny robots use tiny hydraulic systems.
Special MHD (Magneto Hydro-Dynamic)
fluids can be pumped directly with tiny
electric currents instead of master cylin-
ders, which can result in robots that are
smaller — and creepier — than spiders.
Now you know.

Back on Earth

It will probably be a while before armies of
spider-droids are going to have much appli-
cation in the typical ham shack. However,
we need to realize that mechanical devices

are not going to go away any time soon.
There are certain things you just can’t do
with silicon and software

ARRL member Eric Nichols, KL7AJ, has written
numerous articles for many Amateur Radio and
electronics experimenter publications over the
past 30 years. He can be reached at PO Box
56235, North Pole, AK 99705 or KI7a]@arri.net.
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see the QST Feedback page at
www.arrl.org/feedback.
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Locating RF Interference at HF

A proven and practical approach to dealing with RFI from grow lights and more.

Tom Thompson, WOIV)

Radio frequency interference (RFI) in-
creased dramatically in my neighborhood
recently. Locating the sources was not
easy, due in part to the distances involved.
The typical range for a consumer device
that meets the applicable FCC Part 15 or
18 emissions limits is usually no more
than a few hundred feet. Some of the
sources in my area, however, were more
than a half-mile away. The usual “sniff”
methods weren’t practical, and without an
initial heading, the sources were difficult
to find. Furthermore, they were primarily
HF sources. I needed a radio direction
finder, but an HF handheld Yagi was not
an option!

Looking for Noise Sources

Some noise sources are caused by arcing
power lines, which, at close range, can wipe
out all bands from AM broadcast to beyond
70 centimeters. The noise is relatively con-
stant and uniform across the spectrum. It
sounds like a constant harsh raspy buzz ev-
erywhere you tune, and can often go away
during periods of rain or high humidity.

Many power companies lack the resources
to find and fix noise sources in a timely
manner, Thus, hams can attempt to locate
such sources as an aid to their power com-
pany. Finding a distant source can be diffi-
cult. Nearby, you can track power line noise
at YHF or UHF right down to the pole, At

Figure 1 — An RF| tracking system.

longer ranges, however, the noise might be
heard only at HE So, HF RDF to get you
in VHF range can be a real time saver. See
www.arrl.org/power-line-noise-faq for
more information.

[ also found that RFI from consumer de-
vices can be problematic. While FCC Part
15 and Part 18 rules define emissions limits
for most consumer electronics, the limits
are high enough to allow interference to
nearby radio receivers. FCC rules protect
all licensed radio services from harmful in-
terference, and the operator of an offending
device must correct the problem. Therein
lies the rub — someone must first find the
device in order to identify the operator.
Since the FCC generally does not provide
RFI locating services, the burden became
mine by default.

Som e Typical RFl Sources

Switching-mode power supplies, usually
associated with consumer electronic de-
vices or battery chargers, often spew RFI at
very high levels. They can emit signals in
a regular and repeating pattern of spectral
peaks, ranging from about 50 to 70 kHz,
which exhibit a growling sound that may
drift slightly in frequency. Such RFI noise
“signatures” can sometimes help you
distinguish between power line noise and
noisy consumer electronics. If the audio
noise bursts from your receiver seem to
stand still on an oscilloscope with trigger-

Loop
Antenna

Step
Attenuator

HF Receiver

Q81411-Thomp 01

Signal
Strength

ing set to LINE, the RFI might be power line
related.

RFI from consumer devices that appears
at regular intervals across the band likely
comes from a switching-mode power sup-
ply. If the noise is pulsing it could be a bat-
tery charger. Sharp periodic ticks could be
from an electric fence. Variable speed mo-
tors in appliances, like washing machines,
increasingly rely on electronic speed con-
trols and switching power supplies. See also
Light Bulbs and RFI — A Closer Look for
an additional discussion on FCC rules and
interference from modern energy-saving
light bulbs.'

Locating the Noise Source

Power-line noise, especially if it affects
only the lower frequency HF bands, can
sometimes be caused by a source several
miles away. However, if the source is a
consumer device that meets the FCC limits,
it most likely will be located in your home
or a neighbor’s home. In this case, always
start by temporarily turning off the main
breaker to your residence while listening
to a battery-powered radio. Also, disable
any battery-powered devices. If the source
proves to be external to your home, you can
use the procedure from Mike Martin’s RFI
Services web page to find the residence.”
This approach works well when consumer

'Notes appear on page 39.

Flgure 2 — Tracking loop antennas. Left to right: 24-inch copper loop,
20-inch aluminum loop, 16-inch #22 AWG wire loop with plastic tubing.
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devices are within a few hundred feet of the
ham. There are, however, some important
exceptions.

Not Your Typical Source of RFI

In my experience, the most insidious and
problematic RFI generators are high-
power lighting systems, particularly grow
lights used for cultivating plants indoors.
Although classified as Part 18 devices,
they are subject to similar emissions limits
as Part 15 devices. Since these devices
can cause detectable RFI for blocks if not
miles, they would appear in many cases
to be exceeding the FCC limits. One grow
light tested in the ARRL Lab exceeded the
applicable Part 18 FCC limits by 58 dB,
and several that I have tested exceed Part
18 FCC limits by more than 40 dB. While
the techniques in this article can be used
to locate a wide range of RFI sources, my
primary objective was to track down grow
lights. Almost overnight, they had become
the primary source of harmful interference
affecting my station in Colorado.

Many amateurs keep aclose eye on their RF
background noise level. If an increase oc-
curs randomly, and appears to coincide with
periods of human activity such as weekends
or evenings, it may be a consumer device.
Power-line noise can also occur at random
intervals but is often weather related. If,
however, the noise comes and goes at regu-
lar intervals that appear to be controlled by
a timer, then a grow light ballast is a likely
culprit. These systems generally cycle on
and off daily in approximately 12 to 16 hour
intervals, although this timing sequence
may vary depending on the plant. Another
clue is the distance over which the inter-
ference can be heard. Typical consumer
devices will fade away in 200 to 300 feet.
Grow lights, on the other hand, can be prob-
lematic to well over 1000 feet.

So far in my neighborhood [ have tracked
down six grow light ballasts and three halo-
gen light ballasts. Most of the grow light
systems have been on a timer with a 12-
hour on/off sequence. Some halogen yard
lights, however, might be on a timer that is
turned on and off at regular intervals. Grow
light systems may also be off for a week or
two during harvest, and can be on continu-
ously during germination.

Both of these lighting systems, with the
exception of a halogen desk lamp, can
employ very high-current switching-mode
power supplies. Some halogen systems
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The Grow Light Problem

A very cooperative manager of a hydroponic store allowed Larry Benko, WOQE,
and me (Tom Thompson, W0IVJ) to test some of his ballasts and lights. Also, one
grower loaned me his equipment for the day during his “lights off” period. Using a line
impedance stabilization network (LISN), we measured conducted emissions 40 dB
above FCC Part 18 limits. The RF| in the HF spectrum from these ballasts can easily
be heard a half-mile away. These products are available from multiple vendors; some
have a sort of FCC sticker, but appear to have never been tested. The RFl is of such
a magnitude that common mode ferrite chokes alone do not eliminate the interfer-
ence. Larry and | developed filters that decreased the RFI from S-9 +40 dB to S-5 as
measured on my IC-7000 from a short distance.? B Recently, an employee from the
local power utility company said that about half of his RF| complaints were from grow
light ballasts. In my experience, the 40 meter band seems to be where that sort of

RFl is the strongest.

Awww.w0ge.com/RF_Interference/grow_light_electronic_ballasts.html
Btomthompson.com/radlo/GrowLIight/GrowLIghtBallastFilter.htmi

run multiple bulbs totaling several hundred
watts on a 12 V system. Grow lights, on
the other hand, can require more than a
kilowatt. The radiating antenna is generally
the house wiring and associated cabling. To
be clear, the bulbs themselves, whether they
are halogen tract lights or high-pressure
sodium grow lights, are not the problem.
It is the poorly filtered electronic ballasts
that cause the problem. See the sidebar, The
Grow Light Problem.

If you can determine the on/off sequence of
the RFI, listen to your radio when the RFI
begins. The noise sounds stronger and has
a burbling sound to it until the lamp warms
up, which is generally less than 5 minutes.
A free program, Audacity, will enable you
to make an excellent audio recording from
your receiver audio output.?

Finding the RFI Source

Once you have an idea of what might be
causing the RFI problem, you still need
to find the source. Figure 1 shows a block
diagram of the HF RDF system that [ use.
Grow light RFI is often prevalent in the
40 meter band, but a Yagi antenna is
obviously not practical. A short dipole
has directional characteristics only for
horizontally polarized signals. RFI from
consumer devices seem to be mostly verti-
cally polarized. Besides, the short dipole
needs a preamp to make it effective. The
preamp must have sufficient dynamic range
to prevent intermodulation from strong
broadcast stations. One locating approach
is to walk around the suspect area with a
handheld shortwave radio with a telescop-
ing antenna. The antenna can be shortened
to help minimize the signal at ranges close

to the source. Driving around with a mobile
rig can also work, especially if the source
is some distance away. However, I found
that a small tuned loop antenna used with
a shortwave receiver and a good S meter
(Figure 1) works best.

The Loop Antenna

A loop antenna is bidirectional. You can
rotate the loop easily if you hold it above
your head with the feed point at the bottom.
In this position, vertically polarized signals
peak when the loop is turned edgewise
to the source. Additionally, a deep null in
the signal occurs for vertically polarized
signals when the loop is turned 90 degrees
from the peak position, In other words, the
signal is nulled when looking through the
loop toward the source. That sharp null is
most useful for determining the direction of
the noise source since most consumer RFI1
seems to be vertically polarized as long as
you are further than about one hundred feet
from the source.

My loops are shown in Figure 2. They all
consist of a tuned larger loop that is four
times the diameter of the offset coupling
loop. Note that the loop antenna efficiency
is much lower than that of a full-size di-
pole. Signals are much weaker than what
you typically hear with your base station
antenna. The efficiency of the loop will
increase as you increase the diameter of
the loop or improve the conductivity of
the tned loop material. The coupling loop
conductivity is less i mportant.

As shown schematically in Figure 3, the
larger loop is a tuned circuit and the cou-
pling loop is a one-turn link into a choke
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Flgure 3 — Circuit schematic diagram of a
tuned loop.

balun on the coaxial feed line. The tuning
capacitor resonates the loop at the fre-
quency of interest. A loop inductance calcu-
lator may be found on the web.* [One-turn
loop inductance is 0.016a[ln(8a/b)-2 |
1H, where a and b are loop and wire diam-
eters in inches — Fd.]

I used a broadcast band capacitor with a
built-in 8:1 reduction drive and a capaci-
tance range of 16 to 390 pE~ The 20 inch
diameter loop made from 0.5 inch diameter
aluminum has an inductance of 1.2 pH.
Using

1

2mLC

Table 1
Loop Antenna Details for 40 Meters

Figure 4 — Details of the 20-inch loop.

where F is frequency (Hz), L is inductance
(H) and C is capacitance (F), we find that
the loop can tune from 40 through 10
meters. You may need to make the loop
slightly larger than 20 inches to cover the
lower part of 40 meters.

The 5-inch diameter coupling loop of
#12 AWG copper wire is encased in a piece
of 0.25 inch plastic tubing. The balun is
312 tums of RG-174 through two FairRite
2643540002 type 43 material cores (see
Figure 4). I use an SPDT (center off) toggle
switch to switch in 1200 pF for 80 meters
and 5400 pF capacitors for 160 meters.
The center off position is for 40 through
10 meters.

Loop Performance and
Considerations

Connect the loop to your transceiver, mak-
ing sure the transceiver cannot transmit.
You can hear the noise level increase when
you resonate the loop. Tuning is sharper.
Even though the VSWR is not very low,
I could measure the resonance with an
MFJ259 analyzer on all bands except 160
meters.

Let’s say that normal band noise is S-5
using a dipole on 40 meters, where 5-9
corresponds to —73 dBm, and let’s further
say that your receiver minimum discernable
signal (MDS) is —125 dBm. At 6 dB per
S-unit, S-5 corresponds
to 97 dBm (28 dB
above the MDS). The
three loops shown in
Figure 2 have the char-

Lnup Diameter Lﬂﬂp Material Gunductar[}lamctcr acteristics shown in

(inches) Antenna Gain

: Table 1 for 40 meters.

24 Copper %’ —13 dBd The 20 inch loop will

20 Aluminum 12" —19 dBd hear the band noise

16 Copper 0.025" —27 dBd 9 dB above the MDS
(#22 AWG) of the receiver. Keep

in mind that antenna efficiency gets worse
for lower frequencies, or smaller loops, or
smaller wire diameters. If the RFI is much
greater than the band noise, you may pre-
fer the much lighter 16 inch loop. As you
get closer to the noise source the RFI will
become stronger so the RFI to band noise
ratio improves.

The Step Attenuator

You may need a step attenuator when sig-
nals become very strong close to the noise
source. | built a three-section Pi network
resistive attenuator with 10 dB, 20 dB, and
30 dB sections. Combinations of these
values will give an attenuation range from
0 to 60 dB in 10 dB steps. See Chapter 22
of The ARRL Handbook as well as QST for
details.57

gl LEvEL METER TU N

Flgure 5 — MNoise receiver front view.
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Tuning Range (MHz)

80 m 3.17-4.02
40m 6.65- 7.36
20m 13.04- 1445

k=1,000, M=1,000,000.

Q51411-Thomp08

Decimal values of capacitance are in microfarads (UF);
others are in picofarads (pF); Resistances are in chms;

— BT1
9V

BAT46 2200

P

T4 8V U1 L c7]oo0022
J1 10 dB 20 dB 30 dB P i o T NEGO2A R6S 27k BV
4 3ot RS 1 = 2p
81 s2 s3 38t v VW N
- —_— i #23 #28 2 5 1UF 27k 2.4k
Q o} o [ s C8 70047 —i*
3 |
g 1pF LT1014
R21 R24 R27 6 r\, 7
FY Y Y Yy FY Y
ey ryY Yy " 4
71.5 249 787 :
R20 & R22 R23 R R26 2 R28 |3
-4 4 -
953 2953 61.9 2619 536 2536
g ” oz 2
& 14
u3 P T I o R1zg2Tk 0.0022
LM78LOS T NPO  g01 R11 R13 ’|:3
1 REG 3 AAA Ao —
+ Vv In _ Out £ R1 c1 vy 2'4"; b 14
+ Gnd +l RQ"':_ """ IF‘ 2.7k -
c25 2 c26 ther 100k . 1pF G104 )
023
4.7 yF 4rp MV2105 @& D1 T
rr
+4 v
l ) Gnd | .
{ ¢ IN5711 7
c27, L1 = Tap {
See Chart . .
]. g Coil ¢
1N5711 R
10k
LC Chart
10
Band | C7 (pF) |L1 (uH) | Turns |AWG#| Gore - . _'?13
R29 <
som 6 50 | 105 | 28 |T806 - U"'C__ r32e +| o0 10k S ]KF
40m 68 5 35 | 28 |T50-6 g | 100 k 1QF X H
20m 72 1.2 17 | 28 | 150-6 R34 20
R
For i

+8 YV

+1 W

+{ 2200 e

C&
iy

Flgure 6 — Direct conversion noise receiver schematic diagram,

BT1 — 39V battery

C1, C4, C5,C18, C20,C22 —1 pF 50V
ceramic capacitor

G2 — 12 pF, 25 V NPO ceramic capacitor

C3—0.01 pF, 50V ceramic capacitor

C6 — 47 uF 16 V electrolytic capacitor

G7.C11, G14, C17 — 0.0022 puF, 50 V film
capacitor

Cs, €10, C13, C16 — 0.047 pF, 50V film
capacitor

C8, C12, C15 — 0.22 puF, 50V film capacitor

C19, C24 — 100 uF, 16V electrolytic capacitor

G21, G29 — 2200 uF, 16 V elsctrolytic capacitor

C23, C25, C268, C28 — 4.7 uF, 25V tantalum
capacitor
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G27-80 m — 6 pF, NPO ceramic capacitor

C27-40 m — 68 pF, NPO ceramic capacitor

C27-20 m — 72 pF, NPO ceramic capacitor

D1 — MV2105 varactor diode

D2, D3 — 1N5711, Schottky diode

D4 — BAT46, Schottky diode

J1 — BNC female connector

J2 — stereo female connector

L1-80 m — 50 puH, 105 turns #28 AWG enamel
on Amidon T80-6 core

L1-40 m —35 pH 35 turns #28 AWG enamel on
Amidon T50-6 core

L1-20 m— 1.2 uH 17 turns #28 AWG enamel
on Amidon T50-6 core

M1 — 0 —1 mA meter

A1—100ka, W

A2 — 1 kL2, 10 turn potentiometer
A3, R4 —1ko W

A5, A8, R11,R14 —2.7k0D, W W
R6, R9, R12, R15 —27 k2, W
A7, R10,R13, R16 —24 k0, u'W
A17, 18 B19,R33 —5.1 kL, 1a W
R20, R22 —95.302, 1%, 4 W

FA21 —7150, 1%, W
A23, A25 —61.90, 1%,
R24 —249 0, 1%, 4 W
F26, R28 —53.6 02, 1%,
R27 — 787 Q, 1%, W W
R29 — 10 k2 potentiometer
R30 —270 Q, ¥ W

W
W
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R31 — 10 kQ, % W

R32 — 100 k2, v 'W

R33 —5.1ka, wW

R34 —20 0, a W

R35 — 100 €2, W

SW1, SW2, SW3 — DPDT toggle switch

SW5 — SPST toggle switch

T1 — primary 5 turns #28 AWG enameled,
secondary 30 turns #28 AWG enameled on
Amidon BN-43-2402 core

U1 —NEG02 or SA602 oscillator/mixer

U2 —LT1014 or equivalent quad operational
amplifier

U3 — LM78BLOS, 3 terminal 5 V voltage
regulator.

Flgure 7 — Noise receiver inside view. The two modules are plug-in coils for 20 and
80 meters.

i?f

Test Transmitter
L

Flgure 8 — Triangulation example using in a local park. [Image source: www.seribble
maps.com, copyright 2013 Google]
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The HF Receiver

An AM receiver (FM will not work) that
covers the HF bands (or at least the band
where the RFI occurs) is essential. The
shortwave receiver should have an exter-
nal antenna jack and preferably a signal
strength indicator. You can add an S meter,
to an inexpensive receiver by finding the
AGC line and amplifying it. The receiver
must have good sensitivity with an MDS at
least —120 dBm. You can use a small trans-
ceiver like the FT-857D, FT-817, DZKit
HT-7, or IC-7000, but make sure that it
cannot transmit.

I built a small direct conversion receiver
(Figure 5) with a built-in attenuator, S meter,
and battery. The circuit diagram is shown
in Figure 6, and construction technique is
shown in Figure 7. The NE602 IC is used
as an oscillator and mixer. The audio output
from the mixer is filtered and amplified by
four of the amplifiers in the quad package.
Each operational amplifier is an active
low-pass filter with 20 dB gain per stage.
Between amplifiers, ac coupling provides
a low frequency roll-off at about 200 Hz.
The high frequency roll-off is at 3 kHz with
48 dB per octave attenuation in the stop
band. Another quad operational ampli-
fier provides buffering and detection. The
INE602 oscillator is a varactor-tuned Hartley
with plug-in coils for 80, 40, and 20 meters.
The varactor diode is tuned with a 10-turn
potentiometer, and a meter reads the varac-
tor voltage to give an indication of the
received frequency. Since the NE602 has
a conversion gain of about 20 dB the total
gain is about 100 dB. The input impedance
of the NE602 is 1500 Q2 so I used a broad-
band transformer with a 5:1 turns ratio to
match a 50 € input. An emitter follower
drives a pair of low-impedance headphones.
Also, the output of the last active filter is
rectified using an active detector and a peak
detector. 1 use the same meter to read the
varactor voltage and signal strength. This re-
ceiver has an MDS of better than—130 dBm.

If you are tracking down a noise source
that is on a particular frequency, transmit a
carrier on that frequency with a small wire
connected to the noise receiver antenna.
Locate the carrier and note the varactor
meter reading. You should be able to tune
in the RFI source using the varactor meter
reading. Since this is a direct conversion
receiver, you will hear both upper and lower
sidebands simultanecusly. The receiver
is exactly on frequency when you hear a
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zero beat between the tones heard on the
upper and lower sidebands as you tune the
receiver.

Learning to Use Your RFI

Detecting Equipm ent

[ built a small test transmitter (see the
OS5T in Depth web page for the details) to
practice using the equipment.® The little
transmitter radiates a small signal on 7159
kHz. You can orient it for either vertical or
horizontal polarization and practice locat-
ing it. I found that the horizontally polarized
signal is much weaker than the vertically
polarized signal at various distances.

With the test transmitter oriented vertically,
turn your loop edgewise to the source to
get a peak while determining if the signal
is getting stronger or weaker. Orient the
loop broadside to get a null to determine
the direction of the source. Using vertical
polarization works in most cases for find-
ing grow light RFIL. Larry Benko, WOQE,
and [ have spent some time learning search
techniques.” With a little practice, you
will become an expert at locating the test
oscillator.

Locating RFI in Sources

Locating a known RF test source and locat-
ing an unknown RFI source can be very
different. With an unknown source, the
direction and polarization are not known.
However, I have found that assuming a
vertical polarization initially is a good start.

Tracking a Source
Use the following as a guide to tracking a
source.

(1) If you can hear the RFI on the loop near
your house, tune the receiver so that only
the noise source is heard. Twist the loop
for maximum signal while holding the loop
over your head.

(2) Walk in the direction that the edge of the
loop is pointing. If the signal gets weaker,
walk in the opposite direction while con-
tinually twisting the loop for maximum
signal. As the signal gets stronger, switch
in more attenuation to keep the S meter at
about half scale.

(3) Once the signal is strong, twist the loop
for a null and continue to walk in the same
direction; now you will be looking through
the loop for a refinement in direction.

(4) Alternate between maximizing the sig-
nal strength and refining the direction until
you think you have located the RFI source.

Triangulating a Source

You can triangulate to find the source. In
addition to your locating equipment you
need a magnetic compass. Calibrate the
compass for the magnetic declination for
your area (see www.ngdc.noaa.gov/geo-
mag-web/#declination). Use the following
steps as a guide.

(1) Take a reading at your house and rotate
the loop for a null. The RFI source should
be located along the line perpendicular to
the broadside of the loop.

(2) Walk about 500 feet perpendicular to
the direction from the line where the null
occurred and find another null. The RFI
source will again be located along the line
perpendicular to the broadside of the loop.

(3) The lines should cross at the source and
diverge beyond the source. Hold the loop in
front of you and rotate your body back and
forth until the null is well defined. Site an
object on the landscape by looking through
the small coupling loop. Point your com-
pass at the object and record the reading.

(4) Repeat steps (2) and (3) after moving
about 500 feet in the other direction from
your house.

(5) Go to www.scribblemaps.com, click
on Create Your Map Now, and type your
street address, city, and state in the Search
window. Use the + controls on the top right
to zoom so that all of your reading points
are on the map. Use the Draw Lines com-
mand to draw lines from each point using
the compass readings you recorded. Zoom
so the intersection of the two lines is on the
map. Now pick a place on the map so that
a new line can be drawn perpendicular to
one of the two lines on the map. Go to that
location with your loop and receiver and
get another compass reading using the null
method described in step (2). Place this line
on the map just as you did previously. Due
to measurement errors, these three lines
will not intersect in a point but will form a
triangle instead. This is the triangle of con-
fusion. Ideally the RFI source lies within or
near this triangle.

(6) Go to the triangle location on the map
with your equipment and zero in on the
source.

Figure 8 shows the results of this process
when it was performed using the test trans-
mitter and done in a nearby park. If you are
not sure that you have compensated your
magnetic compass correctly for magnetic



declination, you can use Scribblemaps to
get a vector down your street and see if it
agrees with your compass.

Next Steps

After you think you have located the RFI
source, make sure you have the correct
house. 1 generally move across the street
and walk up and down to make sure the
loop is pointing to the correct house. [Close
by, say within a half wavelength separa-
tion, the patterns of loops and sources
may be dramatically different than far
away. — Ed.] If you have determined the
time when the RFI turns on, verify from
across the street that you have the correct
house.

At this point, take care. If this is an indoor
growing operation, you do not know what
could be growing in that house. You know
your neighbors and the nature of your
neighborhood better than anyone else pos-
sibly can, so use your own good judgment
about how to approach a neighbor, or even
whether you should approach the neighbor
at all. Approaching a total stranger about
an interference problem can result in unfor-
tunate reactions. People can be dangerous,
so approach a neighbor only if you feel
completely comfortable and safe. ARRL
can write letters to a neighbor on your be-
half, anonymously if you wish (but if you
have a visible ham antenna, it is likely that
your neighbor will have a pretty good idea
where the complaint originated).

Fixing the Problem
In most cases the problem can be fixed.

New Products

Generally, it is not a good idea to do any
work on your neighbor’s equipment. You
might feel comfortable applying exter-
nal filters to solve RFI problems with
some neighbors, but use your judgment.
Commercial filters that might do the job
are available, but I have not tested any of
them. ' ! You need a differential and com-
mon mode current filter on the ac line that
can handle the high current that these light-
ing systems require.

Your neighbor might not even cooperate
with you to turn off the power, much less
let you install filters on the system. If you do
not get any cooperation, consult the ARRL
on how to proceed. The FCC is just begin-
ning to be aware of the magnitude of this
problem, so a letter from the ARRL might
be your best solution at this time.

Conclusions

RFI on the amateur bands is a growing
problem. You can build the equipment to
track down the RFI. You can also remedy
the problem in most cases if you have a
cooperative neighbor. The ARRL considers
this to be such a problem that it has devoted
a web page to it."> This web page covers
the legal as well as the technical aspects of
the problem.

[ would like to thank Larry Benko, WOQE,
for sharing his transmitter-hunting skills
and for his technical support with this
article.

Notes
M. Gruber, “Light Bulbs and RFI — A Closer
Look”, QST, Sep 2013.

Multi-Mode Digital Signal Decoder from AOR

The ARD300 Multi-Mode Decoder converts digital voice signals into conventional
analog audio. Designed to work with receivers having a 10.7 MHz or 45.05 MHz IF

output, the ARD300 is capable of monitoring APCO P25, NXDN, Icom D-STAR,
Digital CR, Yaesu, Kenwood, and Alinco EJ-47U digital signals. The ARD300 is
also said to improve the readability of analog narrowband FM signals. The decoder
can be used with older AOR receivers such as the AR8600 MK2, AR5000(A/+3)
and newer models such as the AR2300, AR5S001D, AR6000 and with factory
meodification, the AR8200MK3 handheld receiver. It is also usable with many
other manufacturers’ receivers that have a wide-band IF output of 10.7 MHz or
45.05 MHz, although AOR limits support to use with AOR receivers. The front
panel features an LCD that shows the status of the decoder and when operating,
the format of the decoded signal. Depending on the digital format being decoded,
it may also display data such as call sign or other text. Rear panel connections
include IF input, power input and output (12 V dc), speaker in, speaker out, power
mode selector, and a service port. Price: $889. For more information, visit www.

aorusa.com.
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Tom Thompson, WO0IVJ, holds an Amateur Extra
class license. He was first licensed as KSBHE in
1955 in Odessza, TX at age 14. Tom recaived a
BA in psychology in 1963, and a BS in electrical
engineering in 19639 from the University of Colo-
rado in Boulder. He worked in electronics for the
Department of Commerce at the Central Radio
Propagation Laboratory at the National Bureau
of Standards (now NIST) and National Oceanie
and Atmospheric Administration (NOAA ) for 44
years. He has applied his Amateur Radio knowl-
edge to several projects during his career. Now
retired, Tom devotes his time to designing and
building Amateur Radio equipment. He is an
active member of the Boulder Amateur Radio
Club. You can reach Tom at wolvj@arrl.net.

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

Did you enjoy this article? /
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—
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Add USB Connectivity to
Your Kantronics KPC-3

Breathe new life into this packet radio TNC by converting its serial port to USB.

David Martin, KS5DCM

I had been considering modifying my
Kantronics KPC-3 packet radio TNC
(Terminal Node Controller) to use USB
rather than the serial interface. With so
many modern computers having done
away with serial ports in favor of USB, the
old multipin serial connections have be-
come an endangered species. Yes, you can
purchase USB-to-serial adapters, but their
performance is often questionable.

What finally pushed me over the brink was
the failure of the RS-232 serial port chip
in my otherwise reliable and functional
KPC-3. The time had finally come to make
the switch, and it was much easier than
I thought. In fact, the techniques you're
about to read about can probably be applied
to other devices that are in desperate need
of a USB conversion.

The first step was to purchase a FTDI
Basic-v21-5V board from SparkFun. This
little board uses the USB Mini-B connector
for the USB function.! From that point it
was a matter of integrating the board into
my TNC.

Making the Modifications

Comparing signals between the TNC and
the SparkFun FTDI devices, the TNC uses
RTS, TXD, RXD, CTS, and DCD on its se-
rial port. The signals on the SparkFun FTDI
board interface connector are Ground, CTS,
Power, TXO, RXI, and DTR. Additionally,
RTS and DCD are available at the FTDI
chip. The schematic diagram in Figure
1 shows the changes needed both to the
SparkFun board and to the KPC-3 TNC

'Notes appear on page 42.

circuitry, On the KPC-3, lift Pins 9 and 11
of U2 (a 74HC144) from the circuit board.
On the SparkFun board, unsolder and lift
Pins 3 (Power) and 6 (DTR) of connector
JP1.

The new FTDI board fits nicely on its
edge in the space beside the TNC power
connector against the back panel of the
case. Figure 2 shows the cutout dimen-
sions for the new USB connector. There
is enough space left between the board
edge and the TNC cover to accommodate
the routing of two #30 AWG wire-wrap
wires (seen in Figures 3 and 4). The wires
from Pins 3 and 6 of JP1 connect to Pins 3
(RTS) and 10 (DCD), respectively, on the
FT232RLSSOP IC.

A soldering iron with a very small tip, and a
magnifying glass or magnifying lamp will
be very handy for that operation. T used

T 1 RN PSR S DU SR G GRS OIS T ST CS S S SR Uz2o
[ 8 g B —
X RTS
| +5V +3.3V i 100 k
J_USB M ot b FT232RLSSDP TAHC14AN
g - R U2E
o0 15 yssom  Txal i 10 11 R4s
|$ : |D+ 15 s LT )( TXD
£, |vBus _ ]| . 5V 208 e| 100k
G I == re | uib To KPC3
o Gnd l l CTS - 2
= c2| 4|1o0pF 17 . : P y — DB25
L= -|— c5 dV3ouT RTS 12,13 L™ = pRen Connector
4 DTR — :
0.1 C1 == X_ VeelO ' u1iB
| o DSR s L
| ' % OSC IN pleja] DQ ETS
| E OSC oUT RI uic
| — RESET 8,10 : , 8 joeD
26 ; B
| SparkFun o5 TEST TXLED U1A
| FTDI Basic-v21-5V p—— AGND RXLED 9 3
modified for application ,_? GND7 PWREN. P“ nc
| to Kantronics KPC3 TNC 18 \anp1e Txaen ] o
| +—Z! enp2i Sleep |—
| Decimal values of capacitance are in microfarads {uF);
others are in picofarads (pF), Resistances are in ohms;
| T k=1,000, M=1,000,000.
I_____________________ QS1411-Martin01

Flgure 1 — Modifications to SparkFun FTDI board and KPC-3 RS-232 circuit.
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Flgure 2 — Template drawing for cutout
in KPC-3 enclosure to accommeodate the
SparkFun USB connector.
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Flgure 3 — SparkFun FTDI board, component
side.

some heat-shrink tubing for the wires at
connector JP1, but you can use pieces of
electrical tape.

Modify the KPC-3 case to accept the
SparkFun FTDI board according to the
sketch shown in Figure 2. Start by remov-
ing the board from the KPC-3 to keep
metal shavings out of it. Disconnect the
9 V battery, then remove the front panel.
The 9 V battery maintains power on the
clock for time and date functions of the
TNC. Remove the jack screws from the
DB9 and DB25 connectors. The board
should then just slip out.

Affix a sketch of the cutout template (Fig-
ure 2) to the back of the enclosure where
the USB connector will come through.
This template is also available on the QST
in Depth web page along with additional
photos.? Align the template carefully
and center-punch two places for drilling
“sinch holes. Use small files (flat, triangle,
and round) to patiently finish shaping the
hole to allow the USB connector to poke
through the back of the enclosure.

Fit the SparkFun board into the case, mak-

Figure 4 — SparkFun FTD| board, connector
side.
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Filgure 5 — Cutout on the KPC-3 back panel
for the USB connector.

ing sure the USB connector fits in the new
hole and the board is fully seated against
the back of the enclosure. Figure 5 shows
the new USB connector on the back panel.

I worked a small ring-lug with side cut-
ters, a hammer, and files until I had made
a little latch (see Figure 6) that I could
swivel into place to hold the board securely
inside the case. The latch is secure enough
to withstand the force required to plug
in a USB cable. I used needlenose pliers
to shape a notch that captures the board,
but still fits between the board connector
and the bottom of the TNC case. With the
board inserted and the lug in position to
hold it, I marked the location to drill a hole
for a screw to fasten the lug. 1 reinstalled
the KPC-3 circuit board and front cover.
Figure 7 shows the SparkFun board with
the homemade latch locking the board in
place.

Unplug IC U2 from the TNC board, and

Flgure 6 — Homemade latch for
the SparkFun board fabricated
from a small ring-lug.

use needlenose pliers to carefully bend
pins 8 and 10 up about 90 degrees or so,
to give access to those socket positions
after reinserting the IC. Attach a six-pin
PCB connector to JP1 of the FTDI board.
Lay out and measure the 6 wires from
JP1 to the connection points on the TNC
circuit board, leaving enough extra wire to
strip about an % inch to use as a “pin” to
insert into the appropriate socket locations.
Discard IC U, and connect SparkFun JP1
Pin 6 to U1 socket Pin 9 (or 10); JP1 Pin
2 to U1 socket Pin 4 (or 5); JP1 Pin 5 to
U1 socket Pin 12 (or 13); and JP1 Pin 1
to U1 socket Pin 2. Then, connect JP1 Pin
3 to U2 socket Pin 8; and JP1 Pin 4 to U2
socket Pin 10. You might find it easier to
remove IC U2, then insert the wires and
reinsert IC U2.

Inspect the new wires and make sure there
are no copper conductors hanging out
from the socket connections that might
short to something else, especially on U2.
Use your magnifying glass for a thorough
inspection. Figure 7 shows how my board
looks with the wires routed and plugged
into the correct socket pins. Before replac-
ing the lid make sure everything works
correctly.

Connecting to Your Computer

Connect the TNC to your computer using
a USB cable and apply power to the TNC.
With the first-time connection, be patient
while your computer installs drivers for the
new device. Check for “new devices” on
your computer and record the designation
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Flgure 7 — Completed modification with selid conductor wires routed from the SparkFun board to

U1 and U2 IC sockets.

assigned by the computer: COM or TTY/
USB, for example. Now choose your baud
rate, and other settings for the new device
to match the settings you formerly used
with the TNC via the RS-232 connection.
Start your terminal program and select the
new port designation for your new USB
connection. Cycle power on the TNC and

you will see the power-up header message
from the KPC-3. Your modified KPC-3 is
now compatible with newer computers and

laptops.

This is a good opportunity to install a fresh
9 V battery, and a fresh lithium 2032 cell on
the board, then reattach the KPC-3 cover.

The tools I used include an X-ACTO®
knife, soldering iron, small jewelers files,
drill with s inch drill bit, needlenose
pliers, side cutters, magnifying glass or
magnifying lamp, and a soldering iron with
the small tip.

Motes
'www.sparkfun.com
2www.arrl.org/gst-In-depth

Photos by the author.

Amateur Extra licensee David Martin, KSDCM,
was first licensed in 2005 as General class
before code testing was eliminated. He is past
President of the Ozark Amateur Radio Club

in Mountain Home, Arkansas. David enjoys
operating QRF, and has completed many DX
QRP S5B contacts, including some mobile QRP
SSB contacts. He supports the Four State QRP
Group (www.4sqrp.com) and really enjoys its
annual OzarkCon event (www.ozarkcon.com)
in Branson, Missouri. David retired from a man-
ufacturing automation engineering position with
a major medical products manufacturer. You can
reach him at 31 Cypress Court, Mountain Home,
AR, 72653, or davemrin @ centurytel.net.

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

HF Digital and Audio Overdrive
Regardless of the type of HF digital mode you
enjoy, there is an almost instinctual tendency
among some operators to adjust their transmit
audio levels while only watching their trans-
ceiver's RF output meter. They place their
radios into the transmit mode and crank up
the audio levels at their computer or interfaces
until they see a satisfying 100 W RF output.
At that point they assume they are finished
and ready to take to the airwaves. This is
known as “tuning for maximum smoke.”
They could not be more mistaken!

First of all, most HF digital modes do not re-
quire 100 W of power to make contacts. One
of the benefits of HF digital, in fact, is that
you can make contacts at surprisingly low
power levels. For some digital modes such
as JT65, 100 W output is almost considered
obscene.

But most importantly, adjusting for full
RF output ignores the fact that you may be
grossly overdriving your radio to achieve
your satisfaction. The result is often a wildly
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distorted signal that’s not only difficult to
decode, it splatters across the band, ruining
every conversation in its wake.

Rather than gazing at the transceiver meter
as it displays your RF output, switch the
meter to monitor ALC (Automatic Limiting
Control) instead. All transceivers display
ALC activity differently. The display may
simply indicate the presence and amount of
transmit audio limiting taking place. Other
displays may include a so-called “safe zone.”
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A Kenwood TS-2000 meter indicating an
excessive ALC function.

If the ALC activity remains within the safe
zone, your transmit audio levels probably are
acceptable.

‘When you transmit a test signal, do not in-
crease the audio level beyond the ALC safe
zone, or beyond the point where ALC activ-
ity is excessive. When you see the needle or
LEDs swing hard to the right, this is a warn-
ing that you are supplying way too much
audio to the radio and that the ALC circuit is
trying to rein you in.

The goal is to generate the desired RF output
while keeping ALC activity to a minimum
(or even zero), or while keeping the AL.C
meter in the safe zone. It is important to keep
in mind that minimal A1.C activity does not
necessarily guarantee a clean signal. It does
in many instances, but your best insurance is
to ask for reports whenever you are in doubt.
If someone reports that you are splattering,
reduce the transmit audio level immediately
until they say your signal is clean. Note this
setting so that you can return to it again eas-
ily. — Steve Ford, WBSIMY



Product Review

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

Hilberling PT-8000A MF, HF,
and VHF Transceiver

This offering from Hilberling brings a new level of
equipment to the US Amateur Radio marketplace.

Reviewed by Joel R. Hallas, WIZR
QST Contributing Editor
wlzr@arrl.org

It's been a long time since we've seen
Amateur Radio HF transmitting equipment
manufactured in Europe offered in the US
market, but that’s changing. In the June
issue of 0S5T we reviewed the Zeus 7S-1
software defined transceiver from SSB
Electronic, and this month we explore the
Hilberling PT-8000A, also from Germany.
The PT-8000A is Hilberling’s first offer-
ing in the Amateur Radio field, and they
have entered with a very serious radio. It's
important to note that Hilberling has been
developing telecommunications equipment
for the commercial marketplace for many
years and is no stranger to high-end RF gear.

The PT-8000A is a nominal 200 W HF
(160 through 10 meters), and 100 W YHF
(6, 4 [European version only], and 2 me-
ters) SSB, CW, AM, FM, and digital
mode transceiver. The "8000A arrives fully
equipped, with a separate dedicated power
supply, all available IF filters, a very solid
and good sounding push-to-talk (PTT) desk
mic, interconnecting cables and matching
plugs for many sockets on front and rear.
In addition to its operational and technical

features, the "8000A is sure to fit into your
shack’s décor with its choice of several
designer front panel colors. We picked the
medium blue, as shown in the photos. It
might even make it into the family room!

This radio appears to be solidly engineered
and constructed to a level not frequently
seen in amateur gear. All controls and con-
nectors appear to be a professional type,
and of first quality, and there is unprec-
edented access to points within the signal
paths via miniature coax jumpers with SMA
connectors along the rear of the unit. The
transceiver is not small, with plenty of
space for all controls and indicators on the
front panel. It also isn’ta lightweight. At 62
pounds, it’s a two-person lift — and once in
place, it doesn’t even think about moving
while the headphone plug is seated or the
controls adjusted.

Botitom Line

The Hilberling PT-8000A is a high-
quality, full sized HF and VHF trans-
ceiver that combines a fine receiver
and very good sounding transmitter in
a well-made, professional package.

The separate power supply is actually
lighter than I expected. It puts out both
13.8 V dc for the low level circuits and 50 V
dc for the field-effect transistor (FET) based
transmit power amplifier. It includes a large
DC INPUT power meter on the front panel
(0 — 0.8 KW scale) — an interesting and
unusual touch — as well as a front firing
speaker for the sub receiver.

Conversion Architecture

The transceiver is of dual-conversion archi-
tecture with the first receive IF at
40.7 MHz, including a 50 kHz wide filter.
The analog noise blanker receiver and pro-
cessor is tapped from the wideband
40.7 MHz IF. The main signal path next
converts down to its 10.7 MHz second IF,
at which point there are crystal lattice filters
at 0.5, 3, and 15 kHz bandwidth. The FM
demodulation occurs following the 15 kHz
filter while other modes continue for addi-
tional processing, including a bank of
16-pole 10.7 MHz crystal filters with more
bandwidth choices.

The 10.7 MHz IF includes the gate driven
by the noise blanker, as well as the analog
notch filter. The 10.7 MHz IF signal is de-
modulated for DSP processing, providing
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mode specific DSP bandwidth selection
from 50 Hz to 6 kHz width. The DSP also
provides a digital receive notch (in addition
to the manually adjusted analog notch), and
three bands of microphone equalization on
transmit.

If a bandwidth is selected that matches the
crystal filters, the DSP can be bypassed
with the receiver using just the compe-
tent crystals filters to set the operating
bandwidth. For the many more available
bandwidths, the DSP is inserted in the pro-
cess. It is so seamless that you have to look
at the indicator to see which filters you are
using — very nice!

A very flexible automatic gain control
(AGC) system is provided. Hang times of
100 or 500 ms can be selected as well as 1,
2, or 3 seconds, with the system automati-
cally going to 100 ms while tuning to avoid
missing weak signals near strong ones.
The AGC is driven by the RF level past
the analog crystal filters; AGC threshold is
adjustable.

The entire receiver described above is
duplicated for the sub receiver. The sub
receiver audio can be combined with the
main receiver audio output or maintained
as separate audio paths for use with stereo
headphones, external speakers, or even the
two internal speakers, one on the main unit,
the other on the front of the power supply.

The sub receiver can operate from either
of the two HF antenna inputs, the separate
receive antenna input, or the VHF antenna
port. It is designed to be always available
in order to monitor another frequency, per-
haps a local 2 meter repeater, even while
the transceiver is in two-way operation on
HFE. In the version of software available
during the review period, it is muted dur-
ing transmit only if the radio is operating
in SPLIT mode. It took a note to the factory
to find out why I was getting feedback or
hash in the sub receiver audio while trans-
mitting on the same band. They noted that
the next firmware version will allow sub
receiver muting, even if not in SPLIT mode.
This will facilitate diversity reception using
a separate antenna on the BX ANT port, for
example.

Each receiver has a dedicated front panel
tuning knob, each with a very smooth
weighted feel. The SUB-VFO knob is con-
siderably smaller but has just as good a feel.
[t is easy to move frequencies between the
VFOs, as well as a second frequency awail-
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Table 1

Hilberling PT-8000A, serial number 13040144

Manufacturer's Specifications

Frequency coverage: Receive, 0.008 — 30,

50 54, £9.9 — 70.5, 110 — 148 MHz; transmit,

160, 80, 60, 40, 30, 20, 17, 15, 12, 10, 6,
and 2 meter amateur bands.

Power requirement: 30 — 280V ac, 125 A,
50-60 Hz.

Modes of operation: SSB, CW, AM, FM, data.

Receiver

CW sensitivity, 10 dB S+N/MN: 0.5 pV (9 kHz —
1.8 MHz); 0.1 uV (1.8 — 30, 50 — 54 MHz);
0.09 uV (69.9 — 70.5, 144 — 148 MHz);

0.14 pV (110 — 143.998MHz) for 500 Hz
filter bandwidth.

Moise figure: Not specified.

AM sensitivity, 10 dB S+N/N: 2.0 uV (9 kHz —
1.8 MHz); 1.2 uV (1.8 — 30 MHz); 1.0 uV
(50 — 54, 69.9 —70.5, 144 — 148 MHz);

1.5 4V (110 —143.99 MHz) for 6 kHz
filter bandwidth.

FM sensitivity, 10 dB S+S/N: 0.5 uV (9 kHz —
1.8 MHz); 0.18 pV (1.8 — 30 MHz); 0.16 pV
(50— 54, 69.9 — ¥0.5 MHz); 0.15 pV
(144 — 148 MHz); 0.18 pV (110 —

143.99 MHz) for 15 kHz filter bandwidth.

Blocking gain compression dynamic range:
Not specified.

Reciprocal mixing dynamic range:
Not specified.

Measured in the ARRL Lab

Receive and transmit, as specified.

660 VA (transmit, maximum RF power
output), 122 VA (receive, full volume,
no signal, maximum display brightness),
118 VA (minimum display brightness).

As specified.

Receiver Dynamic Testing, Main Receiver

MNoise floor (MDS), 500 Hz DSP bandwidth,
500 Hz rocfing filter:

0.137 MHz
0.475 MHz
1.0 MHz
3.5 MHz
14 MHz

50 MHz

70 MHz
144 MHz

Preamp off
~127 dBm
—127 dBm
—127 dBm
—127 dBm
—128 dBm
—123 dBm
—120 dBm
—123 dBm

Preamp on
n/a
n/a
n/a
—140 dBm
—140 dBm
—143 dBm
—141 dBm
—144 dBm

Preamp offfon: 14 MHz, 19/7 dB;
50 MHz, 24/4 dB; 70 MHz, 27/6 dB;
144 MHz, 24/3 dB.

10 dB (S+N)/N, 1 kHz, 30% modulation,
6 kHz DSP bandwidth:

1.0 MHz
3.8 MHz
50.4 MHz
70.4 MHz
120 MHz
144.4 MHz

Freamp off
5.30 pv
3.39 uv
715 pv
8.00 uv
3.75 uv
6.30 pv

Preamp on
n/a

0.82 uVv
0.60 pV
0.62 uVv
0.40 uv
0.55 pv

For 12 dB SINAD, 3 kHz deviation,
15 kHz bandwidth:

29 MHz
52 MHz
70 MHz
146 MHz

Freamp off
1.55 pv
3.05 pv
2.88 uv
2.26 uv

Preamp on
0.33 uv
0.25 uV
0.22 pv
0.18 pv

Blocking gain compression dynamic range,
500 Hz DSP BW, 500 Hz roofing filter:

3.5 MHz
14 MHz
50 MHz
70 MHz
144 MHz

20 kHz offset
Preamp offion
=137/143 dB
>138/M144 dB
>133/138 dB
>130/137 dB
>133139dB

5/2 kHz offset
Preamp off
>137/>137dB
>138/=138 dB
>133/126 dB
>130/>130 dB
131123 dB*

14 MHz, 20/5/2 kHz offset: 118/115/111 dB.

ARRBL Lab Two-Tone IMD Testing (500 Hz bandwidth, 500 Hz roofing filter)"*

Band/Preamp Spacing Input Level
3.5 MHz/Off 20 kHz —34 dBm
—14 dBm
14 MHz/Off 20 kHz —24 dBm
-8 dBm
0 dBm
14 MHz/Cn 20 kHz —36 dBm
—18 dBm
14 MHz/Off 5 kHz —24 dBm
—12 dBm
0 dBm

Measured
IMD Level
~127 dBm

—97 dBm

—128 dBm
—97 dBm
~70 cdBm

—140 dBm
—97 dBm

—128 dBm
—97 dBm
—60 dBm

Measured
IMD DR
93 dB

104 dB

104 dB

104 dB

Calculated
IP3

+13 dBm
+28 dBm

+28 dBm
+35 dBm
+35 dBm

+16 dBm
+22 dBm

+28 dBm
+31 dBm
+30 dBm



Manufacturer's Specifications

Band/Preamp Spacing Input Level
14 MHz/Off 2kHz —28 dBm
=12 dBm
0 dBm
50 MHz/Off 20 kHz —25dBm
—-16 dBm
50 MHz/On 20 kHz —45dBm
29 dBm
70 MHz/Off 20 kHz —-20dBm
-13 dBm
144 MHz/Off 20 kHz —26 dBm
=18 dBm
144 MHz/Cn 20 kHz —41 dBm
-25 dBm

Second-order intercept point: Not specified.

DSP noise reduction: Not specified.
MNotch filter depth: Not specified.
FM adjacent channel rejection: Not specified.

FM two-tone, third-order IMD dynamic range:
Not specified.

S-meter sensitivity: Not specified.

Squelch sensitivity: Not specified.

Heceiver audio output: 4,48 W into 8 {2 (main
and sub receiver combined),

|Flaudio response: Not specified,

Measured in the ARRL Lab

Measured Measured  Calculated
IMD Level IMD DR 1P3
—128 dBm 100 dB +22 dBm
—97dBm +31 dBm
—58 dBm +29 dBm
—123 dBm 98 dB +24 dBm
—87 dBm +25 dBm
-143 dBm 98 dB +4 dBm
—97 dBm +5 dBm
—120 dBm 100 dB +30 dBm
—97 dBm +29 dBm
—123 dBm 97 dB +23 dBm
=97 dBm +22 dBm
—144 dBm 103 dB +11 dBm
—97 dBm +11 dBm

Preamp offfon, 14 MHz, +71/+47 dBm;
50 MHz, +93/+51 dBm; 70 MHz,

+89/+75 dBm; 144 MHz, +77/+57 dBm.

10dB.
Auto notch, 50 dB; attack time, 22 ms.

Preamp on: 29 MHz, 89 dB; 52 MHz, 90 dB;

70 MHz, 85 dB; 144 MHz, B7 dB.

20 kHz offset, preamp on: 28 MHz, 89 dB*;

52 MHz, 87 dB; 70 MHz, 88 dB*;
144 MHz, 87 dB". 10 MHz offset:
29 MHz, 100 dB; 52 MHz, 87 dB;
70 MHz, 98 dB; 144 MHz, BS dB.

5-9 signal, preamp off/on: 14 MHz,
50.1/48.4 uV, 50 MHz, 41.6/58.8 pV;
144 MHz, 42.6/56.2 pV.

At threshold, preamp on: FM, 29 MHz,
0.8 pV; 50 MHz, 0.33 pV; 144 MHz,
0.32 uV; 88B, 0.6 uV (14.2 MHz).

Main receiver, 2.25 W at 10% THD into
8§ . THD at 1V AMS, 3.3%.

Range at —6 dB points (bandwidth) T;
CW (500 Hz): 340 — 850 Hz (510 Hz);
Equivalent Rectangular BW: 501 Hz;

able for either VFO, all clearly shown on
the multicolor screen.

A fourchannel voice recorder function al-
lows recording from the audio stream of
either receiver or from the mic or transmit
audio. The recordings can be listened to, or
they can be transmitted by pushing the mic
PTT switch or the TX/ON button. They are
thus usable as a contest voice keyer.

Transmitter Architecture

Not surprisingly, the transmitter archi-
tecture follows that of the receiver, with
separate processing and filtering of SSB,
AM, and CW at 10.7 MHz, joining up
with 10.7 MHz FM and dc driven FSK
before conversion to 40.7 MHz and then
to the operating frequency. All amplifier
stages, including the 200 W PEP FET final
amplifier, are used on all bands, with just
filtering changing for the different bands
and ranges. If the 50 V dc output of the
external power supply is not turned on,
or if just a 13.8 V supply is provided, the
transmitter will still operate, but with 10 W
maximum output and a corresponding
change in the POWER meter display. Dur-
ing normal operation, the transmitter can
be switched to low power with a front panel
button, handy for adjusting antenna tuners
or amplifiers or checking general opera-
tion. An adjustable 0 to 20 dBm output is
also provided for transverter or instrumen-
tation use. A manually activated automatic
antenna tuner is provided to trim loads that
are not quite matched.

Control and Display Functionality
The PT-8000A is run from the front panel.
There are seven groups of controls clus-

USB (2.7 kHz): 122 — 1910 Hz (1788 Hz);
LSB (2.7 kHz); 123 — 1913 Hz (1780 Hz);
AM (6.0 kHz): 393 — 3923 Hz (7054 Hz).

First IF rejection, 14 MHz, 91 dB; 50 MHz,
88 dB; 70 MHz, 111 dB; 144 MHz, 110 dB.
Image rejection, 14 MHz, 116 dB; 50 MHz,
74 dB; 70 MHz, 86 dB; 144 MHz, 105 dB.

tered within lined boxes on the panel and
labeled by function, such as BAND, MODE,
VFO, ANT-TUNER. In addition there are
the usual knobs for functions such as MIC
GAIN, IF NOTCH, MAIN, and SUB audio level
that are not within clusters. In addition to
front panel controls, there are a number of
recessed, screwdriver-adjusted, set-and-for-
get controls on each side panel for functions

Spurious and image rejection: Not specified.

Receiver

CW sensitivity, 10 dB S+M/N: 0.5 pV (9 kHz —
1.8 MHz; 0.1 uV (1.8 — 30, 50 — 54 MHz);

Receiver Dynamic Testing, Sub Receiver

Meise floor (MDS), 500 Hz DSP bandwidth,
500 Hz roofing filier:

0.09 pV (689.9 — 70.5, 144 — 148 MHz); FPreamp off Preamp on !

0.14 uV (110 — 143.998 MHz) for 0137MHz —122dBm  nla that are not generally needed.

500 Hz filter bandwidth. 0.475MHz  —122 dBm n/a ] ) , ) )
1.0MHz —122 dBm n/a The display (Figure 1) is a crisp and bright
3.5MHz —128dBm —142 dBm multicolored TFT screen that provides lots
;g mg; :} gg ggm j j’rg ggm of information in an easy-to-grasp fashion.
70MHz  —120 dBm —140 dBm The main VFO frequency is shown in large
144 MHz 121 dBm —143 dBm text, with resolution dependent on the tun-

Preamp off/on; 14 MHz, 17/5 dB;
50 MHz, 25/5 dB; 70 MHz, 27/7 dB;
144 MHz, 26/4 dB.

Noise figure: Not specified. ing step — to 1 kHz, 100 Hz, 10 Hz, or
I Hz. A bar above the digital frequency
readout is a simulated analog dial showing

where you are within the band — a nice
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touch. The secondary VFO is in slightly
smaller text and a contrasting color, while
the sub receiver VFO frequency is shownin
a small block at the top. Additionally, there
is a small graphical display of bandwidth,
showing the width, notch, and shift com-
pared to the carrier frequency.

The bottom of the display includes meter-
ing with a large bar-type S meter above the
similar power output meter. The calibrated
S meter can read in S units, dBm, or mi-
crovolts. A nice feature is that the squelch
threshold is shown as a mark on the S meter,
so you can adjust it to any desired level
and see the level it is set to in comparison
to ambient noise. (Squelch is usable in all
modes.) The power meter scale automati-
cally shifts between 250, 100, and 10 W
full-scale, depending on band and selected
power level. A 100 mW range is avail-
able for the low level output. Below the
S/POWER meter are bar graphs for SWR
and ALC, along with indications of CPU and
PA TEMPERATURE.

The right-hand edge of the display includes
six indicators that correspond to six buttons
just outside the display window. These are
indicators for “sott keys” that control func-
tions that shift depending on the context of
your control operation. For example, if you
hit the SSB/CW button in the MODE cluster,
the indicators and buttons become: USB,
LSB. CW, CW-, STEP-UP, STEP-DOWN,
with the step buttons setting the tuning
step increment. Alternately, if you hit the
A/B button in the VFO cluster, the but-
tons become: A>SUB, SUB>B, A>B, SPLIT,
STEP-UP, STEP-DOWN. While it does take
a bit of getting used to, I found the context-
sensitive buttons to be intuitive and easier
to deal with that the typical off-line MENU
mode of many current transceivers.

The receive audio can feature either com-
bined or separate paths. In order to shift to
separate audio paths, the MENU button in
the DISPLAY cluster in engaged. The soft
keys that appear include one that can be
toggled between AUDIO NORM and AUDIO
SPLIT. Note that this is independent of the
choice of split frequency operation (the
SPLIT soft key appears in the menu that
comes up when the A/B button of the VFO
group is pressed, as noted above). Note that
a return to the default AUDIO NORM occurs
whenever power is cycled.

Unlike many receivers, plugging in head-
phones does not disable the speakers.
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Manufacturer's Specifications

Receiver (continued)

AM sensitivity, 10 dB S+N/MN: 2.0 pV (9 kHz —
1.8 MHz), 1.2 pV (1.8 — 30 MHz); 1.0 uVv
(50 — 54, 69.9 — 70.5, 144 — 148 MHz);

1.5 pV (110 — 143.99MHz), for 6 kHz

filter bandwidth.

FM sensitivity, 10 dB S+8/N. 0.5 pV (8 kHz —
1.8 MHz), 0.18 pV (1.8 — 30 MHz), 0.16 pV
(50 — 54, 65.9 — 70.5 MHz), 0.15 uV (144 —
148 MHz); 0.18 pV (110 — 143.99 MHz)
for 15 kHz filter bandwidth.

Blocking gain compression dynamic range:

Not specified.

Reciprocal mixing dynamic range:

Not specified.

ARBL Lab Twe-Tone IMD Testing (500 Hz DSP bandwidth, 500 Hz roofing filter)**

Band/Preamp
3.5 MHz/Off

14 MHz/Off

14 MHz/On

14 MHz/Off

14 MHz/Off

50 MHz/Off

50 MHz/On

70 MHz/Off

144 MHz/Off

144 MHz/On

Spacing
20 kHz

20 kHz

20 kHz

5 kHz

2 kHz

20 kHz

20 kHz

20 kHz

20 kHz

20 kHz

Input Level
=34 dBm
—13 dBm

—27 dBm
=17 dBm
0 dBm

—42 dBm
—28 dBm

—32 dBm
—18 dBm
0 dBm

—33 dBm
—18 dBm
0 dBm

—26 dBm
—18 dBm

—46 dBm
—32 dBm

—23 dBm
—16 dBm

—21 dBm
—15dBm

—41 dBm
—28 dBm

Second-order intercept point: Not specified.

D SP noise reduction: Mot specified.
Notch filter depth: Not specified.
FM adjacent channel rejection: Not specified.

Measured in the ARRL Lab

Receiver Dynamic Testing, Sub Receiver

10 dB (S+N)/N, 1 kHz, 30% modulation,
6 kHz DSP bandwidth:

1.0 MHz
3.8 MHz
50.4 MHz
70,4 MHz
120 MHz
144.4 MHz

Preamp off
4.36 uv
2.69 pv
6.23 uv
8.60 pVv
5.37 pv
6.52 uv

Preamp on
n/a

0.65 uV
0.60 uVv
0.69 pVv
0.58 pVv
0.54 uv

For 12 dB SINAD, 3 kHz deviation,
15 kHz bandwidth:

29 MHz
52 MHz
70 MHz
146 MHz

Preamp off
1.27 v
2.37 pv
2.88 pv
2.57 uv

Preamp on
0.22 pVv
0.20 pV
0.23 uv
0.21 pv

Blocking gain compression dynamic range,
500 Hz DSP BW, 500 Hz roofing filter:

3.5 MHz
14 MHz
50 MHz
70 MHz
144 MHz

20 kHz offset
Preamp off/on
135%145 dB
>140/M144 dB
>132135dB
>130/135 dB
>131139 dB

5/2 kHz offset
Preamp off
135%135+ dB
>140/=140 dB
>132/>132dB
>130/5130 dB
>130M129 dB

14 MHz, 20/5/2 kHz offset: 112/111/103 dB.

Measured
IMD Level
=130 dBm

—87 dBm

—130 dBm
—97 dBm
—54 dBm

—142 dBm
—97 dBm

—130 dBm
—97 dBm
—48 dBm

—180 dBm
—97 dBm
—48 dBm

—122 dBm
—97 dBm

—142 dBm
—97 dBm

—120 dBm
—97 dBm

—121 dBm
—97 dBm

—143 dBm
—97 dBm

Measured
IMD DR
96 dB

103 dB

100 dB

98 dB

97 dB

96 dB

96 dB

§7dB

100 dB

102 dB

Calculated
IP3

+14 dBm
+29 dBm

+25 dBm
+23 dBm
+27 dBm

+8 dBm
+7 dBm

+17 dBm
+22 dBm
+24 dBm

+16 dBm
+22 dBm
+24 dBm

+22 dBm
+24 dBm

+2 dBm
+1 dBm

+26 dBm
+25 dBm

+29 dBm
+26 dBm

+10 dBm
+7 dBm

Preamp offfon, 14 MHz, +71/467 dBm;
21 MHz, +51/+38 dB; 50 MHz,
+93/+51 dBm; 70 MHz, +89/+75 dBm;
144 MHz, +77/+57 dBm;

10 dB.

Auto notch, 45 dB; attack time, 23 ms.

Preamp on: 28 MHz, 88 dB; 52 MHz,
89 dB; 70 MHz, 89 dB; 144 MHz, 86 dB.



Manufacturer's Specifications
Receiver (continued)

FM two-tone, third-order IMD dynamic range:
Not specified.

S-meter sensitivity: Not specified.

Squelch sensitivity: Not specified.

Receiver audio output: 4.48 W into 8 €2 (main
and sub receiver combined).

IF/audio response: Not specified.

Spurious and image rejection; Not specified,

Transmitter

Power output; HF, 200 W (50 W AM);
VHF, 100 W (25 W AM).

Spuricus-signal and harmenic suppression:
Mot specified.

SSB carrier suppression: = 70 dB.
Undesired sideband suppression: =70 dB.

Third-order intermodulation distortion (IMD)
products: Not specified.

CW keyer speed range: Not specified,
CW keying characteristics; Not specified.

Transmit-receive turn-around time (PTT release
to 50% audio output): Not specified.

Receive-transmit turn-around time (tx delay):
Not specified.

Transmitted phase noise; Not specified.

Measured in the ARAL Lab
Receiver Dynamic Testing, Sub Receiver

20 kHz offset, preamp on: 23 MHz, 88 dB;
52 MHz, B3 dB; 70 MHz, 86 dB;
144 MHz, 86 dB™, 10 MHz offset:
29 MHz, 111 dB; 52 MHz, 88 dB;
70 MHz, 88 dB; 144 MHz, 88 dB.

S-0 signal, preamp off/on; 14 MHz,
47.3/42.6 uV; 50 MHz, 48.9/54.9 uV,;
144 MHz, 45.1/54.9 pV.

At threshold, preamp on: FM, 29 MHz,
0.12 pV; 50 MHz, 0.09 uV; 144 MHz,
0.09 pV; S3B, 0.43 pV (14.2 MHz).

Sub receiver, 2.25 W at 10% THD into 8 X
THD at 1 V BRMS, 3.2%.

Range at —6 dB points (bandwidth) T:
CW (500 Hz): 350 — 850 Hz (500 Hz);
Equivalent Rectangular BW: 503 Hz;
USB (2.7 kHz), 123 — 1655 Hz (1643 Hz);
LSB (2.7 kHz), 122 — 1655 Hz (1644 Hz);
AM (6.0 kHz}), 370-3980 Hz (7220 Hz).

First IF rejection, 14 MHz, 96 dB; 50 MHz,
81 dB,; 70 MHz, 83 dB,; 144 MHz, 128 dB.
Image rejection, 14 MHz, 110 dB;

50 MHz, 73 dB; 70 MHz, 82 dB;
144 MHz, 108 dB.

Transmitter Dynamic Testing

1.8MHz, 4 —183W; 3.5 MHz, 8 —215'W,
53MHz, 0—93'W 70MHz 3 -192W,
101 MHz, 3 —187W, 14 MHz, 2— 180 W,
18.1 MHz, 2 —-18B7W; 21 MHz, 2 - 187 W;
24.9MHz, 2—-18B3W,; 28 MHz 3 - 183 W;
50 MHz, 3 — 92 WTT; 144 MHz, 4 — 100 W;
AM, HF typically 3 — 30 W; VHF, 3 =13 W.
.8 MHz, 55 dB; 3.5 MHz, 46 dB; 5.3 MHz,
46 dB; 7.0 MHz, 56 dB; 10.1 MHz, 63 dB;
14 MHz, 55dB; 18.1 MHz, 59 dB;

21 MHz, 54 dB; 24.9 MHz, 57 dB;

28 MHz, 56 dB; 50 MHz, 60 dB; 144 MHz,
65 dB. Complies with FCC

emission standards.

65 dB.
=70 dB.

3rd/5th/7th/th order, HF, 200 W FEPR,
—26/~41/-50/-52 dBc (worst case, 160 m},
typically —35/-48/-54/-59 dBc;
50 MHz, —40/-44/-57/<—60 dBe¢;
144 MHz, —29/-41/-55/<-60 dBc.

5to 54 WPM, iambic modes A and B.

See Figures 3 and 4.

S9 signal, AGC fast, 40 ms,

e

S8B, 43 ms; FM, 51 ms,

See sidebar,

Size (height, width, depth, including protrusions: transceiver, 6.8 X 16.8 x 18,3 inches;
power supply, 6.8 x 9.0 x 17.0 inches (including protrusions). Weight, transceiver, 62 pounds;

power supply, 22 pounds.

Price: 13,290 Euros including 19% WAT, not including shipping (about $17,500).

*Measurement was noise-limited at the value indicated.

**ARRL Product Review testing includes Two-Tone IMD results at several signal levels. Two-Tone,
Third-Order Dynamic Range figures comparable to previous reviews are shown on the first line in
each group. The “IP3” column is the calculated Third-Order Intercept Point. Second-order intercept

points were determined using —97 dBm reference.

tDefault values; bandwidth adjustable via DSP.

*Threshold of receiver overload was +6 dBm at 3.5 MHz.

ttPower output was measured at 55 W at 50.1 MHz.

Instead, each receiver VOLUME control
includes a push ON/OFF function that can
silence each speaker independently. These
also return to the defanlt ON position fol-
lowing a power cycle.

Band selection can be accomplished in a
number of ways. A keypad, which also
serves as a numeric frequency entry de-
vice, has indicators for each HF band; the
0 numeric key indicates VHF. Pushing one
of the band keys moves the main YFO
and receiver to the last frequency you used
on that band, including the last mode and
bandwidth (DSP or analog). Push it again
and you will switch to the second to last
mode and frequency.

If the band buttons don’t suit you, you can
enter your frequency of choice using the
numeric keypad, or you can select one of
the memory channels in three banks of
99 channels each. Each memory chan-
nel includes frequency, mode, and receive
bandwidth.

Connections and Connectors

The front panel MIC connector is of the
popular eight-pin round type. The connec-
tions for dynamic mic and PTT match the
Kenwood configuration, but the rest of the
connections are different. It should work
fine with a commercial adapter designed
to connect a Kenwood radio to a dynamic
headset, for example. The other connec-
tions in the MIC jack are interesting — such
as audio outputs for main and sub receiver,
a separate input for electret mics that want
the operating voltage in line with the audio,
and a line level (0 dBm) input — perhaps
designed for a remote audio connection.
Thus if you make your own adapter, there
can be additional flexibility.

The front-panel HEADPHONE jack is a stan-
dard “4-inch stereo jack that can provide the
same audio feed to each ear, or the main
receiver output can be in one ear, while the
sub receiver is in the other, as described
above — just what you want for SPLIT op-
eration while chasing DX.

Next to the HEADPHONE jack is the CW
KEY jack, also a ‘Yi-inch stereo jack. By
pushing the KEYER soft key (in the TX
menu), you will be able to select EXT keyer
(can also be used with a straight key ), NOR-
MAL or REVERSE connected paddles, or
specify ULTIMATIC, IAMBIC A or B modes.
The KEYER SPEED, DELAY, and MONITOR
controls are located near the CW KEY jack.
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Flgure 1 —The PT-
BO0O0A's colorful display
prominently indicates the
main receiver's VFO A and
B frequencies, mode and
filter bandwidth. The sub
receiver frequency, mode
and bandwidth are shown
in the upper right corner.
Metering functions (S
meter, transmitter power,
ALC, and SWR) are shown
along the bottom. Along
the right-hand side are soft
buttons — button functions
change to allow quick ac-
cess to various settings and
menu aptions.

-
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Figure 2 — The Hilberling PT-8000A rear panel, showing the available connections.

A bit of an unfortunate design choice (for
this operator) is that the MONITOR control
serves as both voice monitor in voice modes
and CW keyer monitor in CW mode. Thus
ifyou change modes frequently, you always
have to remember to change the control to
match the new mode. The audio feedback
with the MONITOR turned up for CW will
remind you quickly if you change to a voice
mode while the speaker is on and forget to
readjust.

Rear Panel Connections

The rear panel (Figure 2) provides Type N
sockets for two HF antennas and another
for a VHF antenna. There is also a BNC
socket for a receive-only antenna. There is
no question that Type N coax connectors
are electrically superior to the UHF type
usually found on commercial amateur gear,
although it’s not clear that the advantages
are necessary in the usual HF home sta-
tion environment. | used Type N to UHF
adapters for each connection to my UHF
terminated antenna cables, along with right-
angle UHF adapters, because space behind
the radio was not sufficient for the needed
bend radius of the RG-213 coax runs leav-
ing the radio. This worked fine, although if
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it were my radio, I would change out the
connectors on the cables to match those
on the radio and select Type N right angle
adapters.

Along the bottom edge of the rear panel are
many of the typical connections, along with
a few that are not commonly seen on an
amateur transceiver. Starting from the left,
there is a typical ground stud, but also a pro-
prietary GROUND socket intended for the
supplied ground cable that goes to a simi-
lar connector on the power supply. Next
there are two BNC sockets. One provides
an output of the internal 10 MHz reference
oscillator, in case you want to synchronize
your other gear. The other is for a 10 MHz
reference input that could be used to lock
the radio to a high-accuracy frequency stan-
dard. Next are two 3.5 mm stereo jacks. The
first is a 60 kHz modulated carrier contain-
ing [ and Q samples of both the main and
sub receiver. This is designed to connect
to a sound card for use with Hilberling’s
supplied spectrum scope software (more on
this later). The second is a jack for external
stereo speakers. An input is provided for an
ALC voltage to control the transmit output
level. Next is a nine-pin D-SUB socket that

provides PTT in and out, dc samples of the
forward and reflected power level, ALC
and other functions that might be useful to
control a connected linear amplifier.

Near the middle is the DC INPUT connector.
This is a sturdy four-pin connector of a type
I haven’t seen, designed to bring in the
[3.8 V and 50 V supply voltages from the
companion power supply using the sup-
plied cable. Next is a socket for a PS/2
keyboard for communicating with the main
CPU. This appears to be a development
connection, since no functions are defined.
A 15-pin D-SUB socket that provides
audio-in for data modes, as well as audio
out for both receivers and PTT is next.
Then there is a 25-pin D-SUB socket that
is intended to support audio, PTT control,
data and 1 A at 12 V for interconnection of
up to two transverters. On the far right of the
bottom row is a standard USB connector,
which can be used with a supplied cable to
connect to a USB porton a PC for computer
control of the radio (Kenwood emulation)
or updating of software.

What is really unusual is the set of eight
SMA coaxial sockets along the rectangu-
lar box at the upper left of the rear panel.
These sockets provide samples of — or
in two cases, allow insertion of — pro-
cessing within the RF signal path of each
receiver. One pair (interconnected by a
short jumper) is in the antenna circuit after
the selection matrix and TR switching of
the main receiver; the other in the same po-
sition of the sub receiver. Two more are at
the 40.7 and 10.7 MHz IFs, right after the
first and second mixer of the main and sub
receiver, In each case they provide a wide-
band sample of what each receiver has to
work with at that point in the signal chain.
These could be used for an alternate para-
metric display, within the bandwidth limits,
or many other off-line processing functions
— left for the user to contemplate.

How Does it Play?

As you might expect, this radio performs
very well as measured by most key pa-
rameters. Initial testing in the ARRL Lab
indicated a non-uniform two-tone IMD dy-
namic range response in the main receiver
— on HE, the IMD levels were different
above and below the desired frequency —
and levels were not consistent from test to
test. In the sub receiver, IMD levels were
consistent and uniform, but the reciprocal
mixing dynamic range at 2 kHz spacing
measured only 93 dB and noise created



by reciprocal mixing made receiver tests
difficult. After discussing these issues and
some transmitter issues (see below) with
Hilberling, we returned the transceiver to
Germany for repair.

Table 1 shows the results of ARRL Lab
testing of our PT-8000A after its return
from Germany. Of particular note is the
receiver dynamic performance. This is a
very good receiver in terms of the impor-
tant near-in (2 kHz) intermodulation and
blocking dynamic range. Even better is
the reciprocal mixing dynamic range, one
of the best we've measured in a traditional
heterodyning receiver. What was surpris-
ing to me was that I had come to believe
this kind of receiver performance could
only be achieved with a down-converting
architecture. The folks at Hilberling have
shown that with careful system design and
component selection, it can be achieved in
other configurations as well.

On the transmit side, the performance is
good, but perhaps not quite as remarkable.
Almost all of the parameters are within or
close to specifications. The spurious re-
sponses are also within FCC requirements,
although it took some work on its trip back
to Germany to get the spurious response
on 60 meters within FCC requirements.
They also improved spurious suppression
on B0 meters, blocked transmission on the
4 meter band (for US versions), and fixed
a CW keying problem on 20 — 10 meters.

The transmit output power was not quite
up to specification on most bands, a sur-
prising result. This is not a big deal in most
circumstances since the ditference between
200 and 183 W, for example, is less than
0.4 dB. I did find that the AM HF carrier
power of 30 versus the specified 50 W did
cause me some operational problems, as
noted below.

The internal automatic antenna tuner is
specified to tune an SWR of up to 2:1 to
within 1.5:1. I found that it could easily
deal with antennas with a somewhat higher
SWR, but this should be considered a trim-
ming tuner, not the kind of wide-range
tuner needed for many multiband antenna
systems.

On the Air at W1ZR

I used this transceiver as my regular HF
and VHF radio over several months. My
impressions were generally positive, al-
though there were a few areas that would

have suited me better if done somewhat
differently.

Not surprisingly, the receiver is a joy to
operate in all modes. It sounds very good
and is smooth and precise to operate. One
surprise that wasn’t a problem, but might
be for some, is that the separate receive an-
tenna can be used only while transmitting
on ANTENNA 1. This might be a matter of
just arranging your antennas accordingly,
but it could be an issue for some who need
more flexibility. In a similar fashion, 6 me-
ters is permanently routed toward the VHF
antenna port, along with the signals for
operation on the 2 and 4 meter bands. For
many, this will be the perfect arrangement,
but this is not the case at W 1ZR where the
HF tribander also serves as home to the
6 meter coupled resonator Yagi, sharing
the same coax run. There are a number of
commercial HF antennas that also include
coverage of 6 meters and they will run into
this issue, as will those using one of the
many available linear amplifiers that cover
HF through 6 meters. This is not the end of
the world, but it either means a couple of
extra coax switches, or perhaps an antenna
patch panel, for those with a similar antenna
configuration.

SSB Operation

As with many current transceivers, the
PT-8000 is built around SSB operation. It
includes speech processing and a smooth
and easy to adjust ALC function. I received
excellent signal reports, especially after |
adjusted the internal three-band equalizer
to maximum (9 dB) high end boost and
low end cut. I thought it might be the mi-
crophone, but another mic I tried wanted
the same settings. Perhaps my voice is
not the one they were expecting — still,
once adjusted, [ had fine reports. VOX is
initiated by a push to the MIC GAIN control
knob. VOX has its own mini-cluster of VOX
GAIN, DELAY, and ANTI VOX knobs located
just above and to the right of the MIC con-
nector, a sensible place. Although the knobs
were small, it was easy to set them up so
it worked smoothly with all but very loud
speaker audio.

Available receive selectivity in SSB mode
includes bandwidths of 1.8, 2.0, 2.4, 2.7,
3.1, and 6 kHz using the excellent 16-
pole crystal analog filters only and 1.0 to
1.8 kHz in 200 Hz steps, 1.9 to 3.5 kHz in
100 Hz steps, as well as 4.6 and 6 kHz, with
DSP following the next higher bandwidth
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analog filters. They all provided extremely
good sounding receive response and each
filter could be easily moved up and down
+600 Hz across the passband to minimize
adjacent channel spillover. Both the DSP
and analog notch filters could be used inde-
pendently to eliminate any pesky carriers or
heterodynes. This is a very nice receiver —
and you get two of them!

CW Operation

The PT-8000A puts out a fine CW signal.
In fact my regular (since 1974) 80 meter
CW schedule partner, W1WO, thought it
sounded better than most radios he’s heard.
This is likely due to the nicely shaped wave-
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Flgure 3 — CW keying waveform for the PT-
B000A showing the first two dits in full-break-in
(QSK) mode using external keying. Equivalent
keying speed is 60 WPM. The upper trace is the
actual key closure; the lower trace is the RF en-
velope. (Note that the first key closure starts at
the left edge of the figure.) Horizontal divisions
are 10 ms. The transceiver was being operated
at 180 W output on the 14 MHz band.
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Filgure 4 — Spectral display of the PT-8000A
transmitter during keying sideband testing.
Equivalent keying speed is 60 WPM using
external keying. Spectrum analyzer resolution
bandwidth is 10 Hz, and the sweep time is 30
seconds. The transmitter was being operated
at 180 W PEP output on the 14 MHz band, and
this plot shows the transmitter output +5 kHz
from the carrier. The reference level is 0 dBcg,
and the vertical scale is in dB.
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form (Figure 3) and narrow CW transmit
sidebands (Figure 4), one of the cleanest
we've seen.

The internal keyer works well, in NORMAL
or IAMBIC modes A or B through the push of
the appropriate soft-key buttons. The keyer
can also be disabled by poking the EXT

KEYER button to use either a straight key
or external keyer connected via the front
panel KEY jack. There do not seem to be
any other key ports, nor any provision for
keying memories, so that will need to be
handled from outside the transceiver.

The monitor function is also crisp, but

Phase Noise Testing in the ARRL Lab

Bob Allison, WB1GCM
ARRL Senior Test Engineer

Most radio amateurs today will agree
that receiver performance has improved
dramatically over the past generation or
two of transceivers. With the widespread
use of better filtering and improvements
in digital signal processing, the effect
of intermodulation distortion (IMD) at
close signal spacing has been reduced
greatly. Many software defined receiv-
ers (SDRs) now experience little to no
reciprocal mixing or reduction of audio
level on the received frequency from
strong adjacent signals. Signals gener-
ated within the receiver during reception
of one or more strong nearby signals
are not the problem they once were,
and it's possible to operate effectively in
a crowded band.

While the ARRL Laboratory staff is im-
pressed by the new receiver technology
at our fingertips, we believe transmitter
performance has not kept pace. Al-
though today's receivers can hear weak
signals very close to adjacent strong
signals, even the best receivers cannot
eliminate the effects of a wide signal
from an adjacent transmitter. Transmit-
ted signal issues include excessive
keying bandwidth on CW, poor suppres-
sion of transmitted IMD products (which
causes splatter on SSB), or transmitted
phase noise (which raises a receiver's
noise floor) in the speaker. ARRL Lab
Product Review test reports include

UP - SOMAL SOURCE ARALYZER | 700 - 285 Ok

transmitter IMD products (both typical
and worst case), a plot showing keying
sidebands, and a plot showing transmit-
ted phase noise.

Phase Noise

Phase noise is essentially the noise
generated above and below an oscil-
lator's frequency, also called sideband
noise. All oscillators generate some
level of phase noise. This is most
evident while receiving when a close
adjacent signal is very strong and the
receiver's background noise increases.
This is due to the mixing of the first
local oscillator's phase noise with the
incoming signal at the first IF (reciprocal
mixing). The Lab reports the effects
of reciprocal mixing in the receiver as
“Reciprocal mixing dynamic range™ or
RMDR. In most receivers we've tested,
RMDR is the limiting dynamic range. In
other words, third order IMD dynamic
range and blocking dynamic range are
better than RMDR.

A transmit oscillator, the heart of
the transmitter, has phase noise too.
A transmitter’s phase noise is a fixed
characteristic and, at times, canbe a
nuisance to other operators. A good
example of observed phase noise can
happen at Field Day or other environ-
ment where several transmitters are
operating in close proximity. When two
stations are operating on one band, the
CW station blasts the phone operator’s

Flgure A — The ARRL Lab’s new Rohde & Schwartz FSUP 26 Signal Analyzer, used

for transmitter phase noise testing.



you have to remember to turn it back up few transceivers that actually allows you to it a problem while using headphones, but
if you’ve been using voice modes with the =~ monitor your own signal while you transmit I found the TR relays noisy enough to be
speaker, since the MONITOR knob controls — never a bad idea. distracting if using QSK with the speaker.
both voilce .alnd CW lfnonito-r levels. ".["he The PT-8000A supports full break-in For my usual casu::t] Dperation.‘l b‘aclked
sub receiver is not normally muted during (QSK) with a TR delay of typically 15 ms off on the delay so it went from transmit to
transmit, so it is also possible to use the sub : receive between characters instead of code

. : . fast enough for all but the highest speed .
receiver as a CW monitor. This is one of the S elements and was much happier.
operators to hear between dots. [ didn’t find

FELIP + SIGMAL SOURGE ANALVZER » SH 1= 265 Gite Flgure B —The The HP-3048A eliminated the amplitude

= Jle

FSUP 26 screen
shows quite a bit of
detail during testing
of the Hilberling
PT-8000A on the 14
MHz band.
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ears with bursts of noise, and vice
versa. Using a transmitter exhibiting
high phase noise with an RF amplifier
magnifies the problem.

Another example is two radio ama-
teurs living in the same neighborhood.
The noise floor increases every time the
neighbor is on the air. The effect is more
noticeable on VVHF, where the noise
floor is considerably lower.

The solution for the reduction of both
transmitted phase noise and receiver
reciprocal mixing is the employment of
high quality oscillators by the manufac-
turer. Generally, the better the oscillator
(the lower the phase noise), the better

Figure C — Spectral display of the
PT-8000A transmitter output during phase
noise testing with the FSUP 26 and plotted
on the grid used in previous Product
Reviews. Power output is 180 W on the

14 MHz band (red trace), and 100 W on the
50 MHz band (green trace) and

144 MHz band (blue trace). The carrier, off
the left edge of the plot, is not shown, This
plot shows composite transmitied noise
100 Hz to 1 MHz from the carrier. The
reference level is 0 dBc, and the vertical
scale is in dB.

the BMDR and the lower the transmit-
ted phase noise.

ARRL Lab Testing

At the ARBL Laboratory, we have
been measuring transmitted phase
noise for several years with a Hewlett-
Packard HP-3048A Phase Noise
Test Systemn. Product Reviews of HF
transceivers include a chart showing
the transmitted noise from 100 Hz to
1 MHz away from the carrier. Because
our original test setup measured both
phase and amplitude components, we
used the term “composite noise” rather
than “phase noise” in the test results.

components but we continued to refer to
the results as Composite Noise testing.

Starting with this review, we will use the
term Phase Noise in the test results.

While the HP-3048A is older, it is
accurate. However, we could only
measure phase noise on one frequency
in the 20 meter amateur band. This was
adequate for HF transmitters but the
VHF and UHF side of multiband trans-
ceivers had to be overlooked.

The Lab is pleased to announce it
has acquired a new Rohde & Schwarz
FSUP 26 Signal Source Analyzer
(Figures A and B), which will allow us to
measure phase noise on any frequency
up to 26.5 GHz. Dr Ulrich Rohde, N1UL,
an ARRL technical advisor, helped us to
acquire this instrument, which is one of
the best of its kind. First unveiled at the
ARRLs open house during the Centen-
nial Convention this past July, the FSUP
26 was pressed into service to measure
the phase noise of the Hilberling
PT-8000A. In addition to the usual mea-
surement at 14 MHz, we now happily
include phase noise test results for 50
and 144 MHz, as shown in Figure C.

The goal is to have each line on this
chart as low as possible. | consider
—100 dBc/Hz within 1 kHz, with the plot
receding away from the carrier down
to —130 dBc/Hz, as good performance.
The effect of one transmitter is not that
significant (unless you're in proximity to
it!), but the effect of every transmitter on
an amateur band at once is cumulative.
I'm sure many radio amateurs with high
gain antenna arrays have experienced
an increased noise floor from multiple
strong signals within 1 MHz or less.

Manufacturers of Amateur Radio
equipment are aware of phase noise,
and some transceivers we have
reviewed exhibit fairly low transmitted
phase noise while others do not. The
use of better oscillators will allow better
weak signal work and more effective
operation during crowded band condi-
tions. We hope that manufacturers will
pay close attention to phase noise in
the design of new transceivers in all
price ranges.
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On receive in CW mode, you have selec-
tivity choices of 250 or 500 Hz using the
provided 16-pole analog crystal filters or, in
addition, 50, 100, 200, or 400 Hz using the
DSP. Even at 50 Hz bandwidth, I found the
reception quite pleasant without any notice-
able ringing or distortion.

Other Voice Modes

The PT-8000A provides for AM and FM
operation, Within AM, one can choose the
usual dual-sideband full-carrier operation,
or a carrier and just one sideband. Thisis the
kind of AM that the classic Collins KWS5-1
provided, and can be useful if the receiver at
the far end can just copy one sideband at a
time, thus reducing interference.

I tried the standard double-sideband AM
and initially had a problem. I believe it was
largely because our test sample had a car-
rier output of 30 W, rather than the specified
50 W, While 30 W by itselfis not a problem
— similar to the output level of the popular
1950s Johnson Ranger transmitter — it
meant that with the audio gain set for proper
operation on SSB, the transmitter was sig-
nificantly overmodulated on AM. The PEP
output should be no more than four times
the output carrier level (in this case, 120 W
rather than the expected 200 W). There is
no instrumentation provided, nor any clip-
ping or limiting, as with the ALC on SSB,
so one must watch the PEP output meter.
After my first unhappy experience on the
AWA AM net, I thought to use the sub re-
ceiver to provide real-time monitoring (be
sure to turn the sub receiver speaker off to
avoid feedback) while I watched the meter
and was able to get myself calibrated. Of
course any of the standard AM modula-
tion monitoring techniques, such as using a
*scope, could also be used — but not many
stations are set up that way these days. My
next AWA net appearance received very
good reviews. [ have a feeling thatif the car-
rier output were at the 50 W design point,
the SSB mic gain level would likely have
been just about right.

VHF FM shared the same lack of built-in
instrumentation, but seemed to have the
appropriate level of deviation with the gain
set for SSB. While the radio has provision
for repeater offsets, and can memorize
channels for repeater use, unfortunately
it does not currently support CTCSS tone
access. | couldn’t use any of my local re-
peaters, which all require CTCSS, but did
have some successful simplex contacts.
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With 100 W output, I was also able to
simulate being a repeater and check in with
some folk who were looking for repeater
contacts. CTCSS is not used in Europe, ex-
plaining this deficiency for the US market.
Hilberling indicated that a future firmware
release will include CTCSS tones, making
FM operation much more useful to North
American operators.

Digital Modes

Digital mode operation with the "8000A
can be supported using SSB transmission
in concert with a PC sound card. Both rear
and front-panel (MIC) connectors can be
used to support PC-driven digital modes. In
addition, direct FSK is supported for those
who prefer it for RTTY. with all required
connections available at the rear panel. The
only feature that I might have expected to
find in a top-drawer transceiver was the
availability of dual filtering centered around
the mark and space frequencies. This can
improve both S/N and interference rejec-
tion on receive, Perhaps this will be on their
upgrade list.

Specirum Scope

The PT-8000A offers a 60 kHz carrier out-
put with I and Q channels for both the main
and sub receivers. The supplied disk pro-
vides spectrum scope software, but it is of
somewhat limited utility compared to many
other similar offerings. Hopefully it is a
work in progress, but it does work within its
limitations i f you have a sound system with
sufficient resolution (192 kHz sample rate)
— mine was not up to the task. The limita-
tion that I found most troubling was that it
required the full PC screen and could not
even be minimized to allow access to other
programs. Even though the PC had access
to serial data to provide frequency informa-
tion for other programs, the spectrum scope
software just provided relative frequency
information — 0 Hz in the center and +

offset frequency indication. There was also
no provision to allow the scope display to
control the radio. My guess is that this will
improve over time, or perhaps others will
adapt their spectrum display programs to
the Hilberling signal format.

Documentation

The PT-8000A comes with a professional
quality 104-page, loose-leaf-bound, full
color instruction manual and a packet
containing CD-ROMs for the firmware
upgrade and spectrum scope software. The
manual includes appendices describing the
firmware upgrade process and the use of the
spectrum scope software, with illustrated
step-by-step instructions for each.

While I believe everything is covered
within the manual, I think it would be
helpful to add a page that summarized the
soft-key menus and indicated how to get to
each. While the trial-and-error process does
work, and the menus do become second
nature after a while, 1 think it would make
it much easier for new users to get started.

Final Thoughts

Hilberling’s PT-8000A is certainly an im-
pressive new take on the Amateur Radio
transceiver. It brings together many desir-
able features — excellent transmit and
receive performance, a 200 W transmitter,
operation on all bands through 2 meters,
two equally capable receivers, ease of use
— in one attractive, well made package.
With a price tag around $17,500, it’s not for
everyone, but it shows what is possible with
great engineering and attention to detail.
Think of it as a Porsche 918 Spyder for the
ham shack.

Manufacturer: Hilberling, Kieler Strass
53, D-24768 Rendsburg, Germany; http://
hilberling.de. US distributor; www,
hilberling-usa.com.

Click here
for a video
overview of
the Hilberling
PT-B000A MF,
HF, and VHF
transceiver.



OM Power OM2500A HF Power Amplifier

Reviewed by Norm Fusaro,
W3IZ, Assistant Manager,
Membership and
Volunteer Programs
Department
wliz@arrlorg

[ have a friend who is
an avid collector of vin-
tage radio gear. During
one visit to his home, he
demonstrated a Collins
ART-13 transmitter that
was considered cutting edge technology
for its time. The transmitter had five dials
across its lower front section. When he put
it into the TUNE mode, all the dials would
spin, whirring around back and forth until
each one arrived at the correct value to tune
the transmitter to the desired operating fre-
quency. He told me that this technology was
introduced during the latter part of World
War II and was used in the B-29 bombers
that flew over Europe and the Pacific, and
later during the Korean War.

The OM2500A from OM Power in Slova-
kia is a legal-limit RF power amplifier for
160 through 10 meters that offers manual or
automatic tuning. I mention the ART-13 be-
cause that is the first thing that came to mind
when [ fired up the OM2500A amplifier and
heard the whizzing and whirring of electric
motors and witnessed the rotating control
knobs on the front of the amplifier. It's an
interesting blend of vintage technology and
microprocessor control. (A similar model,
the OM2500HEF, is manual tune only.)

The OM2500A uses a GU84b (4CX2500A)
tetrode tube that requires 60 W or less to
drive this rock crusher to 1500 W output.
The pi-L output circuit will tune into an
SWR of 2:1 and the amplifier incorporates
a number of protection features. Automatic
operation is compatible with many popular
transceivers.

Initial Impressions
The OM2500A is a heavy amplifier — just

Bottom Line

The OM2500A from OM Power is a
rugged, legal-limit, automatic amplifier
for 160 through 10 meters that will
integrate seamlessly into most stations.

over 90 pounds — as expected for any
legal limit device using ceramic tubes and
requiring a high voltage power supply. The
amplifier is fitted with side handles to make
lifting and positioning a bit easier than other
amps in this category. [ was able to lift it out
of the shipping carton and onto the table
without assistance, but help was required
with the hand truck getting the unit down
the stairs to my station,

The front panel is neatly laid out and has a
clean, modern look. Two bar graph indica-
tors display RF output power and reflected
power. Another bar graph displays screen
current. A multifunction bar graph handles
display of anode voltage, anode current, and

atuning aid. A bright and easy
to read LCD screen displays
mode (auto or manual), type
of transceiver in use, and
frequency of operation
as well as all menu items
when selected. Rounding
out the visual display is a
variety of colored LEDs to
indicate status such as fault,
standby or operate.

The amplifier has protection cir-
cuits for excessive anode, screen or grid
current, excessive reflected power, low
anode voltage, excessive output power
and incorrect tuning settings. Faults can
be diagnosed from flashing LEDs or from
a combination of flashing LEDs. When
a fault is detected, the amplifier goes into
standby for two seconds and then automati-
cally returns to operation. If the fault repeats
three times, the control circuitry places the
amplifier in standby. The operator must use
the OPR/STBY switch to return to operation
after correcting whatever condition caused
the fault.

Figure 5 shows the amplifier interior. On
the left are the power supply components,

Flgure 5 —
Interior of the
OM2500A.
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Table 2
OM Power, OM2500A, serial number U2 12001

Manufacturer’'s Specifications

Freguency range; All amateur frequencies in
the range of 1.8 to 28.7 MHz.

Power output: 1500 W, continuous, no time limit.

Driving power reguired; 40 to 60 W.

Spurious and harmonic suppression: >52 dB
(2nd harmenic), =65 dB (3rd harmonic).

Third-order intermodulation distortion (IMD):
36 dB below full power output.

TR switching time: Not specified.

Primary power requirements: 240V ac, 60 Hz.

Measured in ARRL Lab

Tested on 160, 80, 40, 30, 20, 17,
15, 12, and 10 meters. (US power
limit is 200 W on 30 meters.)

Tested at 1500 W continuous output
for 5 minutes.

48 to 60 W (typical) for 1500 W output.

2nd harmonic: 43 dB worst case
(18 MHz)", typically 57 to 63 dB;
3rd harmonic, 49 dB worst case
{21 MHz band), typically =70 dB.
Meets FCC requirements.

14 MHz, 3rd/5th/7th/Sth:
43/44/>60/56 dB below PEP.

Amplifier key to RF output: 10 ms;
amplifier un-key to RF power off;
10 ms.

Size (HWD): 8.0 x 22.1 x 22 inches (including protrusions); weight, 92 Ibs.

Price: $7995; remote conirol console, $395.

*Second harmonic suppression was at the FCC limit (43 dB) at 18.070 MHz.
The suppression improved to 45 dB at the top end of the band.

Flgure 6 — The OM2500A rear panel. X h

including two massive toroidal power trans-
formers underneath PC boards with some
of the control and power supply circuitry.
On the right you can see the GUB4b with its
large blower, and the pi-L tank circuit com-
ponents. An auxiliary fan on the rear panel
supplies additional cooling if the air exiting
the amplifier reaches 70 °C.

Station Integration

Generally speaking, connecting an ampli-
fier is a simple procedure: connect a cable
from your transceiver’s RF output to the
RF input of the amp, connect an antenna
to the output of the amplifier, add a keying
line to switch the amplifier from standby to
operate when the transceiver is keyed, and
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plug the amplifier into a properly rated ac
power source (240 V ac in this case). This
is pretty much all that is needed to use the
OM2500A in its manual mode — perhaps
better described as semi-automatic op-
eration because the user is not required to
make any tuning adjustments after chang-
ing bands manually.

To take full advantage of the automatic
tuning and band switching features of this
amplifier, you must make a few more con-
nections and configure the amp for use
with your radio. In addition to standard rear
panel connections, the OM2500A has a
nine-pin D-SUB male TCVR jack, which is
an RS-232 interface to connect to supported

Yaesu, Kenwood, TEN-TEC, or Elecraft
transceivers to receive band data and make
changes to the amplifier as the operating
frequency changes on the radio. Icom trans-
ceivers are supported with the CI-V interface
jack. Another serial interface, a nine-pin
D-SUB female jack labeled PC, connects to
your station computer’s serial port, allow-
ing communication between the radio and
software such as a logging program running
on the PC. See Figure 6.

To complete setup of the transceiver-to-
amplifier communications, the user enters a
menu via the front panel of the OM2500A
and selects from a list of supported radios.
In addition to instructions and diagrams for
connecting the OM2 500A to several popular
brands of transceivers, the manual includes
information that may be helptul for connect-
ing the amplifier to unsupported radios.

I didn’t find my transceiver in the menu,
but selecting another model from the same
manufacturer allowed communication from
radio to amplifier. At the time, I checked
the OM Power website but did not find
any downloads for updating the amplifier’s
firmware or list of supported transceivers.
After selecting a compatible transceiver
from the menu, 1 had to set the serial port
speed. The RS-232 configuration worked
well with a USB -to-serial converter as I set
itup in my station on both a desktop PC and
a laptop running Windows 7. I found the use
of R§-232 a bit curious as these connections
are rare on newer computers and laptops.

I soon discovered that unless the ampli-
fier is powered on, the computer control to
the radio was disabled. Rechecking the
user manual showed that I needed to apply
12 V dc to the BYPASS COM jack on the
rear of the amplifier to allow independent
communication between PC and trans-
ceiver without having to power on the
OM2500A. I thought that this is an impor-
tant connection that should be included in
the connection schematics. Nonetheless,
what I first considered to be a deal breaker
was resolved with a connection to an exter-
nal 12 'V dc supply.

I should note that the instruction manual
shipped with our review amplifier did not
show the BYPASS COM jack and seemed to
be missing other information. Array Solu-
tions quickly sent an updated copy of the
manual, and this version contained pictures
and descriptions matching the unit under
review. Overall, the user manual is well laid



out with diagrams, close-up photos, and
simple descriptions making it very easy
to use.

Other Connections

The OM2500A has two other interface
jacks. The ANT & BPF SW jack permits
automatic selection of antennas and band
pass filters via external third party switches.
Antenna ports are configured via a menu
accessible on the front of the amplifier. This
feature greatly reduces the chance of being
on the wrong antenna when transmitting
and sending the amplifier into fault.

My station is outfitted with a Top Ten De-
vices band decoder and antenna switches
providing automatic antenna switching via
the transceiver. I didn’t sample this feature
of the amplifier because it involves fabricat-
ing a cable from the amplifier to the antenna
switches and disconnecting the existing
configuration. If the OM2500A were to be
a permanent fixture in any station, making
the cable would not a big project and could
be simplified by using a store-bought cable
with a DB-25 male connector on one end.
Based on the performance of everything
else on the OM2500A, I doubt there would
be any problem switching antennas or fil-
ters via the ANT & BPF SW connection.

The second interface provides a number of
signals, including ALC output, TX inhibit
(prevents the transceiver from transmitting
while the amplifier is tuning), key out and
key in. If your transceiver doesn’t have pro-
visions for TX inhibit, the manual recom-
mends connecting the OM2500A’s ALC
output to your transceiver’'s ALC input and
using the SET MUTE menu to ensure that
there is no RF output from the transceiver
while the amplifier is tuning.

As with any power amplifier, the TR
switching relays must close before RFis ap-
plied, and must open after the transceiver is
finished transmitting (ie, avoid “hot switch-
ing” the relays). Most modern transceivers
have adjustable PTT-switching-to-RF-out-
put times, and the amplifier’s switching
times as measured in the ARRL Lab are
shown in the data table, If your transceiver’s
switching times can’t be adjusted to avoid
hot switching the OM2500A, you can con-
nect a foot switch or other PTT device to
the amplifier’s KEY IN jack and use the KEY
OUT jack to key the transceiver PTT.

On the Air
Before using the OM2500A on the air, it's
a good idea to check the default automatic

tune settings and, if needed, touch up the
TUNE and LOAD controls for your antenna
system. The amplifier memorizes tuning
settings for band segments ranging from 15
kHz wide on 160 meters to 70 kHz wide
on 10 meters. Following the procedure in
the manual, start with the first segment on a
band, make any needed adjustments, store
the new settings and the amplifier steps to
the next segment. Next time you return (o a
band segment, the amplifier will recall the
TUNE and LOAD settings and adjust itself
automatically.

Once this brute is configured to your sta-
tion, operation is basically hands off. In
the automatic mode, the amplifier quickly
follows the band changes made at the
transceiver. The OM2500A did a fantastic
job of amplifying signals. As shown in the
ARRL Lab tests, it provides full legal limit
on all bands, with low IMD products. The
OM2500A has plenty of headroom, loafing
along at 1500 W output all day long (or all
weekend long in the case of serious contest
operators), even when using full duty cycle
modes. I had no issues on any band using
CW, SSB, or RTTY. The amplifier per-
formed flawlessly and followed the trans-
ceiver everywhere using the CAT interface.

Each band change, whether in manual or
automatic mode, requires the amplifier to
perform a retuning of the TUNE and LOAD
controls as described in the opening para-
graphs of this review. To change bands
manually, you press the UP/DWN to move
up or down one frequency band and then
select the desired segment within the band.
The amp stops at each band as you step up
or down through the spectrum. For exam-
ple, to go from 40 meters to 12 meters you
must tab through each band along the way
(40, 30, 20, 17, 15, 12 meters) and wait as
the amp stops and tunes itself at each band.
I found this to be tiresome — consider the
manually tuned version if you don’t plan to

make full use of the transceiver interface for
fully automatic operation.

The OM2500A is not a silent amplifier.
The first time | powered it on, I thought
that the blower seemed excessively loud
— loud enough to be heard when wearing
high-quality headphones. After a few ses-
sions with the amplifier, I decided to try to
quantify what I was hearing. Using a sound
level meter, I took measurements from my
operating position of the noise level with
the amplifier turned off. Then 1 turned on
the OM2500A while leaving everything
else the same, and took a reading from the
same position. The OM2500A blower mea-
sured 19.4 dB above the ambient noise in
the room. I then took measurements of my
normal legal limit amplifier under the same
conditions, and it measured 7.2 dB quieter
than the OM2500A. Measurements of three
other legal limit automatic amplifiers in use
at ARRL indicated blower noise about 5
dB above the ambient noise in the room.
Of course this is not a scientific sampling
in an anechoic chamber, but these simple
measurements validated my subjective ob-
servations. The OM2500A surely makes its
presence known.

Remote Control

One way 1 could alleviate the blower noise
is by placing the amp further away from the
operating positing and using the optional
OM2500A remote control. The remote
control is a nice compact box that sits at
the operating position and controls the
amplifier through approximately 30 feet of
supplied control cable. It permits the user
to power the amp on or off and put it in op-
erate or standby modes. An LED bar graph
displays output power, and LEDs indicate a
fault or an SWR issue. The remote control
box requires a 12 V dc power supply.

Final Thoughts
Most operators consider an amplifier

Click here for a
video overview
of the OM Power
OM2500A HF
power amplifier.
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a station accessory and something that
should not take center stage in any sta-
tion configuration. The designers of the
OM2500A seem to have a different view,
and they have designed this product to
be an integral component of the modern
ham shack, ready to be included in the
station automation system. Today’s radio

amateur must be a systems integrator,
configuring transceivers, switches, acces-
sories, specialized computer software, and
other components into a fully functioning
station. Integrating the OM2500A into
the modern ham shack is relatively easy,
and the reward of a big clean signal from
an amplifier that automatically follows

the transceiver is worth the time and effort.

Manufacturer: OM Power, s.r.o. 930 30
BAC 126, Slovakia; www.om-power.com.
Distributed in North America by Array
Solutions, 2611 North Belt Line Rd, Suite
109, Sunnyvale, TX 75182, www.array
solutions.com.

ERC-M Rotator Controller and
PSTRoratorAZ Rotator Control Software

Reviewed by Pete Smith, N4ZR
NCIJ Contributing Editor
rdzr@ contesting.com

In this era of software defined
radios and surface mount com-
ponents, one of the remaining
pleasures for those of us with an
urge to build things is in the area
of station control. I've done quite
a bit of station automation, but
sometimes, with two rotators, I
still feel a little like a one-armed
paper hanger. I went looking for a
relatively simple, low cost way to
automate control of my rotators,
while not adding anything to my
operating desk if I could help it.

A Solution from Germany

Casting around through all the
usual sources, one of the first Google hits
was the Easy Rotor Controller (ERC)
from the German firm Schmidt-Alba.
Schmidt-Alba’s proprietor, Rene Schmidt,
DFO9GR, is a well-known member of the
Bavarian Contest Club. His ERC control-
ler line includes one- and two-axis rotator
controllers, assembled or in kit form, that
can connect to virtually every rotator ever
made. The controller does the heavy lifting
in firmware, translating commands from
your logging or station control software, as
well as storing calibration, rotation stops,
and so on. It connects to control-ready rota-
tors through a six-pin mini-DIN connector.

For those rotators that aren’t control-ready,
Rene offers a couple of solutions. One
is a “Rotorcard” that mounts inside the
existing controller, providing relays that
emulate pressing the left or right rotator
controls. Another is the ERC Version 4 kit,
just announced. It has the necessary relays
included and is designed to mount inside
most rotator control boxes. For one rotator,
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Flgure 7 — The completed Rotorcard installed in a Yaesu G-800SA
rotator control box.

Version 4 would be the easiest, cheapest
solution by far.

ERC-M is the two-axis model, which can
be used either for azimuth-elevation (az-el)
control in a satellite or EME system, for
example, or to control either one or two az-
imuth-only rotators. All of Rene’s control-
lers connect to the station computer through
USB or RS-232 serial ports (choose the
version you need when you order), while
the ERC-M has a LAN option suitable
for remote control applications. Finishing
touches include either a desktop controller

Bottom Line

The ERC-M rotator controller,
Rotorcard interface, and PSTRotatorAZ
software provide tools to include control
of one or more antenna rotators in a
station automation system. Excellent
vendor support is available to help with
complicated requirements.

box with front panel displays and
pushbuttons, or a minimal enclo-
sure for behind-the-scenes control.

In my station, I needed control
for two Yaesu rotators — one
ready for computer control (a
G-1000DXA ) and the other in
need of a Rotorcard (G-800SA).
I wanted to rotate my tribander
stack and a 40 meter short Yagi
above the top tribander. The lower
Yagi in the stack is on a side mount
with less than 360 degree rotation,
and the 40 meter Yagi is offset 90
degrees from the tribander below
it, so [ knew my requirements
might be difficult.

A quick exchange of e-mails with
Rene persuaded me both that his hardware
would work for me and that tech support
would not be a problem. So, off went my
order and PayPal payment, about $175 in-
cluding shipping. I consider this quite com-
petitive with other solutions available on the
US market, particularly for two rotators. 1
could have added a desktop controller case,
but 1 chose not to.

Gefting the Hardware Ready

Only six days later, the package arrived.
Inside were a ready-to-go ERC-M USB
controller, a very small “slimline™ enclo-
sure, a Rotorcard in kit form, a couple of
mini-DIN cables, and a CD with software
and extensive, systematic documentation.
The Rotorcard kit took me about an hour to
build, soldering relays and a half-dozen
through-hole components on a nice-quality
glass-epoxy PC board. At first, [ anticipated
the hardest part might be installing the
Rotorcard inside my G-800SA, but after a
little thought and study of the instructions 1
felt confident to proceed. Six wires soldered



Flgure 8 — The ERC-M rotator
controller in its slimline case. A

USB cable connects to the station
computer, and both rotators are con-
nected to a single 15-pin connector.

to readily accessible connections, guided
by a schematic drawn from the original ro-
tator manual, gave me all [ needed, and the
Rotorcard fit neatly into the controller cabi-
net (Figure 7).

For the other rotator, all that was required
was to cable it to the ERC-M, with both
cables passing through a single 15-pin
D-SUB connector (Figure 8). Again, with
care and a little thought, I had no trouble
wiring the connector specifically to match
the two rotators. You do need to be care-
ful to label the cables, though, because the
hookup is different for a Rotorcard than for
the Yaesu rotator that is controller-ready,
but both use a six-pin mini-DIN connector.

With this complete, | connected a USB
cable to the ERC-M, and its driver self-
installed on my Windows 7 PC; the CD
also included a driver for Windows XF, had
[ needed it. If you use a Rotorcard or have
the RS-232 version, the ERC-M requires
a 12 V dc supply (10 mA for the ERC-M,
300 mA for the Rotorcard). A wall cube
power supply works fine, The USB version
of the ERC-M without a Rotorcard can be
USB-powered.

I then installed two pieces of software: a
Service Tool that is used to test and calibrate
the ERC-M, and a Rotor-Control, with two
compass rose indicators, one for each axis.
I should note that calibration was particu-

larly quick and easy, which I understand is
exceptional in the rotator control field.

[ tried the controller, and of course it didn’t
work. A couple of quick e-mail exchanges
with Rene corrected my mistakes, and he
also provided an update of the Service Tool
to better manage the less-than-360-degree
rotation of one tribander. Turnaround time
was less than a day, due in part to a 6 hour
time difference. As Rene observed wryly,
“this rotator business can’t be my only job,”
but in any case, both rotators were quickly
dancing to my tune.

Integration with LogZging Software

[ then turned to the problem of interfacing
the ERC-M to NIMM Logger, the logging
and station control software I use during
contests. This revealed an unexpected prob-
lem, because NIMM Logger requires one
serial port per rotator, while ERC-M looks
to handle all communications for both ro-
tators through a single port. Rene had the
answer, which brings me to the second part
of the story. It would be necessary, he said,
to use PSTRotatorAZ (PSTRA) by Codrut
Buda, YO3DMU, between NIMM Logger
and the ERC-M controller.

PSTRA costs 15 Euros by download, and 1
very quickly had a licensed copy of the soft-
ware. There is a lot to PSTRA — one friend
called it the “Swiss Army Knife” of rotator
control software. It can act as a smart con-
troller for virtually any rotator ever built,
with lots of ways to tell the rotator(s) where
to turn. It also functions as an intermediary
between any of those rotators and a large
number of logging programs. For my pur-
poses, the essential thing it does is to read
the UDP (User Datagram Protocol) mes-
sages that N/MM Logger sends to its own
NiMMrotor program, which is not used in
this case, and translate them into messages
on a single COM port in the appropriate
format to control two rotators through the
ERC-M (Figure 9).

With some more long-distance help from
Rene and Codrut, I soon had PSTRA con-
trolling my rotators, and NIMM Logger
talking to PSTRA. The one thing that was
still lacking was proper handling of NIMM
Logger's way of indicating the offset of my
40 meter Yagi. Until that was resolved, |
could point my upper rotator to a station
using the built-in NIMM command key-
strokes, but on 40 meters it was not taking
the offset into account. I mentioned this
in passing in an e-mail to Codrut, saying
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Flgure 9 — The PSTRotatorAZ display showing
the direction of both of the author's rotators.

[ thought it was probably a matter for the
NIMM team. The very next day, Codrut
released an update of PSTRA that delivered
a perfect solution.

A Happy Ending

‘Where do things stand now? With a stream
of DX Cluster or Reverse Beacon Network
spots displayed in NIMM Logger, 1 can
click on a needed station and depending on
the band, either the whole stack turns (for
20 — 10 meters), or the top rotator turns and
points the offset 40 meter Yagi in the correct
direction. It’s all automatic. The ERC-M
protects the lower tribander against over-
rotation, and the calibration of both rotators
is as good as I can resolve by eye.

Even more to the point, these two vendors
have demonstrated that in the Internet era,
distance is no longer a significant barrier to
superb service and support. (I should add
that neither Rene or Codrut knew that I was
thinking of doing this review, so I believe
the level of supportis indicative of what any
customer can expect.)

Manufactirer: ERC-M controller — Eida
Alba de Schmidt, Kreuzangerstr. 58, 86399
Bobingen, Germany; http://easy-rotor-
control.com. Price: ERC-M (USB version,
assembled and tested), $120. Rotorcard
kit, $23. Slimline case, $22. (Prices are ap-
proximate, not including VAT or shipping.
Pricing is in Euros, exchange rate will vary.)
PSTRotatorAZ software — PstRotator.
www.qsl.net/yo3dmu/index_Page346.
htm. Price: about $20 (pricing is in Euros,
exchange rate will vary).
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Smart Tweezers STS5 LCR Meter

Reviewed by Phil Salas, ADSX
QST Contributing Editor
ad5Sx@arrl.net

Surface mount device (SMD) components
are inexpensive and small, and they lend
themselves well to modern automatic
manufacturing processes. As SMD compo-
nents grow in popularity, leaded (through-
hole) components are becoming more
expensive and even obsolete. As much as
I dislike working with SMD components
because of their small size, more and more
projects seem to require them — even
some kits that are currently available.

When I work with SMD components, [
have to be extremely careful to keep the
parts properly sorted. If 1 accidentally
mix the parts, I have to measure multiple
components in order to make sure [ don’t
install the wrong one. Unfortunately,
measuring these tiny parts is extremely
difficult with typical test equipment in
the ham workshop. Enter the Siborg Sys-
tems ST5 Smart Tweezers — a compact,
highly accurate LCR (inductance, capaci-
tance, resistance) meter that is especially
made for measuring SMD components.
(While | was preparing this review, Siborg
Systems introduced the ST5S, a newer
model that is smaller and lighter than the
STS5 but has the same specifications and
capabilities.)

The STS is a precision instrument with a
basic accuracy of +0.2% and supplied with
a NIST-traceable calibration certificate. Its
gold plated tweezers tips can easily hold
SMD components down to 0201-size. In
addition to measuring inductance, capaci-
tance and resistance, the ST5 also displays
Q. ESR, and impedance. It also performs
diode and continuity tests, and provides
a selectable component tolerance offset
test. The STS specifications are given in
Table 3.

Using the ST5

When you open the STS package, you
might think there is a computer interface
as you'll find a USB cable. However, this
cable is only used for charging the internal
Li-ion battery from your computer’s USB
port or with the supplied USB charger.
Charging time is approximately 2.5 hours
for a fully discharged battery.
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Table 3

Smart Tweezers ST5 Specifications

Measurement rate: 1 sample/second.

Tolerance offset: 1%, 5%, 10%, and 20%, selectable for automatic component sorting.
Measurement frequencies: 100 Hz, 120 Hz, 1 kHz, 10 kHz.

Test signal levels: 0.2, 0.5, and 1 V BMS sine wave.

Hesistance; 0.05 02— 9.9 M 0, +0.2% from 100 2 — 10k Q, £0.5% from1 Q—1 M Q.
Capacitance: 0.5 pF — 4999 pF, +0.2% from 10 nF — 10 pyF +0.5% from 100 pF — 1 mF.
Inductance: 0.5 pyH — 99% mH, £0.2% from 10 mH — 100 mH, £0.5% from 100 pH — 939 mH.
Dissipation factor: 0.001 — 1000 (Q = 1/D: 1000 — 0.001).

Component sorting: Settable to 1%, 5%, 10%, or 20% tolerance.

Weight: 52 grams (less than 2 oz).

Price: ST5 with carrying case and charger: $400. ST5S with carrying case and

charger; $400.

The ST5 is turned on by momentarily
pressing the navigation button, after which
the last selected measuring function is
displayed. The navigation button may
be rocked to select different measuring
parameters and test functions. Rock the
button up cycles through test signals levels
of 0.25, 0.5, or 1.0 V RMS (default). Rock
the button left to select the device type to
be measured: R, L, C, |Z] (absolute value

Bottom Line

If you have the need for a highly
accurate LCR surface-mounted com-
ponent measuring and evaluation
instrument, the Smart Tweezers ST5 is
worth considering.

of impedance), ESR, diode test, Rdc (dc
resistance), and AUTO. Rocking the but-
ton down selects one of three test ranges
or AUTO. Finally, rocking the button right
selects one of four test frequencies, or
AUTO. The STS5 automatically powers off
after 30 seconds (default) of inactivity. The
power-off time is settable from 10 to 200
seconds.

When in AUTO mode, AM shows in the
bottom left of the display. For most uses
the AUTO mode works well as the ST5
will determine the component type and
best measuring range and frequency at
the default signal level of 1 V RMS. The
1.0 V RMS signal level provides the best
accuracy for most resistors, capacitors,
and inductors. Lower signal levels may be
better for very low value, high-Q induc-



Figure 10 — The
ST5 measuring a
precision 0201

50 02 SMD resistor.

Component Marking  Measured Value

with Auto Mode & Freq

2 pF +5% 2.1 pFA0 kHz
1000 pF +20% 916 pF/100 Hz
1 uH +5% 675 m{/1 kHz

Auto vs Manual Frequency Measurement

Table 4

Measured Value
with Manual Entry

N/A
N/A
1.03 pH @ 10 kHz, Selected L

Flgure 11 — The author's leaded component adapter.

tors. Some ceramic capacitor data sheets
specify lower test voltages depending on
the capacitor voltage rating.

According to the manual, the AUTO mode
is accurate when measuring capacitance
from 3 pF to 199 uF and inductance from
5 uH to 500 mH. Outside of these ranges
the frequency can be changed manually for
better accuracy (lower frequency for higher
inductance and higher frequency for lower
capacitance). I checked a few parts out-
side of the AUTO range to see how the ST5
would do in the AUTO mode. The results
are shown in Table 4.

As you can see, the AUTO mode worked
well, even for capacitors out of the AUTO
range. The ST5 correctly selected the high-
est test frequency for the 2 pF capacitor,
and the lowest test frequency for the 1000
uf capacitor. However, the 1 pH inductor
measured as a low value resistor in the

AUTO mode. But when I manually selected
L as the component type, the STS automati-
cally selected a 10 kHz measuring frequen-
cy and displayed the inductance accurately.

The ST5 fit my hand well and is very
easy to use. In addition to easily pick-
ing up almost any size SMD component
for measuring (see Figure 10), the ST5
tweezers tips are perfect for measuring
an SMD component mounted on a PC
board, probing nearby pads on a PC board,
and even measuring leaded components
on a PC board. Once you touch the ST5
tweezers tips to a component’s leads, the
component type and value are determined
instantly, along with loss shown as a series
or shunt resistor on the display. For highest
accuracy, you can set the STS5 to automati-
cally subtract out the tweezers’ residual
resistance (typically 30 milliohms), stray
capacitance (typically 0.5 — 1.2 pF), or

stray inductance (typically 0.1 pH). And
incidentally, the ST5 “knows™ when a
component is being measured and will not
power off until after the component is no
longer being measured.

Finally, the tolerance sorting feature may
be of interest to hams designing active
filters. Often the actual component-to-
component variation is just as important as
the calculated component value, especially
in multisection filters. Or perhaps you need
to sort 5% or 10% resistors to find some
within 1% for a critical project. Using the
tolerance sorting capability, you can quick-
ly sort parts to be within the desired toler-
ance from a reference component. The ST5
beeps once when a component is within the
tolerance specified, and three times if it is
out of tolerance.

Most of my components still have leads,
and are through-hole components, and the
ST5 s a little clumsy to use when measur-
ing these components. Therefore, [ sol-
dered two pairs of alligator clips (Mouser
534-5033) together so as to make a leaded-
component adapter as shown in Figure 11.

As you can see in Figure 11, a 20 pF silver-
mica capacitor is being measured in the
AUTO mode. The capacitor value and par-
allel shunt resistance are displayed along
with the measuring frequency and signal
level.

Conclusion

The ST5 is a very nice multifunction
handheld device that is perfect for surface
mount compenent measurement and evalu-
ation. While pricey, you do get a precision
instrument that is applicable for both tight
manufacturing process control and home
lab measurements. The new ST5S model
is the same price as the one [ reviewed.
Another new model, the LCR-Reader, is
a lower cost (about $200) instrument for
those who can tolerate a bit less accuracy.
The LCR-Reader has a basic accuracy of
1%, a fixed 0.5 V RMS test signal, and
does not come with a NIST-traceable cali-
bration certificate.

Manufacturer: Siborg Systems, 24 Comb-
ermere Crescent, Waterloo, Ontario N2L
5B1 Canada. US Distributor;: SIBBIS
International LLC, 1998 Lancashire Drive,
Potomac, MD 20854, tel 301-762-1021;
www.smarttweezers.us.
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MFJ-4603 Antenna Window Feedthrough Panel

Reviewed by Mark Wilson, KIRO
QST Product Review Editor
klro@arrl.org

When we moved to a new house a couple of
years ago, I located the ham shack in a cor-
ner of our walkout basement. My operating
position has two windows with a nice view
of the lake and distant hills. The first order
of business was to hang my trusty 130-foot
inverted V fed with window line through
an antenna tuner. That antenna has served
me well over the years with contacts on all
bands from 80 through 10 meters.

To get the window line in the house, I just
opened the top half of one of the double-
hung windows, sandwiched the feed line
between two pieces of foam, closed the
window, secured it with a piece of wood
and called it good. That worked fine for the
flat window line, but within a few months
the cables had multiplied. I needed to bring
in several runs of RG-8, a run of RG-58,
and a rotator cable too — clearly a better
solution was needed.

MFJ Window Feedthrough Panels
MFI] offers several different panels de-
signed to provide a clean and weatherproof
way to route cables through a double-hung
or glider window. These window antenna
feedthrough panels (MFJ-46xx series) are
all similar in appearance but accommodate
different types of connectors. Five of the six
available models are made from a 48 inch
length 1 x 4 piece of wood (actual dimen-
sions ¥ x 3% inches) with metal plates on
each side. The last version, the MFEJ-4605,
is 7 inches tall and has two plates.

I chose the MFJ-4603, which would ac-
commodate the cables I currently have and
leave some room for expansion later. This
mode! has four UHF type bulkhead connec-
tors, one Type N bulkhead connector, one
75 Q F bulkhead connector, a pair of high-
voltage ceramic feedthrough insulators for
balanced line and another for a random
wire, two five-way binding posts for low
voltage dc, a ground post and one “Adaptive
Cable Feedthru™ to bring in rotator cable.

Installing the Panel

The first order of business is to carefully
measure the window opening and cut
the wood panel to size. All four edges of
the panel will be wrapped with adhesive-
backed foam insulation, so the panel needs
to be just slightly shorter than the opening.
If you make the panel too short, it won’t
seal well. Note that supplied pressure
treated wood doesn’t have the nice smooth
finish you’d expect from material intended
for interior trim. However, it is intended for
outdoor use and should resist damage from
insects and moisture. The metal plate is not
quite square in the wood, but that doesn’t

Botiom Line

The MFJ-4603 offers a convenient
way to get a variety of feed lines
and control cables into your station
if a window is available. Some care
is required to make the installation
weatherproof, and the UHF bulkhead
connectors could be better quality.

affect use of the panel, and I didn’t notice it
once the panel was installed and the cables
connected.

After wrapping the panel with insulation,
place it at the bottom of the windowsill
and close the window. It makes a weather-
tight fit. Next, seal the gap where the lower
sash overlaps the top sash (same routine as
installing a window air conditioner). The
instructions show how to use two pieces of
the supplied foam insulation to seal the gap,
but unfortunately the remaining piece of
supplied foam was way too short. I ended
up plugging the gap with a piece of foam 1
normally use with a window air conditioner.

The final step is to cut a supplied piece of
1 x 2 pine to the correct length to secure
the lower sash and prevent someone from
opening the window. 1 ended up using a
piece of wood on each side of the window.

Using the Feedthrough Panel

First order of business was running the
rotator cable through the Adaptive Cable
Feedthru. A plate on each side of the panel
slides open to reveal a diamond-shaped
opening large enough to pass a cable, per-
haps with connector installed (depending on
connector size). Run the cable through the
opening, slide the plates closed, and tighten
the wing nuts on the machine screws that
secure the plates. Grommets are supplied to
protect the cable and make a weather-tight
seal. (You may need to cut the grommets to
fit the cable.) To make a good weather-tight
seal, you need one person inside the house
and one outside to hold both plates snug and
hold the screws while you tighten the nuts.
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This system worked very well.

Next I connected my window line to two of
the ceramic feedthrough insulators. No is-
sues there. The Type N bulkhead connector
worked fine. I didn’t use the F connector,
five-way binding posts, or the single ce-
ramic insulator for a random wire.

[ wasn’t as impressed with the four UHF
bulkhead connectors. The center conduc-
tors are hollow all the way through the
connector, allowing a noticeable amount
of outside air (and perhaps insects) to pass
through. Unused connectors will need to be
capped, and MFJ indicates that they now
include end caps for unused connectors.

Also, the supplied UHF bulkhead connec-
tors are not very sturdy. They rattle a little

bit, and one actually pulled apart when I
disconnected a PL-259 plug. I ended up
replacing that one with a good quality Am-
phenol bulkhead connector left over from
another project (and this one is not hollow
all the way through).

An interesting quirk showed up the first
night the temperature dipped to around zero
degrees. With metal plates on both sides of
the panel, the cold is conducted from the
outside to the inside plate and moisture
from the inside air condensed and formed
a noticeable amount of frost on the inside
plate and connectors — it looked like the
inside of a vintage freezer! Then the frost
melted when the sun came out, and dripped
water onto the windowsill. This was only
an issue on the coldest nights, but we had

quite a few of those last winter. According
to MFI, the design has been changed to in-
clude insulation between the metal plates to
keep out cold and help with condensation.

Overall I'm happy with MFJ-4603 window
feedthrough panel. It solved my feed line
entry problem without damaging the win-
dow or house and allows a weatherproof
installation if you cut everything carefully.
I do plan to replace the UHF bulkhead con-
nectors with better quality ones the next
time | order some coax connectors and will
follow MFI’s lead by adding insulation to
reduce the condensation.

Manufacturer; MFE] Enterprises, PO Box
494, Mississippi State, MS 39762, tel
800-647-1800; www.mfjenterprises.com.
Price: $89.05.

Telewave 44AP RF Wattmeter

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

The Telewave 44 series is a bidirectional RF
wattmeter that directly measures forward
and reflected power from 1 W to 500 W in
a coaxial line. The model 44A covers
20 MHz to 1000 MHz. The 44AP, reviewed
here, also includes an RF sampling port that
is coupled nominally 40 dB below the
transmission line level. This coupled port
may be used to inject a signal into a unit
under test, or for frequency measurement
and/or spectrum analysis. Normal opera-
tion of the 44AP is unaffected when using
the sampling port. There are also two lower
frequency versions. The model 441.1 covers
2 MHz to 200 MHz, and the 44L 1P is simi-
lar but with a —40 dB sampling port.

The Telewave 44AP is similar in construc-
tion, size, and functionality to the popular
Bird 43 wattmeter. However, the Telewave
44AP includes both a wide-band coupler
and a high dynamic range power sensor, so
it does not require the use of additional ele-
ments to cover its full power and frequency
range. The meter movement can be turned
off for rough handling when not in use. It
has rubber feet on the back and bottom,
along with a leather carrying strap. The
44AP uses quick change connectors, and
Type N female is standard. Options include
UHEF, DIN, TNC, and BNC. The sampling
port connector is a BNC female.
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The rugged Telewave 44AP ac-
curately measures power levels from
5to 500 W from 20 to 1000 MHz. It is
particularly useful for measuring VHF
and UHF transmitters and antenna
systems, and for use in the field or
harsh environments.

Operational Details

The Telewave 44AP is not a peak-reading
instrument. Its precision directional coupler
and detectors sample forward and reverse
continuous current which is then scaled to
drive an analog, multiscaled meter. Forward
and reflected power are displayed by select-
ing FWD or REV on the front-panel switch.
SWR is determined by using a chart on
the back of the instrument (Figure 12) or
with an equation provided in the manual.
The five power levels — 5, 15, 50, 150,
and 500 W full scale — provide for testing
most transmitters. Table 5 lists the Telewave
44 AP specifications.

Detailed Testing Results

Table 6 details power measuring tests that
compare the 44AP to my NIST-traceable
MiniCircuits PWR-6GHS+ power sen-
sor and calibrated attenuators. I used the
scales that gave the maximum reading
achievable with the equipment | had avail-
able. For measurements below 150 MHz,
the Telewave manual shows a chart of
correction values that must be applied to
the value displayed on the meter. Table 6
shows my measurements with correction
values applied (+39% at 21 MHz, +9.5% at
50 MHz, and 0% from 144 MHz and up).
The greatest difference between the 44AP
and my PWR-6GHS+ occurs on the low-
est frequency, where the correction factor is
changing rapidly.

Next I measured SWR accuracy. For this
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Table 5
Telewave 44AP, s/n 34780

Manufacturer's Specifications

Frequency range: 20 — 1000 MHz
Full-scale power ranges: 5, 15, 50, 150, 500 W.

Accuracy: 20 — 150 MHz, + 6% of full scale after

Test Results
As specified.

As specified.
See Table 7

correction; 150 — 1000 MHz, + 6% of full scale.*

Impedance, primary line: 50 (.
SWRH (max): 1.1:1.

Insertion loss: 0.1 dB maximum

RF sample port attenuation: 40 dB £2 dB below
total power.

As specified

As specified to 800 MHz; increases
to 1.27:1 at 1000 MHz

See Figure 16.

As specified 100 to 1000 MHz;
increases to 55 dB at 21 MHz.

Size (height, width, depth): 6.625 x4 x 3.25 inches Weight: 3 Ibs.

Price: Model 44AP, §1035. Model 44A (20 MHz
Model 44L1 (2 — 200 MHz), $953. Model 44L1

— 1000 MHz, no sampling port), $353.
P (2 — 200 MHz with sampling port), $1035.

*With N connectors. Accuracy net specified with UHF connectors.

test [ used 4.8 dB (2:1 SWR) and 3 dB
(3:1 SWR) microwave attenuators with
open-circuit and short-circuit outputs so as
to provide both low impedance and high
impedance SWR loads. The loads were
measured on an Array Solutions VNAuhf
and the results are compared with the 44AP
in Table 7. As with the power measure-
ments, 44AP meter scales were used that
gave the largest meter deflection. The SWR
determined from the 44AP’s forward and
reflected power readings compared reason-
ably well with the measurements from my
VNAuhf.

Next the 44AP was terminated in a precision
50 ©2 load (load return loss >30 dB). The
input SWR was measured with an Array So-
lutions VINAuhf. The 44AP meets its 1.1:1
SWR spec to about 800 MHz. It degrades
slightly to about 1.27:1 at 1000 MHz.

I also used the VINAuht to scan insertion
loss. As shown in Figure 13, the 0.1 dB

insertion loss spec is met to about 370
MHz, and insertion loss rises gradually to
about 0.6 dB at 1000 MHz.

The final test was a check of the attenuation
at the RF sampling port. The 40 dB +2 dB
spec is met from 100 to 1000 MHz. Below
100 MHz the attenuation increases rapidly,
to about 55dB at 21 MHz,
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Flgure 12— The rear panel includes an SWR
chart and table of correction factors for various
frequencies 20 you don't need to carry the manual.

A Few Comments on Measurement
Accuracy and Precision

The Telewave 44AP uses an analog meter,
so0 there may be some parallax error when
reading it. The readings must also be in-
terpreted when they don’t fall exactly on
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Flgure 13 — Insertion loss of the Telewave 44AF as measured with the author's Array Solutions
VMNAuhf. Insertion loss is 0.1 dB or less to about 370 MHz, rising to about 0.6 dB at 1000 MHz.

Table 6
Telewave 44AP Power Measurements

5W Range
Frequency Pact 44AP Difference
21 MHz 5.0 54 +8%
50 MHz 5.0 4.9 —2%
146 MHz 4.7 45 —4%
222 MHz — — —
450 MHz 4.0 4.0 0%

15 W Range 50 W Range 150 W Range
Pact 44AP Difference Pact 44AP Difference Pact 44AP Difference
15 16.7 +11% 50 55.6 +11% 100 111 +11%
150 148 1% 50 49 —2% 87 85 —2%
— — — 49 47 4% — — —
11 11 0% 27 27 0% 53 53 0%
8.2 82 0% 43.5 435 0% — — —

Measurements by the author of power measured with a MiniCircuits PWR-8GHS+ power sensor and calibrated attenuators (Pact) compared with the
44AP. The 44AP power measurements include correction factors shown in the manual.

— =not measured
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Table 7
Telewave 44AP SWR Measurements with High and Low Impedance (Z) Loads
Frequency 2:1 SWR 2:1 SWR 3:1 SWR 3:1 SWR
[IﬂHz) Low Z HighZ Low Z High Z
VNAuhf 44AP  VNAuhf 44AP VNAuhf 44AP  VNAuhf 44AP
21 2.0 1.73 2.02 2.38 3.14 2.51 3.0 3.52
50 2.0 1.84 2.03 225 3.13 2.54 2.89 3.50
146 1.99 241 2.01 1.99 3.18 3.19 2.89 3.42
220 1.97 1.79 2.01 2.48 3.14 3.49 2.96 3.00
450 2.04 213 2.03 2.38 3.09 317 2.87 2,78

Measurements by the author of various loads with the Telewave 44AP compared to

Array Solutions VNAuhf.

a meter mark, keeping in mind that power
markings are divided into five segments
on some power ranges, and four segments
on other power ranges. Below 150 MHz,

you must apply a correction factor that is
read from a relatively coarse graph that
changes rapidly below 100 MHz. How-
ever, the bottom line is that the Telewave

44AP is accurate enough for most transmit
power and transmission line or antenna
measurements.

Final Thoughts

The Telewave 44AP is a compact, self-
powered through-line wattmeter that pro-
vides a wide power measurement range
along with wide frequency coverage.
While it is easiest to read when measuring
transmitters and antenna systems from 140
to 1000 MHz, it can be used down to 20
MHz by adding in a correction factor. Its
rugged, self-contained package makes it a
good choice for measurements in the field
as well.

Manufacturer: Telewave, 660 Giguere Ct,
San Jose, CA 05133; www.telewave.com.

Radio Works Carolina Windom 80 Antenna

Reviewed by Steve Ford, WBSIMY
QST Editor
wh8imy @arrl.org

The traditional 4-wavelength dipole offers
an impedance around 70 2 when fed at the
center, which is close enough for a simple
connection to 50 €2 coaxial cable. On the
other hand, a center-fed dipole is often only
resonant on a single band. Yes, you can
use an antenna tuner and load a center-fed
dipole on almost any frequency you desire,
but that raises the specter of RF loss due to
high SWR on the feed line, not to mention
the complication of adding an antenna tuner
to the system.

But rather than feeding a dipole at its
50 €2 point, why not try feeding it some-
where else? In an off-center-fed (OCF)
dipole, the feed point slides to the 200
point, which is about ' of the way from one
end of the antenna. If you place a 4:1 cur-
rent balun there, you'll have a 50 Q) imped-
ance for your coaxial cable (2000 / 4 = 50).

Bottom Line

The Carolina Windom 80 from
Radio Works allows operation from 80
through 10 meters with a single feed
line. This 133 foot long OCF antenna
can be installed horizontally or as an
inverted V, but it must be at least 25
feet off the ground.

Best of all, the impedance will be at or near
50 €2 on more than one band.

Some amateurs refer to OCF dipole anten-
nas as “Windoms,’ but true Windom anten-
nas are rather different, The original design
was the creation of Loren Windom, W8GZ,

and his idea was to feed a horizontal an-
tenna with a single wire at the 600 Q point.
The single wire acted as a feed line, after a
fashion, but it also radiated RF.

The Radio Works Carolina Windom 80
takes an interesting approach. According

mﬂ "l'f!! .ﬂ‘ldfa isa Cdrlnef Spp,-f!'-

Mudeln the U.5. 4

Figure 14 — The complete Radio Works Carolina Windom 80 arrives in a large plastic
bag. The kit includes stranded copper wire, insulators, a matching unit and line isolator.
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to the Radio Works website, the Carolina
Windom was the result of experiments
by Jim Wilkie, WY4R, Edgar Lambert,
WA4LVB, and Joe Wright, W4UEB, to
create an antenna that would provide de-
cent coverage on 75 meters between Nor-
folk, Virginia and northern North Carolina,
while still being resonant on several ad-
ditional bands. The antenna is fed at the
200 © point using a matching unit, which
is also connected to a 22 foot vertical
length of coaxial cable that is deliberately
designed to radiate, providing both hori-
zontally and vertically polarized radiation
patterns. The RF is kept off the feed line to
your station through the use of a sizeable
line isolator.

This 80 through 10 meter antenna is 133
feet long. One leg is 50 feet in length and
the other leg is 83 feet in length. If you
have enough room to mount the Carolina
Windom 80 in a straight horizontal line,
more power to you, but the antenna can be
installed in several different configurations
— even an inverted V. The antenna is rated
at 1500 W for SSB and CW (it’s not rated
for continuous duty cycle modes such as
AM and RTTY).

Installation and Testing

The Radio Works Carolina Windom 80
arrives in a large plastic bag that contains
everything you need, including a detailed
manual and connector-sealing putty. Fig-
ure 14 shows the kit. Construction quality
is excellent; the antenna is almost entirely
pre-assembled with large gray insulators at
the ends of both legs.

The instructions state that center of the
antenna should be at least 35 feet off the
ground. Since the line isolator hangs at the
end of a 22-foot cable, you certainly have
to get the center at least 25 feet high. In
the case of the Carolina Windom 80,
higher is better, but the best I could do
was about 28 feet which brought the bot-
tom end of the line isolator to eye level.
Considering the postage-stamp-sized lot [
live on, my remaining options were few.
Figure 15 shows the apex of the installed
antenna,
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Flgure 15 — The matching unit at
28 feet above ground.

To keep the legs of the antenna from dan-
gling over the property lines, I had to use
an inverted V configuration with one end
8 feet high and the other end about 20 feet
high. When I attached my antenna analyzer
to the feed line, I wasn’t optimistic. This
was far from an ideal installation, so [ was
prepared to see high SWR on most bands.

To my astonishment, the Carolina Windom
80 provided SWRs of less than 2.5:1 on 80,
40, 30,20, 15, 12, and 10 meters. The man-
ual indicates that the antenna will work on
6 meters with a 200 W rating, but I didn’t
try it there. I'm confident that with a better
installation the low-SWR points would be
less than 1.5:1 on the bands shown.

Taking it On the Air

One of the pernicious myths in Amateur
Radio is that a low SWR guarantees good
antenna performance. In truth, a low SWR
only means that you can deliver the maxi-
mum amount of RF power to the antenna

system. “Performance™ depends on what
happens to the RF once it reaches the an-
tenna.

Yet another myth is that one can measure
performance by how many stations one can
contact. This is true to a point, but so often
you'll hear an amateur proclaim that his
new sky wire is a super performer because
“I worked a Serbian station [or fill in the
DX entity of your choice] on my first at-
tempt with the antenna!” This conveniently
ignores the fact that there many variables
in play. What if the DX station was aim-
ing a high gain directional antenna at you?
And running full legal power? And using
a high-performance transceiver that could
make your mediocre signal intelligible?

If you can switch between antennas, you
might be able to get a sense of how one
compares to another. You can also use cer-
tain digital modes such as JT65 and WSPR
to obtain objective signal reports as you
swap antennas.

With that in mind, allow me to make a
few subjective statements about how the
Radio Works Carolina Windom 80 per-
formed at my station. I switched back
and forth between the Windom and my
40 meter delta loop and I have to say that
the Carolina Windom 80 seemed to out-
perform the loop by a noticeable margin,
especially on the higher bands. On 20
through 10 meters, it was consistently one
to two S units above the loop. Because of
the Windom’s low height, my range on
80 and 40 was somewhat limited, but the
performance was still impressive, perhaps
because of its combination of horizontal
and vertical radiation.

Radio Works has a well-made product in
its Carolina Windom 80, If I can realize
such impressive results from my compro-
mised low-height installation, imagine
what it could do when installed in its opti-
mum configuration.

Manufacturer: Radio Works, Box 6159,
Portsmouth, VA 23703; tel 757-484-0140,
800-280-8327; www.radioworks.com.
Price; $170.



The Doctoris In

Joel R. Hallas, W1ZR, wlzr@arrl.org

g Folded Dipoles — Wideband or Not?

Sam, K4AME, asks: I have

heard differing opinions on the

three-wire folded dipole as to
the difference in bandwidth created by
using more space between the elements.
Some say it broadens the bandwidth,
some say it makes no difference. I had
my nephew run the NEC models on a
three-wire folded dipole and NEC agrees
with the no-difference camp. Have you
experimented with three-wire folded di-
poles? If so, can you share your findings
as to bandwidth of the antenna?

A fellow ham told me that he uses a
three-wire folded dipole with a 9:1 balun
on 30 meters, and claims the SWR never
gets higher than 1.5:1 on either end of
75/80 meter band — no antenna tuner
necessary. Is that possible? If it is so, 1
expect the balun may be lossy. However,
since I am vision impaired, an antenna
with that much bandwidth is of interest
even with some loss in the system because
tuning quickly can be tedious for me.

This is an interesting question, but
A I think you are close to having the

answers already. A single #14
AWG 80 meter half-wave wire dipole (see
Figure 1) in free space has a 70 Q2 SWR of
about 5:1 at the band edges (see Figure 2),
as predicted by EZNEC.! Its 2:1 SWR
bandwidth is about 210 kHz while its 1.5:1
bandwidth i1s about 120 kHz. Thus, you
need three or four single-wire dipoles to
cover the entire band without a tuner, de-
pending on your SWR requirements. Note
that this is largely an 80 meter problem,
since the higher frequency bands are of nar-
rower percentage bandwidth and a single
dipole will usually do the trick, although
some are right on the edge.

One technique that will increase the band-
width of an antenna is to make the

'Sewveral versions of EZNEC antenna moedeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.

conductor(s) thicker, While this is fre-
quently used at VHF and above, it would
take a 1.5 foot diameter tube to increase the
bandwidth of our 80 meter dipole to cover
the whole band with a2:1 SWR. Instead of
atube, a cage of wires can be used, or even
a pair of parallel wires. The W1AW 75/80

meter antenna consists of a four-wire cage
using 3-foot PVC pipe and T joints as
spacers (see Figure 3). It covers the band
with an SWR of less than 2.5:1.

A two-wire folded dipole i n free space with
two #14 wires spaced 0.2 feet (2.4 inches)

i (m)
(A)YN=1 Ny
v (D) N=2 >®<
Z=70xN*=70Q
{B) N=2 ™\ )
O, G
2=70xN=2800
Flgure 1 — Comparison of a single “thin” wire
dipole (at A) with two- (at B) and three-wire
(C)N=3 folded dipoles (at C), as well as a dual wire
o\ single conductor dipole (at D) and a cage di-
{ "} pole (at E). The wire spacing makes the band-
width wider, simulating a thicker conductor,
Z=70xN?=6300 whether wired as single-wire or folded dipole.

T W =
E-gﬁ SWR Piot:-1 Wire B0 m Dipole s e
Eile Edit View Options
| [EZNEC Pro/d
20— INF e
| € 50ohms
Al(70
@ ohms)
l - @@
-
l Source #
35 Freq MHz 4
Freq 3.5 MHz Source # 1
! SWR 45 20 70 ohms
bd 124 4 3t -60 31 deg.
= §1.64 - | 108.1 ohms
Refl Coeff 0.6365 at -55 03 deg.
=10.3643 -j 0.5216
Retloss 3.9dB

Flgure 2 — EZNEC predicted 70 {2 SWR of the #14 AWG single-wire half-wave dipole shown in

Figure 1 (A) in free space.
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Filgure 3 — The center
of the 75/80 meter
four-wire cage dipole
at W1AW. Note the
PV C cross T supports.
This antenna provides
an SWRH of less than
2.5:1 across the entire
band.

will have an SWR referenced to 280 Q of a
bit more than 3:1 over the band.? But if you
make a “single wire” dipole from two paral-
lel wires the same 0.2 feet apart driven in
parallel, the result will be an almost identi-
cal 3:1 SWR at 70 £2. Note that all the im-
pedances assume a dipole height that
would result in a 70 Q impedance. The
ratio remains the same for other heights.
For example, at a height at which a single
wire dipole w ould have an impedance of 50
€, the two-wire folded dipole would have
an impedance of 200 Q.

Similarly, a three-wire folded dipole with
0.2 foot spacing will have a 630 £2 SWR of
somewhat less than 3:1 (see Figure 4). If 1
increase the spacing to 1.0 foot between
each wire, the SWR goes down to about
2.5:1 across the band, while with a 2 foot
spacing (4 feet total) it goes down to 2.2:1.
I think we are approaching diminishing re-
turns here.

In summary, the two- or three-wire folded
dipoles do not offer increased bandwidth
compared to standard dipoles composed of
the same number and spacing of wires.
Folded dipoles are, however, very useful
for those who would like to feed a wire an-
tenna with either 300 €2 or 600 Q2 low-loss
feed line, and at the same time gain an in-
crease in bandwidth. They are also some-
times used as the driven element in a Yagi
beam, for which the impedance in a single
element can be quite low. For example if a
Yagi’s single split driven element has an
impedance of 15 Q, replacing it with atwo-
wire folded dipole driven element will re-

2. Kraus, W8JK (SK), Antennas, First Edition,
Section 14-14. McGraw-Hill Boock Company,
New York, 1950.
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sult in an impedance of 60 £, much easier
to deal with.

You don’t say what the spacing your friend
was using, but I think with a total span of 4
feet we are probably at or beyond what is
reasonable, especially since the actual im-
pedance above ground will not likely be a
perfect match at resonance. I tend to believe
that he either has a lossy transformer or his
SWR meter is optimistic,

As a side note, 1 think that the difference
between a 5:1 and a 3:1 SWR may be sig-
nificant, and worth thinking about. Many
radios with internal automatic frimming
tuners can adjust and compensate for a 3:1
SWR without much operator interaction,

while they may have trouble matching a 5:1
SWR, especially on 80 meters. By having a
coax-fed two-parallel-wire dipole, or a
folded dipole fed with 300 Q transmission
line and a 4:1 balun near the station, you
can get into the range of such a tuner in a
way that probably makes more sense than
building a very large antenna system.

Of course, if you don’t now have a tuner, it
is possible to get a wide-range automatic
antenna tuner that will handle the 5:1 SWR
of a thin dipole at the band edges. There
will be some transmission line loss but
with, for example, 100 feet of RG-8X coax,
the total loss will be less than 1.4 dB at the
band edges, of which about half is due to
the mismatch. With the larger RG-213 type
coax, the loss drops to about 1.0 dB for the
same 100 feet.

Joseph, N3TTE, asks: Since 1

got into ham radio fairly late in

life, I'm living in a less than
ideal location for a ham station. In addi-
tion, because of my work situation, 1
don’t have a great deal of time for radio,
so even though I hold an Amateur Extra
class license, I end up doing most of my
radio operating on 2 meters, even
though I do have a small HF station.

I really would like to get into HF opera-
tions, but what I really need is a resource
that would predict what bands to use for

r

E3. SWR Plot: 3 Wire 80 m Dipole

Eile Edit VWiew Options

r£0 IMF ——
" &0 ahms

Al (630
@ ohms)

=
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VO U TR i

RN
R A A ]

248 dB

Ret Loss

Freq MHz 4
Freq 3.73 MHz Source # 1
SWR 1.12 20 630 ohima
z 565.3 at 2.17 deq.
=564.9+ 2141 ohms
Refl Coeff 0.05737 at 160.78 deg.

=.05417 + 0.01889%
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Flgure 4 — EZNEC predicted 630 02 SWR of the #14 AWG three-wire half-wave folded
dipole shown in Figure 1 (C) in free space. The shape of the 70 02 SWR curve would be
similar if the three wires were connected in parallel, to form a “fat” single wire dipcle.



HF DX so I can make the best use of my
available hours. Would it be possible for
QST to publish a column that would give
recommendations for what bands to use
based on desired path, time of year, and
predicted sun conditions, in easy to un-
derstand terms?

In the mid-1970s, the ARRL pub-
A lished such prediction charts in

QST each month. While they were
impressive looking and quite precise, be-
cause of the long production cycle (typi-
cally material must be in about 3 months
before the publication date), they were not
generally very accurate by the time they got
to our readers.

Fortunately, the availability of PCs and free
software has made it possible to predict
propagation much more accurately in al-
most real time. There are many ways to do
it, but the simplest is probably to make use of
an online package such as VOACAP (www.
voacap.com/prediction.html), devel-
oped for the Voice of America. An ad-
vantage of VOACAP, is that it has the sun
parameters built in so you do not need to
gather the solar information to get your
results. VOACAP and other available gov-
ernment prepared prediction software is de-
scribed at elbert.its.bldrdoc.gov/hf_html.

While VOACAP gives useful real-time in-
formation, it is also possible to do predic-
tive analysis based on forecasted solar data.
To get the forecasts of solar activity every
week, sign in to the ARRL Member Web
Page and click on EDIT YOUR PROFILE on
the top banner. Then click on EDIT E-MAIL
SUBSCRIPTIONS. Near the bottom, select
PROPAGATION. While you're there, click
on DX soyou’ll know who will be out there.
Each will get you a useful weekly bulletin
with the information you seek.

Once you have the forecasted solar predic-
tions, you can use a program such as
WO ELProp, available free at www.qgsl.net/
woelprop to predict what bands will be
open to different regions on an hourly basis.

There are also a number of software pack-
ages such as DXLab (www.dxlabsuite.
com) that include modules that provide up
to date propagation forecasts to help you
pick the best times and bands for various
parts of the world.

Carl, N3BGI, asks: I was look-
ing through one of the ARRL
publications and ran across the

Table 1
The Amateur Radio Bands as Recommended in 1924

Band (meters)

160 200 - 150
80 85.7-75.0
40 42,8 -37.5
20 21.4-18.7

5 5.85-4.69

formula f=300/2, where f is the fre-
quency in MHz and 2 is the wavelength
in meters. If I were to use 20 meters
for A, 1 get a frequency of 15 MHz — not
part of our 20 meter band [14 to 14.35
MHz — Ed.]. If this calculation is accu-
rate, then why do ham radio operators
regard 14 MHz as part of the 20 meter
amateur band? There seems to be a dis-
crepancy. If you solve the formula for
wavelength (A.=300/) and evaluate with
f= 14 MHz, then you get 21.42 not 20
meters. What does this all mean about
our ham bands?

That is indeed the approximate
A formula for wavelength in meters.

1 say approximate because the ac-
tual speed of light in free space is actually
299.792, not 300 million meters per sec-
ond. Band designators are approximations,
not exact wavelengths. The numbers used
go back to the early days when 20 meters
went from 14 to 16 MHz, so 15 MHz was
indeed in the middle of the band.

In the very early days of radio, both fre-
quency and wavelength were used to define
signals, with most receivers having scales
that indicated both. Sometime in the late
1920s, frequency became the dominant de-
scriptor, at least for MF and HF ranges, and
wavelength gradually became used to des-
ignate general regions of spectrum, or
bands, rather than particular channels.

Early amateurs were relegated to the
apparently “useless” frequencies above
1.5 MHz.* By 1924, others had become
aware that the short waves could indeed be
very useful and wanted them back for vari-
ous services. US radio regulations, such as

*Recommendations for Regulation of Radio,
Third National Radic Conference, Called by
Herbert Hoover, Secretary of Commerce,
October 6-10, 1924, C1.2:R11/924,
Government Printing Office, Washington,
DC, 1924,

Wavelength (meters)

Frequency (MHz)
15 n 20

3.5 -4

7-8

14 -16

56 - 64

existed at that time, were in the hands of the
US Department of Commerce. It was rec-
ommended that amateurs could use har-
monically related ham bands, so that our
harmonics would only interfere with other
amateurs. The bands of 1924 were as
shown in Table 1.4

Note that in those days wavelength was
used as much as frequency to define a sig-
nal — hence the listings for both. The band
descriptors show n were not offici ally incor-
porated in the regulations, but are for refer-
ence, and were adopted to general use
sometime later, as mentioned previously.

The US Radio Act of 1927 created the
Federal Radio Commission, which focused
entirely on radio matters and modified the
allocations somewhat in the Radio Service
Bulletin of March 31, 1928, which added
bands at 10 meters (28 to 30 MHz at that
time) and 400 to 401 MHz.* It is interesting
to note that at that time amateur voice op-
eration was only permitted in portions of
the 160, 20 and 5 meter bands.

By World War 11, a band at 2'2 meters
(112to 128 MHz) was added with the 5 and
2% meter bands moved to our current 6 and
2 meter allocations after the war to accom-
modate the new VHF television low range
(54 to 88 MHz) channels, and the aircraft
navigation and communications allocation
(108 to 137 MHz).

*Radio Service Bulletin No. 130, Depart-
ment of Commerce, January 31, 15928,
Government Printing Office, Washington,
DC, 1924,

Do you have a question or a problem?

Ask the Doctor! Send your guestions

(no telephone calls, please) to “The Doctor”
ARARL, 225 Main St. Newington, CT 06111, for
fastest response, e-mail doctor@arrl.org.
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Hands-On Radio

H. Ward Silver, NOAX, nOax@arrl.org

In one of the many strange-bui-true things
that happen at RF, that innocent-looking
coil of wire or cable has more than one per-
sonality as the frequency changes! This
month we’ll explore the wacky world of
inductors and learn how to use a neglected
function of a common antenna analyzer
along the way.

Inductor Basics

This formula for the inductance L of a
basic single-layer, air-wound inductor has
been in articles and handbooks for genera-
tions!-2:

2 7
L(uH) = _dam”
18d +40¢
Where d is the diameter of the coil in inches
from wire center to wire center, £ is the
coil’s length in inches, and n is the number
of turns. This approximation works reason-
ably well but there are innumerable correc-
tions.® The formula makes several
assumptions that the coil: is made from wire
that is not too thick; is not too long or too
short; has leads not too long; and has a rea-
sonable pitch (the number of turns per unit
of length).

Why does frequency matter? The inductor
model in Figure 1 gives part of the answer.
This parallel-series circuit represents what
an RF signal encounters in an inductor.
Instead of just inductance (L in the sche-
matic), there are three other parasitic char-
acteristics shown; Cp, Rp, and R ; resulting
from the physical construction of the induc-
tor. Lis the inductance independent of para-
sitic effects.

Rp is the simplest of the three parasitics,
representing leakage resistance, resistive
current paths “around” the inductor for cur-
rent. Dirt or grease on a circuit board and
dust buildup on the turns of the inductor or
the body of an encapsulated inductor are the
most common sources of leakage resis-
tance. It becomes significant when there is
a high voltage across the inductor, such as
might exist in a transmitter or tuning unit.
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Inductors at RF

This is a good reason to vacuum out high-
power circuits from time to time.

R has a larger effect on the inductor’s per-
formance than Rp, especially at high fre-
quencies. At dc, R is specified as DCK, or
dc resistance. The resulting voltage drop or
resistive heating can be important when the
inductor has to carry dc current, such as
when an RF choke is used in a bias Tor a
plate blocking choke.
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Flgure 1 — General model for an inductor with
parasitic capacitance (Cp) and resistances (Rp
and Ag). As can change with frequency due to

the skin effect. The combination of Coand L are
the cause of self-resonance in the inductor.

If the inductor is used at RF, skin effect
comes into play, restricting current flow to a
layer near the surface of the conductor.®
This causes K to increase with frequency.
Inductors used in transmitters and tuning
units often carry significant current so it is
important to consider skin effect when se-
lecting the size of a coil’s wire or tubing.
Resistive losses lower the inductor’s Q, its
ratio of reactance to resistance: X; / Rs.

Cp has the largest effect on inductor perfor-
mance at RE By creating a parallel-LC cir-
cuit, the combination of Cp and L means the
inductor will resonate without any other
external components. This creates the in-
ductor’s self-resonant frequency or SRF.
We observed the effects of self-resonance in
Experiment #111 on coiled-coax chokes.”
The coiledcoax choke makes use of the
parallel resonance’s high impedance to
block current flow on the outside of the
coax shield over a range of frequencies.

Where does C'» come from? Figure 2 shows
that Cp results from infer-turn capacitance.
Each spot on the inductor wire forms a
small capacitance to every other spot on
adjacent turns, even though they are con-
nected together by the wire. Over the entire
inductor, Cp is called distributed capa-
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Flgure 2 — Inductors have distributed capacitance created by the capacitance between turns of the
coil. Over the whole inductor, this capacitance creates Cpas shown in the model in Figure 1. The
graph at B shows how the inductor behaves above and below its selfresonant frequency.



cifance. Ways to reduce Cp include
stretching the coil so that the turns
are farther apart or in the case of
multi-layer coils, carefully arrang-
ing the winding layers and winding
the coil in sections.

Measuring Inductance

If you have access to an antenna
analyzer that displays reactance,
you can measure an inductor’s SRF
and see the effects for yourself. As
in Experiment #111, we’ll use the
popular MFJ-259/269-series of an-
tenna analyzers.

Start by obtaining 8 to 10 feet of
coaxial cable. Any of the RG-
8/213/58/39 family will do — the
characteristic impedance of the
cable is unimportant as we are only
interested in what happens on the
outside of the shield. Wind the cable
around a non-conducting form such
as the peanut butter jar in Figure 3.
Remove a short section of jacket
from each end, twist the shield into
a lead, and connect it to the analyzer.

My coil of RG-58 cable has 9
turns, itis 3 inches (76 mm) in diam-
eter, and is 2 inches (51 mm) long.
According to the equation at the start
of this article, its inductance should
be 6 uH. However, the equation isn’t
intended to apply to a close-wound
coax coil, so I turned to the online
inductance calculator by ON4AA
at hamwaves.com/antennas/in
ductance.html. This calculator
takes the diameter of my “wire’” (4.5 mm)
into account, as well, producing an induc-
tance of 5.6 uH at a frequency of 1 MHz.

Connect the coil to your antenna analyzer,
using a binding post adapter as shown in
Figure 3. (Keep the analyzer and coil away
from metal surfaces.) The following in-
structions apply to the MFJ-259/269 ana-
lyzer. Turn on the analyzer and press the
MODE button until the display shows
INDUCTANCE IN UH. Clockwise from the
upper left, the display shows frequency, re-
actance value, the label XL, and inductance
in pH. The manual explains that the calcula-
tion is based on reactance and the analyzer
itself can’t tell whether the reactance is in-
ductive or capacitive. You have to figure
that out — if increasing the frequency
causes reactance to increase, the reactance
is inductive.
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Flgure 3 — Using an antenna analyzer to measure the induc-
tance of a coiled-coax choke. The coil is wound around a. 3-inch
diameter peanut butter jar. The jacket at each end of the cable is
stripped back about 1 inch to allow the braid to be made into a
lead and connected to the analyzer using a binding post adapter.

Start with your analyzer at its lowest fre-
quency. (1.7 MHz on my analyzer.) The
inductance value of my coil was 6.6 pH.
This is not too far from the calculated value
which didn’t account for the jacket plas-
tic’s effect on Cp or the extra lead length
from the coil to the analyzer. Slowly in-
crease frequency. My inductance value
stayed fairly steady near the calculated
value until I passed 3 MHz and then began
increasing. Why? As Figure 3B shows, the
impedance of the resonant circuit of the
inductor increases faster than that of an
ideal inductor, causing the analyzer to see a
“bigger” inductance,

Press MODE until you are back in the ana-
lyzer's usual “Impedance R&X"™ mode.
Keep increasing frequency while watching
the X walue. (Ignore the SWR and
RESISTANCE meters.) You'll see it increase

faster and faster until it exceeds the
meter’s ability to measure reactance
and it displays Xs = 0. Keep increas-
ing frequency and watch the Ry dis-
play, the equivalent series resistance
value of the impedance. It will con-
tinue to increase. exceeding the
analyzer’s range of 1500 Q as it ap-
proaches the coil’s SRE

Continue to increase frequency and
after you pass the SRF, impedance
will eventually come back into
range and keep dropping as fre-
quency increases, just like in Figure
3B. Switch back to inductance mea-
surement and repeat the sweep
through the coil’s SRE Note that
above the SRF, reactance drops as
frequency increases, showing that
the reactance is capacitive. The in-
ductor has changed into a capacitor!

Connect a 1.5 kQ resistor (carbon
composition or film will do) across
the analyzer terminals to keep the
impedance within the analyzer’s
range and switch back toimpedance
mode. You can find the coil’s SRF
by adjusting frequency to find the
maximum value of Rs. My coil’s
SRF was 13.6 MHz where the meter
displayed 1488 Q. This would be a
good choke for a 20 meter antenna!
Now try spreading the turns apart,
reducing Cp, to see how that affects
the SRE You can also try an equiva-
lently sized inductor out of insulated
wire. A simple inductor? Not really !

What would happen if [ tried to use this coil
at VHF? Cp would make the inductor unus-
able. In fact, even small coils can become
unusable at and above VHF due to parasitic
capacitance. Capacitors with significant
amounts of parasitic inductance can be-
come unusable at those frequencies for
similar reasons. Knowing the actual charac-
teristics of your components is important
for successful RF design and construction.

Motes

1H. A. Wheeler, “Simple Inductance Formulas
for Radio Coils,” Proc. I.R.E., Vol. 186,
p 1398, Oct 1928.

2F E. Terman, Radic Engineers’' Handbook,
McGraw-Hill, p. 55, 1943.

3FE. W. Grover, Inductance Calculations, Dover
Publications, 2009.

+The ARRL Handbook, 91st edition, ARRL,
Sections 5.3.4 through 5.3.7.

SAll previous Hands-On Radio experiments are
available to ARRL members at www.arrl.
org/hands-on-radlo,
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Eclectic Technology

Steve Ford, WBSIMY, whS8imy@arrl.org

If you read this column in the February
2014 issue of QST, you may recall the dis-
cussion of FreeDV, the digital voice soft-
ware that uses the non-proprietary Codec2
voice codec developed by David Rowe,
VK5DGR. A number of amateurs have
been using FreeDV on the air, primarily
at 14.236 MHz, with good success. If
you tune around that frequency and hear
a signal that sounds like a continuous roar
or buzz, chances are you're hearing a
FreeDV conversation. Despite the fact that
it’s digital voice, the signal bandwidth is
actually narrower than a typical SSB trans-
mission.

As T mentioned in the February column,
you can download the FreeDV software at
freedv.org/tiki-index.php and use it to
eavesdrop on the discussions. Just feed the
audio from your receiver to your comput-
er’s sound card input, or to an interface
with a sound device built in. When the
signal decodes successfully, what you'll
hear is crystal clear, telephone-quality
audio. To transmit with FreeDV, you need
to install another sound device to digitize
the microphone audio, although this can be
a simple USB sound fob that you can pick
up for less than $20.

Simplify, Simplify

FreeDVis intriguing to use and amazing to
hear when signals are strong enough to
decode consistently. However, to get into
the FreeDV game you need a computer, an
interface, and two sound devices.

But that’s about to change.

Last spring, VK5DGR announced that he
and Rick Barnich, KABBMA, had begun
work on a piece of hardware known as
SmartMic. With SmartMic, you’ll be able
to enjoy FreeDV without a computer or
interface of any kind. You simply connect
SmartMic to your transceiver and you are
on the air.

SmartMic keys your radio and, as you
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FreeDV Goes Portable
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Flgure 1 — SmartMic block diagram courtesy of David Rowe, VKSDGR.

speak, encodes your voice and passes the
audio signal to your rig. In receive mode,
SmartMic decodes the FreeDV signal and
plays the result through a tiny speaker.

The SmartMic is designed around an
STM32F4 microcontroller (see Figure 1).
It includes a built-in microphone, speaker
amplifier, and transformer-isolated lines
for the signal connections to your radio.
The package is only about 3 x 4 inches and
is light enough to hold in your hand. David
anticipates the SmartMic will be in pro-
duction before the end of this year and will
sell for $195. You can find out more at
David’s blog at www.rowetel.com/
blog/?p=3125.

SmartMic uses an open hardware design

(TAPR license) and runs an embedded ver-
sion of the open-source FreeDV software.
As aresult, like the codec, the entire
SmartMic platform is non-proprietary.
You can take a look at the schematic, PCB,
and other design files at https://svn.code.
sf.net/p/freetel/code/smartmic/.

HF or VHF

Although most FreeDV activity has been
on HF to date, there is no reason why you
cannot use the technology on VHF and
above — with or without SmartMic. I've
tried FreeDV on 2 meter SSB with good
results. Just for grins, 1 also ran it on FM
simplex. There is no particular advantage
to using FreeDV on FM, but it wouldn’t be
Amateur Radio if I didn’t try anyway!



Technical Correspondence

Larry D. Wolfgang, WR1B, tc@arrl.org

A Coaxially-Linear-Loaded
Compact Transmitling Loop
Coaxial linear loading may be applied to a
compact transmitting loop as a means of
increasing the effective length of its con-
ductors.! Figure 1, Part A shows a dipole
made from two coaxial structures, each
with a capacity hat at its end.

Following the arrows of Figure 1, Part B,
RF current flows along the inner conduc-
tors until it reaches the internal ends near
the capacity hats, then flows back along the
inside surfaces of the outer coaxial conduc-
tors, then “around the edges” and back
along the outer surfaces of the outer con-
ductors to the capacity hats, and finally out
to the outer edges of the capacity hats.

Now, imagine that the dipole of Figure 1 is
bent around to form a loop, such that its
capacity hats form a disc capacitor that is
common to the outer ends of the original

"Eric Gustafson, Patent Drawing, US Patent
20030189526 A1,

Antenna Notes

dipole, as shown in Figure 2. This dipole is
fed by magnetic coupling at the inner con-
ductor of the coaxial lines. In Part A, the
dipole is fed through a Faraday shielded
link consisting of a small loop of the coax-
ial feed line with the center conductor sol-
dered to the shield to complete the Faraday
loop. In Part B, the dipole is fed with a to-
roidal transformer that uses a few turns of
wire connected to the center conductor and
shield of the coaxial feed line, with the cen-
ter conductor passing through the toroid as
a single turn coupling.?

The resultis a coaxially linear-loaded com-
pact transmitting loop. For use at HF, to
make the antenna tunable, and to provide a
sufficiently high voltage rating, as well as
high efficiency, the capacity hats would
likely be replaced by a vacuum variable
capacitor.

2Ken Hirschberg, KEHP X, “Toroid Coupling
Feeds Compact Transmitting Loop,” QST,
March 1995, pp 72-73.

Because the radiation resistance of a loop at
a given frequency is a function of its physi-
cal area (in wavelengths) only, use of co-
axial linear loading will have both
advantages and disadvantages. Advantages
include a smaller required capacitance,
which can lower cost (especially when
using high voltage vacuum variable capaci-
tors) and/or the physical size of the capaci-
tor. By closing the gap in the outer
conductor, (if magnetic excitation is used)
the configuration reverts to a common
compact loop; this can be used as a means
of “band-changing,” to provide an ex-
tended tuning range.

Disadvantages include the added complex-
ity and possible reduction in efficiency
because of the use of a smaller loop for a
given frequency. It may still be worth
doing, depending on your needs. Another
disadvantage is that the ends of the outer
conductor, to either side of the feed point,
will be at a high voltage, although not as
high as at the capacitor. A coaxial structure
would almost certainly be more efficient
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Figure 1 — Part A illustrates a coaxial dipole with capacitance hats at
the ends of the dipole. Part B illustrates the current along the conducting
surfaces of the coaxial cable and capacitance hats.

Figure 2 —These drawings illustraie the loop antenna created by
curving the coaxial cable ends around to meet, with the capacitance
hats replaced by a variable capacitor. Part A shows the antenna fed by
a Faraday Link coupling and Part B shows the antenna fed by passing
the center conductor of the loop through a toroid to form a single turn
transformer,
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U.S. Patent Nov. 4, 2003

Figure 4

Sheet 4 of 9

QS14711-TCO4

US 6,642,902 B2

Flgure 3 — The concept demonstration an-
tenna that | built. This loop was resonant at

70 MHz. Note the small variable tuning capaci-
tor at the top of the loop and the Faraday link
coupling used to feed the loop at the bottom of
the loop,

than, say a second turn, to achieve more
inductance for a loop of the same size.

When it comes to compact loops, the im-
portance of good implementation cannot
be overstated. That said, I made and tested
a “quick-and-dirty” bench-size concept
demo antenna.

Concept Demo Model

I made the loop shown in Figure 3 from a
piece of RG-213/U coaxial cable. Each
end had its center and shields connected,
and each end was connected to the resonat-
ing capacitor. The loop was excited with a
Faraday link — that is, a link formed into
a 2-inch loop, with the end center conduc-
tor connected to the shield as shown. This
smaller loop was placed near the larger
loop opposite the resonating capacitor, but
not connected to 1t, except by magnetic
field. At this point, it was a common com-
pact loop; it resonated at 110 MHz.

Then, without disturbing capacitor setting,
and using the same link coupling, a gap in
the outer conductor was cut. The loop was
then a coaxial linear loaded version; it then
resonated at about 70 MHz. A smaller gap
length would have produced a still lower

resonant frequency.

Note that the 2-inch feed line loop, in the
form of a Faraday link, could have been a
same-size infinite balun, a piece of wire, a
toroid core with the large loop passing
through it as the secondary of a trans-
former (see Note 2), or any other of about
a dozen common ways to feed a compact
loop.3#
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Flgure 4 — This drawing is from Eric Gustafson's US Patent for a low loss loading, compact an-

tenna and antenna loading method. See Note 1.

Please note also, that while the use of
braided coax, with a polyethelene dielectric
was okay for demonstrating the concept, a
large diameter air-insulated line or other
very-low-loss coaxial structure, preferably
copper, should be used for actual construc-
tion.

This loop antenna is a simplified version of
the one shown in the patent drawing of
Figure 4 within the patent referenced in
Note 1. — 73, Ken Hirschberg, K6 HPX,
2440 N Coyote Dr Ste 116, Tucson, AZ
85745; info @ cal-av.com

More on Great Balls of Fire
(March 2014)

I read with interest the letter from Charles
Frank Ridolfo, WBIEEU, about the fire
balls he observed with his first antenna. I
had a similar event a few years ago. I have
a G5RYV dipole up about 35 feet over a low
spot near my house, fed with a length of
450 Q twinlead and then RG-11A/U coax
to my basement shack. The coax runs be-
neath a gravel driveway through a length of
PVC pipe and through a gap in the base-
ment wall.

On an occasion when our snow drifts were
particularly high and it was snowing again,
I was handling the end of the coax when I
received a static electricity shock. It was
there again when I handled the connector a
second time.

*Hans Wuertz, “DX Antennen Mit Spiegeinden
Flaechen,” CQ-DL, Feb, 1983.

“Roberto Craighero, I1ARZ, “Transmitting Short
Loop Antennas for the HF Bands,” Communi-
cations Quarterly, (Part 1), Summer 1993
pp 63 — 69, and (Part 2), Fall, 1993,
pp 95 — 104,

I placed my digital voltmeter (DVM) across
the connector and read a very high voltage
before the 10-dollar, 1000 V maximum
DVM gave up the ghost. It seemed that the
dry snow was creating a static charge on the
G5RV — not quite your “balls of fire,” but
still an electrical phenomenon.

I wrote to “The Doctor” in @ST, and he
suggested that T place a 1 MQ resistor
across the antenna terminals. 1did so in the
shack, with a good ground to a water pipe,
and have had no further trouble. 1 also
bought a new DVM.

This high-value resistor across antenna ter-
minals doesn’t appear to affect antenna op-
eration, and may save my rig’s front end if 1
don’t have the antenna disconnected from
the rig when the static buildup occurs. For
more on preventing static buildup on anten-
nas, see the August 2014 QST article by
Phil Salas.” — 73, Charles Hoocker
VE3CQH, 431068 19th Line, East Garaf-
raxa, ON L9W 7E4, Canada; ve3eqh@
arrl.net

5Phil Salas, AD5X, “Antenna Feed Line
Control Box™ QST, Aug 2014, pp 40 — 44.

Technical Correspondence items have not been
tested by QST or the ARRL unless otherwise
stated. Although we can't guarantee that a given
idea will work for your situation, we make every
effort to screen out harmful information.

Materials for this column may be sent to ARRL,
225 Main St, Newington, CT 06111; or via e-mail
to te@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 a work, please send the author(s) a
copy of your comments. The publishers of QST
assume no responsibility for statements made
herein by correspondents.



Hints & Kinks

Build a Current Shunt Resistor

I needed to take current readings that ex-
ceeded the 10 A rating of my digital multi-
meter (DMM). The solution was to build a
0.01 Q current shunt resistor capable of
handling up to 20 A of current flow.

A current shunt resistor is placed in series
between the equipment load to be measured
and its power source. A voltmeter is con-
nected in parallel with the resistor and is
used to measure the voltage drop across the
resistor. Ohm’s Law is used to determine
the amount of current in amperes [ for a

Powerpole Connectors \
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Flgure 1 — Current shunt resistor schematic.

Flgure 2 — The resistor is made from a 6-foot length of 12 AWG copper
wire formed into a multiturn coil having an inside diameter of 1% inches.

[David Warner, W7SZS, photo]

Steve Sant Andrea, AGAYK, hk@arrl.org

given voltage E and resistance R using the
formula I = E/ R. For example, if you were
to measure 0.2 V across the 0.01 € resistor
then the corresponding current would be
0.2/001 =20 A.

I decided to build a 0.01 Q current shunt
resistor because it produces a negligible
0.2 V drop in the supply voltage when pre-
sented with a 20 A load. Also, the current
through the shunt is 100 times the voltage
across the shunt; that is with a resistance of
0.01 €, each 0.01 V that appears across the
shunt indicates a current flow of 1 A. So if
0.03 V appears across the shunt, by Ohm'’s
Law, 3 A must be flowing through the shunt
(0.03/0.01 =3).

Construction

I made the current shunt resistor from a
6-foot piece of 12 AW G insulated solid cop-
per wire (see Figure 1). The resistance of
12 AWG wire is 1.588 (2 per thousand feet
or 0.001588 Q per foot and an ampacity
[The maximum safe current carrying capac-
ity. — Ed.]rating of 25 A. | formed the wire
into a multiturn coil having an inside diam-
eter of 1% inches, which allows it to fit into
a5 x 2% x 2 inch plastic project box (see
Figure 2). Banana binding posts and
Anderson Powerpoles are used for connect-
ing the resistor (see Figure 3). Tip jacks are
used for connecting the millivoltmeter or

High Current Shunt, Karo Coating,
and Powerpoles in a Bind

DMM test leads across the resistor.

Setup and Use

Attach the positive lead (B+) from your
power source to the shunt binding post next
to the red tip jack, and your load equipment
supply lead (B+) to the other binding post.
Your power source’s negative lead (B-) is
connected directly to the equipment load.

If your equipment has Anderson Powerpole
connectors, then you can connect your
power source to the connector pair near the
red tip jack and your equipment load to the
other pair. Observing meter polarity, insert
the test leads of your millivoltmeter or
DMM into the black (meter-negative) and
red (meter-positive) tip jacks. Turn on your
power source and load equipment. Observe
the voltage reading on your meter, which
will be in millivolts.

Calibration

Calibration of the shunt requires a cali-
brated ammeter, a voltmeter with a 10 MQ
or greater input impedance, and an adjust-
able load. I used a 100 W HF transceiver (in
CW mode) terminated into a RF dummy
load as my adjustable load; I changed the
amperage level by adjusting the RF drive
level as needed. 1 used my DMM for the
calibrated ammeter and voltmeter. To cali-
brate the shunt you need to record several

Flgure 3 — The current shunt resistor mounted in a small plastic project

box. [Dawvid Warner, W7SZS, photo]
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current and voltage readings as follows:

1. With the power off, connect the load to
the power source, turn on the power, and set
the load to draw a minimum current; turn

the power off. Set the DMM for an ammeter
scale and connect it in series with the load.
Turn on the power and adjust the load until
the ammeter reads 1 or 2 A. Note the cur-
rent,

2. Turn the power off. Replace the ammeter
with the shunt resistor. Set the DMM for a

voltage scale and connect it to the tip jacks
on the shunt.

3. Turn the power on. Note the voltage read-
ing on the DMM.

4. Turn the power off and repeat the proce-
dure, raising the current an ampere or two
each time until you reach the limit of the
ammeter.

Using Ohm’s Law R = E /[, divide the mea-
sured voltage E by the measured current / to
obtain the corresponding resistance value R
for each current point you recorded. Find
the average of all the resistance values
Raive.

If your shunt has too much resistance,
you can trim a calculated length off your
wire. Two calculations are needed. First,
determine the wire resistance per inch
Ry by dividing R 4y by the length of the
wire. Mext calculate the number of inches
to be trimmed using the formula: (R .5 —
0.01) / Ryyepg- Cut about ¥ inch less than
your calculated trim length to compensate
for the wire attached to the banana binding
posts.

Final Comments

The current shunt resistor can also be used
on ac power circuits. For example, you
might have a portable generator and need
to know how much current a load is draw -
ing. This can be done by connecting the ac
line (L, black) conductor to the two binding
posts, with one side going to the power
source and the other going to the load. The
ac neutral (N, white) and protective ground
(PG, bare copper or green) conductors
would be connected directly between the
ac power source and load. [When measur-
ing ac, make sure your DMM is set to an
appropriate ac scale. — Ed.] — 73, David
Warner, W78ZS, 19658 Schaefer Dr,
Oregon City, OR 97045, wiszs@arrl.net

Karo Corrosion Cure
Early in my broadcast engineering career |
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did maintenance on mountaintop micro-
wave relay stations, which had large banks
of lead-acid batteries. The maintenance ex-
ercises at these stations consisted primarily
of cleaning corrosion from battery termi-
nals until one of the technicians came up
with what was a stroke of genius — using
clear Karo syrup for corrosion protection.

At the time I learned this trick, the battery in
my Jeep had top terminals. I cleaned the
whole battery and the clamps, then re-as-
sembled everything, including the wire I'd
attached to the positive clamp for my rig. I
carefully poured clear Karo syrup over each
terminal. I used just enough to cover the
battery post and most of the terminal, fi-
nally using a small screwdriver to encour-
age the syrup to migrate beneath the
clamps. 1 kept that car for another 2 years
and never saw a spot of corrosion on either
battery terminal again.

It is necessary in using this technique to be
careful not to get syrup into the cells. I never
applied the syrup anywhere near the battery
ventilation openings. Also, make sure the
container you use to apply the syrup is non-
conductive. Your car or emergency battery
may be low voltage but lead-acid batteries
can deliver hundreds of amperes. Shorting
the hot side to ground will cause very rapid
overheating of the battery that could result
in fire and explosion.

With the presence of fiber in today’s world,
the days of microwave relay stations with
their house-sized battery banks are pretty
much over. But this interesting trick of
using small amounts of Karo syrup to neu-
tralize battery acid may still be useful today.
— 73, Tom Norman, KQ7T 452 N Section
Ext, South Lebanon, Ohio 45065, toml
norman @live.com.

Powerpole Soldering Jig

I devised a simple jig to keep everything in
proper alignment when soldering Anderson
Powerpoles. I made the jig froma 2 x 4 cut
down to about 12 inches square and
6 inches long. Then I made a 22.5° cut on
one end and attached a % inch black binder
clip as shown in Figure 4. The bend on the
end of the Powerpole contact seats nicely
on the rolled edge of the binder clip main-
taining proper alignment. The rubber bands
are used hold both electrical conductors in
place. — 73, Dean Sheeley, W7DWS, 3957
Purple Sage, Prescott, AZ 86301, dean
sheeley @gmail.com.

Flgure 4 — This simple woocden jig simplifies
the soldering of Fowerpole connectors. [Dean
Sheeley, KG7DKC, photo]

Plotting Your Antenna

I appreciated the Doctor’s item in the
December 2013 O85T showing how to over-
lay an azimuthal map with antenna plots.!
For many years I have been using a similar
technique that uses a simple tool.

I scanned an azimuthal map centered on my
hometown, San Francisco, from an old
ARRL® Antenna Book (14th edition), then
printed it on a sheet of 8%z x 11 inch Apollo
CG7033S Quick-Dry Inkjet Printer
Transparency Film.2:? I then overlay this
on my EZNEC plots — on paper or right
on the monitor screen — to see how my
proposed antennas should behave. Trans-
parency film is available at Office Depot,
Staples, or other office supply stores. — 73,
Jerry Boucher, WA6CDO, 212 Waterside
Cir: San Rafael, CA 94903-2794, wabedo @
jdboucher.com.

1J, Hallas, W1ZR, “The Doctor |s In” QST,
Dec2013, p 46.

2Available from your ARRL dealer, or from
the ARRL Store, ABRL order no. 6948
(22nd Edition). Telephone toll-free in the US
888-277-5289, or 860-594-0355, fax 860-
594-0303; www.arrl.org/shop/, pubsales@
arrl.org.

? Note that the current editions of the Antenna
Book and Operating Manual no longer con-
tain azimuthal equidistant maps. Azimuthal
gguidistance map generators can be found
on many ham-oriented websites. AC6V.com
has many such links and a general search
for “azimuthal equidistant maps” will yield
numerous results.

“Hints and Kinks” items have not been tested
by QST or the ARRL unless otherwise stated.
Although we can't guarantee that a given hint
will worlk 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 “Attn: Hints and Kinks™ at
ARRL Headquarters, 225 Main St, Newington,
CT 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.



Colorado Cliffhanger

Ham radio provides a crucial safety net for off-roaders

Gene Chapline, KSYFL

Black Bear Pass is a heart-
less, frosty place. In 2011
and 2014, the snow was not
cleared from the road over the
pass until mid July. The trail is
nature’s tollway between the
towns of Ouray and Telluride
in the San Juan Mountains
of Colorado. You don’t pay
money for passage. Instead you
pay very close attention. The
US Forestry Service describes
the route as “very technical”
and “difficult,” which, in lay-
man’s terms, means “terrify-
ing"” and “treacherous.” Black
Bear Pass always delivers un-
forgettable moments. Some
are of the white-knuckle terror
kind and others are of rapturous
disbelief at the beautiful vistas
unknown and unimagined on
any strip of interstate asphalt.

Enter the Amateur Radio ser-
vice. On Black Bear Pass, ham-
ming is not a hobby. It’s what
the FCC calls it — a service.
Hams are there for 1 week each
summer to help fellow hams
and other off-roaders cope with
the unpaved, rocky, narrow-
ledged, and sometimes vague
path of treacherous switchbacks
hanging like an afterthought
alongside the mountain’s steep

drop-offs.

These Amateur Radio opera-
tors are participants in the
FJ Summit, an annual event
that brings together owners of
vehicles suitable for unpaved
mountain trails and old mining
roads. Hams provide crucial
communication from key loca-
tions. Some hams are trail lead-
ers in front of a small convoy,
while others are “tailgunners”

traveling Colorado’s Black Bear Pass.

The author and his mobile driving through Corkscrew Guilch, in the
San Juan Mountains. [Josie Chapling, KSJTC, photo]

|

Robbie, KDOCMN, acting as a spotter on a difficult turn.

at the rear of the procession,
keeping the trail leader in-
formed of any problems. Other
hams, equipped with handheld
transceivers, are spotters at dan-
gerous switchbacks, directing
and coaxing drivers around the
turn. Nearly all the drivers com-
municate among themselves
with Citizens Band radios, but
hams provide the more reliable
longer-distance communication
through local repeaters and HE.

Reliable Communications
Each year drivers who are ham
radio operators demonstrate the
benefits of the amateur service,
and each year the ham popula-
tion at the event grows larger.
Drivers witness what hams
accomplish and show up the
following year with call signs
and radios. They recognize the
value of reliable communica-
tion when facing trail hazards,
punctured tires, broken tie-
rods, and the plethora of other
prablems that traveling the Pass
entails.

When the first F] Summit was
held several years ago, the orga-
nizers did not plan on utilizing
Amateur Radio. They relied
upon CB and Family Radio
Service (FRS) radios for com-
munications. Then hams began
to contribute ideas and support.
Shane Williams, K2TRL, the
publisher and editor of FJC
Magazine, prepared a page
devoted to communication for
the event’s 2010 guidebook.
Shane published suggested
simplex frequencies for hams to
use, along with frequencies and
coverage maps of local repeat-
ers. During the 2011 event, Lee
Petersen, NSMUD, presented a
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demonstration of Amateur Radio, as did
the author of this article in 2012. In 2013
and 2014, Tsuyoshi Nagano, WH7JJ, led
WE teams in testing sessions that produced
several new hams.

Each year hams with antenna analyzers
have helped non-ham participants tune
their CB antennas. Hams have lent FRS ra-
dios to convoy drivers who had no radios,
which enabled the hams to relay convoy
information to them. In 2013 and 2014,
Robbie Antonson, KDOCMN, acted as a
spotter for drivers maneuvering through
two especially tricky switchbacks on
Black Bear Pass. Robbie carried a hand-
held transceiver tuned to 146.46 MHz as
a safety measure to communicate emer-
gency information to hams in Ouray and
Telluride, if necessary.

Trail leaders have always been eager to
assign hams the task of “tailgunner,” the
last vehicle in the convoy, because of their
ability to spot trouble anywhere in the con-
voy and to communicate that information
up the line or to hams in Ouray. During
the 2013 and 2014 events, more than 30
Amateur Radio operators attended the
Summit, representing more than 10% of
the attendees.

Radio Rescue

The rescue of a vehicle during the 2013
Summit substantially proved the value of
Amateur Radio for off-roaders. A miner,
on his way to his claim, misjudged the
narrow end of a shelf road and ended up
high-centered on a rock, with the two pas-
senger side wheels of his vehicle hanging
off the shelf. The vehicle was precariously
perched, close to tumbling down the
mountainside, There was no cellular tele-
phone service in the area and the CB cov-
erage was severely limited and essentially
useless. Seeking help, the driver walked
down to a trail that was being traversed by
Summit drivers and encountered a convoy
in which there were several hams, includ-
ing Tsuyoshi Nagano, WH7JJ; Tamami
Stump, KG7DDQ, and Laurence Bierner,
KF/CUT.

Laurence established radio contact with
fellow hams on a trail closer to the miner’s
vehicle and asked if they could assess
the situation. The closer group included
Mark Seiferth, K2ZRBA; Mike Harrison,
K1ZZM, and Jim Long, K9JBO. These
three hams and the other drivers with them
found the miner back at his vehicle within
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MNear the end of the trip, the convoy descends Black Bear Pass, heading toward Telluride
in the distance.

half an hour. The miner was dumbfounded
that someone had responded with help so
quickly. The hams ex plained that it was all
because of Amateur Radio,

Mark, K2RBA, had a treasure trove of
recovery gear that was quickly put to use.
The hams and their companions attached
shackles, tow ropes, and snatch straps to
anchor the vehicle to nearby rocks. They
relayed GPS coordinates to Tamami,
KG7DDQ, who relayed the location back

to Ouray in an effort to summon a com-
mercial wrecker, but there was no wrecker
available.

Back at the scene of the mishap, the hams
and their companions decided to take a
more aggressive approach. They sirung
out the winch on the miner’s vehicle and
attached it to a large nearby rock, then
carefully and cautiously winched the ve-
hicle off the hazard. The miner, a seasoned
off-roader, acknowledged that he should



have picked a better path. He thanked the
group and insisted that he foot the bill for
their supper. At supper, everyone in the
group who did not have an Amateur Radio
license resolved that it was necessary to
have one in 2014 for safer off-roading.

Two weeks later, each ham who par-
ticipated in the communication for the
recovery received an unexpected surprise
— a Good Operator Report from ARRL®
Official Observer Tsuyoshi Nagano,
WH?7]1J. Tsuyoshi remarked, “Great con-
tribution for the off-road rescue and re-
covery effort at Colorado Mountain. Your
operating practices were consistent and a
model for others.”

The number of Amateur Radio operators
now participating in the FJ Summit event
Justifies the establishment of a monitoring
station for future events. The planis toes-
tablish a station at the event headquarters
for APRS tracking and monitoring of the
HF and VHF frequencies used by hams
participating in trail runs on the surround-
ing mountains, thereby fulfilling the ama-
teur’s creed to always be ready for service
to country and community.

All photos by the author, except as noted.

Gene Chapline, K5YFL, an ARRL member,
serves as the county attorney of Live Oak

The trip through Black Bear Pass is not all white-knuckle curves, as this County, Texas. He has been licensed sinpe

view of Bridal Veil Falls demonstrates. The building at the top houses the 1959 and holds an Amateur Extra class license

second-cldest ac generating power station in the country. f}“d a commercial General Radiotelephone
icense.

Gene has been an Amateur Radio on the Inter-
national Space Station (ARISS) technical men-
tor since 2001 and has mentored more than 60
contacts between schools and the [nternational
Space Station. A former Scoutmaster, he
coached the two Boy Scouts who operated the
ground station during the school contact, which
became the subject of a scene in the IMAX
movie, Space Station,’

Gene is a delegate to the 30-member execu-
tive council that reviews and revises the Texas
Statewide Communications Interoperability
Plan and is certified by the state of Texas as
an All-hazards Communications Unit Leader
in accordance with the standards set by the
US Department of Homeland Security Of-
fice of Emergency Communications. He can
be reached at PO Box 902, George West, TX
78022, kKSyfl@yahoo.com.

'R. White, K15TO, “Amateur Radio Hits the Big
Screen.” QST, Jul 2002, pp 43-45

Did you enjoy this article?
Kyla, the traveling companion of Alan “Ace” Brown, KJ4UML, helps tune Cast your vote at
a CB antenna. [Josie Chapline, KSJTC, photo] www.arrl.org/cover-plague-poll
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The USS Shenandoah

The cross-continent flight of this airship had reliable
communications, thanks to radio amateurs.

Michael Marinaro, WN1M

During the first World War, Germany
was the leader in airship technology and
demonstrated their superiority with dev-
astating high-altitude bombing raids over
English cities. The largest took place on
the evening of October 19, 1917. Eleven L-
series rigid Zeppelins, rated for 20,000-foot
altitude, conducted the raid on London and
northeast England. On the return leg, the
airships were dogged by Allied aircraft.
Six returned safely to their German base.
Of the remaining five that were then scat-
tered over Northern France, one, identified
L. 49, landed behind French lines and was
captured intact and undamaged.

The Birth of the Shenandoah

The L-49 would become the prototype for
the first American-built rigid dirigible, the
USS Shenandocah — a Native American
word believed to mean “Daughter of the
Stars.” Carrying the Navy designation
ZR-1, the craft was 680 feet long and 80
feet in diameter.

The Navy had ambitious plans for ZR-1.
The ZR-1 ultimately was to traverse the
North Pole from west to east — from
Alaska to Norway. But first it was to con-
duct demonstration and training flights,
ending in a flight to the west coast and
back. These continental flights gave
Amateur Radio operators an opportunity
to participate in these historic events and
demonstrate their abilities and skills.

Am ateur Radio Invoivement

In preparation for the cross-country journey,
the sixth engine of the ZR-1 was removed
from the rear of the control cabin and a
radio shack was built in the space. Installed
was a powerful but conventional Navy
longwave transmitter for ACCW operation
on 500 to 200 kilocycles and a shortwave
CW station set up specifically for contact-
ing radio amateurs. The shortwave station,
with call letters NERK, included a trans-
mitter with a 50 W input final tube set for
operation at 3000 ke. The ARRL provided
the Navy with a list of prominent amateurs
capable of operating within the 3500 and
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The USS Shenandoah was the first airship to
be filled with expensive and rare helium; this
was considered safer than the highly flammable
hydrogen that had been used previously.

7000 kHz bands, and issued bulletins detail-
ing the flight. Amateurs were encouraged to
submit reception reports and logs of cross-
band contacts.

The flight started on October 7, 1924 with
the route taking the craft over Washington
and on to Fort Worth with a crossing over
the Rockies through three passes in New
Mexico. Thenit went onward to San Diego
and up the coast to Seattle with no difficul-
ties. After 19 days and 210 flying hours,
ZR-1 was moored again within its hangar
at Lakehurst, New Jersey.

In a letter to the League from the Secretary
of the Navy, published in the January 1925
issue of (ST, there appeared an excerpt of
a report from the Commanding Officer of
the USS Shenandoah. The Commanding
Officer commended the amateur com-
munity for their effort. Underscoring the

effectiveness of the shortwave system, he
stated that NERK maintained satisfactory
communications with amateurs for about
18 out of the 24 hours of every day, even
over the remote deserts of the Southwest.
He went on to state that approximately 250
amateur and commercial stations in the
US, Canada, and Mexico had been worked;
and that amateurs had handled traffic that
was sometimes more than 1000 words in

length.

Fate of the Airship

Regrettably, the future of the USS
Shenarndoah did not parallel that of its
Amateur Radio airmates and support-
ers. The Navy and the government were
reluctant to fulfill the objective of a polar
flight. After being unused for some time, a
slightly modified ZR-1 embarked upon its
57th and final flight on September 3, 1925.
The first destination was St Louis, and then
the airship went on to a series of other dem-
onstrations in the Midwest.

En route, the USS Shenandoah encoun-
tered an unusually heavy squall line over
Ohio, and was twisted in two by torsional
winds, resulting in the loss of 14 of the 41
crew members. Despite this tragedy, this
was not the end of organized Amateur
Radio engagement in the efforts to fly
airships over the North Pole. Amateurs
supported the successful crossing of the
Pole by the Norge in 1926, and the rescue
of the crew of the airship lalia. You can
read more about the flight of the Ifalia, and
the related tragedy, in the July 2014 issue
of OST.

Michael W. Marinaro, WIN1M, an ARBL member,
was first licensed in 1952 as KN2CRH and has
been licensed continuously ever since. He now
holds an Amateur Extra class license.

Mike is the ARRLs volunteer historian. You can
reach him at PO Box 404, 250 Cold Brook Rd,
South Glastonbury, CT 06073-0404 or by e-mail
at wnim @arrl.net.

Did you enjoy this article? /
Cast your vote at
www.arrl.org/cover-plague-poll
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The Bill Leonard, W2SKE,
Professional Media Award

Nominations are due by December 5!

Sean Kutzko, KX9X
ARRL Media and Public Relations Manager
kx9x@arrl.org

‘We all like to give credit where creditis due.
In 2014, Amateur Radio received a lot of
excellent publicity covering our response to
numerous natural disasters,
as well as highlighting educa-
tional programs like Amateur
Radio on the International
Space Station (ARISS), and
instances of community
goodwill. In appreciation for
their efforts, ARRL sponsors
the Leonard Award to honor
media professionals for help-
ing present Amateur Radio in
a positive light.

The award was created in
1999 as a tribute to Bill
Leonard, W2SKE, an avid Amateur Radio
operator who was a longtime employee of
CBS as a reporter, manager, and ultimately
President of CBS News. He was the author
of the famous 1958 Sports Hiustrated ar-
ticle about contesting called, “The Battle
of the Hams,” hosted a weekly program
on the Voice of America in the 1950s that
was focused on Amateur Radio news, and
narrated a documentary on Amateur Radio
contesting in the 1980s called “To Win The
World.” Leonard became a silent key in
1994 after suffering a stroke. He was post-
humously inducted into the Broadcasting &
Cable Hall of Fame in 1996.

Details on the Award

The Leonard Award has three categories:
Audio, Visual, and Print/Text. Amateurs
are welcome to nominate members of
professional media outlets, and the ARRL
Public Relations Committee will review
the nominations. Recipients must be pro-
fessional journalists in print, electronic
media or multimedia. For awards standards,
“professional” is defined as full- or part-
time journalists, stringers, freelancers, and
contract journalists. In the case of a group

Bill Leonard, W2SKE (SK)

project, only one prize will be awarded

on behalf of the group. The piece must be

truthful, accurate, concise, and reflect the

highest journalistic standards. The award

will be granted to works deemed the best

reflection of the enjoyment, importance,
and public service value of
Amateur Radio.

The final decision will be
made by the ARRL Board
of Directors at their January
2015 meeting. Winners of
the Leonard Award receive
an engraved commemora-
tive plaque, and a $250 do-
nation will be made in their
name to the charity of each
winner’s choice.

‘Who should you nominate?
Did your club or group get
great coverage for Field Day, a public
service event, or your efforts during an
emergency or educational outreach? This is
a way you can thank the journalist who gave
you that exposure. Media professionals can
submit their own work, but it's far better to
have a member of the Amateur Radio com-
munity submit the work.

Submission Criteria
Send us a letter or e-mail with the name
of the journalist, the media outlet they

Strays
A Real Astronaut!

Lucas Tyre was clearly astonished by the op-
portunity to meet former NASA astronaut
Steven Nagel, NSRAW. US Air Force Colonel
(retired) at last year’s ARRL Midwest Division
Convention in Lebanon, Missourt. (Mr Nagel
recently became a Silent Key. Please see page
81 for details.) The event also featured Carole
Perry, WB2MGP, former teacher and 1987
Dayton Hamvention Ham of the Year, as well
as 1987 ARRL Instructor of the Year. From left:
Carole Perry, WB2ZMGP; Midwest Division
Convention staffer Wanda Tyre (wife of Greg

work for, and why you feel they should be
considered. A copy of their work must be
included with the submission.

Audio: Submit a CD with audio file(s) in
MP3 or WAV format with the name of the
candidate written on the CD.

Video: Submit a CD with the file in MP4
format or a DVD of the work with the name
of the candidate written on each disk.

Print/Text: Submit clear, easily readable
copy of printed text, any related web ad-
dresses and 8.5 x 11" sheets displaying the
writing exactly as it appeared to the public.
Photocopies are acceptable.

For more information on the Bill Leonard
Award, complete rules and nomination
forms, visit www.arrl.org/bill-leonard-
award or call the ARRL Public Relations
Department at 860-594-0238.

Deadline: All nominations and sup-
porting materials must be received at
ARRL HQ by end of business on
Friday, December 3, 2014. No late en-
tries will be accepted. Mail them to;
Sean Kutzko, KX9X Media and
Public Relations Manager ARRL
225 Main St, Newington, CT 06111.

Tyre, WXO0E), Wanda’s grandson Lucas Tyre,
and astronaut Steven Nagel, NSRAW.
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Rick Lindquist, WWI1ME, wwime@arrl.org

Gift Will Preserve Rare DX and
DXpedition Logs of Yesteryear

Major ARRL Second Century Campaign Gift from JALBK Will Support DX Log Archive

A major donation from noted DXer Kan
Mizoguchi, JA1BK, to the ARRL Second

Century Campaign will sup-
port “The DX Log Archive
Endowed by JAIBK.” Earn-
ings from the generous gift
will fund the creation and
management of a DX Log Ar-
chive Program for paper DX
logs of rare and significant
DXpeditions that took place
predominantly in the 1950s,
1960s, and 1970s. The archive
also would include pre-1950
paper logs, as well as those

from rare operations, and logs kept by long-
time residents of very rare entities.

The ARRL will be reaching
out to the DX community to
collect paper DX station logs
for inclusion. All logbooks
will be inventoried and
housed at ARRL Headquar-
ters.

Confirmations from archived
logs will be made available

Kan Mizoguchi, JA1BK. [Rick
Lindquist, WW1ME, photo]

Southern Florida Section Manager Wins Full Term,
New SMs on Deck in Two Other Sections

ARRL Southem Florida Section Manager
Jeff Beals, WA4AW, has won a full term in
his own right, after being appointed to the
post earlier this year. In the summer election
cycle, Beals, of Loxahatchee, received 570
votes to 270 for his challenger, Tom Galla-
gher, NY2RE of West Palm Beach. Ballots
were counted on August 19, at ARRL
Headquarters. Beals’ 2-year term of office
began on October 1. He had served as
Southern Florida Section Manager since
June 1 after being tapped to complete the
term of former Section Manager David
Fowler, K4DLF, who stepped down.

An ARRL Life Member, Beals has been li-
censed since the early 1960s. Prior to be-
coming SM, Beals was an Assistant Section
Manager. He served as ARRL Southeastern
Division Vice Director from 2009 until
2011,

Two other sections — Oklahoma and West-
ern New York — got new SMs on October
1. The Oklahoma Section will be led by
Llowyd Colston, KC5FM, of Altus, the only
nominee for the volunteer post. Current SM
Kevin O'Dell, NOIRW, of Perry, decided
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not to run for a new term of office after serv-
ing since 2010.

In the Western New York Section, as Laura
Peters-Mueller, N21LIM, of Falconer — the
only nominee for the position — takes the
reins from her husband, John Mueller,
K2BT, who opted not to run for another
term. He is a candidate in a three-way race
for Atlantic Division Vice Director. Peters-
Mueller has been a Western New York As-
sistant Section Manager for the past 2 years.

Several sitting ARRL Section Managers
faced no opposition and have been declared
elected for 2-year terms beginning October
1. They are Betsey Doane, K1EIC (Con-
necticut), Edward Stuckey, AITH (Idaho),
Skip Jackson, KSOJ (Minnesota); Lynn
Nelson, WOND (North Dakota); Scott Yo-
nally, N8SY (Ohio); Rene Fonseca, NP30O
(Puerto Rico), and Frederick Kleber, KOVV
(Virgin Islands).

Ballots in contested races will be counted
and successful candidates announced on
November 18. Those elected take office for
3-year terms starting at noon Eastern Time
on January 1, 2015.

via Loghook of The World (LoTW) or,
upon request, with a traditional QSL card,

The ARRL Membership and Volunteer
Programs Department will manage the DX
Log Archive Program. A qualified volun-
teer or part-time ARRL employee will ex-
ecute the project. Earnings also will fund
any equipment, software, and materials
needed to maintain the program.

On behalf of the League, ARRL Individual
Giving Manager Lauren Clarke, KB1YDD,
expressed thanks and appreciation to Kan
for his financial contribution that will make
this new program possible.

| Balloting Setin Two

ARRL Divisions

When the ARRL Board of Directors gathers
for its Annual Meeting in January 20135,
some new faces will be at the table. ARRL
members in the Atlantic Division will elect a
new Director and Vice Director, while mem-
bers in the Great Lakes Division will choose
a Vice Director. Two sitting directors have
opted not to run for election: Cliff Ahrens,
KOCA, who was appointed in 2010 to suc-
ceed Director — now Honorary Vice Presi-
dent — Bruce Frahm, KOBJ, in the Midwest
Division, and Bill Edgar, N3LLR, who has
headed the Atlantic Division since 2006.

Succeeding Ahrens as Midwest Division Di-
rector next January 1 will be current Vice
Director Rod Blocksome, KODAS, the sole
candidate for the position. He has served as
Vice Director since 2010, when he was ap-
pointed to succeed Ahrens. Both Ahrens and
Blocksome were elected to full terms in
2011.

Two candidates hope to succeed Edgar in
the Atlantic Division. They are current Vice
Director Tom Abernethy, W3TOM, and
Phil Theis, K3TUF, who ran for the office in
2011. There is a three-way race for the Vice



Midwest Division
Director-Elect Rod
Blocksome, KODAS.
Because no candi-
dates stepped forward
te run for the Vice
Director’s slot that he
is vacating, ARRL
President Kay Craigie,
MN3KN, will appoint
someone to the post
once it is officially
declared open.

Director’s position.
Running are Scott
Bauer, W2LC, who
served previously as
Western New York
Section Manager;
Bob Famiglio,
K3RF, the current
Eastern Pennsylva-
nia Section Man-
ager, and John
Mueller, K2BT, the
outgoing Western
New York SM.

In the only other
contest, members in
the Great Lakes Di-
vision will choose
between incumbent
Vice Director Tom

Delaney, WEWTD,
and Steve Putman, N8ZR, to fill the Vice
Director’s chair. Delaney was appointed as
Vice Director earlier this year after the for-
mer Vice Director, Dale Williams,
WASEFK, became Director when Jim
Weaver, K8JE, stepped down from the
Board. Williams is the only candidate for
Great Lakes Division Director and has been
declared elected.

Incumbents in the Dakota and Delta divi-
sions also ran unopposed and have been
declared elected. They are Dakota Division
Director Greg Widin, KOGW, and Vice Di-
rector Kent Olson, KAOLDG, and Delta
Division Director David Norris, K5UZ, and
Vice Director Ed Hudgens, WB4RHQ.

Amateur Radio Operators
Delighted with California City
Council’s Antenna Decision

The nearly 300 radio amateurs who live in
Poway, California, may erect antenna sup-
port structures of up to 65 feet with only a
building permit and a courtesy notice to
their neighbors. The Poway City Council
unanimously approved the new ordinance
on August 3.

ARRL General Counsel Chris Imlay,
W3KD, said the League had worked with
Poway’s Amateur Radio community for “a
very long time” on the matter. ARRL's Ama-
teur Radio Legal Defense and Assistance
Committee contributed funding for the
effort.“It represented a big change in well-
entrenched attitudes in Poway spanning de-
cades, so thisis a big win for us,” Imlay said.

A technical report prepared by members of

the Poway Amateur Radio Society and sub-
mitted to City Council concluded that an-
tenna support structures of up to 65 feet
would represent “reasonable accammoda-
tion” for Amateur Radio communication
under PRB-1, due to the area’s varied to-
pography. The subject of Poway’s A mateur
Radio antenna ordinance arose in the case
of Howard Groveman, W6HDG, who

sought to install a 59-foot crank-up tower.
Poway’s previous ordinance had set a max-
imum height of 35 feet and required a vari-
ance for anything taller.

Under the new regime, installing an antenna
support structure taller than 65 feet would
require a new antenna permit and City
Council approval.

Silent Keys

velop a crew escape mechanism.

ARRL Midwest Division Newsletter

created.

Fame.

Nagel joined the Astronaut Corps in 1979 and was the pilot on
the last successful mission of Challenger in the 1980s, the only
time eight people were launched into space aboard the same
spacecraft. Following the Challenger disaster in January 1986
that killed seven astronauts, Nagel was part of the effort to de-

“He’s the reason Spider Man’s costume is red and dark blue, the
reason the Incredible Hulk’s skin is green.”
N2EST, who penned (ST cartoons in the 1980s and also once
worked for Marvel. “Goldberg was a giant in our industry.”’

said Jim Massara,

Goldberg started as a staff colorist at Marvel Comics in 1949,
when he was just 16. He went on to work for DC Comics and,
finally, for Archie Comics starting in the early 1970s. “He was Archie Comics’ prolific
lead artist for a number of years, and along with Dan DeC arlo was one of two artists
who defined the look of Archie and the gang for several decades,” Massara told ARRL.

NASA Astronaut Steven R. Nagel, NSRAW

Astronaut and Space Shuttle veteran Steven Nagel, NSRAW, of
Houston, Texas, died August21. He was 67. In April 1991, Nagel
was the commander of the first all-ham Space Shuttle crew
aboard Arlantis with Kenneth Cameron, KB5SAWP; Jay Apt,
N5SQWL; Linda Godwin, NSRAX — whom he later married —
and Jerry Ross, N5SCW, during the SAREX (Shuttle Amateur
Radio EXperiment) program, the forerunner to ARISS — the
Amateur Radio on the International Space Station program.

Steven Nagel,
MNSRAW, at the 2013
Midwest Division
Convention. [Midwest
Division Newsletter
photo]

Nagel retired from the Air Force and the Astronaut Office in 1995 and went to work
for Johnson Space Center in Houston. A year later, he transferred to NASA’s Aircraft
Operations Division as a research pilot. He retired from NASA in 2011 and joined the
faculty of the University of Missouri at Columbia. One of his last public appearances
was at the 2013 ARRL Midwest Division Convention in Lebanon, Missouri,

Survivors include Godwin and the couple’s two daughters. — Thanks to NASA, NPR,

“Archie’s Ham Radio Adventure” Comic Artist Stan Gold berg
Stan Goldberg, the artist who, with Mike Esposito, drew the -
“Archie’s Ham Radio Adventure™ comic for ARRL in the
1990s, died August 31. He was 82. A New York City native,
Goldberg was Marvel Comics’ chief colorist during the 1960s,
when most of the characters now associated with Marvel were

Cartoonist Stan
Goldberg.

In 1994, Goldberg was honored with an Inkpot Award at Comic-Con International in
San Diego, and in 2012 he was inducted into the National Cartoonist Society’s Hall of
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FCC News

New Amateur Radio Vanity Call Sign
Fee Set at §21.40

The FCC has settled on $21.40 as the Amateur Service vanity call
sign regulatory fee for Fiscal Year 2014. In June the Commission said it intended
to hike the current $16.10 vanity fee to $21.60 for the 10-year license term. In a
Report and Order and Further Notice of Proposed Rulemaking (R&O) on Au-
gust 29, the fee was recalculated to $21.40 for the 10-year license term, The
$5.30 increase still represents the largest vanity fee hike in many years. Notice
of the new fee appeared in the September 11,2014 edition of the Federal Regis-
fer and is now in effect.

The FCC’s Office of Managing Director sets the actual fee vanity call sign fee,
based on Wireless Telecommunications Bureau projections of new applications
and remewals, taking into consideration existing Commission licensee data-
bases, such as the Universal Licensing System (ULS ) database. The vanity call
sign regulatory fee is payable when applying for a new vanity call sign or when
renewing any vanity call sign designated as “HV"" in the FCC’s ULS database.

FCC Ups the Ante in Proposing Huge Fines on CB Operators
Right on the heels of a whopping $14.,000 proposed forfeiture for a Florida
CBer for failing to allow a station inspection, the FCC Enforcement Bureau
recommended a $22,000 fine for a New York CBer, alleged to have interfered
with the communications of other CBers, operated with an external RF ampli-
fier, operated without authorization, and disregarded earlier FCC warnings. The
FCC issued a Notice of Appareni Liability (NAL) in the case of James Engle of
Lewiston, New York, on August 28.

The FCC said that last October 23, agents from its Philadelphia office, respond-
ing to a complaint from a CB operator on 27.325 MHz, tracked the transmis-
sions to Engle’s station and “heard him repeatedly interrupt ongoing
transmissions of another CB operator.”” The following day, the agents inspected
Engle’s CB station and discovered two linear RF amplifiers. The FCC said
Engle admitted using one of the amplifiers the previous night; testing showed
that it was capable of putting out nearly 150 W,

CBers who operate “in a manner that is inconsistent with the CB rules’ are re-
quired to have an FCC authorization, the NAL pointed out. FCC rules prohibit
using an external RF amplifier with a FCC<ertificated CB transmitter, and if
an amplifier is on the premises, the FCC assumes that it has been used.

The FCC cited what it called Engle’s “deliberate disregard for the Commis-
sion’s requirements and authority” in making an “upward adjustment’” of $5000
in the proposed forfeiture.

Less than a week earlier, the FCC proposed fining a Florida Citizens Band op-
erator $14,000 for failing to allow FCC agents to inspect his station. The Com-
mission issued an NAL to Tommie Salter of Jacksonville on August 22. The
Commission alleged that Salter had denied permission for agents from the
FCC’s Tampa Office to check out his station in the wake of renewed complaints
of interference to a neighbor’s “home electronic equipment.” Salter had previ-
ously received a Notice of Violation for refusing an inspection request in 2004,
the NAL noted, and he also had been fined for operating with a non-certificated
transmitter during Commission-imposed restricted hours, following similar
interference complaints.

The FCC made an upward adjustment of $7000 in Salter’s proposed forfeiture,
asserting that his alleged misconduct “exhibits contempt for the Commission’s
authority, and threatens to compromise the Commission’s ability to fully inves-
tigate violations of its rules.”
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Section Manager
Nomination Notice

To all ARRL members in Arizona, Arkansas,
Towa, Kentucky, Mississippi, Montana, North
Texas, Orange, and Wyoming., You are hereby
solicited for nominating petitions pursuant to an
election for Section Manager (SM). Incumbents
are listed on page 16 of this issue.

To be valid, a petition must contain the signa-
tures of five or more full ARRL members resid-
ing 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
transmission 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 undersigned 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 CallSign__ City_ 7ZIP_ )

Any candidate for the office of Section Manager
must be a resident of the Section, an Amateur
Radio licensee of Technician class or higher 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 December 5, 2014, If more than one
member is nominated in a single section, ballots
will be mailed from Headquarters on or before
January 2, 2015, to full members of record as
December 5, 2014, which is the closing date for
nominations. Returns will be counted February
24,2015, Section Managers elected as aresult of
the above procedure will take office April 1,
2015,

If only one valid petition is received from a sec-
tion, that nominee shall be declared elected with-
out opposition for a 2-year term be ginning April
1,2015. If no petitions are received from a sec-
tion by the specified closing date, such section
will be resolicited in the April 2015 QST. A
Section Manager elected through the resolicita-
tion will serve aterm of 18 months. Vacanciesin
any Section Manager’s office between elections
are filled by the Membership and Volunteer
Programs Manager, — David Patton, NNIN,
Membership and Volunteer Programs Manager




Public Service

Rick Palm, K1CE, kice@arr.org

Operating in Winter

Winter is almost upon us — and it brings special challenges.

Hams are creatures of habit, and when we
think of preparations for deployments for
public service events and disaster communi -
cations responses, we think of our radios
and accessories first: what to put in our go-
kits before leaving the house. But there’s
more to think about before a deployment,
including the operating environment, which
can be extreme. Previous columns have ad-
dressed the demanding operating aspects of
wildfire scenarios, for example. Hams are
also creatures of comfort, and this month
we'll examine the special challenges of op-
erating in the cold.

Winter Operating
Considerations

First and foremost, before you are ready to
forsake a warm home to head out into the
cold, ask yourself if you are physically and
mentally fit for the deployment at hand.
Operating in winter places a premium on
physical fitness. If you are obese, smoke, or
have diabetes or other risk factors for heart
attacks or stroke, then you should not be out
in the field in winter. Similarly, the cold and
wind sap your mental reserves as well. Your
cognitive function and reasoning skills are
undermined in such conditions. Having said
this, let’s turn to the next consideration —
cold weather gear.

Cold Weather Gear

A long and safe history of winter mountain-
eering on Mount Washington in New
Hampshire’s White Mountains, the home of
“The World's Worst Weather,” taught
me about clothing. Two critical principles
apply to anyone going out into cold, icy, and
snowy weather: First, cotton kills. Second,
light is right.

Leave your jeans and flannel shirts at home.
A soon as they’re wet, which is almost in-
stantly, they become about as useful as a
screen door on a submarine. Wool is a viable
option, but is heavy and uncomfortable, as
anyone who has put on a pair of wool pants

They don't call Mt Washington, New Hampshire, “the home of the world's worst weather” for nothing!
It's safe to say this vehicle, parked at the summit, won't be going anywhere for a while, [NOAA photo]

knows. Historically, wool was the weapon
of choice against the cold for fishermen, log-
gers, and train coal tenders from a bygone
era. Technological advances, many of them
fueled by the needs of mountaineers, have
resulted in incredibly efficient and effective
synthetic cold-weather clothing. Undergar-
ments made from polypropylene or
Capilene®, coupled with fleece pullovers
and jackets, are very warm and wick away
moisture from the skin. An outer shell of
Gore-Tex® is breathable and allows the
moisture to escape while also being water-
resistant,

Another great advantage of these high-tech
fabrics is that they are lightweight. But wait,
there’s more: Capilene, fleece, and Gore-
Tex can be crumpled into small balls for
transporting efficiently in a backpack. You
can wrap the garments around your radios
and batteries to keep them warm and safe
from potentially damaging bumps and
abuse. At the end of the day, take off your

synthetic undergarments and know that
they’ll be dry within minutes. not hours as
with cotton or wool.

Batteries Discharge More
Quickly in Cold Weather

Batteries generate electricity through vari-
ous chemical reactions. As with all chemical
reactions, the temperature of the chemicals
involved plays a significant role in determin-
ing the rate of the reaction.

If you take a battery pack that you fully
charged at home in your nice warm shack
and expose it to cold temperatures, the elec-
tricity-producing reactions in the battery
slow down. This slowing down of the reac-
tions reduces the total power that the battery
can deliver. If that fully charged battery pack
is allowed to get cold enough, it will not be
able to generate sufficient power to operate
your radio. Further, if the pack actually
freezes, this will usually damage the battery.

When participating in field operations in a
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cold environment, you must take steps to
keep your radio’s battery warm to maximize
its power capacity and lifespan.

How to keep your batteries warm? [ used to
take a small handheld transceiver with me
on technical ice climbs up the steep gullies
ofHuntington Ravine on Mount Washington,
where problems and accidents were almost

inevitable. I carried the radio in a Dachstein
wool mitten, and if necessary planned to
warm a battery pack by tucking it into the
groin, where there is a lot of body heat. The
only time I had to use the radio was to call
for assistance on the 146.655 MHz repeater
at the top of the mountain at night, far later
than we had planned to be in the ravine. We
were lost. The radio worked fine, but 1

Technological advances, many of themn fueled by the needs of mountain-
eers, have resulted in seme incredibly efficient and effective synthetic
clothing. This Capilene jacket, for example, will effectively wick away mois-
ture from the skin. Add a layer of Gore-Tex to allow moisture to escape
while blocking moisture entering from the outside.

Amateurs assisted with communications as New England dug out after the big blizzard of February
2013. Hams operating outdoors learned quickly the value of keeping power sources warm. [Steve
Ford, WBSIMY, photo]
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couldn’t dial the repeater’s frequency in the
dark, owing to the almost catastrophic over-
sight of failing to bring a flashlight.

Cold-Weather Camping

Chances are if you are deployed for a winter
incident or event that runs over the course
of several days, you may end up camping in
a tent or pop-up trailer without heat. Winter
camping skills are essential for safety,
and obviously, comfort, Skills are learned
and practiced, not intuitive. If you have
never camped in summer, then you should
learn basic skills first, before attempting it
in winter.

The cold is an unforgiving environment; if
the cold undermines your safety or the
safety of others, it’s time to pack it up and
find warmth. The golden rule of winter
camping is, if any operator in your group
needs to call off the mission and he or she is
dependent on the rest of the team for evacu-
ation, then you coordinate with the leaders
and you all get him or her out.

Allow more time to perform tasks: they take
longer to do in the cold. Body motion slows
and arms and legs become clumsier. Work
hard to maintain a positive attitude, and do
what you can to keep the morale of your
team members up, as the cold will most cer-
tainly work to sap it. Leaders should have a
knowledge of cold weather physiology (eg,
detecting the early signs of hypothermia),
winter camping techniques (anchoring tents
in the snow, or even building a snow cave
— one of the scout crafts taught at the old
Klondike Derbies in my experience in the
'80s), physical fitness training, and proper
nutrition. Practice techniques in the back-
yard in summer.

Bring plenty of water as dehydration is a
major concern in any winter activity. Fill
Nalgene bottles and place them in fleece
insulation covers designed for the purpose.
Other essentials include plenty of food as
fuel to keep the body warm. Nutrition bars,
trail mix, and beef jerky always worked well
for me as between-meal snacks in the cold.
Learn how to cook in the snow, and melt

snow for water and treat it against bacteria
like giardia.

Practice using sleds or toboggans to haul
your gear over ice and snow. [ used a rock
climbing harness and tow ropes to pull sleds
with 100 pound loads over snowy roads and
trails to get into the mountains. That system
worked well.



Check out the resources and website of the
Boy Scouts of America, with which the
ARRL has a formal agreement, for cold
weather camping information and training:
www.scouting.org/scoutsource/sitecore/
content/scouting/training/adult/supple-
mental/coldweathe rcamping.aspx.

Conclusion

There are numerous aspects and special
risks that pose challenges to radio operators
in cold operating theaters. Detrimental ef-
fects of cold are insidious and subtle at first.
Good, safe operators know how to identify
them in team members and are able to effect
evacuations to safety and hospitals, if nec-
essary, quickly. Learn winter camping skills
well — they will carry over to all aspects of
operating in winter, even when not camp-
ing. And lastly, know how to maintain your
radios and batteries against the cold, so they
will keep working for you, the safety of
your team, and the event leaders and par-

In blizzard conditions, anchoring tents and even small structures is critical. This anchored building is ~ (ICLPANLs. It’s November, and winter is

at the summit of Mt Washington. [NOAA photo]

around the corner.

SKYWARN Recognition Day, December 6

The annual SKY WARN™ Recognition Day (SRD) will be Saturday,
December 6, 2014. This is the day when Amateur Radio operators
visit National Weather Service (NWS) offices and contact other
operators around the world. The purpose of the event is to recognize
the vital public service contributions that Amateur Radio operators
make during National Weather Service severe weather warning
operations. It also strengthens the bond between Amateur Radio
operators and the local National Weather Service. The event is co-
sponsored by ARRL and the National Weather Service. Please
remember that this is not a contest, so no scoring will be computed.

Object: For all radio amateur stations to exchange contact informa-
tion with as many National Weather Service stations as possible on
80 — 10 meters, 6 meters, 2 meters, and the 70 centimeter band.
Contacts via repeaters are permitted.

Date: National Weather Service stations will operate December 6,
2014, from 0000 — 2400 Z.

Exchange: Call sign, signal report, location, and a one- or two-word
description of the weather occurring at your site.

Modes: National Weather Service stations will work various modes
including SSB, EM., AM, RTTY. CW, and PSK31. While working
digital modes, special event stations will append “NWS"" to their call
sign (eg NOA/NWS).

Station Control Operator: Itis suggested that during SRD opera-
tions, a non-National Weather Service volunteer who is a licensed
radio amateur serve as a control operator for the station that is set up
at a NWS office. More details about this event may be found at
www.wrh.noaa.gov/mtr/hamradio.

Nominations Open for the

George Hart Distinguished Service Award
The ARRL Board of Directors first established the
George Hart Distinguished Service Award in July 2009,
to be given annually to an ARRL member whose service
to the League’s Field Organization is of the most exem-
plary nature. The Distinguished Service Award is named
in honor of George Hart, WINIM (SK), a longtime
Communications Manager at ARRL Headquarters and
chief developer of the National Traffic System (NTS).

Selection criteria include: Operating record with the
National Traffic System; or participation within the
Amateur Radio Emergency Service® (ARES®); or
Station appointments and/or leadership positions held
within the ARRL Field Organization.

Nominations should document as thoroughly as possible
the nominee’s lifetime activities and achievements
within the ARRL Field Organization. It is expected that
nominated candidates will have 15 or more years of dis-
tinguished service, The Programs and Services
Committee will serve as the Review Committee, with
the Board of Directors making the final determination at
its Annual Meeting in January.

Nominations including any related supporting mate-
rial and letters of recommendation, may be e-mailed
to ARRL Headquarters to the attention of Field
Organization Team Supervisor Steve Ewald, WV X
(wvlx@arrl.org). Nominations and supporting materi-
als must be received no later than November 1, 2014, to
be considered.
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"
Contest Corral —November 2014

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.

Start - Finish

Date-Time
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07002
12002

12002
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19002
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13002
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0000Z
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Date-Time
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16
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16
16
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27
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See
website

12002
1200Z
0500Z

0300Z

0300Z
17002
17302
04002

See
website

02152
0300Z

24007

2359Z

2359Z
1300Z
1200Z

23502
0200Z
0500Z

18002
12002

11592

0700Z
0100Z

03002

03002
23587
17002
04002

03302

02002
0600Z
23597

23587

Bands

HF /VHF+

35-28/ -

1.8-28/ -
3.5-28/ -
3.5-21/-

18-28/-

1.8-28/ -
28/-
35.7/-
35-28/ -

1828/ -

3.5-14/-
1.8-14/-

3528/ -

- 150-1296

28/-
3.5-28/ -
1.8-28/ -

35-28/ -

1.8-28/50

1.8-28/
50-440

35-28/ -
3528/ -

1.8-28/-

1.8/-
1.8/-

1.8-28/-

1.8-28/ -
1.8-28/50
35-71-
1.8-28/ -

3.5-14/ -

1.8-28/50
1.8/-
1.8-28/ -

1.8-28/ -

Contest Title
IPA Contest

Ukrainian DX Contest
Himalayan Contest
Radio Club of America QSO Party

ARRL November Sweepstakes

Collegiate ARC Championship
DARG 10-Meter Digital “Corona™
OK1WC Memarial Contest
ARS Spartan Sprint

CW0Ops Weekly Mini-CWT Tests

NS Weekly RTTY Sprint
MS Weekdy CW Sprint

Worked All Europe DX Contest

ARRL EME Contest

10-10 Fall Digital QSO Party
Japan Intermational DX Contest

OK-CM DX Contest
Straight Key Weekend S printathon
Kentucky QSO Party
CQWE (Western Electric)

Feld-Hell Turkey Shoot Sprint
LZ DX Contest

Bussian WW Multi-Mode Contest

All Austria 160 Meter Contest
RSGB Second 1.8 MHz Contest

ARRAL November Sweepstakes

Collegiate ARC Championship
ARS HF Contest
Homebrew and Oldtime Contest
Run For the Bacon

NAQCC Monthly QRP Sprint

SKCC Straight Key Sprint
Top Band Sprint
Full Day of Hell

CQ World Wids CW Contest

PhCW

PhCW
PhCW
Ph

cw

cw

Dig
PhCW

Dig

Dig

Ph CW Dig
Dig
Ph

cw
Ph CW Dig
Ph CW Dig
Dig
PhCW
Ph CW Dig

Ccw
cw

Ph

Ph
Ph €W Dig

CW

CcW

Cw
PhCW
Dig

Gw

Exchange

RST and serial or “|PA” and state

BST and serial or Ukraine oblast
HS(T) and Indian state or power
RST QTH, name, equipment

Serial, category, call, check,
AF!FIUF!TKC sec

See ARRL Sweepstakes
RST and serial
RS(T) and serial
AST, S/P/C, and power

MName and member number
or

Serial, name, and S/P/C
Serial, name, and S/P/C

RST and serial
(see web for QTC rules)

Call signs, signal report,
acknowled gement

Call, name, 10-10 number, S/P/C
RST and JA prefecture or CQ Zone
RST and serial or OK/OM district

RST, S/P/C, name, SKCC nr

or “nomne”
AST and KY county or S/P/C

Call, name, Bell QTH, years
of service

RST, S/P/C, Feld-Hell member nr
RST and ITU Zone or L7 district

RBST and serial or 2char
oblast code

RST, serial, OE district
RST, serial, UK district

Serial, category, call, check,
A RFIL.I’F{K Csec

See ARAL Sweepstakes
RS(T) and serial
RST, serial, and category
RST, S/P/C, Flying Pig nr or power

RST, S/P/C. and NAQCC mbr nr
or power

HST, S/P/C, name, SKCC nr
or power

ST, S/P/C, ARCI number or power

RST, S/P/C, Feld-Hell mbrnr,
4-ghar grid square

RST and CQ zone

Sponsor's Website
www.iparc.ce

urdxc.org

www.arsi.infolfcc

i

www.radioclubofamerica.org
www.arrl.orgicontests
www.collegiatechampionship.org
www.darc.defreferate/ulw-funksport
www.memorial-oklwe.cz
www.arsgrp.blogspat.com
www.cwops.orgicwt.html
www.nccesprint.com
www.nccesprint.com

www.waedc.de

www.arrl.orglontests
www .ten-ten.org
jiche.org
okomdx.crk.cz
www.skeegroup.com
www.wkdxa.com
cqwe.cboh.org
www.feldhellclub.org
lzdx.bfra.org
www.rdrclub.ru
www.oevsv.at

www.rsgbcc.org

www.arml.orgicontesis

VL J O 1 . L org

www arsitalia.it

www.grpce.dejcontestrules/hotr.html
www.fpgrp.org
nagec.info
www.skeegroup.com
www.grparci.orglcontests
www.feldhellclub.org

WWW.COWW.com

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 60, 30, 17, and 12 meter bands. Serial = Sequential number of the contact. $/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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World Radiosport Team
Championship —WRTC2014

One hundred and eighteen hams from throughout the world journeyed to
New England to compete for the most prestigious medals in Amateur Radio.

Randy Thompson, K5ZD

The World Radiosport Team Championship
2014 (WRTC2014) was held July 8 — 14
and kicked off a week of Amateur Radio
activities in New England leading up to the
ARRL National Centennial Convention.
Fifty-nine two-operator teams representing
38 countries came together to compete in an
over-the-air radiosport event for gold, silver,
and bronze medals. When all was settled, a
team from the USA captured the gold over
teams from Slovakia and Germany.

The WRTC concept began in Seattle in
1990 with 22 teams, including a historic
first with several from the Soviet Union.
From that simple beginning, the WRTC
team competition concept moved on to San
Francisco (1996), Slovenia (2000), Finland
(2002), Brazil (2006), and Russia (2010),
Each event was conducted in the Olympic
style with opening and closing ceremonies,
intense competition, and a moment on the
medal stand for the winners.

WRTC is much more than a competi-
tion — it also fulfills the Amateur Radio
mission to foster international goodwill.
Many of the competitors have worked each
other thousands of times over the air, but

World Radiosport Team Championship

had never met in person. A handshake and
conversation makes future contacts more
meaningful.

Team Selection

Selection of the team leaders was based on a
3-year qualifying process that used the best
scores from 55 qualifying events. The world
was divided into 29 qualifying regions to
insure global diversity of participants. The
top qualifier in each region was invited to
become the team leader and was free to
select a teammate. Some chose close friends
they had operated with before, while others
sought out a partner with complementary op-
erating skills. Jeff Briggs, VY2ZM, selected
his son Patrick, KK6ZM. Hamilton Oliveira
Martins, PY2YU, chose his brother Rafael,
PY2NDX. Sandy Raeker, DL1QQ, chose
Irina Stieber, DL8DYL, to create an all-

WRTC2014 medal winners (left to right) OM3BH, OM3GI, N6MJ,
KL9A, DL11AO and DJSMW. [Nodir Tursoon-Zadeh, EY8MM, photo]

&

female team. Regardless of how the teams
were formed, all came to New England with
an eye on winning the gold medal.

Each team in the competition was also as-
signed a referee to monitor the operation
and provide a decision on rules if needed.
There were 64 referees selected from
around the world. Many were experienced
and successful contesters in their own right.

Gathering in Westborough
Competitors and referees began arriving
at the WRTC2014 headquarters hotel in
‘Westborough, Massachusetts on Tuesday
and Wednesday. The lobby of the hotel
grew noisier and more joyful as handshakes,
hugs, and greetings were exchanged. A CW
Skills competition on Wednesday evening
allowed everyone a chance to show off their
abilities by copying call signs from a simu-
lated 5-minute pileup.

The opening ceremony was held Thursday
evening. In addition to the more than 300
people in attendance, the ceremony was also
broadcast live over the Internet. The refer-
ees, dressed in red shirts, were brought up
to the stage where they vowed to uphold the
standards of the competition. The parade of
nations was led into the hall by a traditional

Q‘, ——1/ L\ ¥

Pease photg]

Fred, K8VV, and John, VE 3EJ, operating from station N1M [Dave
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A beam team installs the tribander on the tower [Marian Deacutis, KB1YLJ, photo]

New England fife and drum corps. The
competitors dressed in blue filled the stage,
with each delegation proudly holding a sign
identifying their country, with the flags of
all participating nations in the background.
The Competitor’s Oath was conducted and
the games were declared open.

Only one team was not complete just hours
before the opening ceremony. lvo Pezer,
9A3A, had passport issues and was unable
to get them resolved in time to make the trip.
The organizers worked with team leader
Ranko Boca, 403A, to find a replacement.
Zoli Pitman, HA1AG, happily exchanged
his red referee shirt for the blue one of a
competitor. A call for some needed equip-
ment that Ivo was not able to bring was
quickly answered by locals and other teams.

Site Preparation

The work began in two warehouse locations
where the equipment for one to four sites
was loaded into delivery trucks. There were
16 “beam teams™ of five to six persons each
that were responsible for assembling the an-
tenna and raising the tower. Each beam team
was expected to set up four sites. A clever
“falling derrick” method was used to pull
up the tower and antenna without anyone
having to leave the ground.

To keep the competition as fair as pos-
sible, the WRTC organizers provided each
team with the same antennas and operating
environment. Each site included a tent, gen-
erator, desks, chairs, 40-foot tower, and three
antennas. The antennas were a TX-38 frib-
ander by Cycle 24 and separate inverted Vs

88 November 2014

for both 40 and 80 meters hanging from the
tower. The teams brought their own radios,
switching systems, computers, and logging
software. Power was limited to 100 watts.

The rules for WRTC2014 allowed both
operators to make contacts at any time.
The teams had to make maximum use of
the three antennas to provide full operation
for two stations. While the station sites all
looked the same from the outside, they
were very different on the inside. Each
team had its own switching and filtering
schemes with a mix of commercially made
products and homebrewed gear. In some
ways, the biggest challenge for the teams
was maximizing their gear in terms of air-
line baggage rules!

The station draw occurred on Friday
morning. The defending champions from
WRTIC-2010 were given the first pick, with
the rest of the selection order determined
randomly. As teams were called to the stage,
they selected an envelope from the table that
indicated who their referee would be and
that included a map and directions to their
operating site. The next stop was the trans-
portation table, where they were assigned
a volunteer driver. These drivers would be
responsible for getting the teams to and from
the site on Friday, and then back to their site
on Saturday morning.

Finding equal sites in the hills of New
England had not been easy. The sites needed
to be in good locations, with land to install
the station, and permission for the station
to be set up from Thursday to Sunday. Site

locations included a high school, apple
orchards, conservation land, an airport, a de-
commissioned military base, athletic fields,
and several state parks. Sites were between
30 and 90 minutes from the hotel.

Saturday Morning

It was an early morning on Saturday, with
most of the teams out of the hotel by 6 AM.
The teams did some last-minute testing
and prepared for 24 hours of continuous
operation. According to the rules, the teams
were required to turn off all receivers 15
minutes before the start of contest. This
was also the moment that they learned what
their call sign would be for the event. The
referee handed each team a sealed envelope
containing a 1 x 1 call sign. They had just a
few minutes to program their software and
be ready to go. Random selection of stations
and call signs is a tradition of WRTC events
and is done to protect against unfair outside
cheerleading or manufactured contacts. The
teams are not allowed to announce their
identity except by the assigned call during
the competition.

It was eerily quiet in the command center
as the 8 AM starting time approached.
No issues were reported. There was great
relief as the contest began and the Reverse
Beacon Network started reporting all of the
team calls as being active. Only one team
did not immediately appear. A call to the
site team revealed that they had started the
contest on SSB chasing multipliers. All
sites were operational and the contest was
underway.

Real-Time Score Collection

One of the innovations of WRTC2014 was
a real-time score collection and reporting
system. A small computer captured the
score from the logging computers and
transmitted it every 5 minutes to the central
server. A few of the sites did not have suf-
ficient cell coverage to report consistently.
In these cases, the referee would report the
score by text message every 15 to 20 min-
utes. The scoreboard web page became the
focus of attention for visitors and spectators
worldwide. The teams were not allowed to
view the scoreboard during the contest.

Given the low power and low antennas, CW
was the dominant mode. accounting for
over 63% of the total contacts. Scoring em-
phasized working stations outside of North
America. From New England, that meant
focusing on working as many Europeans
as possible. The multipliers were IARU
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The referees being welcomed by Chief Judge Dave Sumner, K1ZZ, during the Opening Ceremaony. [Jeremy Breef-Pilz, KB1REQ, photo]

Headquarters stations and DXCC countries
on each band.

Operating strategies varied among the
teams. Most concentrated on 20 and 15
meters during the day, while trying to catch
the occasional opening on 10 meters. This
created a lot of pent-up demand on the
East Coast for stations trying to work all 59
teams. When the WRTC teams made it to
40 meters, competitors were amazed at the
pileups, given that they were just using an
inverted V with the top at 40 feet.

Exhausted Competitors

There was plenty of conversation as teams
returned to the hotel at the close of the
contest on Sunday. They were all tired after
nearly 24 hours of continuous operation in
the warm outdoor conditions. Most imme-
diately headed up to their rooms for some
much-needed rest.

The bar was full for the World Cup match at
3 PM and the war stories began. It is unusual
to have all of the competitors for a contest
in the same place immediately following an
event, so everyone enjoyed comparing ex-
periences and trying to figure out what made
one strategy more effective than another.

‘While all the fun was going on, the Judging
Committee, led by Dave Sumner, K1ZZ,
was already immersed in their job of col-
lecting the logs and beginning to perform
the cross checking. Nearly 3400 logs were
received from around the world within
6 hours of the end of the contest. These
provided the ability to directly cross check
more than 50% of the contacts made by
the teams. From the logs received, there
were 1330 stations that worked the teams
on more than 30 bands/modes and 303 that
worked all 59 teams.

There was little doubt as to who would win
the gold, but the race for the next seven

places was extremely close and required
thorough log checking. As the Judging
Committee worked through the night,
the order of finish for 3™ and 4'" shifted
back and forth as contacts were verified.
After working all night and through the
next morning, the judges certified the final
results.

Closing Ceremony

The closing ceremony took place Monday
evening. Once again, the ceremony was
broadcast live over the Internet. At this
point, no one outside the Judging Committee
knew who would win the silver and bronze
medals. A video of photos from throughout
WRTC2014 week played on the screens
while everyone enjoyed dinner. This was
followed with a presentation by Rui Amen
of Azores Tourism, one of the sponsors for
WRTC2014.

The awards began with the team making
the most SS5B contacts. The winner was
K1M operated by Carlo De Mari, IK1HIJS,
and Fabio Schettino, I4UFH. They had ac-
complished their goal of winning the SSB
award.

The award for highest CW total went to
18 operated by Philippe Lutty, LX2A, and
Andy Ruse, YO3JR. This was somewhat
unexpected, as LX2A focused mostly on
SSB all weekend.

The highest multiplier went to K1A, oper-
ated by Daniel Craig, N6MJ, and Chris
Hurlbut, KL.9A. Certainly no surprise that
the team with the highest claimed score was
also the one with the highest multiplier.

The award for highest logging accuracy
went to the German team of Manfred Wolf,
DISMW, and Stefan von Baltz, DL1IAO,
the operators at W1P. It is a high honor to
win this award in an event filled with world-
class operators.

When the bronze was announced, DISMW
and DL1IAO returned to the stage with
expressions of amazement and joy. Their
accuracy had moved them up from 5 in the
claimed scores to 3™ after checking!

The silver medal went to the Slovakia team
of Rastislav Hrnko, OM3BH, and Jozef
Lang, OM3GI, operators of W1L. After
three previous attempts at WRTC, they had
achieved a place on the podium.

While there was no suspense regarding
the gold medal award, the camera flashes
and applause reflected the respect that the
competitors had for Daniel Craig, N6MIJ,
and Chris Hurlbut, KL9A, the operators of
KI1A. Dan had finished 3™ and 2™ in previ-
ous WRTC attempts and was now the only
person in WRTC history to have one of each
type of medal.

The party and conversation continued
well into the evening. A very successful
WRTC2014 was concluded with one ques-
tion on everyone's mind, “Where will the
WRTC2018 be held?”

Randy Thompson, K5ZD0, has been licensed
since 1973 at age 13. He is an accomplished
contester, having muiltiple single-operator wins
in major DX and domestic events. Randy was a
past editor of the Nationalf Contest Journal and
a co-founder of the eHam.net website, He is the
Director of the CQ World Wide DX Contest and
a member of the CQ Magazine Contest Hall of
Fame. Randy has competed in five World Radio-
sport Team Championships and served as Vice
Fresident for the WRTC2014 organizing com-
mittee. When not in front of a radio, Randy is in
technical sales for an Internet software company.
You can contact Randy at kszd@wrtc2014.0rg.

VOTE—

Did you enjoy this article?
Cast your vote at —
www.arrl.orgicover-plague-poll
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Frequency Measuring Test

See how accurately you can measure W1AW/5 this month.

= The Frequency Measuring Test will
begin 10:00 PM EST on Wednesday, % ARRL
November 12, 2014 (Thursday, é’. 100
November 13 at 0300 UTC). See the ‘
Frequency Measuring Test web page at
www.arrl.org/frequency-measuring-
test for any changes or updates to the
test schedule.

eThe standard Frequency Measuring
Test format will be used, in which a
single, unmodulated carrier is transmit=
ted. Information on how to measure
the frequency of a carrier is available at

www.kScm.com. All fransmissions will B0m '3.598,137.83 09 ;
be made from a single station in ;gm 1;.22?@%-3; g.gg g.g;
Oklahoma (K5CM). ' — = .
= Submit the measured frequency W101AW/S Transmit Frequencies Q_,V

= . - B0 maters - 3,598,137.74 Hz i Q_‘_
using the data entry website provided 40 meters - 7,058,632.37 Hz (Y

20 meters - 14,121,135.32 Hx

AL — Certificate of Participation —

ARRL Centennial - W100AW/5

April 2014 Frequency Measuring Test

Hiram Percy Maxim, W1AW

submitted frequency measurements
taken during the April 2014 Frequency Measuring Test.

Band  Measured Frequency (Hz)

April 10, 2014

This certifies that

The results are as follotws:

Frequency Error (Hz) Error (+ Parts Per Million)

WIAW Station Trustee

by WA7BNM at www.b4h.net/fmt/
fmtentry.php. Results will be pub-
lished immediately following the data
entry deadline, which is 10:00 PM EST
on Friday, November 14 (Saturday,
November 15 at 0300 UTC).

=A Frequency Measuring Test certifi-
cate with the call sign W1AW/5 will be
available to stations submitting a mea-
sured frequency within £10 Hz of any of
the three transmitted frequencies.

10:00 call up (3 min)
10:03 key down 2 min)

November 2014 W1AW Qualifying Runs

Earn your Code Proficiency certificate or endorsements by listening to
WA1AW Qualifying Runs. Legibly copy at least one minute of text by hand
and mail the sheet to:

WAAW 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 qualified.

November Qualifying Buns will be transmitted by W1AW in Newington,
Connecticut at 9 AM EST on Wednesday, November 5 (1400 UTC) and at
7 PM EST on Wednesday, Movember 26, (0000 UTC, November 27) at
1.8025, 3.5815, 7.0475, 14.0475, 18.0975, 21.0675, 28.0675, and 147.555
MHz. The West Coast Qualifying Buns will be transmitted by K6YR on
Wednesday, November 12, at 9 PM PST (0500 UTC November 13) at 3590
kHz. Unless indicated otherwise, sending speeds are from 10 to 40 WPM.
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10:05 end announcement

Similar to this certificate from the April 2014 FMT, a certificate showing the Frequency
Measuring Test call sign W1AW/S will be provided to stations reporting measurements within
10 Hz of the actual transmission frequency.

Frequency Measuring Test Schedule

Start Wednesday, November 12, 2014 at 10:.00 PM EST (November 13 at 0300 UTC).
40 Meters near 7055 kHz

80 Meters near 3598 kHz
10:15 call up (3 min)
10:18 key down (2min)
10:20 end announcement

160 Meters near 1840 kHz
10:30 call up (3 min)

10:33 key down (2 min)
10:35 end announcement

Listen for W1AW Portable 4
Centennial QS0 Party () ?(R)Ti
Operations in November! .Q o
October 29 — November 4 W1AWA Massachusetts
WI1AW/7 Wyoming
WIAW/KP2 US Virgin Islands
November 5 — November 11 W1AW/7 Washington
W1AW/0 Kansas
WI1AW/KHE American Samoa
November 12 — November 18  W1AW/1 Rhode Island
WI1AW/S Mississippi
WI1AW/KH8 American Samoa
MNovember 19 — November 25 W1AW/4 Florida
WHAW/S Arkansas
MNovember 26 — December2 W1AW/3 Delaware
W1AW/5 Louisiana

WI1AW/KP4 Puerto Rico
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9 2014 ARRL 10 Meter Contest

0000 UTC Saturday, December 13 = 2359 UTC Sunday, December 14

A favorite contest that welcomes everybody — from
Technicians to Extras, HF newcomers to seasoned vet-
erans. Growing in popularity over the last several years,
it's a great opportunity to introduce fellow members of
your local club to contesting. You need only a small,
simple dipole to work lots of stations, so it's easy to get
on the air and see what surprises 10 meters has in
store for us.

sThe contest is the second full weekend of December.
It starts 0000 UTC Saturday (Friday afternoon in North
America) and runs through 2359 UTC Sunday
(December 13 — 14, 2014).

= New categories for 2014 — Single Operator
Unlimited, High and Low Power.

=Single operators may enter CW-only, Phone-only, or
Mixed mode.

=US and Mexican states, Canadian provinces, and
DXCC countries (excluding the US, Mexico, and
Canada) count for multiplier credit.

LUMK3IZJ and LW3DG at LW3DG's station in Buenos Aires Province,
Argentina during the 2013 10 Meter Contest. [Photo courtesy LW3DG.]

Full vules, multiplier lists, and forms can be found at
www.arrl.org/10-meter

2014 ARRL 160 Meter Contest

2200 UTC Friday, December 5 = 1559 UTC Sunday, December 7

Top Band competition returns for the all-CW ARRL 160
Meter Contestl Competitors old and new will compete
using everything from elaborate arrays at superstations
to simple wire antennas on small city lots. String up that
antenna now and get ready for fun on 160 meters!

=The contest starts 2200 UTC Friday and ends at 1559
UTC Sunday (December 5 — 7, 2014). This is a 42-hour
period with no operating time limits.

=New categories for 2014 — Single Operator Unlimited,
High and Low Power.

mOperate using CW only.
= DX stations work stations in ARRL/RAC Sections.

s\W/\VE stations work stations in ARRL/RAC Sections
and DXCC entities.

mKL7, KHO —KH9 (including KH8), and KP1 — 5 stations
count as US sections and may be contacted by DX, US,
and VE stations.

WBSZ ops in the 2012 160 Meter Contest included (I-r) Jerry, KESI; Don
KaNR; Val, NV3L; Mike, K9XZ, and Carl, KECS. Loock for the WB9Z station
during the 2014 160 Meter Contest operating as W1AW/S! [Jerry Rosalius,
WBSZ, photo]

Full rules, muliplier lists, and forms can be found at
www.arrl.org/160-meter
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Andaman and Nicobar Islands

One of the rarest of the I0OTA islands is coming to the bands this month.

There are some 572 islands, islets, and rocks
that make up the union territory of Andaman
and Nicobar Islands. At least 36 of the is-
lands are inhabited. Located between the
southeastern Bay of Bengal and the
Andaman Sea, they are spread out over
some 800 kilometers mostly running north
to south between 92° and 94° east. Within
the union territory there are three districts,
which are Nicobar, North and Middle
Andaman, and South Andaman. The 2011
census for the territory was just over
380,000 people, with almost 37,000 inhabit-
ants in the Nicobar Islands.

History of the Andaman

and Nicobar Islands

It’s not exactly clear when the islands were
first inhabited, but it is safe to say several
thousand years ago, if not more. During the
1014 — 1042 CE time frame, the Indian
Tamil Chola dynasty ruler and military
leader Rajendra Chola I successfully over-
took the region to install a strategic naval
base. During the 17th and 1 8th centuries, the
islands served as maritime bases, which
were later established as part of India thanks
to Admiral Kanhoji Angre.

European colonization (including Denmark,
Austria, and England) began to take place in
late 1755. The infamous Cellar Jail, which
the British used to exile political prisoners,
was constructed between 1896 and 1906.
During World War I1, the Japanese were es-
sentially in control of the islands. On
October 7, 1945, both British and Indian
forces reoccupied the islands. India became
independent in 1947. In 1950 the islands
were turned over to India again, and became
a union territory in 1956.

Most of our readers will probably remember
the devastating tsunami that took place after
the Indian Ocean earthquake on December
26, 2004, killing more than 230,000 people
throughout 14 different countries. DXers
will no doubt also remember that the first
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Map showing the location of Andaman and
Nicobar Islands.

and only communications in and out of the
Andaman Islands was that of the Andaman
DXpedition,VU4NRO, which was operat-
ing from the island at the time of the disaster.
Shortly after the quake, which was followed
by the tsunami, the VU4NRO team of
Bharathi (team leader), VU2RBI; Sarath,
VU3RSB; Mohan, VU2ZMYH; Varun,
VYU3DVS, and Prasad, VU2DBP, earned
the gratitude of the region for their vital
communications efforts,

DXCC History

The Andaman and Nicobar Islands were
listed on the original DXCC list from
November 15, 1945. Currently this DXCC
enfity uses the VU4 prefix and ranks # 39
worldwide on the Club Log Most Wanted
list. In the past the following operations have
taken place (year):

G3BMIJ/VU4 (1947), VU2ANI (1960, 72,
75, 76), VU2ANI/VUS (1960), VU2DIA
(1966, 67, 68), VU2FBZ (1972), VU2HMD/
VU7 (1985), VU2NRA (1965), VU2PB
(1947), VU4AN (2006 operators VU2JOS,
VU3CHE, VU3ILW, VU3KIE, VU3NZB,
VU3NZC, VU3OHA, VU30HB,
VU3PLM, VU3RWN, VU3RWO,
VU3RYB, VU3RYC, VU3RYE, VU3RYE,

VU3RYG, VU3RY]J, VU3SID, VU3SIE,
VU3SIG, and VU3TLY), VU4APR (1987),
VU4GDG (1987), VU4K (2014), VU4MY
(2008), VU4NRO (1987, 2004), VU4PB
(2011), VU4RBI (2004), VU4RG (2008),
VUT7AN (1981), VUTANI (1973, 74, 75,76,
77), VUTGV (1975, 76), and VU9KV
(1971).

Yu4 —I10TA

The Andaman Islands count as AS-001 and
the Nicobar Islands count as AS-033 for
the Radio Society of Great Britain (RSGB)
Islands on the Air (IOTA) program. Only
5.1% of all IOTA participants have the
very rare AS-033 confirmed for this award.
There has only been one operation from
the Nicobar Islands — VU4NRO, which
took place in March 1987. As with previous
Andaman and Nicobar DXpeditions, the
VU4NRO team used the “double-barreled™
call signs VU4NRO/SUS, VU4NRO/
BL, VU4NRO/SU, VU4NRO/MY, and
VU4NRO/DS, with the last two or three
letters indicating the operator. So, for ex-
ample, VU4NRO/BL was actually VU2BL
operating.

Upcoming VU4 DXpedition

As I mentioned in last month’s “How’s
DX column, there are currently two VU4
DXpeditions in the works. Members of
India’s National Institute of A mateur Radio
(NIAR) are working on an international
DXpedition to the Andaman Islands in the
December 2014 — January 2015 time frame.
Prior to that, an all-India team has announced
plans to activate both the Nicobar Islands
(AS-033) with three operators, followed by
the same three teaming up with seven more
VU operators to activate the Andaman
Islands (AS-001) during November.

In early August, I received a telephone call
from Krish, WAVKU (aka VU2VKU), to
say that he and Pai, VU2PAI, were planning
a DXpedition to both halves of the VU4
DXCC entity of the Andaman and Nicobar



Islands. The preliminary details of the up-
coming VU4KYV DXpedition are as follows:

The last operation from this semi-rare one
was a single operator DXpedition by Krish,
W4VKU/VU2KVU, operating as VU4K in
March of this year. Now members of the
2013 VUTAG Lakshadweep DXpedition
are planning to be QRV from both the
Andaman (AS-001) and Nicobar Islands
{AS-033) in November of this year. They
have received the call VYU4KV and are hop-
ing to get a second call to distinguish be-
tween the two different operating locations.
The exact dates have not been announced as
of press time.

10TA AS-033

First, a small team including Krish,
WA4VKU/VU2ZVKU; Pai, VU2PAI, and
Chetz, VU3DMP; plan to operate from
Campbell Bay on Great Nicobar Island
(AS-033) from about November 3 — 13.
They originally thought they might take a
boat, however there is a very strong possibil-
ity they will take a helicopter, which would
get them there faster. There have only been
a handful of valid operations from this very
rare [OTA counter with just over 5% of
[OTA participants claiming this one.

Due to the rarity of AS-033, the three-man
team will put an emphasis on a few bands,
working CW and SSB with power and good
antennas. Because it is so rare the team is
requesting DXers “to avoid working band-
fills” to allow IOTA chasers “an opportunity
to log their share of one QSO.” For equip-
ment, the team plans to have two stations
including Elecraft K3 and Kenwood TS-480
transceivers with two KPA-500 amplifiers.
They will have a five-band hex beam and a
vertical for 40 and 30 meters. A separate
QSL card is planned for this operation.

10TA AS-001

INext, a bigger team plans to operate from
Neil Island in the Andaman Islands
(AS-001), again using the VU4KV call,
sometime around November 15 — 30. They
will have five high-power stations. The
team members scheduled for this opera-
tion will be Krish, W4VKU/VU2VKU;
Prasad, VU2PTT; Pai, VU2PAI; Nandu,
VU2NKS; Kumar, VU2BGS; Chetz,
VU3DMP; Deepak, VU2CDP; Sangeeth,
VU2WH/A45WH; Kiran, VU3KPL, and
Aravind, VU2ABS.

Plans are to be QRYV on all bands from 160
— 6 meters on all modes for at least 10 days.

Five stations are expected to be used from
Neil Island, including K3, TS-590, and
TS-480 transceivers (four on HF and one on
6 meters). As for the antennas, plans are to
have phased vertical arrays on 160 — 30 me-
ters with separate receive antennas. On 20
— 10 meters they’ll use directional and verti-
cal antennas. They are planning to have five
amplifiers, including three KPA-500s and
two Acom 1000s.

The Nicobar team expects to have a log
search “after the end of the operation” and
for the Andaman operation during the
DXpedition. QSLing will be handled by
W4VKU, including the Online QSL
Request Service in December. The opera-
tions will require “extensive support from
the worldwide DXing fraternity” and those
wishing to offer support will be able to use
PayPal. The VK4KV website is at www.
vudkv.info. Watch the website and your fa-
vorite DX news outlet for any updates, as
well as @DAILYDX on Twitter.

Breaking KP1—

Navassa Island News

Just as I was getting ready to e-mail this
month’s column to Newington, the KP1-5
Project team announced news about
Navassa Island, which ranks number 1 on
Club Log’s Most Wanted List. According to
the KPI-5 Project team:

The US Fish and Wildlife Service
{USFWS) has agreed to allow an Amateur
Radio operation from Navassa National
Wildlife Refuge (KP1). The operation will
occur within the next 18 months and will
be coordinated with the USFWS work-
flow.

Over the past year, the KP1-5 Project
has had numerous meetings with various
levels of USFWS management. The
KP1-5 Project team says that, throughout
the discussions, USFWS personnel have
been courteous, professional, and coopera-
tive, and that the project has been treated
with sincere interest and respect.

As with the Desecheo Island operation
in 2009, and in order to be transparent and
fair, the USFWS has requested proposals
for the Amateur Radio operation from
those individuals and groups who have al-
ready applied for a Special Use Permit in
the past. The KP1-5 Project will be sub-
mitting a proposal and is hoping to be se-
lected, as they were for the very successful
Desecheo (K5D) operation.

This is indeed some very exciting news, es-
pecially for any DXer who started DXing
after April 3, 1993. Navassa Island, KP1, is

the longest inactive DXCC entity on the cur-
rent list. It has not been on the air for more
than 21 years! If you have never worked
Navassa Island, you will not want to miss
this one. Watch your favorite DX publica-
tion and the KP1-5 website (kpl-5.com) to
keep up with the latest news on Navassa [s-
land.

Erratum

I am noting a change of plans for the three
Czechs heading to Togo, 5V, in late
September and early October 2014, which
was mentioned in both the September and
October “How’s DX?” columns. Due to the
Ebola outbreak in West Africa, OK6DIJ,
OK1FPS, and OK1FECJ changed their plans
and went to St Eustatius, PJ5, instead. They
are still planning to go to Togo in late
September of next year.

Tony McClenny, N3ME — SK
Earlier this year my father Tony, N3ME, was
diagnosed with a glioblastoma multiforme
(GBM) brain tumor, which is the most com-
mon and most aggressive Kind of malignant
brain tumor. Tony became a Silent Key on
August 25.

Less than a week before his passing, | men-
tioned I didn’t know what 1 was going to do
for the November “How’s DX?” column.
Dad and I were in the process of sending a
huge box of envelopes with used stamps,
from all over the world, to our friend Krish,
W4VKU/VU2VKU, who was going to
eventually give them to Pai, VU2PAI Dad
suggested, why not write about the upcom-
ing VU4 DX pedition to the Andaman and
Nicobar Islands?

This month’s column was inspired by, and is
likewise dedicated to, my dad — my men-
tor, Elmer, and best friend, without whom [
probably wouldn’t have been an Amateur
Radio operator, or much less writing this
column. Until we have that next QSO in DX
Heaven — Thanks, Dad.

Wiap Up

That’s it for this month with thanks to my
dad Tony, N3ME; Krish, W4VKU, and
the KP1-5 Project team for helping to
make this month’s column possible.
Don’t forget to send your DX news, pho-
tos and club newsletters to w3ur@arrl.
org. Until next month, see you in the pile-
ups! — Bemie, W3IUR
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The World Above 50 MHz

A Jon Jones, NOJK, nOjk@arrl.org

h. s An End-of-Season LLook at Trends

The ebb and flow of the good and the bad during this summer’s E, season.

As the summer turned to fall, I reflected on
some trends noted on the VHF bands dur-
ing this summer’s E, season. Some were
good, others not so.

Positive

I noted more JT-65a activity for E; and
10no-scatter on 6 meters. This mode allows
modest stations to work weak E, and make
DX contacts. Some stations, both DX and
stateside, were working split during the
openings. Operating “split”™ — that is,
transmitting on one frequency and listen-
ing on adifferent frequency either down or
up — is a common practice for HF
DXpeditions. Split operation allows call-
ers to hear clearly who the DX station
responds to and the DX station can sepa-
rate callers more easily. It can facilitate
contacts during a 6 meter opening.
Bo, OX3LX, operated split listening up
1 — 2 kHz, allowing many to make a rare
Greenland contact.

Negative

Some “*bad habits” I noted included hams
calling CQ on a DX Cluster Network spot
(discussed by W3UR in the August 2014
“How’s DX7” column), “camping out™ on
the 6 meter call frequency (50.125 MHz)
to work stations, and stateside stations
working each other in the DX window
(50.100 — 50,125 MHz).! Keeping the DX
window clear of stateside contacts helps
everyone, including yourself. It gives you
a chance to work DX. W9ZIH noted simi-
lar issues with the 70 centimeter call fre-
quency (432.100 MHz). Please keep the
call frequency clear during openings.

Several DX stations mentioned receiving
e-mails asking “did you get my report
OK7’ If you have to e-mail or ask on achat
page to verify acontact — youdidn’t make
one.

1B. McClenny, W3UR, “How's DX?" QST, Aug
2014, pp 90-91,
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Remote Internet operation has been a boon
to people living in areas restricted by
CC&Rs, but it can cause confusion.
Consider a California station using an
Internet remote in New York to work a
6 meter E; opening to Europe. Europeans
may think they are working a new state or
rare grid on the West Coast, but in reality it
is New York. Please sign your call to indi-
cate where the remote is. For example,
Wo*##AW2 in this case. Giving the grid
locator of the Internet remote station during
contacts is helpful to keep matters clear.

KGCS/p in CN71xg

Charlie Swim, K6CS, operated portable
this summer on 6 meters on a one-man grid
expedition from rare CN71 in California.
This is his account:

My quest to activate CN71 started back
around 2011 when [ worked a couple of
FFMA members from my home station in
CNB80. Those guys knew I vacation in
Orick, California, and asked if I could do
portable. 1 said sure, but all I had was

Flgure 1 — Charlie Swim, K6CS, operating

6 meter portable as a one-man grid expedition
from rare CN71 in California. [Photo courtesy
Charlie Swim, K6CS]

100 W and a squalo. They said that that
would work, but a beam would be better,
so | purchased a five-element 6 meter
6MS5X.

[ took my 16-foot rooftop tower to Bill,
N6WAR, and he fabricated a steel bar that
attached to two tower legs. This bar pins
into my pickup’s existing fifth wheel hitch
mounts. With the beam and a rotator in-
stalled in the tower, my wife Donna,
KE6DS, and I can raise the tower into
operating position. That was okay for the
summer of 2011

[ chatted with Mike, KB7ME, who was
in CN71 at the same time in Crescent City.
He Elmered me on procedures, which got
me my first pileup — exciting to say the
least! He talked me into getting an amp,
which 1 did the following year. I pur-
chaseda | kW converted Heathkit SB-221
built by Lou from King Conversions (see
Figure 1)

From there, things got better. My wife
and I now use a 16-foot car trailer to trans-
port the tower, beam, and a Honda 6500
W generator (see Figure 2). It cost me a
chunk of money to do this, but I'm happy
to say it 1s paying off. My sole purpose is
to help those seeking the FFM A award get
closer to their goal by activating CN71.

Just this past June/luly, operating three
times, | have handed that grid out to over
300 hams. [ consider my best contact to
have been Lefty, KITOL, in Maine, We
were blessed that weekend withincredible
propagation. [ started working California
through Texas, Alabama, several in
Florida, up to Tennessee, North Carolina,
and Maine. Then [ rolled back around to
Michigan, [llinois, North Dakota,
Montana, and Washington. [ also had sev-
eral Canadian contacts.

[ knew that Bill, NDOB, was after this
grid and [ tried 2 years in a row for him,
but the propagation didn’t cooperate.
During this opening, I heard W4TTU/B,
which Bob had just activated, Knowing
this was a straight line to Bill, I texted him
to get on the air. Within 10 minutes |
worked him via CW and a short time later
he was almost 599 on SSB! This was also

about the time that Gary, AGON, called



Flgure 2 — Charlie's, K6CS, 16 foot car trailer
together with his tower and beam. [Charlie Swim,
K6CS, photo]

me. He was 20/89 for almost 2 hours!

Budd, W3FF, of Buddipole has helped
me along the way with my setup. We only
live 5 miles apart here in Redding and it
helps to have a DXer such as Budd for
advice. I have a 6 meter beacon in CN71
now at 50,076 thanks to Jim, WA6I0, and
Ed, NN6AA. This beacon has been very
helpful for those seeking contacts to
CN70,71,72,and 73

My friend Chuck, W6ZX, is located in
CN72. At the height of prop, we tag-team
each other handing out both grids to one
contact, If I could work them and they
needed CN72,I"d hand them off to Chuck.
Mel, KD7DCR, was just one instance on
a double-grid contact.

It took me 2 — 3 years of searching, but
I finally found the owner of the property I
operate from. It has a perfect 360° view of
the Pacific Ocean, and a very sharp drop-
off for low-angle takeoff. [ have my own
lock on her gate but have to be careful of
the wild elk herd and horses,

It’s not bad for a small operation, [
think! My wife and [ can be set up and
operational in just 45 minutes.

NOLL/mm on Princess

Cruise to Alaska

Long time 6 meter DXer Larry Lambert,
NOLL, went on a Princess Lines cruise to
Alaska, June 29 to July 6,2014. He planned
to operate 6 and 2 meters along with several
UHF bands. He had some challenges on the
trip, including his luggage with antennas,

amplifiers, and accessories not making it to
the ship. Here is his story:

The ship’s communication officer was
Kieren Boyles, and he was fascinated with
my CW keyer paddles. He knew Morse
code but had never used paddles. I had
turned in a letter at the purser’s desk, ask-
ing for permission to operate and Kieren
arrived to give me that permission.

Some of my equipment missed the
ship. Kieren felt bad about the situation
and he managed to find me some coax.
Captain Ronald Wilson also called me on
the phone and [ explained that some of my
equipment didn’t make the cruise.

1 tried to get the equipment flown to the
next port, but wasn’table to arrange it, The
wire antenna Kieren helped me put up on
the balcony was my last choice. [ had this
in my luggage from the airplane; what |
didn’t have was the brick preampfampli-
fier, the power supply, four pieces of coax,
plus the antennas.

I did have a new Par Yagi for 6 and
Barry’s, K7BWH, Cushcraft A2708S for 2
and 432. | had a dipole for 222 MHz, but
never got to make a contact on that band.
My FT-736R made the trip in good
shape, but something was wrong with the
50 MHz module. It only put out 6 W.

Operating from CO42 on the way up to
Alaska, with our stateroom facing west,
N7AOK from Wyoming DN62 was com-
ing in good at 0303Z on June 30th, but 1
could not get his attention. I heard some
strong, fast CW on 50.081 MHez, but 1
didn’t get an ID. I also heard the EL13
grid.

On the return trip, our stateroom bal-
cony was on the east side. | heard KSWE
(EM25) Oklahoma on CW strong on
July 5 at 18497 from CN6Y. The
WATTU/B from DN54 Wyoming was in
loud several times while [ was in CIN69
and CN68. VETDAY was calling CQ) on
CW 2040 —2100Z on July 5, but [ didn’t
have enough power to be heard.

On the Bands

50 MHz. I've received more reports of
EABDBM and Europe working the
Pacific Northwest in July. KITRWT
“worked Alex, EABDBM, on July 6 at
20027, 519. Lou, WA7GCS, also worked
EASDBM on the 6th and WA7GCS and
Dan, NN7J, worked EARYV, EATKW,
and CT1HZE on the 7th” Alex did a re-
markable job handing out the Canary
Islands this summer. Russ, K6KLY, com-
mented on a massive JA — California
opening July 11. It started “about 0415Z
to Japan. Started with JEIBMJ as always,

but then opened big time on both SSB and
CW. K6MYC on 50.105 MHz SSB
worked over 100. T worked over 50 on
50.145 MHz.”

On August 9 there was a widespread E;
opening with some foreign DX tossed in.
K9GY/VP9 was active from Ed’s,
VP9GE, home and made numerous con-
tacts in W4, W5, W8, W9, and WO (see
Figure 3). Later a strong opening occurred
for Pedro, NP4A (FK68), to the midwest-
ern states from 1600 — 1740Z. WOFHK
Kansas was able to work NP4A with just
a dipole. Wenty, 6Y5W]J, was active from
Jamaica and spotted by KCOCF (EN32),
KOGU (DN70), and NOIN (EM19)
around 1630Z.

Dan, N5TM, was operating as K5N in rare
DL99 on the 11th made FSK-441 meteor
scatter contacts to the Midwest. NSOMG
(EL49) was strong to NOJK (EM28) and
XE20R (DL98) to KFAWE (EM56) at
15207 via meteor bursts. That evening the
main KSN group set up in DM71. E;
popped up, Julian, XE2JS (DL68), was
strong at 0155Z August 12 to NOJK
(EM28). I heard K5N just as they started
on 50.265 MHz FSK, then they switched
to SSB. They were fading as the E; hop
was moving out beyond DM71. Bob,
K2DRH (EN41), worked them. “K5N was
in solid here on FSK so I called SSB and
Marshall picked right up onit!” Later KSN
had a strong E; opening to the West Coast
working many lucky 6s and 7s until
0510Z.

August 13 was the peak of the Perseid
meteor shower. K5N worked many sta-
tions in W4, W5, W6, W7, W9, and WO
(see Figure 4). Some wondered if it was E
or meteor scatter. The Perseids radiant
was in an ideal position at 45° elevation
for SW — NE meteor scatter paths from
1500 — 1700Z. But sometimes signals
were in for longer than a couple of min-
utes, suggesting to NOLL and KOGU there
may have been some E; in the mix. K5N
(DM71) and W1AW/5 (both OK and LA)
appeared in many people’s logs that morn-
ing. From work, I checked several times
for KSN from my car on breaks. No luck.
I listened one last time at 15257 and
boom! K5N was there calling CQ 5944 on
50.125. “In the log” on the first call but
down in the noise and gone after a few
minutes. Bob, W4GCB (EM73), caught
K5N at 1630Z. As the shower faded,
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Flgure 3 — K9GY/APS was active from Ed's, VP3GE, home and made
numerous contacts in W4, W5, W8, W9, and WO. [dxmaps.com]

KOGU (DN70) worked CT1HZE (IM57)
via meteor enhanced E; at 1929Z.

Strong E on August 14 from Pedro, NP4A
(FK68), to NG4C (FM16) and stations on
the eastern seaboard at around 1330Z.
XE2IS (DL68) was in to NOLL (EM09),
W4HLR (EM56), and NOJIK (EM28) on
E; at 1455Z. E, was spotted by KOGU
(DN70) upon hearing KATQR/b (EM63)
and N8PUM/b (EN66) at 1520Z. Paul,
K7CW (CN87), worked WAUDH (EM52)
viadouble hop E; at 1545Z. Paul notes that
during major meteor showers “double
hop™ meteor scatter contacts may occur on
6 meters off of two long-lasting, well-
placed bursts.

On August 15, a strong E; opening oc-
curred from the Midwest to Texas. KSWLT
(EL19), KASWZY (EL18), KHOMB/W5
(EM20), and others were in for hours. Jay,
WIRM (DM59), was strong for NOJK
(EM28) at 1615Z. Jay, KOGU (DN70),
worked a rare late season opening to Japan
2330 — 0030Z August 16. JA9SIT spotted
Jay 579 at 2359Z7.

A weak CME impact occurred August
19/20 from a CME erupting on August 15.
Aurora E, from the Pacific Northwest to
VESWD/b (DP22) were spotted. Jim,
KoMIO/KH6, notes:

[t1s common for the number of eruptive
events, such as flares and CMEg, to persist
in the decline of the solar cycle. The north-
ern solar hemisphere broadly peaked in
the second part of 2011 and the first quar-
ter of 2012, Flare activity in the north
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continued to outpace the south, especially
the X-class events, until about June 2013,
Since then, the flare activity in the south
has been considerably outpacing the
north. The August 15 CME was alsoin the
southern solar hemisphere.

On the 27th, KA9CFD (EN40) worked
CX9AU (GF15) via E, — TEP at 2227Z
CX9AU earlier spotted the WZ8D/b
(EMR9) at 22227,

144 MHz. KF6A (EN73) worked WOWOI
(EN22) on tropo August 10. WALES
(EM84) worked Dan, NSTM/K5N
(DL99), via meteors on the 11th at 1120Z.
K2DRH (EN41) also worked Dan “with
solid tones on FSK. They thought it was
tropo but more likely iono-scatter at about
950 miles.” On the morning of August 12,
Sam, K5SW (EM25), worked KA1ZE/3
(FNOI1), W3IP (FM19), and KB3TNZ
(FN11) around 1230Z via SSB on random
meteor bursts. Newcomer Brad, KB3TNZ,
said the “highlight of the week is catching
K5SW SSB on a meteor trail!” Most me-
teor scatter activity nowadays is via WSJT.
During shower peaks, consider trying CW
or SSB.

The K5N (DM71) group made 36 EME
contacts, perhaps helped by the “super full
moon,” using their portable station on
2 meters including CT1HZE at 05247
August 14:

K5N DM710517000-26 29733 *
K5N CTIHZEIM57 5

CTIHZE 052400 1 -27 1.4 156 3#
CT1HZE K5N DM71 000

Figure 4 — The Perseid meteor shower peaked on August 13. KSN
worked stations almost from coast to coast. [dxmaps.com]

222 MHz. K55W (EM25) worked the fol-
lowing stations during the ARRL UHF
contest: WBSAFY (EM0O4), WORT
(EM27), AASAM (EM13), KBOHH
(EMO06), KC5DPT (EM16), and KFOM
(EM17). Jay, NY2NY (FN30), reports a
successful Perseids meteor scatter contact
with WA4NJIP (EM8&4) on August 13 at
0330Z.

432 MHz. WORT (EM27) worked
KBOHH (EMO06), K5SW (EM25), and
KFOM (EM17) in the UHF contest. N7DB
Oregon notes contest activity from
WWT7D/r CN85/86.

1296 MHz. Sam, K5SW (EM25), logged
contest contacts with WB5AFY (EM04),
WORT (EM27), KBOHH (EMO06), and
W7QIQ (EM25).

Here and There

Shelby Ennis, WRWN, notes that John,
K4IXC, is mow SK. He was very active
on meteor scatter from Florida.

Operators Chris, PA2CHR (Z21CHR);
Lins, PA3CMC (Z21CMC); John,
ZS6JON (Z21EME), and Paul, ZS6NK
(Z21NK), will be active on an EME
DXpedition to Zimbabwe as Z21EME,
November 1 — 8. Activity will be on
6 and 2 meters as well as 70 and 23 cen-
timeters. — Thanks Ohio/Penn DX
Bulletin, #1168, 27 Jun 2014.



Amateur Radio Worid

Rick Lindquist, WWIME, wwime@arrl.org

Global Amateur Radio Emergency
Communications Conference 2014
Takes a Technological Tack

The 2014 Global Amateur Radio Emer-
gency Communications Conference
(GAREC 2014) held August 14 — 15 in
Huntsville, Alabama, and hosted by the
ARRL Alabama Section and the Huntsville
Hamfest, offered an opportunity for partici-
pants to share presentations and perspec-
tives from around the globe, Greg Sarratt,
W40ZK, organized this year's GAREC
event, which focused on the application of
advanced technologies in emergency com-
munication.

“GAREC 2014 participants included A ma-
teur Radio operators from around the world
who are highly dedicated to emergency
communication,” Sarratt said. “GAREC
participants realized that the role of Ama-
teur Radio in emergency communication is
constantly changing and that we must con-
tinue to adapt to the needs of our partner
served agencies, including embracing
emerging technologies and new challenges,
in order to remain relevant and provide the
high level of service our partners have come
to rely on.”’

Delegates attended from all three Interna-
tional Amateur Radio Union (IARU) re-
gions. In addition to hearing IARU regional
reports, attendees took part in a “desktop™
exercise. Presentations covered the use of
Amateur Radio’s emergency communica-
tion role as a tool to help promote A mateur
Radio, The Salvation Army Team Emer-
gency Radio Network (SATERN) program,
employment of digital modes and remote
station control, the deployment of the Mili-
tary Auxiliary Radio Service (MARS) for
humanitarian assistance and disaster relief,
and a combined Emergency Services Dis-
patch Center to provide interoperability.

Emerging themes included the impor-
tance of regularly reaching out to served
agencies to ensure that their communica-
tion needs are being met and to promote
Amateur Radio as a trusted emergency re-
sponse partner,

(L-R) IARU Region 1
Emergency Com-
munications Coordi-
nator Greg Mossop,
GODUB, Greg Sarratt,
W40OZK, and Johnny
Tan, 9M8DB, cbserve
as The Salvation
Army's Bill Feist,
WBBBZH, demon-
strates the SATERN
remote station control
gystem. [Photo cour-
tesy of Greg Sarratt,
W40ZK]

The second day of the conference concen-
trated on emerging and advanced technolo-
gies. “Participants shared information about
recent disasters and how advanced technol-
ogies are playing a critical role in Amateur
Radio emergency communication,” Sarratt
said.

another, to reflect the local and regional
landscape. They also agreed that while the
IARU HF Emergency Message P rocedures,
including net procedure and messaging and
activation protocols, should provide a base-
line standard among countries and regions,
these should not replace existing standard

. : operating procedures.
Reports on emergency and disaster situa- pe ep

tions in which Amateur Radio played a cru-
cial role included Typhoon Haiyan in the
Philippines and flooding in Brazil and Thai-
land. Delegates reaffirmed that disaster re-
sponse needs differ from one country to

The 10th GAREC Conference next June
will mark a return to the location of the first
— Tampere, Finland. — Thanks to Greg
Sarratt, W4OZK, and Jim Linton, VK3IPC

Radio Amateurs Named to Orvder of Canada

Two radio amateurs were among those recently named to the Order of Canada — the third-
highest award in Canada — fo recognize outstanding merit or distinguished service.

Telecommunications researcher Veena Rawat, VA3ITU, was honored as a “Companion of
the Order of Canada™ for contributions to telecommunications engineering and for her
leadership in establishing a global regulatory framework for radio spectrum management.
She has served as president of the Communications Research Centre at Industry Canada
and as a vice president at Research in Motion. Rawat chaired the World Radiocommunica-
tion Conference in 2003 and was instrumental in resolving the 40 meter “harmonization™
issue that led to shifting international broadcasters from part of the 7 MHz band.

Canadian astronaut Chris Hadfield, VA30OG/KC5RNIJ, was honored as an “Officer of the
Order of Canada™ for “his commitment to promoting scientific discovery and for sharing
the wonders of space exploration with the world.”” Hadfield was the International Space
Station Expedition 35 commander during his 2013 duty tour.
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Dr Glenn Johnson, WOGJ
wlgj@arrl.net

My great-grandfather was happy as a hotel
desk clerk until someone challenged him to
become a doctor, which he did! He set up
practice in a small lowa town and made
house calls with his horse, buggy, and black
bag. He had no electricity (initially). I've
seen his “income” ledger, which noted very
little cash flow, and payments made with
produce, chickens, and other interesting
things. His only diagnostic tools were his
senses and his mind.

My great-grandfather died in 1942, If he
were alive today, he would have been in awe
of the laboratory and imaging diagnostics
we take for granted. He would also be as-
tounded at the medications and procedures
routinely used to improve the quality of our
lives.

After the World Radiosport Team Cham-
pionship (WRTC) in July of this year, our
family visited our ancestral cemetery in
Sandwich, Massachusetts, on Cape Cod.
Most of those buried there arrived shortly
after the Mayflower, and died in the late
1600s. I used my iPhone to take pictures of
the gravestones, which were instantly seen
by my father 1500 miles away. Can you
imagine what they would think of that tech-
nology? The word “witchcraft™ comes to
mind.

Recently, the 150th anniversary issue of
Scientific American magazine reviewed the
astounding advances of scientific knowl-
edge. At the same time, the editors specu-
lated that devices that will be commonplace
50 years from now have yet to be invented,
much less even dreamed about, This is no
doubt true. In my great-grandfather’s time
he marveled at how the pen and quill were
replaced with the typewriter, and how lan-
terns were replaced with electric lights.
Today we enjoy almost instantaneous mul-
timedia communication in most places
throughout the world. I'm sure my great
grandfather could not have conceived of
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Personal Visions

A Legacy of Magic

Throughout the ARRL Centennial Year,
QST is sharing the thoughts of selected
members as they consider the current state
of Amateur Radio and the future of our
avocation at the dawn of its second century.

this either, or, as a physician, dreamed of
robotic surgery, which is a standard of care
in many hospitals today. As the late Arthur
C. Clarke said, “Any sufficiently advanced
technology is indistinguishable from
magic.”

When [ became a ham 49 years ago, the
magic of radio — the ability to communi-
cate with others worldwide with a few crys-
tals, a couple of watts and a wire in the trees
— was what hooked me into this hobby.
Jump ahead almost half a century and you
have a world where the radios are software
defined, with antennas connected directly
to microprocessors. The magic is still there,
only the technology has changed.

The Next 100 Years

Can you imagine what is in store for the
next 50 years, much less what we’ll be
using at the end of the second century of
Amateur Radio? With ever-faster processing
power, the expansion of nanotechnology
(that is an oxymoron!), and manipulation of
the laws of physics, the possibilities are
mind boggling indeed.

Will we have ultra-high-speed digitized
voice and data on all bands? Will contesting
rates exceed 1000 Qs or more per hour?
How will the contest and DX rules change?
Will the Moon and Mars count for multipli-
ers and DXCC entities? We cannot imagine
the technology, much less the rules.

A strong sense of optimism and wonder is
essential for the future of Amateur Radio.

Keep the Excitement Alive

Don’t laugh, but several decades ago, on
our first or second date, I showed my then-
girlfriend my HF slow-scan TV station. A
ham in Peru put his camera out the window
to show a beautiful mountain panorama
with clouds in the valley. That girl was so
impressed with the magic of radio, she
ended up marrying me. This year is our
40th anniversary and we still love ham radio
...and each other! Our four kids are hams,
and the two who are married have ham
Spouses.

My father, WDOGOS, was a ham and for
years kept twice-daily schedules with his
friends on 20 meters from his home in Iowa.
My wife or I would check in with him al-
most daily when we lived in Alaska.

One of his friends, Ralph, WB1AEI, was
chief pilot of the Woods Hole Oceano-
graphic Institution’s deep sea submarine
Alvin, We were chatting with my father
when Ralph came on frequency, so excited
he could hardly talk. That was the day they
discovered geothermal vents in the
deep Pacific, each supporting incredible
ecosystems totally unknown to the scientific
world. I'll never forget that day. A few years
later, when the Alvin was overhauled, our
family came into possession of a piece of

Alvin’s fin — what a “QSL card” to remem-
ber!

I am proud to be a Life Member of the
ARRL and a contributor to the Maxim
Society. It is my effort to help ensure that
our legacy lives. Oh, that I could be alive 50
and 100 years from now to see what our
hobby is like! I'm sure the technology will
be mind-boggling.

One thing 1 hope that never changes is the
personal and humanitarian side of A mateur
Radio, the global community of knowledge
and friendship. I would encourage every-
one who reads this to support the League
and consider a legacy gift to the ARRL, as
my wife and I have done. No gift is too
small.



The Drake TR-7 Transceiver

From the late '70s through the mid '80s, the TR-7 was
one of the most coveted amateur transceivers in the world.

Steve Ford, WBSIMY
QST Editar
sford@arrl.org

Thirty-seven years ago disco music was at
its peak, Jimmy Carter was President of the
United States, today’s median-age ARRL
members were young men and women
fresh out of high school or college, and the
R.L. Drake Company of Miamisburg, Ohio
released its revolutionary TR-7 transceiver.

[f you were a ham in 1977, you could hardly
have missed the debut of the TR-7. You
would likely have been familiar with the
Drake name, a venerable technology firm
founded by Robert L. Drake in 1943. The
company had already established a reputa-
tion for making high-quality communica-
tion equipment. In fact, it is accurate to say
that at that point in history, Drake was one of
the most widely respected Amateur Radio
equipment manufacturers in the world.

So it wasn’t all that surprising that Drake
would create a new product that would
effectively dismantle the old vacuum tube
(or tube/transistor hybrid) paradigm. In the
TR-7 we saw the world’s first 100 W all-
solid state Amateur Radio transceiver. The
TR-7 was a true game changer that would
have an enormous impact on all transceiver
designs to follow.

A Rig Like No Other

QST advertisements of the day trumpeted
the appearance of the new TR-7 in all its
colorful glory. From the beginning the TR-7
was considered not only a high-perfor-
mance transceiver, but also a status symbol.
Owning a TR-7 conferred “elite™ status on
the fortunate ham, especially considering
the fact that TR-7s carried suggested list
prices of $1500, which is about $4200
today. You'll occasionally encounter used
TR-7s being sold on Internet auction sites
such as eBay, but they still command prices
of $1500 and up.

The TR-7 was rated at 250 W PEP input
power, which was the required specification

A Drake TR-7 transceiver atop the PS-7 power supply. [Photo courtesy of Universal Radio]

at the time. This translated into output
power levels between 130 and 150 W on the
lower bands and 90 and 100 W on 15 and
10 meters. The transceiver included a pro-
tection circuit that reduced output in the
presence of an excessive SWR. That's a
common feature in today’s radios, but it was
decidedly uncommon at the time.

If you installed the optional FA-7 cooling
fan, the TR-7 could transmit at full output
with 100% duty cycle modes such as
RTTY. Compare that capability with many
modern rigs that still caution owners to
reduce output by 50% with most digital
modes.

An innovative feature of the TR-7 design
was its “broadbandedness” There was no
need to adjust preselectors and other con-
trols when changing frequencies across its
1.5 to 30 MHz range. Hams of the day were
accustomed to having to twist various knobs
to “peak” a radio when moving from one
band to another. Not so with the TR-7. [t was

the first transceiver of its type to offer simple
pushbutton band changes — the type of
operation we all take for granted today.

Another hallmark of the TR-7 was its high-
performance frequency synthesizer and
Permeability Tuned Oscillator (PTO). The
result was smooth tuning with a 1 kHz ana-
log dial and a 100 Hz digital readout. The
frequency synthesizer provided tuning
ranges in 500 kHz steps selectable with UP
and DOWN front panel buttons.

Upconversion and Full
Passband Tuning

In the TR-7 Drake unveiled the first use of
“upconversion” technology for amateur
transceivers. In a typical superheterodyne
receiver, the incoming signal is mixed with
a local oscillator signal to create sum
and difference signals. The higher sum
frequency is rejected while the lower
difference (or “downconverted”) frequen-
cy — often anywhere from 455 kHz to
10 MHz — is sent to the IF amplifier stages

November 2014 99



How Does the TR-7 Compare to Today’s Radios?

Bob Allison, WB1GCM, ARRL Senior Test Engineer

Thirty-seven years ago, the Drake TR-7 was considered to be one of the
best-performing HF transceivers on the market. lts innovative use of upconver-
sion (first IF at 48 MHz) gave the flexibility of general coverage reception with
superior IF and image rejection. A four-pole crystal filter placed at the first IF, with
a bandwidth of 8 kHz, minimizes the effect of strong signals with improved Third-
Order Intermodulation Distortion Dynamic Range (IMD DR) and Blocking Gain
Compression Dynamic Range (BDR). It is also one of the first examples of the
use of a roofing filter, The TR-7's second IF filters of 300, 1800, 2300 (standard),
and 6000 Hz bandwidths are equivalent to today’'s DSP filter bandwidth settings of
today’s mid-range and top of the line receivers, though not as flexible. Solid state
circuitry, with 100 W RF output on 160 through 10 meters, simplified operation;
all the user has to do is change bands. How does the Drake TR-7's performance
compare to today’s transceiver performance?

QST reviewed the Drake TR-7 in the May 1979 issue (pages 37 and 38). At
that time, the ARBL Laboratory only performed limited testing and the methods
of testing differ from those used now, so | will rely on input from ARRL Laboratory
consultant and test expert Rob Sherwood, NCOB. Rob’s website at www.
sherweng.com/table.html is an excellent source of receiver test data, including

data for the TR-7.

Rob's data shows a noise floor figure of —134 dBm, which is normally lower
than the background noise level with an antenna. This figure is quite comparable
to today’s noise floor figures for most transceivers, though it would be nice to have
a bit more sensitivity for weak signal work on 10 meters.

At 100 kHz spacing, a BDR of 145 dB shows the effectiveness of the first IF
filter and with 20 kHz spacing. This would be on par with today’s mid-range trans-
ceivers. Rob's data shows an IMD DR figure of 99 dB, which is also very good
at 100 kHz spacing, and would likely equate to 90 dB or higher of IMD DR at 20
kHz spacing. While good, it is not the best when compared to modern rigs. The
TR-7's 75 dB figure of IMD DR with 2 kHz spacing is considered only fair among
current radios, but it is by no means the worst we've seen in the Lab. The true
limiting factor of the Drake TR-7 is the local oscillator sideband noise, indicating
the Reciprocal Mixing Dynamic Range (RMDR) would be the most limiting of all

dynamic ranges.

With a modest antenna system, a properly aligned Drake TR-7 is a good per-
former, even by today’s standards. If you'd like to dig deeper into the meanings of
these test results, | recommend my book, Amateur Radio Transceiver Performance
Testing, which you can purchase from the ARRBL at www.arrl.org/shop.

for additional processing and, potentially,
further downconversion.

The upconversion approach turned that pro-
cess on its head. The Drake engineers dis-
covered that they could eliminate annoying
image products by upconverting the output
of the high-level double-balanced mixer
and placing the first IF stage at 48 MHz,
well outside the tuning range of the rig
itself. Combined with carefully designed
filtering in the IF stages, the result was
receiver performance that exceeded that of
virtually all other transceivers available at
the time.

The TR-7 upconversion architecture was
designed specifically to deal with crowded
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conditions where selectivity and dynamic
range performance become critical.
Compared to the highly regarded Drake
R-4C receiver, the new TR-7 easily sur-
passed its two-tone dynamic range perfor-
mance on all bands. This raised quite a few
eyebrows in the amateur community.

Another innovation to appear in the TR-7
was full passband tuning, known simply as
FPRBT. This wasn’t the same as the as limited
passband tuning, sometimes referred to as
IF Shift, offered in many other transceivers
at that time. Unlike traditional IF Shift,
which moved the IF filter window relative to
the signal, the TR-7's PBT did the opposite.
The Drake PBT effectively shifted the

“position” of the received signal within the
bandwidth of a selected IF filter. The TR-7
accomplished this through the use of a volt-
age-controlled crystal oscillator, the output
of which controlled the second Local
Oscillator.

The TR-7 shipped with a standard 2.3 kHz
crystal IF filter. However, it could accom-
modate optional filters at 1800, 500, and
300 Hz.

The TR-7 and the “WARC Bands”
Two years after the introduction of the
TR-7, the 1979 World Administrative
Radio Conference (WARC) brought sub-
stantial changes to Amateur Radio. In the
wake of the conference, hams would even-
tually gain access to new HF bands at 30,
17, and 12 meters. However, most trans-
ceivers available at the time could not oper-
ate on the new frequencies.

The Drake TR-7 was the exception. TR-7
owners could use the optional AUX7 board
to easily expand the transceiver’s coverage
to include the WARC bands. With the
AUXT users could program up to eight aux-
iliary 500 kHz frequency range modules
(known as RTMT7s) for instant selection
from the front panel. In addition, a crystal
socket was provided on the AUX7 for each
of the eight auxiliary ranges to allow fixed-
frequency receive or transmit operation.
Back in the day, you had to provide proof of
your amateur license before Drake would
sell you an RTM7 module, which could be
programmed at the factory for the range you
specified. Obviously, with three RTM7
modules you could have access to all the
new bands.

R.L. Drake Today

Drake exited the Amateur Radio equipment
market before the turn of the century,
although it continued to produce the R8
shortwave receiver until 2005, By the mid-
*80s Drake had become a powerful force in
the consumer and commercial satellite TV
market, which finally led to its high-profile
position as a manufacturer of standard and
high-definition video encoders, video dis-
tribution devices and digital TV reception
systems.

Blonder Tongue Laboratories acquired
Drake in February 2012, However, the
companies operate as separate entities with
Blonder Tongue headquartered in Old
Bridge, New Jersey and Drake retaining its
offices in Miamisburg, Ohio.



Convention and Hamfest Calendar

Gail lannone, giannone®@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Abbreviations

Spr = Sponsor
Tl = Talk-in frequency
Adm = Admission

Arizona (Congress) — Nov 15 HRTV
7 AM — noon. Spr: Hassayampa ARK. North
Ranch Escapees RV Park, 30625 S Hwy 89.
TI: 146.58. Adm: Free. Doug Jarmuth, NODAJ,
928-231-2616; n0daj1950 @gmail.com; www.
arca-az.org/main/calendar.html.

Arizona (Mesa) —Dec6 " HQR TV

7 AM -2 PM. Spr: Superstition ARC. Mesa Com-
munity College, 1833 W Southern Ave. TI:147.12
(162.2 Hz). Adm: $5. Dan DeVlieger, KG7EOL,
480-335-4914; kg7eol@arrl.net; superstition
superfest.com.

Florida (Coral Gables) —Nov 15 F T

7 AM — noon. Sprs: Flamingo Net and University
of Miami ARC. University of Miami, Physics/Gif-
ford Arboretum Parking Lot, 5101 San Amaro
Dr. TI: 147.15 (94.8 Hz). Adm: Free. Bill Moore,
WAA4TEJ, 305-751-1874; wadtej@juno.com;
www.flamingonet.8m.net.

Florida (Ocala) —Dec6 " H'T

7 AM — 1 PM. Spr: Silver Springs RC. Green
Clover Hall, 319 SE 26th Terr. TI: 146.61 (123 Hz).
Adm: Free. Roger Staley, K4ZFW, 352-427-3437;
k4gso02012 @gmail.com; kdgso.us.

Florida (Okeechobee) — Nov 29

HRTV
7 AM — 3 PM. Spr: Okeechobee ARC. Freedom
Ranch, 11655 US Hwy 441 SE. “Hamfest in the
Woods.” TI: 147.195 (100 Hz). Adm: $5. Charles
Whipple, W4PHD, 863-467-2487; charles.
whipple4 @gmail.com; K4OKE.com.

INDIANA STATE CONVENTION
November 15 - 16, Fort Wayne, IN

HQRSYV

Saturday 9 AM — 4 PM, Sunday 9 AM — noon.
Spr: Allen County AR Technical Society. Allen
County War Memorial Coliseum, 4000 Parnell
Ave. 42nd Annual Fort Wayne Hamfest and
Computer Expo TI: 146.88. Adm: $6 for both days
or $4 for just Sunday (at the door only), under 12
free with adult. AC-ARTS/Fort Wayne Hamfest,
260-579-2196; chairman @fortwaynehamfest.
com; www.fortwaynehamfest.com.

Maryland (Davidsonville) — Oct 19 F R T

7 AM, Auction at noon. Spr: Mid Atlantic Antique
Radio Club. Davidsonville Family Recreation
Center, 3789 Queen Anne Bridge Rd. Equipment
Auction. Adm: Free. Bruce Pellicot, KA3SEIE,
410-461-7441; brucepellicot. nd@netzero.net;
www.maarc.org.

Massachusetts (Bourne) — Nov 8

HRTV
9 AM — noon. Spr: Falmouth ARA. Upper Cape
Regional Vocational School, 220 Sandwich Rd.
Tl:146.655 (88.5 Hz). Adm: $5. Ralph Swenson,
N1YHS, 508-548-0422; depsher911@comcast.
net; www.falara.org.

Michigan (Harrison Township) — Dec 7
HRV
8 AM — noon. Spr: LAnse Creuse ARC. LAnse

Coming ARRL Conventions

October 18
Arkansas State Convention, Batesville, AR*
Wisconsin ARES/RACES Conference,
Wisconsin Rapids, WI*
October 24 - 25
Oklahoma Section Convention, Ardmore, OK*

November 1
TechFest Convention, Lakewood, CO*

November 1 -2
Georgia State Convention, Lawrenceville, GA*

November 8
Alabama State Convention, Montgomery, AL*

November 15 - 16
Indiana State Convention, Fort Wayne, IN

December 12 - 13
West Central Florida Section Convention,
Plant City, FL

January 4
New York City/Long Island Section
Convention, Bethpage, NY

January 10
Techfest Convention, Lawrenceville, GA

*See October QST for details.

Creuse High School, 38495 L’Anse Creuse Rd.
TI: 147.08 (100 Hz). Adm: $5. Gregg Crump,
N8GEOQ, 248-670-7021; n8geo @arrl.net; www.
gsl.net/n8Ic/.

Mississippi (Biloxi) — Nov 14 - 15
HQRSV

Friday 5 — 9 PM, Saturday 8 AM — 3 PM. Spr:
Jackson County ARA. St Martin Community Cen-
ter, 15008 Lemoyne Blvd. T/: 145.11 (123 Hz).
Adm: $5. Chris Swift, KSMOZ, 228-826-4116;
kbmoz@arrl.net; www.jcmsara.com.

New Jersey (Fair Lawn) — Nov 28 H R

6:30 PM. Spr: Fair Lawn ARC. Fair Lawn Senior
Citizen Center, 11-05 Gardiner Rd. Amateur
Radio Auction. T/: 145.47 (107.2 Hz). Adm:

To All Event Sponsors

Free. Gene Ottenheimer, WO2W, 201-791-3841;
w2npt@arrl.net; www.flarc.net.

New Jersey (Toms River) — Nov 16

HRT
8 AM —noon. Spr: Jersey Shore ARS. Riverwood
Park, Riverwood Dr. TI: 146.91 (127.3 Hz). Adm:
$5. Don McGlaughlin, K2HCW, 732-237-9448;
k2hcw @comcast.net; JSARS.org.

North Carolina (Benson) — Nov 16

HRTV
8 AM — 3 PM. Spr: Johnston ARS. American
Legion Complex, Hwy 301 N. Tl: 147.27. Adm:
advance $6, door $7. Michael Callam, KD4UJC,
919-934-9623; jarsmember@yahoo.com;
www.jars.net.

Texas (Lubbock) —Oct18 FHR T

8 AM -5 PM. Spr: Lubbock ARC. Noble Stidham
Memorial Clubhouse and Grounds, 1110 98th St.
TI: 147.2. Adm: Free. Rodney Davis, W3LDR,
251-895-4235; president@k5lib.org; www.
k5lib.org/2014-larc-hamfest.

Wisconsin (Appleton) — Nov 2 HRV

8 AM. Spr: Fox Cities ARC. Monarch Gardens,
2311 W Spencer St. TI: 146.76 (100 Hz). Adm:
advance $5, door $6. Anthony Mach, AB9IO,
920-722-0482; ab%io @yahoo.com; www.fcarc.
us/hamfest.php.

Wisconsin (Milwaukee) — Nov 1 " H R

8 AM — 1 PM. Spr: Milwaukee Repeater Club.
Elks Lodge, 5555 W Good Hope Rd. TI: 146.91
(127.3 Hz). Adm: $5. Matt Moog, KC9COQY,
414-254-2849; kc9coy @themoog.com; www.
mrc91.org.

HANDICAP ACCESS

FIELD CHECKING OF QSL CARDS
REFRESHMENTS

SEMINARS / PRESENTATIONS
TAILGATING

VE SESSIONS

<=-H0VIPI

Before making a final decision on a date for your event, you are encouraged to check the Hamfest
and Convention Database (www.arrl.org/hamfests-and-conventions-calendar) for events that may
already be scheduled in your area on that date. You are also 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 two years in advance.

Events that are sanctioned by the ARRL receive special benefits, including an announcement in these
listings and online. Sanctioned conventions are also listed in the ARRL Letter. In addition, events receive

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 is the 1st of the second month preceding publica-
tion date. For example, your information must arrive at HQ by November 1 to be listed in the January
issue. Information in this column is accurate as of our deadline; contact the sponsor or check the spon-
sor's 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 raffles 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 ARRL web banner advertising.
Call the ARRL Advertising Desk at 860-594-0207, or e-mail ads@arrl.org.
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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!

Oct 12-0ct 17, 1000Z-1 T00Z, KK40CL/
AA4P, Moultrie, GA, Moultrie Technical College
Amateur Radio Club/Colquitt County Ham Radio
Society. Sunbelt Agricultural Exposition
21.300 14,280 7.200. Certificate & QSL. Andrew
T. Clark, 5402 Old Adel Rd, Moultrie, GA 31788.
www.wddkow.org

Oct 15-0c¢t 18, 1430Z - 0600Z, WBBRC,
Pahrump, NV. WBCCI|-ARC/Region 12. First
Annual Region 12 Airstream Rally ARC Event.
14.265; 7.250 (backup); 7.245 (main). QSL.
Roger Peeples, 765 Farrell St, Woodland, CA
95695. See URL for times/frequencies. region12,
wbcei.net/about/2014-region-12-rally/
pahrump-r12-ham-events

Oct 17 - Oct 19, 1600Z - 1600Z, N3G,
Port Penn, DE. US Coast Guard Auxiliary. 75th
Anniversary US Coast Guard Auxiliary.
146.520 14.070 14.059 7.039. QSL. Robin M
Begley, 3 Pancoast Ave, Aston, PA 19014. Air
mobile on 146.520 MHz acfivating Old Reedy
Island Light USA-568, QOperating HF CW &
FPSK31,858 if band conditions allow. QSL via
MN3CJIM. n351ba@ comcast.net

Oct 18, 1400Z - 2200Z, N4AZ, Anderson
(Portman Marina), SC. USCG AUX District 7
Flotilla 25 Lake Hartwell. Commemorating US
Coast Guard Auxiliary 75th Anniversary.
21.33014.270 7.270. QSL. Joe Mracna, AA3XE,
113 Abaco Ln, Seneca, SC 29672. a0700205.
uscgaux.info

Oct 18, 1400Z - 2300Z, N4 U, Benton, KY.
Coast Guard Auxiliary. Coast Guard Auxiliary
75th Anniversary. 21.070 14.070. QSL. Mary
Husfield, 4156 Barge Island Rd, Benton, KY
42025, Operating mostly PSK31, maybe some
phone on 20 meters.

Oct 25, 1600Z - 2100Z, WETGY, Green
Valley, AZ. Green Valley Amateur Radio Club.
50th Annual Green Valley White Elephant
Parade. 14.246 14.244 14.242. Certificate &
QSL. Green Valley Amateur Badio Club, 801 N
La Canada Dr (SAV), Green Valley, AZ 85614,
gvarc.us

Oct 25 - Nov 2, 1400Z - 2300Z, WOO,
Frankenstein, MO. Mid-MQO Amateur Radio Club.
Frankenstein 2014 Halloween FunExpedition.
3.963 3.535. QS5L. Kent W. Trimble, K9ZTV, 2210
Heartland Ridge, Jefferson City, MO 65108,
Operating CW-55B-digital; frequencies spotted.

Oct 26 - Oct 27, 1500Z - 2300Z, KOR,
Kansas City, MO. Sons of Confederate Veterans.
Battle of Westport Memorial. 14.230 14,050
7.2307.050. QSL. Jason Peck, 626 Fickinger St,
Sulphur Springs, AR 72768.

Oct 31 - Nov 2, 1300Z - 2200Z, K4ZK,
Stuart, FL. Martin County Amatsur Radio As-
sociation. Stuart Air Show/40th Anniversary
of Martin County Amateur Radio Association.
21.280 14.280. Certificate. MCARA, PO Box
1901, Stuart, FL 34996. www.mcaraweb.com

Oct 31 - Nov 2, 2200Z - 2200Z, N1A,
Tuscaloosa, AL, W4UAL & Alumni. Alabama
Crimson Tide Special Event. 28.425 14 247
7.188 3.821. QSL. M.D. Smith WA4DXP, 307
Clinton Ave, Ste 100, Huntsville, AL 35801. Will
also be on 2 meter repeater 14521, IRLP Node
#4719, www.31alumni.com/ham
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Nov 1, 1200Z - 2359Z, AAAXG/W4AQL,
Atlanta, GA. Georgia Tech Alumni Amateur Radio
Club. Georgia Tech Homecoming. 14.250
7.250. QSL. Sherman Banks, 2310 Kings Point
Dr, Atlanta, GA 30338. Sfudents will activate
WHAQL and alumni members AA4XG from the
campus of Georgia Tech. aadxg.com

Nov 1, 1200Z - 2400Z, KC50UR, Belen,
NM. Valencia Country Amateur Radio Associa-
tion. 20th Year Anniversary. 28 483 21.283
14.283 7.283. QSL. KC50UR, PO Box 268,
Peralta, NM 87042. Custom QSL card with SASE
only; LoTW good for DX contacts. www.qrz.com/
db/ke5our

Nov 1 - Nov 2, 0000Z - 2359Z, various
calls, North America. 630/600-Meter Operators.
106th Anniversary of the Berlin Treaty. US:
465 — 480 kHz and 495 — 510 kHz;, Canada: 472
— 429 kHz. QSL. The Berlin Treaty created the
international distress frequency at 500 kHz. Event
includes US experimental, Canadlian amateur
and US heritage maritime stations. See URL for
complete details. www.500kec.com

Nov 1 - Nov 2, 1500Z - 2345Z, WOJH,
Two Harbors, MM. Stillwater Amateur Radio As-
sociation, Courage Kenny Handiham System &
Radioc City. Remembering the Edmund Fitzger-
ald (Split Rock Lighthouse). 14.260 7.260
21.360 3.860. Certificate. Stillwater Amateur
Radio Assoc, WOJH, via splitrock2014@radio
ham.org. Certificates will only be sent via e-mail
in PDF format. Operating SSB and digital modes
fram Split Rock Lighthouse, Spiit Rock, MN
(ARLHS: USA 783, Grid Square: EN47). www.
radioham.org

Nov 8, 1000Z - 1400Z, WABUG, Pompano
Beach, FL. Gold Coast Amateur Radio Associa-
tion. Hillsbore Lighthouse Special Event.
14.240 14.220 14.200 14.180. QSL. Gold
Coast Amateur Radio Association, PO Box 773,
Pompano Beach, FL 33060. www.wdbug.org

Nov 8, 1100Z - 1700Z, WC5C, Azle, TX.
Tri-County Amateur Radio Club of North Texas.
NCTECH Hamfest Anniversary Station.
CTCSS 147.160+ 110.5; 7.260. QSL. Daryl Pate,
KC55LQ, 6225 Featherwind, Fort Worth, TX
76135 www.weSe.org

Nov 8, 1300Z - 2100Z, WSSLA, Slidell, LA.
Ozone Amateur Radio Club. 50th Birthday
Celebration. 18.145 7.283. Certificate & QSL.
Czone Amateur Badio Club, PO Box 553, Slidell,
LA 70458, www.wisla.net

Nov 8, 1500Z - 2200Z, WOFSB, Waterloo,
|A. Fiwve Sullivan Brothers Amateur Radio Club.
Honoring Veterans for Veterans Day. 18.124
14.240 7.240. Certificate & QSL. Five Sullivan
Bros ARC, 3186 Brandon Diagonal Blvd, Bran-
don, IA52210. For QSL card: Send card and #10
SASE; For Certificate & QSL: Send QSL, address
label and three “Forever” stamps, For eQSL &
Certificate; Send eQSL, then an e-mail to
wOfsb@outlook.com, requesting a .jpg file of
the certificate that you can print yourself. www.
qrz.com/db/w0fsb

Nov 8, 1500Z - 2300Z, W2V, Hopedale, IL.
Peoria Area Amateur Radio Club. Veteran®s Day
Commemoration. 28.44521.345 14.245 7.245.
QSL. Peoria Amateur Radio Club, PO Box 3508,
Peoria, IL 61612, www.w9uvi.org

Movw 8, 1600Z - 2200Z, N4F, Dadeville, AL.
The Smith Mountain Group. Smith Mountain
Fire Tower Anniversary. 14.325 7.205. Certifi-
cate & QSL. N4F, 44 Timberwood Dr, Dadeville,
AL 36853. See website for QSL info and updates
on bands & frequencies. www.kcdz.com

Mov 8 - Nov 9, 1400Z - 2100Z, NB9QYV,
Manitowoe, WI. USS Cobia Amateur Radio Club.
USS CobiaWorld War |l Sub Celebrating Vets
Day and Commemorating the 52 Subs and
Their Grew Members Lost in World War I1.
14,250 7.240. QSL. Fred Neuenfeldt, WEBSF,
4932 5 10th St, Manitowoc, W 54220, www.qrz.
com/db/nb9qv

Mov 9, 1600Z - 2000Z, WE7 GV, Sahuarita,
AZ. Green Valley Amateur Radio Club. 150th
Anniversary of Pima County, Arizona. 14 246
14.244 14,242, Certificate & QSL. Green Valley
Amateur Radio Club, 601 N La Canada Dr (SAV),
Green Valley, AZ 85614. gvarc.us

Mov 11, 1000Z - 1800Z, W4ANPT, North
Port, FL. The North Port Amateur Radio Club.
Veterans Day Special Event. 14,230, QSL. The
Morth Port Amateur Radio Club, PO Box 7716,
North Port, FL 34230. www.wédnpt.org

Mow 11, 1400Z - 2100Z, WOL, Indianapolis,
IN. The American Legion Amateur Radio Club.
Veterans Day Tribute. 14.275 146.460 IRLP
Mode 4816, Certificate. The American Legion
Amateur Radio Club (TALARC), cfo The Ameri-
can Legion Nat'l HQ, 700 N Pennsylvania S,
Indianapolis, IN 46204. www.legion.org/
hamradio

MNov 11, 1600Z - 1900Z, KC2UF O, Merritt
Island, FL. Skywatchers and Communicators
Amateur Radio Club. Veterans Day at the
Veterans Memorial Center. 14.265. Certificate.
E-certificate only, see website. We ask callers to
share their military service stories and experi-
ences. www.kc2ufo.org

Mov 15 -MNov 16, 1800Z-0600Z, WESFM,
Carmichasl, CA. Samusl F. Morse Amateur Radio
Club. W6SFM Bug Round Up. 28.045 21.045
14.0457.0453.540. QSL. Mike Aretsky, N6MQL,
5443 Tierra Gardens Ln, Carmichael, CA 95608,
www.wbésfm.com

Mow 15 - Nov 23, O500Z - O500Z, W1G,
East Berlin, PA. WO4L. 151st Anniversary of
The Lincoln’s Gettysburg Address 245945
18.150 14.260 7.185 other bands as prop allows.
Certificate & QSL. Bob Hess, 74 Curtis Dr, East
Berlin, PA17316. See website for QSL/certificate
instructions, www.qrz.com/db/wo4l or www,
qrz.com/db/wlg

Mow 17, 1500Z - 2400Z, K7NRA, Paulden,
AZ. Yavapai Amateur Radio Club. NRA 143rd
Birthday Party. 21.335 14.250 14.050 7.250.
Certificate. Yavapai Amateur Radio Club, PO Box
11994, Prescott Valley, AZ 86314. www.wTyrc.
org/special_events.htm

Mov 21 - Nov 24, 1800Z - 0000Z,
MCOHYY/WSL3, Muskego, WI. 98th Anniver-
sary of HMHS Britannic Sinking. 28.36521.265
14.265 7.165. QSL. Nathan Banks, Attn: HMHS
SES, PO Box 324, Muskego, WI 53150,
kc9hyy @yahoo.com or www.qrz.com/db/
kc9hyy



Now 22, 1000Z - 1800Z, WOTY, Orland
Park, IL. Metro DX Club. 35th Anniversary.
14.265 7.230. Certificate. John Holmes, 3820 N
Chamlin Dr, Morris, IL 60450. E-certificate avail-
able at w9ty @ arrl.net. www.metrodxclub.com

Nowv 22 - Nov 23, 0000Z - 23592, Ws0I,
Burlingten, WL Ten-Ten International. W60I and
VE9STEN and DLOX Special Event. All modes,
10 meters. QSL. Jerry Kopstein for W60l QSL,
8041 W Lakeshore Dr, Burlington, WI 53105.
Ten-Ten International club stations W60,
VESTEN, and DLOX will be in operation from all
US call areas, in Canada, and Germany to keep
10 meters active, to promote 10-10 International
Organization, and to have fun. Special Event QSL
cards available on request. For contacts with
WEO! send SASE to NSAC, Jerry. For further
information contact NSAC. www.ten-ten.org

Nowv 22-Nov 23, 1313Z - 22227, WAYBYV,
Steinhatchee, FL. WAYBV, Turkey lslands for
Thanksgiving Expedition. 28.370 21.240
14.260 7.260, QSL. Terry Joyner, PO Box 881,
Steinhatchee, FL 32358. Two new islands way
down upon the Suwannee River. Contacts will
also count toward the US /slands Awards Pro-

gramwww.usislands.org. wdybv @yahoo.com
Nowv 29 - Nov 30, 0720Z - OT20Z, N4S,
Franklin, TN. Williamson County ARES. Battle

Certificates and QSL cards: To obtain a certificate from any of the special event stations offering
them, send your QSO information along with a 9 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 svent or on the club’s website.

Speclal Events Announcements: For items to be listed in this column, use the ARRL Special
Ewvents 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 (Attn; Special Evenis) or e-mailed.

Submissions must be received by ARBRL HQ no later than the 1st of the second month preceding the
publication date; a special event listing for Jan QST would have to be received by Nov 1. In addition
to being listed in QST, your event will be lisied on the ARRL Web Special Event page. Note: All re-
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of Franklin, TN.21.310 14.260 7.220 3.850, gen
portions of most bands. Certificate & QSL." Jeff
Standifer, 111 Gilbert Dr, Franklin, TN 37064.
wbbwaj@arrl.net

Nov 29 - Nov 30, 1300Z - 1200Z, NI1 X,
Plymouth, MA. Whitman Amateur Radio Club.

The First Pilgrim Landing at Plymouth. 18.160
14.260 7.260 3.860; EchoLink: WATNPO-R,
|IRLP:8691. Certificate & QSL. Whitman ARC,
PO Box 48, Whitman, MA 02382 www.walnpo.
org

Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record the passing of these amateurs:

MNIATC Evans, John B., Maryville, TN
KATAVA Dresner, WilliamW. Jr, Middieboro, MA
WA1BWS Burnham, Roger L., Bangor, ME
WEBI1EEY Bourque, Edward E. Sr, Manchester, NH
®WIFDH Anderson, Jack G., College Station, TX
KAIGNE Mahlecke, Andreas G., Pawtucket, Bl
KIHKI DeForge, Robert L., Brookfield VT
KAILGK  Callahan, Lydia J., Manchester, NH
WAIMXM  Legowski, Florence L., Rocky Hill, CT
W1INZP James, Fhilip G., Groton, CT
KB1OWT  Charles, Ssymour W., Skowhegan, ME
W1PIE Sawyer, David E., Portsmouth, NH
MN1RP Perkins, Richard E., Nobleboro, ME
WIRFK Pollard, Kenworth G., Windsor, VT
WI1RRP Brown, Richard B. |ll, Medway MA
KB1SOL  Riling, Jack W., Scuthbury, CT
KB1SQS  Kelley, Maicoim C., Stamford, CT
®#WITEE Kowalewski Eugene M. Vancouver, WA
W1ITMC Howard, James K., Scituate, MA
KB1TO Gibson, Richard C., Surry ME
MN1VEB Winson, David 5., Rochester, NH
WIWAW  Walker, William, Ocala, VT
KBIWWV  Smith, Robert J., North Attleboro, MA
Ki1YCQ Piette, Byron J., Somerset, MA
K1YSY Sneed, Peter A, Prospect, ME
KAMZZIS  Lawhorne, Praston, Hope Valley Rl
K2CZ Chodkowski, Steven, Binghamion, NY
K2DFZ Field, Dudley B., Onancock, VA
W2DHH  Metter, Harold, Pompano Beach, FL
KF2EF Coughran, Albert B, Jackson, NJ
W2EKD Breinin, Goodwin M., New York, NY
KC2ELC  Damiano, Danigl, Hammaonton, NJ
WAZEXQ  Montcalm, Lioyd S., Hyannis, MA
WB2FCOC  McCarthy, Robert \, Caklyn, NJ
WZFOR Merry, John M., Melbourne Village, FL
WAZHPD  McEowen, Jamss R., Severna Park, MD
KEB2HTV Mahan, Lec J., Wanague, NJ
K2GKM Fredericks, Duane G., Lockport, NY
K2GVI Effland, William L., Westmoreland, NY
W2HGT Anzalone, Salvatore,

Cape May Court House, NJ
K2HPT Soper, Charles E., Syracuse. NY
W2aJUE Mackvick, Eugene A, Raleigh, NC

WAZLEE  Schutt, Harold L., Clifton Springs, NY
KC2LZV Dannelley, Donald R., Elmira, NY
NZ2MC Cooper, Marvin R., Calhoun, GA
W2ME Arehibald, John O. Jr, East Aurora, NY
WEB2ZMWD  Fillman, A. D.. Manahawkin, NJ
W2QNR DiBlasi, John S., Manchester, NJ
KC2RIS Mokides, Valerie 5., Huntington, NY
KB2TSV  Matheson, Jefirey |, Lumberton, MJ
N2UD Handy, Brian N., Bozeman, MT
W2UXH Sambalino, John C., Haddonfield, NJ
wavza Cola, Andrew A., South Czeng Park, NY
KB2ZWGE Gilmartin, James J., Saugerties, NY
W2XK Casa, Thomas J., Auburn, NY
W2YRD  Baab, Peter T, Summit, NJ
Wa2zzC Metzger, H. P, Boulder, CO
$W3AAF  Vivino, A.E., Walkersville, MD
WB3COS Baum, Robert S., Johnstown, FA
WAEJK Morris, Robert E., Spring Branch, TX
K3FFR Muney, William S., Lanham, MD
WA3IGIH  Szymanowicz, Joseph M., Erig, PA
KB3JKR Wick, William R. Jr, Downington, PA
W3IPG Jenkins, Joseph M., Baltimore, MD
KB3KP Hilf, Kenneth F, Ohio Township. PA
WASMDY  Dolaway. DavidW., Bradford, PA
#N3IME  McClenny, Anthony B.,

Bethany Beach DE
WASNSR  Giipe, Robert C., White Hall, MD
NIOMP Starkey, William J., Wilmington, DE
W300P  Harper Mark G., Little Orleans, MD
#W3PTV  Hively, Henry L., Pittsburgh, PA
WarUD Reiss, Lillian T., Exton, PA
NIPXV Kibler, Richard J., Cosby, TN
Kcaau Hankinsen, A Hank E. Lillian, AL
W3IsSwK Kinley, Stephen W., Howard, PA
KL Brimer, Clifton B, Crisfield, MD
K4ALL Lambert, Arlin L. Il; Concard, GA
N4ARW Waters, Alfred R., Washington, NC
$K4LASF  Watkins, Lindy, Faystte, AL
KF4AX Lello, Joseph M., Dahlonega, GA
KK4BYY  Batten, Gary W, Swansborc, NC
AAACA Cason, Robert E., Spartanburg, SC
WACGK  Wagoner, Sydney S. Jr, Fairfax, VA
K4CPQ Rasnake, Cecil M., Fort Pierce, FL

®W4CZ  Price, Wiliam David., Blountwille, TN
NAECA Barrett, Maxine, Ringgoeld, GA
KG4FFP Woalters, Dibbon C. Jr, Resvesville, SC
N4FJW Wickwire, Frankiin Jack, Bushnall, FL
K4FQR Long, Allen C., Greensboro, NC
WA4FWR Thompson, RossE.G. Jr,

Satellite Beach, FL
WEB4GJD  Mail, David M, Chattancoga, TN
WAGWEB Blevins, Georga W. Jr, Rossville, GA
KAGWL Bond, William R. Jr, Palmyra, VA
N4HDY Nowling, Harvey D. Jr, Mobilg, AL
KF4HFU Frimel, Robert L., Clarksvills, TN
KAHIX Peel, David L., Flower Mound, TX
WD4HRP  Williams, John F, Largo, FL
®K4HTY  Kay, E. D.Jr, Portsmouth, VA
KK4HXA  Taylor, Rodney S., Taylors, SC
KE4IDB Elliott, Rufus D,, Signal Mountain, TN
AE4IE Pond William B., Warrior, AL
KB4JF Wetherington, Curtis, Nashville, GA
KC4JKQ  Showker, Doug, Lizella, GA
KD4JOW  Tedford, Walter E., New Bern, NC
VWAKKX Houser, Jean P, Maysville, KY
KG4KUJ Bowden, Jerry L., Eatonton, GA
WB4KVZ  Hooker, David L., Chattanooga, TN
WALMH Hudgins, Lewis M., Kill Devil Hills, NC
N4LIU Austin, Alice A, Ooltewah, TN
KE4LZK Beard, Kenneth D., Glasgow, KY
AKAM Collins, Rokert |., Daphne, AL
WAMCE  MeKenzie, Robert G, Panama City FL
K4MQl Grigsby, Wiliam H., Cleveland, TN
W4NCJ Smith, William E., Owensboro, KY
WEB4AMRH Bowers, Warren W, Gloucester, WA
KA4NPK  Lakeman, Robert B., Merritt Island, FL
WD4ANVH  Kerins, James B., Hartselle, AL
KE4NVN  Hamilton, John W, Saint Petersburg, FL
Al40D Goulter, Robert B. Jr, The Villagss, FL
KJ40JT Hedden, Christopher, Franklin, TN
K4CONB Mangano, Joseph M., Nashville, TN
®W40TR Clarke, Victor E., Coral Gables, FL
N4CXM Woerz, MelvinW., Ccoee, FL
N4PRJ Bruhn, JamesT., Ozark, AL
WAFWR  Croom, William D., Savannah, GA
S KIPY Hernandez, Celimo F, Miami, FL
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WB4QAC
KE4QEB
KB4RIU
$KG4RIM
KASEQ
WE4TLQ
WB4TP
KATRY
KB4TTX
W4UQM

WawiJ
KB4XW
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K5HZL
#WaILY
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KISJE
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W5KDD
WEKX

WWEL
KGELB
$W5LCN

AD5M
MNASM
W5MDJ
WASMZK
W508G
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NSPTR
N5QA
N5SQLW
NSRAW
$WASRIO
KC5TMY
SWSVTA
KDSWT
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KDSWYU
WaYGX
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$W5ZGZ
K5ZL
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WECGB
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WEBBISA
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ADGLW
KELYT
WeMI
Wema
NENND
KE0HM

Kluwe, George E. Jr, Ormond Beach, FL
Harriman, Garry D.. Mount Airy, NC
Meorris, Robert L., Lexington, KY
Meff, Catherine B, Bethlehem, GA
Morgan, Norman E., Oliver Springs, TN
Coleman, Stuart H., Fairhops, AL
Penson, Tom R., Marion, NC
Doelger, Michael M.. Fair Haven, NJ
Nanney, Robert F, Rutherfordion, NG
Jacobsen, Charles H,,

Ormond Beach, FL
Hord, William J., Fort Walton Beach, FL
Smith, Jerrol 0., Chattanooga, TN
Whisnant, William C., Geneva, AL
Callan, John F, Orlande, FL
Windham, Anse E.. Kingsville, TX
Bazzell, John 5., Longview, TX
Murphy, Claude |, Jr, Dedson, LA
Stiles, Victor V. Jr, Fort Worth, TX
Hassell, Andrew M., Dallas, TX
Hastings, Walter E., Jackson, MS
Baker, Don F, Benton, LA
Musgrove, Sanford A, Kingsland, TX
Carey, Willis E.. Brownwood, TX
Poindexter, Tom, Grand Prairie, TX
Gordon, James H., Seminolg, FL
Armantrout, Robert J., Granbury TX
Winship, Harry A. Jr, San Antonio, TX
Hammitt, Raymond W, Arlington, TX
Carpenter, Hazel L., Springtown, TX
Price, Earl P Jr, Fort Worth, TX
Woods, GaryF, Cleburne, TX
Black, Elmo, Cklahoma City, OK
Williams, Edward A., Mesquite, TX
Young, Julia E., Farmers Branch, TX
Turnbow, Danny E., Big Lake, TX
MeCutcheon, Bill, Dallas, TX
Matthews, Roy M.,

San Juan Capistranc, CA
Anderson, Thomas L. Jr, Celleyville, TX
Taylor, James F, Los Alamos, NM
Linthacum, James W.,

Corpus Christi, TX
Middieton, Morris H., Eupora, MS
Vincent, Britton T. Jr, Dallas, TX
Belson, James M.. Oklahoma City, OK
Sherron, Hubert Gene., Gulf Shores, AL
Dounson, Pepos S., San Antonio, TX
Town, Eugene A, Altus, OK
Gorman, Edmund T lll, Lumberton, MS
Pattan, Paul C. Sr, Port Allen, LA
McAdam, John E., Dallas, TX
Nagel, Steven R., Houston, TX
Haro, Emile G. lll, Metairie, LA
Krebs, Carl A., Shreveport, LA
Pflug, Andrew P, Rio Rancho, NM
Holcombe, Billy F. Sr, Lufkin, TX
Tibbles, Walt T, Mesquite, TX
Willeox, Brent D, Lewiswille, TX
Yarbrough, Virgil R., Springfield, MO
Brown, Mackie N., Willis, TX
Calhoun, Cecil R, Waxahachie, TX
Shaw, Stanley D, El Paso, TX
Stillman, Thomas H., Squaw Valley CA
Lin, Paul M., Van Nuys, CA
Brooks, Cary G., Los Angsles, CA
Reeks, Harold O, Fresno, CA
McGuffey, Gale W, San Diego, CA
Harsin, DonaldW., Claremont, CA
Lange, Lawrence T.Jr, San Jose, CA
Falls, Edward L., Fallbrock, CA
Alexander, Robert W, Seal Beach, CA
Johnson, Letha |, Esparto, CA
Storne, Wima L., Gridley, CA
Dodero, Barbara J,, San Diego, CA
Ruzicka, Lee M., Goleta, CA
Hood, Joseph V., Citrus Heights, CA
Curran, RoyW., Buellicn, CA
MNudson, Kenneth H., Redding, CA
Simmons, Warren A, San Diego, CA
Grocee, John C., Prescolt, AZ
Daugherty, Ralph F, Grass Valley, CA
Thompson, John, Tustin, CA
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Stephensen, John B., Fresno, CA
Harton, John P, Port Angeles, WA
Silvern, Leonard C, Clarkdlale, AZ
Miller, Stephen D., San Jose, CA
Morton, Bobert W, Elk Grove, CA
McClure, Andrew E., Red Bluff, CA
Wallace, William H. I, Long Beach, CA
Biondi, Walter E., San Francisco, CA
Bradley, Burton N., Mission Vigjo, CA
Snyder, Barry V., Huntington Beach, CA
Cope, Jerald C., Delaware, OH
Coleman, Thomas J., Arcadia, CA
Wilsan, John, Los Banos, CA
Moore, James J. Bakersfield, CA
Sutton, William R., Fresno, CA
Carruth, LeroyV, Beliflower, CA
O’Sullivan, Patrick D., Everstt, WA
Phipps, Edward L., Chino Valley AZ
Yerks, Lawrence E., Anchorage, AK
Fromm, Alfred J., Bartlesville, OK
Brown, Frederic E., Fairbanks, AK
Methven, Eugene R, Renton, WA
Garratt, Barry D, Las Vegas, NV
Countryman, Charles E., Spokane, WA
Piskur, Frank T, Seattle, WA
Cunningham, Merton A., Las Vegas, NV
Honey, Dick B. Jr, Portland, OR
Junkin, Bruce A., Portland, OR
Wolfe, Raymond G., Redmond, WA
Spencer, CarlV, Salt Lake City UT
Osterhaug, Thomas A, Seatils, WA
Turley, Glenas, Holladay, UT
Anderson, Richard W,

Port Townsend, WA
Weichel, Paul V., Santa Rosa, CA
Saari, Norris, Tukwila, WA
Lambreeht, Donald W, Ocean, NJ
Speed, Thelma G., Phoenix, AZ
Linn, Orlie, Saco, MT
Pierrard, John M., Sun City, AZ
Geehan, John W. Jr, Bellingham, WA
Nelson, Blaire G., |daho Falls, ID
Catterlin, Richard L., Belgrads, MT
Jensen, Wiliam G, College Place, WA
Parmele, Richard C.. McMinnville, TN
Knemeyer, Emelyn M., Kent, WA
Hatley, Jamss F, Renton, WA
Emery, Edwin P, Great Falls, MT
Bruce, Alan J., Scappoose, OR
Settle, Ivan R., Tucson, AZ
Hiatt, Theron D, Aloha, OR
Morgan, Dolores E., Albany, OR
Schur, Gene B. Sr, Cheney WA
Perkins, Forrest M., Enumclaw, WA
Cook, James H., Tigard, R
Ricketts, Robert L., Kalkaska, Ml
Bassette, Caesar S, Cincinnati, OH
Ronning, Russell J., Spring Lake, M|
Kiefaber, Myron F, Canton, OH
Momberg, Howard E. Jr, Cincinnati, OH
Edie, Harcld E. Sr, New Philadelphia, OH
Jacob, Fred M., Fort Myers, FL
Hoover, Floyd M., Mansfield, OH
Wellman, H. James, Cincinnati, OH
Fahle, Steven P, Bellefontaing, OH
Dean, Donald R., Fredericktown, OH
Pulsifer, Robert L., Muskegon, M
Mayer, Jehn L., Bloomfigld, M|
Gaffney, James E., Baltimore, OH
Nuss, Raymond J., Doylestown, OH
Crosby, EarlW., Brockville, OH
Faulkner, Robert L., Chillicothe, OH
Ricketson, Ronald W. Sr,

Byron Center, MI
Lyons, Donaid H., Chilliccthe, OH
Phelps, Faul E., Grand Rapids, M|
MacPhee. Donald F, Kalamazoo, MI
Sabetto, Onerio L., Lyndhurst, OH
Meorris, Frederick E., Lima, OH
Courtney, William W. Jr, Parkersburg, WV
Hahn, Harry W. [ll, Kalamazoo, M|
Garrett, Roy T., Marysville, MI
Blake, Richard H.. Huntington, WV

WaTWO Alexander, Bichard L., Warren, OH
WEUEL Ketcham, Arthur R., Toledo, OH
KDBYC Alexander, William R. Jr, Toledo, OH
KGIBC Eggert, Hollis, Green Bay, WI
NEBCY Cook, William D., New Smyrna Beach, FL
#WBSCER Timmerman, David L., Naw Castle, IN
KICFG Buehler, Ervin R., Galveston, IN
WaCM McGuyer, Clifford C., Evansville, IN
WASCMR  Martner, Wiliam O., Aurora, IL
KAIDYJ McKeehan, William R, Joliet, IL
WSEFD Costello, Louis B, Niles, IL
WSESD Coats, Robert B., Costa Mesa, CA
AASJ Kilgore, Robert A., Westiield, IN
WEKC Dragoo, John Steve., Seneca, SC
WASKFR  Stasiowski, Walter A.,

Port Washington, WI
KaKJM Meyer, Kenneth J., Sturgeon Bay Wi
KCIKQF  Goledberg Michael L., Skokie, IL
WSMBO Hall, Jack L., Danvers, IL
KBSMZ Unwin, ArthurH., Bloomington, IL
WINJH Bade, Raymond P, Madison, Wi
WESNLI  Diggs, William E., Woodstock, IL
ABSCB Turner, Robert D, Joliet, IL
KASPOX  Osell Liel B., De Pere, WI
®W3PVD Lauder, Gordon, Webster, WI
KIRJZ Belter, Richard A., Rolling Meadows, IL
KBSAPB  Dixon, EdwardE.. Indianapolis, [N
KASSSB  Alport, Bertram J., Niles, IL
WASSZY  Kahle, Wiliam W., Yorkville, IL
W9ZJA Blodgett, Benjamin F Jr, Danbury, WI
KFOBA Easley, Forest N., Gainesville, MO
KBOCCD  Shaw, Bilie C., Independence, MC
KGOCJ Preglers, Robert L., Dubugue, 1A
®WODLQ Shapiro. Eugene, Kansas City MO
WODRB Linn, J. D, Baldwin City, KS
#NODT Copeland, Daniel T., Springfield, MO
AACHQ Steele, Thomas S., Saint Paul, MN
WOKGJ Lang, Robert H. Fayette, MO
#WAOLEM Buchanan, Warren W, Kansas City, MO
WOLMA Caswell, RobertV, Broomfield, CO
ACOM Christensen, Cleo M., Shalimar, FL
WAOMJT  Morris, Robert S., Overland, MO
KOMWC  Bergmann, Delford J., Minngapolis, MN
WBONAL Robinson, Helen F, Boulder, CO
®NONO Boller, Stephen E., Excelsior, MN

#WAOOQA Gilcrease, Richard, Scott City, KS

woow Cain, Carl L., Maplewood, MN
KCOPDY Elliot, James B., Overland Park, KS
KOGEP Parker, Ray F. Allisan, |A

#WB0QGH Baldwin, Dale, De Soto, KS

Wwoal Wales, Wendell Q., Richfield, MN
KBOQLH  Houseman. Jo A.. Springfield, MO
KOQQW  Fleming. Donald A., Worthington, MN
KORES Scott, Marshall M., Grand Junction, CO
WORHT Booen, Sherman P, Richfield, MM
KBORMF  Clark, Robert D., Shawnee, OK
WORPO Post, Terry L., South Bend, IN
KBORZC  McDaniel, Wiliam D., Kansas City MO
KCOVPL  Robinson, James R, Baliwin, MO
NOWF Flearl, Warren J., Omaha, NE
WAOWVR  Schieffert, Bose A, Mounds View, MN
WOYHG  Brown, Mary S, Littlaton, CO
WEBOZAY  Scott, J. N, Kearney, MO
VE3IBZE Pierce, Gordon F,

Peterborough, ON, Canada
VE3ISY Boyd, Robert N, Kingston, ON, Canada
KB4IEE Vandenbelt, Arncld B,

Orleans, ON, Canada
VEGBAT  Tymchuk, Wiliam A,

Edmonton, AB, Canada
#SMOBDS Forsberg, Lars, Jarfalla, Sweden

# Life Member, ARRL

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.



75,50, and 25 Years Ago

Al Brogdon, W1AB

November 1939

® The cover photo shows an attractive array of homebrew
equipment.

= The editorial points out that hams should not try to be
‘radio detectives,” intercepting messages from Germany
and forwarding them to US authorities — a breach of the
secrecy of communications laws.

= Arthur Lynch, W2DKJ, gives us “More Thoughts of
Effective Antennas,” including proven designs for 20, 10,
and 5 meters; beam supports; and how to tune the array.

® Also looking at 5 meters, Edwin Sanders, ex-W1EDY, tells
about “Stacking Coaxial Antennas” to make a four-ele-
meent collinear array.

® Frank Jones, WBAJF, and Frank Edmonds, W2DIY, tell
readers about “Cathode Modulation”

® Charley Winkler, WOAKC, gives us "Pointers on Design
and Adjustment of High-Efficiency Grid-Modulated
Amplifiers,’

m “A Single-Control Wide-Range Tank Circuit” that covers
three bands with a constant L/C ratio is presented by T. M.
Ferrill, W1LJL.

= W.T. Bishop, WOUI, discusses safety points that we should all observe, in "A Safety Kilowatt

Amplifier”

u |\ lversen, W7AW, tells about “The Portable at W7AW." a complete low-power 'phone and

C.W. rig.

November 1964

® The cover photo shows W1HDQ's lightweight portable
station for 50 Mc, presented in this issue.

= The editorial looks at the past year's considerable accom-
plishments in Amateur Radio and at ARRL HQ, as well as
at the FCC's relaxation of rules.

® James O’Hern, W2WZR, and Thomas Sly, K2QCX,
describe the use of “Balanced Modulators for V.H.F. and
U.H.F. Sideband”

® Ed Tilton, W1HDQ, describes "A Featherweight Portable
Station for 50 Me.” that weighs only 3 pounds — including
power supply, mike, and an effective portable antenna
system.

= National Emergency Coordinator George Hart, W1NJM,
instructs us in “Some Fine Points in Message Handling”

= N. H. Davidson, K5JVF, tells about his “Flagpole without a
Flag” — a vertical antenna for 160, 80, and 40 meters,
built using inexpensive materials.

= The always-funny John Troster, W61SQ, gives us
an “Introduction to the Principles and Practices of
Hamsmanship.”

November 1989

® The cover photo is a photo collage of “Field Day through the Years,” including the well-known

WEAM/mobile.

= The editorial discusses “License Fees,” trying to get to the factual bottom of the proposal.
= “White Water Portable,” by Michael Dale, reports on a canoe trip down the Verde River in

central Arizona, with fellow paddler KA7GQX, making
10 meter contacts — often with difficulty from their bot-
tom-of-the-canyon location. The canoeists fell behind
their schedule and had to get word to the aircraft crew to
delay their pickup. They finally made contact with
VK3AHT, who relayed the information to KC6BFM, who
called Phoenix with the message!

= Mitchell Lee, KB6FPW, tells us about “An Adapter for
Powering Hand-Helds from 12-V Sources””

= Mark Mandelkern, KN5S, discusses “Protecting Power
Tetrodes” using some now control circulits.

= Donald Huff, W6JL, helps us with information on the new
mode, with “An AMTOR Operating Primer.”

® Doug DeMaw, W1FB, presents “Some Power-Supply
Design Hints” that will help with RF suppression in regu-
lated supplies.

Field Organization Reporis

August 2014
Public Service Honor Roll

This listing recognizes radio amateurs whose public

service performance during the month indicated 70 or more
points in six categores. Details on the program can be found
at www.arrl.org/public-service-honor-rall.
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wBeCTS

The following stations qualified for PSHR in previous months but
hawve not been recognzed in this column yet: (July) WATPTM 390,
KG1AAQ 229, KEBWEZ 140, N2QPJ 120, KO40L 115, WS4P
110, AJ4TH 100. (June) KC1AAQ 164. (May) K1PJS 140, W1INC
130, AB1ST 113, WATMXT 110, AB1AY 93.

Section Traffic Manager Reports

The following Section Traffic Managers reported: AK, AL AR, AZ,
CO, CT, DE, EB, EMA, ENY, EPA, EWA, GA, 1A, D, IL, IN. KS,
KY, LA, LAX, MDC, ME, MI, MN, MS, NG, NE, NFL, NH, NNJ,
NTX, OH, OK, OR, ORG. SD, SFL, SJV, SN, STX, SV, TN, UT,
VA, WCF, W1, WMA, WPA, WV, WY.

Section Emergency Goordinator Reporis
The following ARRL Section Eme rgency Coordinators reported:
GA, ENY, EWA [A 1D, IN, MDC, ME, MN, MO, NC, ND, NFL,
NLI MM, OK, SJV, SV, WTX, WV.

Brass Pounders League

The BPL is open to all amateurs in the US, Canada and US
possessions who report to their SMs a total of 500 or more
points or & sum of 100 or more origination and delivery points
for any calendar month. Messages must be handled on Amateur
HAadio frequencies within 48 hours of receipt in standard ARRL
radiogram format. Gall signs of qualifiers and their monthly BPL
total points follow.

WEBSFHP 1883, KBHTN 1420, KK3F 1215, WA4STO 1071,
K7BDU 770, KW1U 895, WaVX 681, N11QI 683, NX9K 590,
NOVC 579, KZ8Q 504,

BPL with Originations + Deliveries: KB2ZRTZ 170, WSKAY 151,
NM1K 122,
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ANAHEIM, GA
(Mear Disneyland)

233 N. Euclid St., 92801
(714) B33-7373

SgCIIJ] B854-6046

net, KLTME Mar.
m@hamradio.com

BURBANK, CA

1525 W. Magnolia B, 31506
(818) 842-1786

(877) B92-1748

Eric, KEEJG, Mygr.

Magnolia betwesn

S, Wictory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Liwingston St., 94606
(510) 534-5757

(B77) BB2-1745

Nick, AKBDX, Mgr.
|-680at 23rd Ave. ramp
vakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

SB??] 520-9623

erry, NBMCJ, Mgr.

Hwy. 163 & Claremont Mesa
santiego@hamradio. com

SUNNYVALE, CA
510 Lawrence Exp. #102
84085

(408) 736-0496
53??] B892-1749

on, KEWV. Mar,

So. from Hwry. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Mear Philad elphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(BOD) 644-4476

Ken, N2OHD, Mar.

RAT.13 144 mi., So. |-295
delaware@hammadio.com

PORTLAND, OR
11705 5.W. Pacific Hewy.
07223

(503) 508-0555

(B00) 765-4267
Leon, WYAD, Mgr.
Tigard-99W exit

from Hay. & & 217
poriland@hamradio. com

DENVER, CO

BADDE. IIiff Ave. #9, 80231
(303) T45-7373

SBEID 444-9476

ohn WOIG, Mar.
demwer@hammadio.com

PHOENIX, AZ
10613 M. 43 rd Awe., 85029
(602) 2423515
LBEIIJ] 559-7388
ary, N7GJ, Mgr.

Corner of 43rd Ave. & Peoria
phoenx@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
L 00) 444-7927

ark, K4VO, Mgr.
Doraville, 1 mi. no. of 1285
allanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.G.)
14803 Build America Dr.
2119
(703) 643-1063
EBEIIJ] 444-4799

teve, W4SHG, Mar.
Exit 161, 1-95, So. to US 1
virginia@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 8983750

(800) 444-0047
Steve, K1SMD. Mar.

Exit 1, 1-83;

28 mi. Mo. of Boston
salem@hamradio.com

PLANO TX STORE COMING SOON

YAESU

¢/ WORLDWIDE DISTRIBUTION

Celebrate Manufacturer's Days - 2 Stores
‘San Diego, Nov 8th - Atlanta, Nov 15th
m==="_ Specialone-fay pricing atall 12 stores

— Mest factory reps, prize drawings
a— (S Dieon & Atkiniks sto es only)

— Enjoy refreshments

necassa )

~— 1000530 pm
—
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FTDX1200 100w HF + 6M Transceiver

FT-897D vHRUHFHF Transceiver

FTM-400DR 2m440 Mobile

+ Triple Conwersion Receiver With 32-bit Floating
Point DSP = 40 MHz 1 st IF with selectable 3 kHz, 6kHz
& 15 kHz Roofing Filters = Optional FFT-1 Supports
AF-FFT Scope, RTTY/PSK31 Encode/Decode, CW
Decode/Auto Zero-In « Full Gelor 4.3 TFT Display

FTDX5000MP Limited
200W HF + 6M Transceiver

« |nternal Power Supply = Two Totally Independent
Receivers = Super Sharp “Roofing” Filters = High
Performance Yaesu Custom-designed 32-bit Floating
Point DSP » True Analog Meter Precision

FTDX3000 100w HF + 60 Transceiver

= 100 Watt HF/6 Meters = Large and wide color LCD
dispiay » High Speed Spectrum Scope built-ins 32 bit
high speed DSP /Down Conversion 1stIF

Call For Low Pricing!

FT-450D 100w HF + 6M Transceiver

» 100W HF/6M = Auto tuner built-in « DSP built-in
+ 500 memories = DNR, IF Notch, IF Shift

Call Now For Pricing!

+ HEBM/2Wy70C « DSP Buili-in « HF 100W (20W
battery) « Optional P.5. + Tuner « TCXO Built-in

Call Now For Our Low Pricing!

FT-857D Uitra Compact HEAHE/UHF

« 100w HF/GM, 50W 2M, 20W UHF » DSP included
» 32 color digplay » 200 mems » Detachable front
pame! (vSk-857 required)

Calll For Low Pricel

Ty L L)

FT-7900R 2m440 Mobile

« 50W 2M, 45W on 440MHz « Weather Alert 1000+
Memories = WIRES capability « Wideband receiver
(cell blocked)

Call Now For Your Low Pricel

FT-8800R 27440 Mobile

=V+U/V+V/U+U operation = V+U full duplex = Gross
Band repeater function « 50W 2M 35W UHF = 1000+
memory channels = WIRES ready

Call Now For Low Pricing!

+ Mail-im reb-ates expire 12/31/14. Contact HRO for premotion details,

= Color display-green, blug, orange, purple, gray »
GPS/APRS « Packet 1200/9600 bd ready « Spectrum
scope » Bluetooth = MicroSD slot« 500 mem per band

C4FM FDMA 144/430

FT1DR 5w Digital Xeur

= 1200/9600bps AX.25 APRS & GPS
Recyr Built-in= Dual Band Operation
w/Dual Recvrs (VWU L) »
Wideband Receive/AM Bar Antenna/
Ajrcraft Receive « 1266 Memory
Channels w/16 Char Alpha Tagging

Also Avaliable In Sliver!

VX-6R onzoma0HT

= Wideband RX — 900 memories
= SW 27440, 1.5W 220 MHz TX »
Li-ION Battery - EAl system = Fully
submersible to 3 ft. « CW trainer
Built-in

New Low Price!

VX-8DR

50/144/220/440 = 5W (1W 222 MHz)
* Bluetooth optional = Waterproof/
submersible @ or3omin) = GPS APRS
operation optional s Li-ion Hi-capacity
battery = Wide band Rx

FT-60R omas0 5w HT

= Wide receiver coverage « AM
air band receive « 1000 memory
channels w/alpha labels » Huge LCD
display = Rugged die-cast, water
resistant case « NOAA severe weather
alert with alert scan




PLANO TX STORE COMING SOON

IC-9100 The All-Round Transceiver

IC-7200 HF Transceiver

* HF/50MHz 144/430 (440) MHz and 1200MHz*
coverage = 100W on HF/50/144MHz, 75W on 430
(440) MHz, 10W on 1200MHz " Dou ble superhet-
erodyne with image rejection mixer

IG-7800 anmode Transceiver

* 160-6M @ 200W » Four 32 bit IF-DSPs+ 24 bit AD/
D& converters « Two completely ind ependent recevers
* +40dBm Zrd arder intercept paoint

IC-T700 Transceiver, The Contester's Rig

* 160-10M = 100W = Simple & tough with [F DSP =
AGC Loop Management= Digital IF Filter = Digital Twin
PBT = Dinital Noise Reduction = Digital Noise Blanker
+ USB Portfor PC Control

IC-718 HF Transceiver

«160-10M* @ 100W » 12V operation = Simple to
use * CW Keyer Built-in « One touch band switching
« Direct frequency input * WOX Built-in »Band stacking
register = IF shift = 101 memaries

All Mode
IC-7100 Tansceiver

* HF + 6m operation = +40dEm ultra high intercept
point = IF OSP, user defined filters = 2000 ocutput
power full duty eyele s Digital voice recorder

IG-7600 anMode Transceiver

« 100W HF/'6m Transceiver, gen cov. receiver = Dual
DSP 32 hit = Three roofing filkers-3, 6, 15khz = 5.8 in
WOVGA TFT display * Hi-res real time spectrum scope

IC-7410 HF/50MHz Transceiver

* 32-bit floating point DSP unit* Double Conversion
Super-Het Receiver  Built-im 15kHz 1st IF Filter =
Built-in Band Scope = Large, multi-function LCD =
RTTY Demodulator & Decoder « USE for PC control

* HF/50/144/430/440 MHz Multi-band, Multi-mode, IF
DSP+D-5TAR DV Mode (Digital Voice + Data) = Intui-
tive Touch Screen Interface » Built-in RTTY Functions

ID-5100A VHF/UHF Dual BandDigital Txeur

\Eeum Manufacturer’s Days - 2 Stores
San Diego, Nov 8th - Atlanta, Nov 15th

 ———

Special one-day pricing at all 12 stores

= _ Mt factory reps, prize drawings

— 240 e & At ia stoes only)
ooy et

HF/50 MHz

IC-PW amplifier

w Wide freq. coverage -1 kW from 1.8 MHz to 50 MHz
{amateur bands onty) * Wide ALC adjustable range = Full
duty cycle » Autoanten natuner built-in = Auto AC input
voltage selector is employed = Current (Ip), Voltage
(Vp), temperature, SWH and output
power protectors are available

VHF FM
|E'23 UBH Transcenver

a G5W RF Output Power » 4 5W Audio Output »
MIL-STD 810 G Specifications » 207 alphanum eric
Memary Channels « Built-in GTCSS/DTCS Encode/
Decode = OMS

-

WEANT
SIS

Analog + Digital
Dual Bander £2

ID-880H pstan <

= [D-STAR DV mode operation « DR {D-STAR repeater)
modes Free software d ownload = GPS A mode for easy
D-PRS operation = One touch reply button (DV mode)
= Wideband receiver D-STAR B

-
$10 Analog + Digital
B 2% 1C-92AD pual Bander
= 2M/70CM @ 5W » Wide-band RX 485
| kHz-999.9MHz** « 1304 alphanum eric
mem ories » Dualwatch capability » [PX7
Submersible™ ** « Optional GPS speaker

Mic HM-175GPS

WHF/UHF Dual Band L
ID-51A Transceiver

«Analog FM/D-Star DV Mode= 5D Gard Slot for Waice
& Data Storage * 50W Output on VHF/UHF Bands
* Integrated GPS Receiver* AM Airband Dualwatch
* FM Analog/DV Repeater List Function

-l - ;
IC-VB000 2m Mabile Transceiver

* 75 watts « Dypamic Memory Scan = GCTCSS/DCS
encode/decode witone scan «\Weather alert = Weather
channel scan+ 200 alphanumeric mem ories

+ [nstantsavings expire 12/31/14. Comtact HRO for promotion detaifs,

“ExceptGOM Band. ** Fraqes ncy coverage may vary. Refer o mwners manual for exect epecs. © ° *Tested v survive atter being under 1m of wa ter for 20 mim s,
*' Dptiona 1 UX-8 100 reqeied . 05T NOV 2074, The kbom bgo i3 iegstersd tademad of lcom Inc. 70046

« 5/2.51.0/0.5/0.1W Output » RX: 0.52-
1.71, 88-174, 380-479 MHz** » AM/
FM/FRM-NAFM/DY =1304 Alphanumeric
Mamary Chls * Integrated GPS « D-STAR
Repeater Directory = IPX7 Submersible

”]'31 A UHF Digital Transceiver

5W Qutput Power « FM Analog Voice
or D-STAR DV Mode = Built-in GPS
Receiver = IPX7 Submersible = 1,252
Alphanumeric Memory Channels

D-sTAR B2

O
ICOM

ANAHEIM, CA
{Near Disneyland)

933 N, Euchid 5t., 92904
(714) 533-7373

(&00) 854-6046
Janet, KLYME Myr.

anaheim@hamradie.com

BURBANK, CA

1525 W. Magnolia Bl., 31508
(818) B42-1786
(B77)892-1748

Eric, K6EJG. Mar.

Magnoiia between

S Victory & Buena Vista

burbank@hamradio.cam

OAKLAND, CA

2210 Livingston 5t., 4606
(310) 534-5757

{877) 8921745

Nick, AKSDX, Mgr.

|-880 at 23rd Ave. amp
pakiand@hamradis.com

SAN DIEGD, CA

5375 Kearny Villa Rd., 892123
(858) 560-4900

(877) 520-0623

Jerry, NSMECJ, Myr.

Hwy, 163 & Claremont Mesa
sandiego@hamradis.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-0496

(877) 892-1749

Jon, KEWY, Mor.

So. from Hwy. 101
sonnyvale@hamradio.com

NEW CASTLE, DE
(Mear Philadelphia)

1509 N_ Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Ken, N 20HD. Mar,

RT.13 14 mi, So. 1-285
delaware@hamradio. com

PORTLAND, OR

11705 5.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267
Leen, W7AD, Mar.
Tigard-S9W exit

from Hwy. 5 & 217
portiand@hameradio.com

DENVER, CO

3400 E. Hiff Ave. #9, B0231
{303) 745-¥373

(800) 444-9475

John Wele, Mgr.
denver@bamradio.com

PHOENIX, AZ

10613 N.43rd Ave., 85029
(602) 242-3515

(800) 550-7388

Gary, N7GJ, Mar.

Corner of 43rd Ave. & Pearia

pheeniz@hamradis.com

ATLANTA, GA

6071 Buford Hwey., 30340
(770) 263-0700

(800) 444-7027

Mark, KJAV O, Mor.
Doraville, 1 mi. mo. of 1-285
atianta@hamradio. com

WOO0DBRIDGE, VA
(Mear Washington D.G.)
14803 Build Am erica Dr.
22199

(703) 643-1063

(B00) 444-4700

Steve. W4SHG, Maor

Exit 161,185, So.to US 1
virginia@hamradio.cam

SALEM, NH

{Mear Boston)

224 N, Broadway, 03079
(603) BOE-3750

{800) 444-0047
Steve. K1SMD, Mar.
Exit 1, 1-93;

28 mi. No. of Bostan
salem@hamradio.com




ANAHEIM, CA
(Near Disnewland)

533 N. Euclid St., 52801
(714)533-7373

(800) B54-6046
Janet, KLTMF Mar.

anaheim@hamradio.cam

BURBANK, CA

1525 W, Magnolia BL, 91506
(813) 8421786

(877) 802-1748

Eric, KBEIC, Mar.

Magnolia between

S Victory & Buena Vista

burbank@hamradio.com

OAKLAND, CA

2210 Livingsten St., 94608
(510) 5345757

(877) BO2-1745

Nick, AKBDX, Mgr.

1-BR0 at 23rd Ave. ramp
oaklznd@hamradio.cam

SAN DIEGO, CA

5375 Kearny Villa Ra., 92123
{858) 5604900

(877) 520-9623

Jerry, NSMCJ, Mgr.

Hwy. 163 & Claremont Mesa
sandiege@hamradio, com

SUNNYVALE, CA
510 Lawrence Exp. #102
24085

(408) 736-0496

(877) BO2-1749

Jon, KEWY, Mgr,

S0, from Hwy. 101
sumnyvale@hameadio. com

NEW CASTLE, DE
(Near Pilladelphia)

1508 N. Dupent Hwy., 19720
(a02) 322-7092

(800) 644-4476

Ken, NZOHD, Maor

RT.13 1/4 mi., 50.1-295
delaware@hamradio.com

PORTLAND, OR

11705 8.W. Pacific Hwy,
97223

(503) 528-0555

(800) 765-4267
Leon, WTAD, Mgr.
Tigard-29\W exit

from Hwy. 5 & 217
portlapd@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John WalG, Mgr,
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 2423515

(600) 559-7388

Gary, N7GJ, Mar,

Corner of 43rd Ave. & Peoria

phoenix@kamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
{770) 263-0700

(800) 444-7027

Mark, KJ4VO, Mar.
Doraville, 1 mi. no, of 1-285
aflanta@ham radis.com

WOODBRIDGE, VA
(Near Washington D.G.)
14803 Build America Dr.
2219

(703) 643-1063

(800) 444-47099

Steve, W45SHG, Mar.

Exit 161,185, So. to US 1
virginia@hamradio.com

SALEM, NH

(Mear Boston)

224 N. Broadway, 03079
(603) 3283750

(800) 444-0047
Steve, K1SMD. Mar.
Exit 1, 1-83;

28 mi. No. of Boston
salem@hamradie.com

PLANO TX STORE COMING SOON

WORLDWIDE DISTRIBUTION

‘Nehhmﬁeﬂmimtm‘sﬂqs-!ﬁhra’s
San Diego, Mov 8th - Atlanta, Nov 15th
| e

m—

Special one-day pricing at all 12 stores

— Meet factory reps, prize drawings
——(Ca, (eon & Al stores only)

TS-990S 200W HF + 6M Transceiver

TM-D710G 2m/440 Dualband

TS-4BIJSAT}H)( HF + 6M Transcur

* World’s first dual TFT display = 200W output on all
bands » +0.1ppm TCXD ensures both high stability
and reduced povrer consumption = Triple 32-hit DSP's
dedicated to main/sub receivers and band scope =
Main receiver employs full down conversion, new
mixer & narrow band roofing filters = Third order
intercept point {I1P3) +404Bm for highest level of RX
performance | main receiver)

Call For Special Price!

iy

. L
4700
RO
TN —

TS-5908 Hr+ 6M Transceiver

= 100W HF + 6M = 500 Hz & 2.7 KHz roofing filter
* Built-in auto tuner « Best dynamic range in class
* 32 hit DSP

Call How For Low Price!

P~
A
15-2000

TS-2000/2000X HFVHFUHFTCYR

%k
= 100W HF &M, 2M « 50W 70CM nﬁﬂ ;
* T5-2000K 10W 1.2GHz = Vi =
* Built-in TNC, DX packet cluster 'y,‘“ﬁ-&"
* |F Stage DSP = Backlit front key panel 15-2““““

Call How For Special Price!

« VWA U+ operation = Built-in GPS » Built-in

TNC for APBS & DX-Cluster operation » 50W 2M
& UHF = 1,000 memories * Dual racenve « Green or

amber backlight colors » Latest APRS firmware w/
new features » Sky Command Il remote functions

Call Now For Special Price!

.

iy
§15 2
auon =

TM-V71A 2m/440 Dual Band

« High BF output (50W) = Multiple Scan = Dual receive
on same band (VxV. UxU) = Echolink™ memory (auto
dialer) » Echolink® Syzop mode for node terminal ops
* Invertible front panel * Choice of green/amber for
LCD panel* 104 code digital code squelch « “Five in
One" programmable memory = 1000 multfunction
memaory

Call Now For Your Low Price!

TM-281A 2 mtr Mobile

* 65 Watt» 200 Memories » CTCSS/DES
« Mil-Std specs » Hi-guality audio

Call Now For Special Low Price!

+ Keawood coupoms expire 12/31,/14, Contact HR.O fer prometion details.

« ABOHX 200W HF & 100W 6M {no tuner)
« AROSAT 100W HF & BM w/AT

= Remotable wifront panel/speaker

* DSP built-in

Call Now For Low Price!

2M/440 HT with
TH-D72A extended RX

* BW TX, BX 118-524 MHz. VxU,
VW, UxU

* APRS wibuilt-in 1200/9600 TNC

* Built-in GPS, Built-in USB,
digipeater

+ Echolink® compatible,

* Mil-Spec STOE10

Call For Special Low Price!

TH-F6A w0440

= Dual channel receive
* 1-1300 MHz {cell blocked) RX
= FM, AM, SSB

* GW 2Ms220/440 TX, FM
& 435 Memaries

= Li-lon Battery

Call For Low Price!

TH-K20A 20 Handheld

= 2M 5.5W

* VOX

* CTCSS/DGS/AM750 Burst built-in
= Weather alert

Call For Special Low Price!




PLANO TX STORE COMING SOON

WORLOWIDE DISTRIBUTION

Celebrate Manufacturer's Days - 2 Stores

San Dlego, Nov 8th - Atianta, Nov 15th
—

ANAHEIM, CA
{Mear Disneytand)

933 N. Euclid 5t., 82801
(714) 533-7373

(80D) 854-6046
Janet, KLTMF, Mar.

anabeim@hamradio.com

(818) 842-1786

Special ona-gay pricing atall 12 stores
PR BURBAMNK, CA
— “Mﬁgmmmm 1525 W, Magnolia BI., 91506
~Ealoy efiembiments (877) 892-1748
g - FEEFUN; e Eric, KEEIG, Mgr.
T4 N B ) Magnolia between
/ w | 10:00 - 5:30 pm 8. Victory & Buena Vista
— burbank@hamradio.com

OAKLAND, CA
2210 Livingsfon St 94608

(310) 5345757
(877) 882-1745
R Nick, AKEDX, Mar.
REMOTE RIG I [-880 at 23rd Ave. @mp
-.c vakland@hamradio.com
ey SAN DIEGO, CA
[ ToweR B baTh Kearny Vilia Rd,, 52123
Sl (858) 5604300
(877) 520-9623
3 i Jerry, NSMCJ, Mgr.
MA 40 Huwwry. 163 & Claremont Mesa
o 40" Tubular Tower sindiege@hamradio. com
5 Call For Latest Pricing! SUNMNYVALE, GA
510 Lawrence Exp. #102
84085
408) T36-0496
ACOM-1000 RRC-1258 MkIl-S-Set MA-550 (877) 892 4748

*HFand 6 Meter 1KW Amplifier
* Match 3:1 SWR with No Tuner
* Lser Friendly Q8K Operation

* | CD Message Display

#Single 4CX800a Tuba

= Vacuum Antenna Relays

This set of interfaces allows remote control of your
Amateur Radio Station via Internet in a user-friendly
and cost effective way! BemoteRig gives yvou control
of the radio coupled with crystal clear TX & RX audio
and sending CW with your awn Paddla|

New! Now Sterea Version for Dual Receiver radios.

= 55" Tubular Tower

+ Handles 10 sq. ft. at
50 mph

* Pleases neighbors with
tubular streamlined look

Calll For Latest

Jan, KEWY, Mar.
So.from Hwy. 101
sunnyvale@hameadio . com

NEW CASTLE, DE
(Mear Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Call For Additional ACOM Products! (65

Works with all Computer-controllable radios from:
/iR
INDUSTRIES™ =~ |

Ken, N20H D_, Myr.
Alinco - Elecraft - ICOM - Kenwood - Yaesu . H‘:E:‘,’?@T:";\?ﬁ;[;ﬁﬁm
For radios with detachalble front panels no PC
is required for:

TS-480HX/SAT; T5-2000 (RC-2000 req'd); 16-703/

PORTLAND, OR

11700 5.W. Pacific Hwy,
97223

Plus: IC-706 series; DX-SRBT, I1C-2820H; 1C-R2500 o (503) 598-0555
" : - ! (80D) 765-4267
E—d} Just simply insert your cantrol box in place of yaur é Leon, W7AD, Mgr.
frant panel interconnect cable, place the body of the - Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

#400 E. |iiff Ave. #9, 80231
(303} 745-7373

(800) 444-9476

John WEIG, Mgr.
denver@hamradio. com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave. & Paoria
phoenix@hamradio.com

ATLANTA, GA

6071 Bufard Hwy., 30340
(770} 263-0700

(800) 444-7027

radio om the remote end and y ou are on the airas if
you are there! Extra Controller and Remote interface
units sold individually for multiple sites/users,

2 218XATC-PL-(length) RG8x
(240UF) w/PL259 Connectors
FEach End, Weather-Proof
Heat Shrink Tubing.

= Stranded Center Conductor.

= 95% TC Braid + bonded
100% Foil Shigld.

= Very Flexible, Light Weight, and
Smalfer than RGS sizes.

* Non-Contaminating-UV Resistant-
Direct Burial-Black Jacket.

TX-45%

s 55" freastanding crank-up

» Handles 18 sq. ft. @ 50 mph

* Noguying required

« Extra-strength construction

* Gan add raising and motor drive
ACCESSOrY

* Towers rated to E|A specifications

+ Other models at great prices!

Call For Latest Pricing!

Now includes 12V power supply, §12.95 value!
Available exclusively from all HRO locations!

(@)

*235-5X-(length) 1” Wide

All US Towers shipped by truck;

XXX

Tz'n-C_op,per w/Ring freight charges additional. 4 Mark, KJ4V 0, Mgr.
Terminals Each End. | ;;‘ Doraville. 1 mi no. of |-285
Adhesive-Lined AUMap GG-APHS Ha“[qator :;: atlanta@hamradio.com
Heat Shrink Tubing. * Full bi-directional RS-232 APRS communication gv"; WOODBRIDGE, VA
s Grounding Braid Heavy Grade. « APRS contact management F: (N ear Washington D.C,)
S : i L=< 14803 Build Am erica Dr.

s Construction: 38x48x18/864 * DR (Dead Reckoning) Tactical Feature W 22191

Tiza 85 Armps. « Includes Kenwood-ready cahle i (703} B43-1063
s Easy termination: 1" » 8D card preloaded with maps of North America ’A (800) 444-4780

Stud Ring Terminals. + Gompatible with TH-D724, TM-D710A, TH-DTA, ml Steve, WASHG, Mor.

Exit 161, 1-95, 50, to US4
vieginia@hamradio.com

SALEM, NH

{Mear Bastan)

224 N. Broadway, 03079
(603) 8983750

(800) 444-0047
Steve, K1SMD, Mor.
Exit1, 1-83;

28 mi. Mo. of Boston
stlem@&hamradio.com

TM-D700A

‘without fnotice.




==mmm Jo1n or-Renew!

Devoted Entirely to Amateur Radio

‘ST

¢ '{ o Membership

-

www.arrl.org/join

Membership Application

E/Membership options (circle your choice/s)
Membership includes $15

1 Year |2 Years |3 Years per year for subscrigtion to
Regular $39 | $76 | 111 | Montily @ST via standard mail for US members V‘fifhz;u?ﬁi:;kﬁ&!?;ha"ge
Canada $49 | $93 $132 | Monthly QST via standard mail for Canadian members FoRsTindati:

- B ] F - " : ; Blind and youth rates are
International QST $62 $118 3167 | Monthly Q5T via air mail for international members available. Contact ARRL for

International —no printed QST | $39 | $76 $111 | Digital QST anly more details.

Family $8 £16 £24 | Reside atthe same address as the pimary member, no additional | Additional mambership
options available online at

QST.Membership dates must correspond with primary member. WA org/join.

Name Call Sign

Street City

E-mail Phone

Family Member Name Call Sign (if any)

B/P ayment opti ons O Total enclosed payable to ABRL $

O Visa O MasterCard [OAmex O Discover O Check Enclosed O | do not want my name and address made available for
nen-ARRL related mailings.

Join Now

OMLIME: www.arrl.orgfjoin PHOME: 1-B88-277-5289 (US)
— ARRL 225 Main Street* Newington, CT 06111-1494
Cardholder's Signature Phone: 860-594-0338 = FAX: 860-594-0303

Source Code: QST 22014

Card Number Expiration Date




DX

Receiver Guard 5000

Protectyour sensttive receiver against high levels of RF
from strong or nearby signal s, DX Engineenng’s Receiver
Guard 5000 is perfectif you have areceive antenna
saturated with high RF levels. Itis also useful for Field
Day, SWL or if your neighbor generates a lot of RF.

The RG-5000's advanced design limits strong signals
with minimal harmonic noise and is RF transparent
atnormal receiver signal levels. Designed for the

worl d-class multi-transmitter contest station K3LR,

it offers 100%s protection to expensive transciever
front-ends. The RG-5000 provides performance and
frequency coverage superior to other devices, Ata
continuous input of 10W madamum, output 1s only+10
dBm (83 dB over 5-9), and insertion loss isunder 0.15 d&
0.5 to 50 MHz.

DXE-RG-5000 Receiver Guard 5000............... $69.95

Copper I
Ground Rod Clamp
This clamp is the perfect mounting platform for up

to six of the comimon coaxial protector models from
PolyPhaser and Alpha Delta, sold separately. it
secures to a 1/2"-5/8" 0.0. ground rod using the
included stainless hardware. The clamp is shown with
optional parts.
DXE-UCGC

Copper Ground Rod Clamp........... $48.95

Rotator

Control Line Protector

This unithas eightindiidual terminals that will
automatcally shunt to ground when voltage spikes
above 82Vde, in either polarity. | tfeatures a gasketed,
weatherproof metal enclosure with an integrated stud
for easy mounting.

DXE-IS-RCT  Rotator Control Line Protector ... $169.95

New Products Only From DX Engineering

Dual Vertical Array
The Dual Vertical Array 1s an easy-to-install two-element
vertical antenna phasing system that offers great HF
performance. [t uses a new design toincrease armay
efficiency by elimin ating the waste load portfound on
previous systerms. 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 Engineenng Dual Vertical Array systems are
available for the 160, 80 and 40 meter bands. More
bands are coming soor.
DXE-DVA-160-P  Dual Vertical Array,

160M with Controller...........

Dual Vertical Array,
B80M with Controller

Dual Vertical Array,
40M with Controller

$469.90
DXE-DVA-80-P

DXE-DVA-40-P

Cable Grippers
These grippers are the perfect complement to
DX Engineering’s Coaxial Cable Prep Tools. They help
you securely hold your cable while you're doing the
praper prep. They're also effective for holding the cable
as you're pulling it off a spool or out of a box for a run.
DXE-CG-8U Cable Gripper for

RG-BU Size Cable .........c.ccocvenns

Cable Gripper for
RG-8X Size Cable....

DXE-CG-8X

See the August 2014 issue of QST
for the DXE-AAPS3-1P Review.

Receive Antenna and
Noise Phasing Controller
Combine two identical receiving
antennas to create a directional
pattern. The controller lets you  F
adjustthe antenna pattern asif L
you were physically moving your
antennas.
+ Exceptional dynamic range—nearly 1,000
times (30 dB) better than nearest competitor
Phasing rotates more than 360°with smooth control
Low-noise, high dynamic range amplifiers
Phases outnoise from a single direction
Works on all modes, 300 kHz to 30 MHz
« Provides power for external active antennas
DXE-NCC-1 Receive Antenna Variable
Phasing Controller only ...... $599.95
Active Antenna Phasing System
with Controller.................. $1,133,95

DXE-AAPS3-1P

Ncc-1 optional - N wh

Receive Filters -

These filters are an upgrade to your

NCC-1Receive Array Phasing Unit,

offering enhanced, frequency-specific

directional noise and signal nulling

performance. They're an excellent addition

toyour NCC-Lifyou enjoy AM DXing, HF

operation and WL By reducing or exduding
frequen cy-speaficsignals that normally cause
interference, these filters lower the naise floor of the
desired pass-band to dramatically improve reception.

They have a nominal insertton loss of 1dB. and are sold in

pairs, soyou can match each receive antenna inputto its
coresponding pass-band sloton the NCC-L

Part Number

DXE-NCCFL-LP160M
DXE-NCC F L-LP8oM

Description
| | Low Pass |
Low Pass

| 80M & below |

LP40M Low Pass below

L P20M Low Pass below

P15 Low Pass below

L P10M Low Pass below

L-HP160M

High Pass & above

HPBOM
HP40M

High Pass M & above

High Pass M & above

HP20 High Pass M & above

HP15M | High Pass 15M & above

HP10M | High Pass 10M & above

PF160M | Band Pass 160M

BPFBOM | Band Pass 20M

L-BPF40M | Band Pass 40M

N

BEPF20M |Band Pass 20M

N

-BPF15M | Band Pass 15M

'
e e e o e i O e e |

laalplingif;

N

-BPF10M | Band Pass 10M

Extended Same-Day Shipping Hours, Details at DXEngineering.com

FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Details at DXEngineering.com

ORDER BY 10 l'\l

SAME-DA
SHIPPING

.Fri, 10 pm E ET
Mt’l:‘s‘;;’.ak Items

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code: +1
Fax: 330.572,3279 Sale Code: 1411QS

Prices &specifications subject ta change without natice.

VE




Your #1 Source for Coaxial Cable and Cable Tools

DX

DXE-UT-KIT4

Coaxial Cable

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-guality, long-lasting blad es and superior
precision ensure thatyou won't damage the cable’s
conductor.

DXE-UT-KIT-CRMP2
Ultra-Grip 2

Crimp Connector Hand Tool Kit

This kit includes everything you need to make
professional-quality crimps on coaxial and Power-
pole® connectors. The ratcheting steel crimiper is
designed to fitergonomically in your hand to reduce
fatigue, The kit comes with the Ultra-Grip 2 Toaol, 5
crimp dies, shears, braid 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
separately, You can expand the functionality of your
UT-CRIMP and UT-CRMP2 Crimp Teol with extra crimp
dies. They're made to handle various common crimp
connector typesin several sizes,

DXE-UT-KIT-CRIMP

Ultra-Crimp Tool Connector Kit
Made precisely for coaxial and Powerpole®
connectors, this kitis filled with the exact prep tools
and dies you'll need to make full-ferrule connections,
The kit comes with the Ultra-Crimp Tool, shears,
braid trimmer, Allen wrench and case. ltalsoincludes
crirmp cies for RG-8U, RG-8X, LMR-400 and LMR-240
cable, plus a crimp die for Powerpole 15A, 30A and
45A connectors,
DXE-UT-KIT-CRIMP  Ultra-Crirnp
ConnectorKit..............
The Ultra-Crimp Tool, interchangeable dies
and specialized carrying case are also available
separately.

DXE-UT-CRIMP

.§117.95

Ultra-Crimp Tool with

RG-8U Die Set.... .§39.95

DXE-UT-8213 Cable Stripper for RG-8, s DXE-UT-CRIMP-PWR Ultra-Crimp Tool with
RG-213, and Similar Sizes ..... $49.95 DXE-UT-KIT-CRMP2  Complete Kit, 5 Die Sets, §154.95 Powerpole® Die Set.......... §38.95
DXE-UT-808X  Cable Stripper for RG-8X, DXEUT-CRMP2  Crimp Tool for RG-8Uf DXE-UT-CRIMP-8X  Ultra-Crimp Tool with
9258, and Similar Sizes.......... §49.95 LMR-400Size Cable.......... $49.68 RG-8XDieSet..................... $39,95
DXE-UT-80P PL-259 Assemnbly Tool........... §22.95 | DXE-UT-CRMP2-8X  Crimp Tool for RG-8X/ DXE-UT-DIE-8U Crimp Tool Die,
DXE-UT-80N 2-Piece M Connector Tool ..... §22.95 LMR-240 Size Cable........... §49.68 for RG-8U Sized Cable .......$19.73
CNL-911 Coax Cable Cutters............. $18.97 | DXE-UT-CRMP2-PWR Crimp Tool for Powerpole® DXE-UT-DIE-8X Crimp Tool Die, for RG-8X and
DXE-170M Precision Shear Cutters......... §7.95 15, B0 AR i AR RG-58U Sized Cable..........$19.73
The tools also come In cost-saving kits, complete with case, DXE-UT-DIE-INS C”mp Die for Insulated DXE-UT-DIE-PP CII!I'T‘IDTOOI Die, far Powerpole“
DXE-UT-KIT3 Basic Coax Cable Prep Kit...$119.95 22-10 AWG Terminals....... §19.73 15A, 30A, 45A Contacts...... $19.73
DXE-UT-KIT4 Complete Coax Cable DXE-UT-DIE-UNIS  Crimp Die for Uninsulated DXE-CRIMP-CASE  Crimp Connector
Prep Kit......ccomnnninninneicnn. $199,95 22-8 AWG Terminals......... $19.73 Tool Case .. $25,95
® = T — ————
Amphenol Connex “.tﬂer ronics
AMP-172135 AMP-112116 AMP-112533 Tirants Pass, Thepan N s g
®  Signalink® USB
y ﬁ' - - -
Signalink
AMP-. lBZlOZ AMP-. 13:‘.115 10 AMP-1T2100 DXE:PL228 DRE-RESD USB u'"t =
- . o from Tigertronics &
m‘ e (’ PSK-31, RTTY and more! Powered by your computer’s
v USB port, this unitis compatible with both PCs and
acs, and works with virtually every radio. The
A Macs, and works with virtuall dio. Th
et AMP 182100 AMP-THAL3010 Signalink supports all sound card digital and voice
ok r - e modes. It's easy toinstall and setup, and
# L g%b._ @' o software is included.
4 ; DR TGRSLUSB Signalink™ ... cerroer . $85.00
: . i You'll need the right radio cable to get started. Right
AMP-112116 NG Males, R SEFLMB 128 SL09 Solder-Oon Two-Piece Connectors now, any interface cableis only $14.95 when you buy
AMP-112533 BNC Male, RG-8X/LMR-240......51.78 Silver plated and featuring PTFE insulation, these asignalink.
AMP-172100 Type N Male, RG-58/LMR-195..84.01 | |ow-loss connectors have an extraordinarily high
AMP-172102 Type N Male, electrical breakdown point, ,
RG-8/RG-213/RG-393..............§4.35 | DXE-PL259 UHF Male Connector ..........s2.7s | IN@WIPEarn Rewards '
AMP-172102H243 Type N Male, DXE-8Uf DIENIOOLS  Type NMale Connector.....$6.95 | ———= “:"“f't‘ V‘;‘t';_" Pt "’f""“”- :))
DOXE-400 LMR-00.............. 83.91 . 5 UCKS are like gITC Caertincatas o use
g § DXE-UGLTSS Adapter for RG-58...... v §0:95 on future orders from DX Engineering. BucKs
AMP-172135 Type N Male, RG-BX/LMR-240...$4.38 DXE-UG1T6S Adapter for RGBX.........c..o0es .. 50.95 DX Bucks are redeemable via phone,
AMP-182100 PL-259, RG-58/LMR-240...........$4.18 | anderson Powerpole® Connectors ?;f;ll’l i)glcl;r;:eo?]r by presentingthem ata 5
ANMP-182102 PL-259, RG-8/RG-213/RG-393...3.95 | DXE-PP30 For lg—lEAWG, 30 Amps, Whin you e saiEd DI B GERE Fal
AMP-182115-10  PL-259, RG-BX/LMR-240.............§4.50 T0PRirs i it $12,95 get a numbered certificate in the mail
AMP-182130-10  PL-259, DXE-8U/ DXE-PP45 For 10-14 AWG, 45 Amps about two weeks after we ship your order,
DXE-400MAX/LMR-400..............$4.50 10 Pairs... e $17.95 Visit DXEngineering.com and click the “Hot Deals”
WARNING button for details.

A Proposition 65 Compliance Statement: [tis the responsibility of DX Engineering towarnits customers and employees that some products sold in this advertisement contain

chemicals known to the State of California to cause cancer, birth defects, or other reproductive harm, Go to DXEngineening.com/Go/FAQs-DXE-Propés for mareinformation.




Highest Quality Cable and Assemblies

Always the Best Cable at the Lowest Price
+ Made to DX Engineering’s rigid specifications

« Available in full spools or cut to your custom length

Bulk Cable Impedance Length Price

Low-Loss Mini-g Cable Made in USA
DXE-8X 500 per foot £0.38
DXE-8X-1000 500 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 750 per foot $0.52 full-diameter, fulldength soldered center pin,
Premium Low-Loss Cable which means it will fit snugly into a well-worn
DXE-400MAX 500 per foot 50,92 SO_.BS' The large center pin also makes it
- ; easier to flow solder inside, further securing
DXE-400MAX-500 | 500 500 $399.95 the conductor. The silver plated and deeply
Low-Loss Foam Cable knurled shell has precise threads to promote
DXE-BU 500 per foot 50.84 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 dielectric fpr exceptional RF cha_racteristxcs. \’Iou can
only get this new connector design at DX Engineering,

DXE-58AU | 500 |perfoot| $0.29 . :
Flooded Jacket Cable REGL IR
DXE-6UF-CTL 750 per foot $0.19
DXE-6UF-1000 750 1,000° | $149.95 The New PL-259 js Used Exclusivelyon

- | PX Engineering Cable Assem blies. ) %ﬂ

( \ | DXEngneering starts with the highest-performance, low-oss 8U, 213U and Q; :

400MAX coaxial cable, and then finishes each assembly with its revolutionary new
DX Engineering PL-259 connectors. The connectors feature amachine-crimped shield thatprovidesa
is the Best Place 360° electro-mechanical connection. Every weather-shielded, hand-soldered assembly is
to Get Coax, Here’s Why: hi-potand continuity tested in the USA They come in multiple lengths; custom lengths are also available.
¢ 100% High VOltage 1Hi-POt] Sl e : UV-Resistant, Non-Contaminatin e
+ Weatherproof: Adhesive Shrink Tubing Seals Connections SR bt m UV-Resistant, Black PE Jacket |
+ Silver-plated PTFE-insulated Connectors r DXE-400MAX 500
» Hand Crafted by Top Techs i§ Premium Low-Loss Cable DXE-8X Low-Loss
+ SeeDXEngineering com for ﬂ 4 . Gas4hjected foam, polyethylene g, | Foam Dielectric Cable
maore connector options g:;'?::‘:?f; ;::t“'co“tam Inating, Bl | dielectric bonded tape foil covered Know n as RG-gX or Mini-8
Black PVC Jacket (¥ | byabraided copper shield « Very flexible; ideal for short,
DXE-213U 500 L8 A |+ 405" low-density Uvresistant in-shack jumper cables

DXE-8U 5002 MIL-Spec Cable palyethylene jacketis ideal + 242" Type i jacketis
Low-Loss Foam + 405" Type Il Uvresistant jacket Tor ontbtges non-contaminating
Dielectric Cable is non-contaminating and + Direct-bury and Uy-resistant
+ 405" high-flex PVC jacket suitable for outdoor use + Direct-bury

Attenuation  Power
perioofeet  Rating Efficiency

Attenuation Power Attenuation  Power

Attenuation  Power

perioofeet  Rating Chcency B . aed | [03dB@5MHz  |6.9kW | 93% per10ofest  Rating Cliciency
0.3dB@5MHz |54 kW 93% 0.4dB @5 MHz 4.9 kW 90% 0.5dB @10 MHz |[4.8BkW 0% 0.6dB @5MHz 3.0 kW B6%
05dB@10 MHz [41kW | 90% 0.6dB @10 MHz |34kW | 87% 0.8dB @30 MHz [28KW | 83% 09dB@10MHz |22kW [ 81%
09dB @30 MHZ [22kW | B1% 10dB @30MHz [20kW | 79% 1L1dB@50MHz |21KW | T9% 14dB@30MHz [12kW | 69%
12dB @50 MHz |18KW | 77% 13dB@50MHz |15kW | 73% 18dB @150 MHz |L2KW | 65% | |20dB@50MHz [09kW | 62%
2.2dB @150 MHz | 1.0 kW 60% 2.4 dB @150 MHz | 0.9 kW 57% 3.3dB @450 MHz |0.7kW 47% 3.8dB @ 150 MHz | 0.4 k'W 42%

=

DX Engineering Cable is Available in DX Engineering Cable Assemblies are built by our techs, right here in Ohio. They re fully tested and are
Pre-Cut Assemblies with Connectors, ready for installation in your shack. For all lengths and connector options, visit DXEngineering.com.

L.

Pre-cut Cable, PL-259 Connectors Pre-cut Cable, PL-259 Connectors Pre-cut Cable, PL-259 Connectors

Part Number  Length  Price Part Number Length  Price Part Number Length  Price
Pre-cut Cable, PL-253 Connectors DXE-213UDX003 3 | $20.45 |DXE400MAXDX003 3' | $21.45 |DXE-8XDU003 3 | $1s.45
Part Number  Length  Price DXE-213UDX006 6 | $22.45| |DXE-400MAXDX006 6 | 424.a5| |DXE-BXDUOOE 6 | $19.a5
DXE-BUDX002 2 19,95 | DXE-213UDX012 12' | $26.45 | DXE-400MAXDX018 18 | $31.45 |DXE-BXDUD12 12 | $24.a5
DXE-8UDX003 3 $20.95 | |DXE-213UDX025 25 | $43.45| |DXE-400MAXDX025 25 | $a4.45| |DXE-8XDU025 25 | §290.45
DXE-BUDX006 ] $23.95| |DXE-213UDX050 50° | $68.45  |DXE-400MAXDX050 50' | $69.45| |DXE-8XDU050 50' | §37.45
DXE-8UDX025 25' $43.95 | |DXE-213UDX0T5 75 | $96.45| |DXE-400MAXDX075 75 | $97.45| |DXE-8XDU075 75 | $44.45
DXE-BUDX050 50’ $68.95 | |DXE-213UDX100 100' |$118.45 |DXE400MAXDX100 | 100' |$119.45| |DXE-8XDU100 1000 | $s4.45

DXE-8UDX100 100" $118,95 | | DXE-213UDX150 150° |$178.45 |DXE-400MAXDX150 | 150' |$179.45| |DXE-8XDUI150 150° | §79.45| )

FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Details at DXEngineering.com

® . 3 8:30 am to 4:30 pm ET Monday-Friday
‘ ‘ 1230 to 2030 UTC (March-October)
J .‘ 1330 to 2130 UTC (November-February)
' Tech/International: 3 3{0.5;!3.3100 Country Code: +1
Fax: 330,572,3279 Sale Code: 1411Q$
S'l“ I‘N l)l‘l{l) Pﬁ'?es & specifications s?,lg.'ecr f:f chongeqwl‘rhom notice,
< MING! | oxENCINEER
ENGINEERING b“ll'lﬁ_ll\(j. | D=l



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

Comprehensive RF Engineering This 92nd edition of The ARRL Handbook is at the forefront of
i 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.

Dozens of contributors help ensure that each edition is updated
and revised to reflect the latest advances and technologies:
New Projecis

= 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™ filter
design program

= Annual transceiver model review

CD-ROM Inside

Includes the fully searchable text and illustrations in the printed

Softcover Book and CD-ROM baok, as well as expanded supplemental content, software,
ARRBL Order No. 1920 PC board templates, and other support files.
Only $49.95*

Hardcover Book and CD-ROM 1Yy | 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 LI at 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 availability are subject to change without notice,

ARRL | www.arrl.org/shop

100 Toll-Free US 888-277-5289,
YEARS or elsewhere +1-860-594-0355

ARRL iiareir ravio®

QST 102074
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ENGINEERING

Only $109 Freight to
Lower 48 United States

Heavy-Duty

4130 Chromoly Steel Masts

Startstacking some serious antennas. These 2"and 3"
0.D., 22° masts feature a 0.250" wall thickness and meet
ASTM A-513 Type 5 ratings. The cold-drawn, electric-weld
carbon-steel masts have a galvanized surface that
creates an almost polished appearance.

» Certified yield stress rating over 100,000 psi

» Tensile strength minimum above 110,000 psi

» Stress-reliaved for consistent mechanical strength

» Minimum Rockwell B hardnessis 96

Use DXEngineering.com’s exclusive online Mast Load
Estimator to find the perfect mast for your setup.
DXE-ST200CM-22 2" 0.D. Heavy Duty Mast, 22' . $399,95

DXE-ST300CM-22 3" 0.0, Heavy Duty Mast, 22' ... §589.55

Full Size 75/80 Meter
Quarter-Wave Vertical Antennas
These 68 foot tall, high-performance, full
size antennas have rugged base sections
(2", 3" or 4" diameter) made from aircraft-
grade aluminum tubing. The VA-1requires
simple guying. The VA-2 and VA-3 models
are very stout and don't require guying,

See video on how these four UNGUYED
DX Engineering 80M Verticals easily withstood
Super Storm Sandy at DXEngineering.com!

Using D¥ Engineeting’s nnovative
structural design and high strength tubing,
these antennas are built to our rigid
specificatonsfor the bestwind ratings in
the industry. Extra strong Uv-protected
Extren®insulators give you high power
handling ability, and each antennais built using precise
machining and uses stainless hardware for unmatched
reliability. These antennas give you an incredible 2.1
bandwidth up to 500 kHz. V&-2 and WA-3 antennas also
include a Heavy Duty Plus Stainless Pivot Base which
lets you easily tilt vour antenna up and down.

Super Duty Tilt Bases also offered separately, visit
DXEngineenng.com for more products and available
configurations.
DXE-T580FSVA-1 Vertical Antenna, Standard Duty,

2"0.D. Base
DXE-T580FSVA-2 Vertical Antenna,

Heavy Duty, 3" 0.D. Base......
DXE-T580FS-VA-2 Vertical Antenna,

Super Duty, 4" 0.D. Base. .. $1,769.95

$899,95

Freight Talk. \"/e've refined our shipping methods to
ensure thatyou get your order quickly and accurately,
withoutahuge expense or headache, Thatincludes

the big stuff, like tower sections and antenna masts.

Your oversize order will ship for aflatrate, without any
guesswork or addibonal charges. Talk to a DX Engineering
advisor and we'll walk through the process together.

Highest Quality Products Specified by
Commercial and Amateur Designers

High Performance
Easy to Install

TX38 Tri-Band Yagi

Geton the 20/15/10 meter

bands with an antenna that

can withstand 100 mph winds.

Its durability makes it ideal for permanentinstallations,
butit’s compact and light enough to be used dunng
Figld Day The Tx38 was also selected as the offical
tri-band antenna of WRTC 2014,

TXA-3B-8L-WRTC TX38Yagi Antenna............ $1,199.00

Stainless Steel

Radial Plate with

Coax Attachment

Not Aluminum!

Guarantees Best Radial :
System Conductivity Over Time &

Make radial attachment a snap. This plate fits 3" pipe,
4x4 and 6x6 posts and you can use up to 120 radials
It's made from .125" thick 304 stainless steel, not cheap
aluminum and uses a patented high current coax-to-
radial connection. This ensures excellent, lasting radial
connectvity.

DXE-RADP-3 Complete with 20

Stainless Belt Sets ...
20 Sets of 1/4"

Stainless Hardware........c.e..
Stainless Saddle Clamp for
to 1" to 2" 0.D. Steel Tube.....

$57.95
DXE-RADP-1HWK
$7.95
DXE-SSVC-2P
$11.95

o [e 'F_t

DX Engineering
Clamps are Specified by Scientific,
Military & Government Designers,
& Used by Antenna Builders: Both
Commercial & Amateur.

Highest Quality—Lasting Performance!

Whether you are building a Yagi from scratch,
refurbishing awell-used “old fiend,” or expenmenting
with a new antenna project, DX Engineering can
supply the best hardware for your application. Wou
can find useful tips and complete dimensions for
each clamp and bracket type at CXEngineering.com.

GENERAC
|

Generac iX Series

Portable Generator

\With 2,000 watts of clean AC

power in awhisper-quiet

package, Generac's 5793 X

Series Portable Generator

is practically tatlor-made for

remote Amateur Radio

operations. More importantly, itis

extremely lightweightwith an integrated carrying
handle, making it easy to haul. An ingenious
"FlexPower” switch can be used to save power and
further reduce engine noise.

The 1 gallon fuel tank provides about 2 hours of
fulldoad power, and over 5 hours of power at halfdoad.
The generator features dual 110 Vac outlets and a 12
Vdc outlet The 5793 is 50-state legal, CARB EO number
U-U-166-0035.

GNR-5T93...

<

...$589.00

Telescoping Fiberglass

Antenna Tubing Kits

These kits contain seven

sections of high quality

smoothly telescoping

tubing from 2" to 1/2" O.0.

and new DX Engineering

Compression Clamps for

maximum tubing grip and

strength. Perfect for portable

operation, camping, Field Day or expenmenting, these
kits are an excellentway to getyour antenna wire in the
air quickly.
DXE-FTKS0A  Fiberglass Antenna Tubing Kit,

50" Max. Lengthi.........ccici. $198.95

The Best Aluminum Tubing Available
Just Add Clamps and Slide it
To gether for a Complete
Antenna Element!
6063-T832
Aluminum Tubing
Better than the other guys,
atsame price

Order from us and the competition—
We're sure that you'll send theirs back

Smoothly telescoping pre-slitor un-slitlengths

Custom made justfor DX Engineenng
3' lengths .058" wall -3/8" to 21/8" 0.D.
6' lengths .058" wall -3/8"to 21/8" 0.D.
Perfect for Most Elements
6061-T8.120" wall -1.5" to 3" 0.D. un-slit
For Booms and HD Element Designs
DXE-ATKESA  Aluminum Antenna Tubing Kit,

65" Max. Length....... ...5209.95

See DXEngineering.com for specs and additional

tubing. DX Engineering has All-5tainiess Steel
Element Clamps to fit exact tubing sizes.

5 Guy Rings
Included

Exten ded Same- Day Shlppm g Hours, Details at DXEngineering.com

FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Details at DXEngineering.com

ORDER BY 10 l"l

SAME-DA
SHIPPING

10 pm ET
Mu:-lél:ack \tems

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code: +1
Fax: 330.572,3279 Sale Code; 1411QS

Prices & specifications subject to change without notice.




Arduino Microcontroller Projects You Can Build Today!

Arduino

1{o]g

A Radio Amateur’s Guide to Open Source
Electronics and Microcontroller Projects

By Glen Paopiel, KW5GP

The Arduino has hecome widely popular among
hobbyists 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.

R e e

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 ARRL vireisravior
ARRL Order No. 0161 2 225 Main Street, Newington, CT 06111-1494 USA

Special Member Price! Only 320.95" =121 234 95) SHOP DIRECT eor call for a dealer near you

Order Online www.arrl.org/shop onLINE WWW.ABRL . OBG/SHOP
Call Toll-Free 1-888-277-5289 (US) ORDER TOLL-FREE 888/277-5289 (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 chanpes apply. Sales Tax is requined for all onders shipped to CT, VA, and Canada. Prices and product availability are subject 1o changs witho ut notics,
QS9/2014




TH-K20A TH-D72A

TH-K20A 2m Fm HT
+ TX: 144-148 « RX: 136-174
* Power: 5.5/1.5/0.5W + 100 Memories

TH=F6A Triband FM HT

« TX: 144-148, 222-225, 430-450 MHz

+ RX: 0.1-1300 MHz (cell blkd) » Dual band RX

* FM Wide/Narrow, AM, 55B and CW receive modes
* Power: 5/0.5/0.05W * Memories: 435

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 TNC * SkyCommand
and APRS » Stand-alone Digipeater » Built-in High
Peformance GPS + GPS logging - stores up to 5,000
points of track data* Echolink® ready + KISS

mode protocol

TM-281A 2m FM Mobile
= TX: 144-148 MHz «RX: 136-174 MHz
* Power: 65W + 200 Memories

TM-V7 1A Dualband FM Mobile
+ TX: 144-148, 430-450 MHz « RX: 118-524,
800-1300 MHz (cell blocked) » Power: 50/10/5W

* Dual receive (V+V) (U+U) » Cross-band repeat

+ Echolink® ready + Optional RC-D710 can replace
the TM-VY71A control panel te enable all the features
of the original TM-D710A

KENWOOD Coupons expire on 12/31/2014.

Please check Web or Call for Current Promotions.

TM-D710GA

Dualband FM Mobile with TNC AND GPS
= TX: 144-148, 430-450 MHz - RX: 118-524, 800-
1300 MHz (cell blkd) » Power: 50/10/5W +* Dual
receive (V+V) (U+U) = Built-in TNC for APRS » GPS

built into Display Head * Cross-band repeat
* Echolink® ready

TS=-480HX 200W HF/6M Mobile
*TX:HF/6M « RX: 0.5-60 MHz « Power: 10-200W

(with two optional 22A PS’s) = Memories: 99 « IF/stage
DSP on main band, AF/stage DSP on sub-band

TS-480SAT $250 INSTANT COUPON

100W with aute antenna tuner.

TS=2000 HF/VHF/UHF Transceiver

= TX: HF/6M/2M/440 MHz « RX: 0.03-60, 142-152,
420-450 MHz = Power: 10-100W (10-50W on

440 MHz) - 99 Memories + HF/6M Auto Antenna
Tuner * IF/stage DSP on main band, AF/stage DSP on
sub-band

TS=-2000X $250 INSTANT COUPON
All the features and coverage of the T5-2000 and alse
incdudes 1.2 GHz @ 10W.

TS-590S 100W HF/6M Transceiver
» TX: HF/6M « RX: 0.03-60MHz MHz + Power:
5-100W - 110 Memories + 10 Quick Channels

+ Auto Antenna Tuner * USB for PC and remote
control = Down conversion receiver » Narrow first
roofing filter » More!

TS-990S HF/6M Flagship Transceiver
« TX: HF/6M » RX: 0.13-60 MHz = Power: 2-200W

* Built-in Auto Antenna Tuner and AC Supply * Duadl
TFT Display * Dual receivers « Narrew-band roofing
filters + Triple DSP + Serial port, USB ports and
Ethernet port

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, W1 53223
414-358-0333
800-558-0411

fooe: 414-358-3337
milwauvkee @aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-35%94
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917

orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegos@aesham.com

1-800-558-0411
aesham.com

FOLLOW US ON TWITTER!

mmer.cnml I(!-IIIES

TRADE UP TO KENWOOD
CALL NOW FOR A QUOTE!

Radios by

KENWOOD




hy-gain. Rotators

. . . the first choice of hams around the world 4

HAM-IV HAM-IV = 3
The most popular 364995 ]
rotator in the world! 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
reduce RF susceptibility. Cinch
plug plus 8-pin plug at control
box. Dual 98 ball bearing race
for load bearing strength and e-
lectric locking steel wedge brake
prevents wind induced movement.
North/South center of rotation scale on
meter, low voltage control, max mast 2"/,

HAM-VI

¥749°

with DCU-2

HAM-VII

5 connectors plus 8-pin plug at

control box, triple bearing race 594995
with DCU-3

with DCL-3 scale meter, low voltage control, 2'/:

TAILTWISTER SERIES 1l
For large medi- $ T-2X

um antenna arrays 9

up to 20 sq. ft. vgnd 799

load. Has 5-second

brake delay, Test/

Calibrate functions,

Low temp grease.

tough alloy ring

gear, indicator poten-

tiometer, ferrite beads

on potentiometer wires,

weatherproof AMP

T-2XD2

*899°°

with DCU-2,

with 138 ball bearings for large
load bearing, electric locking steel
wedge brake, North/South center of rotation
Ao max
mast. MSHD, $§109.95. Above tower
heavy duty mast support. T2X. HAM-IV,
HAM-V, HAM-VI. Accepts 17/+-2%:" OD.

CD-4511

For antenna CD-4511
arrays up to 8.5
sq- [};Ct E‘muntcd 544995
inside tower or 5
sq. ft. with mast adapter. Low
temperature grease good to
-30 F degrees. New
Test/Calibrate
function. Bell
rotator design
gives total
weather pro-
tection, dual 58 ball bearing race gives
proven support. Die-cast ring gear, stamped
steel gear drive, heavy duty, trouble free
gear train, North center scale, lighted direc-
tional indicator, 8-pin plug/socket on con-
trol unit, snap-action control switches, low
voltage control, safe operation, takes maxi-
mum mast size to 2'/is inches. MSLD light
duty lower mast support included.

HAM IV and HAM V Rotator Specifications TAILTWISTER Rotator Specifications CD-451I Rotator Specifications
Wind Load capacity (inside tower) 15 square [eet Wind Toad capacity inside tower) 20 square feet Wind Toad capacity (inside wower) R.5 square Teel
'Wind Load (w/mast adapter) 7.5 square feet Wind Load (w/ mast adapter) 10 square feet|  [Wind Load (w/ mast adapter) 5.0 square Teet
Turning Power BOD in-1bs. Turning Power TO00 5n.-Ths. Turning Power 600 in.-1bs.
Brake Power 5000 in.-Ibs. Brake Power 9000 mn-Ibs. |  [Brake Power 800 in.-lbs.
Brake Construction Electric Wedge Brake Construction Electric Wedge |  [Brake Conslruction Disc Brake
Bearing A blv dual race/96 ball bearings Bearing Assembly Triple race/138 ball brngs | [Bearing A by Dual race/a8 ball brings
Mounting Hardware Clamp plate/sieel U-bolts Mounting Hardware Clamp plate/stee]l U-bolis Mounting Hardware Clamp phte/steal U-bolts
Control Cable Conductors 8 Control Cable Conductors ] Control Cable Conductors 5
Shipping Weight 26 1bs. Shapping Weight 31Ibs.| [Shipping Weight 77 Tbs.
[Effective Moment (in fower) 2500 (i.-Ibs. [Effective Moment (in tower) 3400 Tt.-Ths. Effective Moment (in tower) 1200 Tt.-1hs.

Hy-gain DCU-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,

DCU-3 automatically jogs your anten-
na free and safely unlocks it before rotat-
ing bcgin.‘i (great for older rotators with

("~ hygain Programmable DCU-3

Digital Rotator Controller

full 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-

ries. 110 VAC. Order

AR-40

For compact AR-40
antenna arrays and
large FM;‘TVy up to 534995 5
3.0 square feet
wind load area. Dual 12 ball
bearing 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/ mast adapter) 1.5 square feet

Turning Power 350 in.-Ibs.
Brake Power 450 in.-lbs.
Brake Construction Disc Brake

“sticky " brakes) then turns off your motor Bearing Assembly Dual race/12 ball bearings
h before reachi“g itg final heading_ Your DCU-2X, for 220 VAC. J Mounting I-Iardwan, Clamp plate/steel bolls
Conirol Cable Conductors 5

Shipping Weight 14 Ibs.

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

/Replace your YAESU Rotator Controller

Hy-gain YRC-1 g:ves you more features and a much more
robust controller that is far less prone to lightning damage.
Costs less than repairing your original 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

532995

Variable DC motor speed for minimizing damaging antenna overshoot and fast opera-
tion. Intuitive menu for calibrating, offsetting, or changing parameters. Field upgradeable

Qmware Use with Yaesu G-800/1000/2800/G450/650. For AC or DC motors.

o

www.hy-gain.com

Nearest Dealer, Free catalog, To Order . . .
Voice: 662-323-9538 Fax: 662-323-6551

a»
hy-gain
Antennas, Rotators & Towers
308 Industrial Park Road, Starkvilfe, MS 39759, UUSA

Pricesipees sulyject fo change wishout moticesobligation 2004 Hv-Gain




50th Anniversary
Limifed Edition
Available F

CAES»

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, W1 53223
414-358-0333
800-558-0411

fax: 414-358-3337
milwavkee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594

cleveland@aesham.com

621 Commonwealth Ave.

“ID-51A

- ®) Orlando, FL 32803
_ Dual Band Handheld : ICOM 407-894-3238
* TX: voice memory for repeat calls + Integrated GPS receiver with GPS leggins function + Repeater search
function searches up to 20 nearby repeater sites * Battery pack, BP-271 = Voice synthesizer function B800-327-1917
announces frequency, mode and call sign * Voice memory function records incoming and outgeing calls and

can be used as a voice recorder * Large full dot-matrix display + DR (D-STAR repeater] mode operation makes orlundo@cesham.com
it easy to access D-STAR repeaters » micrs SD card slot for veice, log data sterage and data cening
= Antenna, FA-5270C « Cloning software + Wall charger + Belt dip * Hand strap

4640 South Polaris Ave,
Las Vegas, NV 89103
702-647-3114
B00-634-6227

losvegas@aesham.com

Only 5,000 units will be available werldwide. Be sure te get your Anniversary Edition while supplies last.

1-800-558-0411

ID-5100A

144/440 MHz Mobile aesham.com

» TX: 144.148 MHz - RX: 118-174 MHz

= TX Power; 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 mode], II-ICF fV?IJF?Lg'lF

137-174 and 375-550 MHz » HM-207 hand mic + SD z

card slot for voice & data storage * D-PRS enhancements All Mode Transceiver

« TNIC/9600bps modem connectivity * buili-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 «+ USB Port « Optional
RS-BA1 Remote Control Software + Optional RC-28 FOLLOW US ON TWITTER!
USB Remote Encoder

witter.com/KIAES

TRADE UP TO ICOM
CALL NOW FOR R QUOTE!

1C=7410 HF/6M Transceiver

* TX: HF/6M + RX: 0.03-60 MHz * Power: 2-100W

* 15kHz 1st IF Filter and optional 3kHz & 6kHz filters to

protect against strong unwanted adjacent signals

* Much faster DSP unit compared to the 1C-746PRO a

* Automatic antenna tuner = USB connector for PC conirol i
IC-7600

Radios by

ICOM Instant Coupons expire on 12/31/14. HF/6M Transceiver O .
e | ol oy S« TX: HF/6M * RX: 0.03-60 MHz * Power: 2-100W I C O M
* Memeories: 101 « 5.8 inch color screen + High- :

resolution real spectrum scope * Automatic antenna tuner




[ TIMEWAVEmmmin| :

CHNOLOGY

The Navigator Sound Card Modem

; _lf—“_mu'wlmlfl Navigalor

M Single USB connection to computer
W USB Sound Card built-in
W USB Powered
B Universal Rig Control built-in -

logic level +/-, CI-V, CAT, & RS-232!
M Software Configuration - No jumpers!
Bl FSK Controller for Precise RTTY
B K1EL Paddle & Keyboard Precise CW
Ml Separate COM ports for PTT, FSK, CW,

CI-V/CAT & RS-232 - no port splitters!

Available at: + HRO
* Unwersal Radio ¢ Radio City
# R&L Electronics

|See QST Short Takes Review - May 2014-P 62 |
M Quiet - hear what others miss!

B Convenient - No annoying jumpers!

B Precise - FSK & CW controllers on board
B 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 /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 conirol 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-2325C+ and other Timewave/AEA TNCs www.ham-radio-deluxe.com

PK-232SC + with New Dual Port Option!

imewave

g TG ovm
WA Romo cum TRARS

PK-232SC STATUS MODE

M Dual Port - two radios at same time!
H Single USB connection to computer
W USB Sound Card built-in
Il 3-Way Rig Control built-in -
logic level, RS-232 & USB!
B Computer isolated from radio
M Real FSK and high-speed keyboard CW

Custornize your PK-232 installation with our complete line
of upgrades, accessories and cables.

B HamLinkUSB™ Rig Control +
C-IV, CAT, RTS (PTT, FSK or CW) for sound card software

Perfect for HRD owners with simple sound card adapiers

M HamLinkUSB™ USB-to-RS-232 Adapter
Proven FTDI Chip. 9 and 25 pins for all radios and TNCs!

PK-232SC+ Multimode Data Controller*

Sound Card, Rig Conirol. USB, Pactor. RTTY. CW
Packet. Dual Port Option & more!

100,000 sold - Al-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-2328C+ can operate
legacy modes on one pori 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 I/0 to your radio to prevent ground
loops. The logic level and RS-232 rig control is opti-
cally isolated for your Icom Cl-V, Yaesu CAT, Kenwood
and other radios. A new optically isolated DTR PTT
option works with legacy sound card software 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 to the PK-232SC with
New Lower SC & DSP Upgrade Combo Pricing!

Timewave Technology Inc.
23 Empire Drive
St. Paul, MN 55103 USA

651-489-5080
Fax 651-489-5066

www.timewave.com
sales@timewave.com



Love your Elecraft KX3? Give it the best accessories!
PAE-Kx31 and SideKX: engineered to work together!

SideK X End Panels & Cover

Kx31 Heatsink Kx33 Power Supply

www.proaudioeng.com www.gemsproducts.com

RADIO WORKE

Made Easy
MRGIHM WINDOMS® - The best simple wire antenna yet!
1.5 kW CWI/SSB, Bm 200 W, low takeoff angle, requires a tuner
CW 160 160-6m 265" long. It's big, so is the signal $169%
CW 80  80-6m, 132' long. You'll make a big signal $149%
CW 80 Compact™ 80-6m, 69' You need this antenna $169%
CW 40 40-6m, 66' long Used to set 2 world records  $139%
CW 40 Compact'” 40-6m, 34' Fits almost anywhere $159:
C\W 40 AV Compact™ Special Attic version 40-6m §169%
SuperLoop BO™ 80-10m, 116' long, exceptional $175
GSRV Plus 80-10m, 102" wl high pwr balun §79%
Coax and Cable prices by the foot  <100°1100'+

RG-213+  Premium, 97% shield, IIA jacket 89¢/79¢
SALE RG-8X Top Quality 95% shield 40¢135¢
RG-8X 100° PL-259 Gonnectors installed + strain relief  $48

Curren¥ Baluns
Limited Time - Lower Prices
B1-2K+ 1:1 2kW SSB 80-6m $39.95
B1-5K+ 1:1 5kW SSB 160-6m Precision $49.95
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun™ $49.95
RemoteBalun™ 4:1 2 kW SSB 160-10m  $64.95

RFI Quick Fix~

Line Isolators™ Developed here and made here

The T-4 and T-4G have very high isolation factors fer really
tough RFiand RF feedback problems. The T-4G has a buili-in
ground strap for direct Line Isolator grounding and improved
isolation. Before coax enters your shack, siray RF is shunted to
ground. Installa T-4 atyour transmitter cutput and anotherat
the autput of yaur linear amplifier.

Line Isolators™ have Silver + Teflon 50-239 input and
output connectors. T-4 & T-4G rated 160-10m, 2 KW+

T-4 The Standard - High Isolation 160m-10m  $47.95
T-4G Higher Isolation with direct ground path ~ §53.95
T-4G+Same as T-4G but covers 160m -6m $56.95

T-4-500 Line Isolator™  1/4 size - same isolation as
the T-4. Convenient size. Rated 500 W CW/SSB. $41.95
Farrite Snap-on Cores - 1/4" i.d. (RG-8X) $2.50 ea
.5"(RG-213) §5.00 each. #31 mix for HF and VHF

Jim, W4THU, is retiring

On December 19th, the RADIO WORKS™
web store will close.

The RADIO WORKS™ will continue to
operate on a limited basis and will produce
our most popular antennas and baluns.

The CAROLINA WINDOM ™

will still be available in some models.

Visit radioworks.com for full details
and the new ordering information.

(Antenna Support Rope Store
New! Lower Prices - Expanded Selection
Black Dacron®, UV protected
316" 7504 test antennasupportrope $28/200'hank
1/4" 12004 test - this is strong! Use in trees §42/200° hank
Kevlar .075" Dacron jacket 500#test  $23/200'spool
| Kevlar 1/8" Dacron jacket 10004+ test  $36/200 hank ]

Pulllers for antenna rope. Marine guality with
swivels to prevent twisting. Made for Dacron rope.

For 3/16" rope @ $23 and for 1/4" rope @ $2

Order Hotline (800) 280-8327

FAX (757) 483-1873
Box 6159, Portsmouth, VA 23703

Web Store, Website, complete information
are on line at radioworks.com Take a look!

VISA and MC welcome. Add shipping. See Web Store

for estimate. Prices subject to change. y

Our K2/100 (100WV) and K2 (10W) SSB/

CWV HF transceiver kits top the charts for
far less than you might imagine. Plus, you
can add our internal KDSP2 unit, with
auto-notch, noise reduction, and versatile
DSP filtering The K2 is a great value - plus
you get to build it yourself! Our other kits
include high performance Transwerters
for 50/144/222/432 MHz. our Kl and
KX1 QRP Transceivers and the KRC2
Band Decoder.

See our web site

Elecraft is a registered trademark of Elecraft, Inc,

www.elecraft.com + (831) 763-421 |
sales@elecraft.com
PO.Box 69,Aptos, CA 95001-0069
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HAMMOND
MANUFACTURING -

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Audio, B+, Filament & Power

Racks, Rack Cabinets
Transformers & Inductors

& Accessories

Plastic, Die-cast & Metal Enclosures
Aluminum & Steel Chassis

WWW. hammondmfg com

u.s. ~ Canada
Tel(718) 630-7030 Fax:(716) 630-7042 Tel:(519) 822-2860 Fax:(519) 822-0715

All Weather Materials

Now available at ARRL!

NEW! ARES All Weather Notebook
Pocket notebook conveniently sized to take
with you-ai ere, anytime, in
any waaher Great for public
service volunieers, it features the =~
ARES logo on a Polydura cover. AR
100 waterproof writing g »4‘
(50 she.-eb) Size: 3"x 5" S
ARRL Order No. 5580 f
Iy $6.95 ¢

Witveyy

MNEW! ARRL All Weather Pen

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

iy i!l!lll!ll\l\i\l““

IOMimLoe |

NEW! Amatnur Radio ——o - |

All Weather Minilog

Waterproof logbook made of synthetic paper.

Takes extreme variations in temperature and

humidity in stride. Ideal for harsh field

conditions, maritime use, mobile use, as well

as regular 'ham shack use. Portable, 'packable

lo h and it floats! 50 pages. Size: 3" x 5"

Order No. 13T
i'.?mlyr $8.95

‘plus shipping and handling
The: natlo nal associa thon for
A RRL AMATEUR RADIO®
SHOP DIRECT orcall fora dealer near you.

onLINE WWW.ARRL.ORG/SHOP
ORDERTOLL-FREE B88/277-5289 (US)

QST 72014

The Amateur Radio
Public Service Handbook

A Guide to Radio Communications for Community Events,
Emergencies, and Disasters

First Edition

Amateur Radio has consistently been the most reliable means of
communications when other systems have failed. Hams

work closely with disaster relief agency officials from FEMA, the
American Red Cross, the Salvation Army, and other response
organizations to offer wireless communications aid. From wildfires
and earthquakes to marathons and road races, when getting the
message through is critical, ham radio works.

The Amateur Radio Public Service Handbook is for all hams that
volunteer their time and skill to serve their communities. It provides
knowledge needed for communicating quickly and effectively during
disasters, emergencies, and community events, as well as an

opportunity to learn more about the Amateur Radio Service and its
unique role in supporting the public.

Tl;le Amateur Radio
Public Service
Handbook, R

A Guide to fadie Gor icatio
for ;’.‘on‘w‘mm ity Eve: nh Emergencies *
and Disasters

G IR e

NOOQDLH SHHALES If

Perfect for all public service
and ARES® volunteers!

A RR L The national association for

. AMATEUR RADIO®
') 225 Maln Street, Newington, CT 06111-1494 USA
I"f SHOP DIRECT orcall for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
OADER TOLL-FREE 888-277-5289 (US)

ARRL Order No. 4845
Special Member Price!
Only $34.95* (retail $39.95)

*Plus shipping amd handling. Sales Tax is raquired for all ordars shipped to CT, VA, and Canada.

Order Today! Online www.arrl.org/shop
or Toll-Free 1-888-277-5289 (US)

QST 9/2014
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LDG Closeouts S9 Antennas Closeout

Limited Quantity S9V43 - MSRP $200 Closeout Price - $125
S9V31 - MSRP $100 Closeout Price -$75
S9V18 - MSRP $50 Closeout Price -$35
S9 Radial Plate - MSRP $40 Closeout Price $25
Limited Quantity

M-7600 $49 Each "
External Meters for the IC-7600 HTEK Yagls On Sale
YT_847_ $99 i | > L b5 e -

Autotuner for the FT-847 7 element 2 Meter

e T "L | 9 Element 220 mHz
| \ [ $79 Each

Dacron Antenna Rope | |/

UV Resistant
Break strength 780 1bs M
500’ Spool $50
100’ $12.75 W2IHY EQs
on Sale

SignaLink USB by AsDIO OAg,
Tigertronics o
Special - $89

@UJOUXUHD

Dual-Band HTs Starting at $59
Dual and Quad Band Mobiles

[

Includes Radio Interface Cable !
Malkes it easy to operate WSPR, PSK31, SSTV, MT63,
CW and More! Built-in sound card makes computer G5RV and
inferfacing easy via the supplied USB cable. Dipoles

New KG-UV8D
Latest US Version
. y d Fi
Hell Qua]lty an $11r;;ware
Discount Prices
-y PayPal and Major Credit PayPal Take Up to 6 Months to Pay
Cards Accepted ) visa g [~ [ean] Interest Free with PayPal
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) O FOR PREMIUM
CABLE X-PERTS INC. ' ELECTRICAL
. Connecting You to the Won‘d X PERFORMANCE FROM

'_ A
1-800-828-3340 ™ YOUR EQUIPMENT

See these fine loyal dealers for our quality products.

Private labeling at no c'!large.

We take great pride in our work!

GCustom 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

(10 Meters) of heavy
duty 7/8" 1 D. black
spiral wrap tubing
and 2 wire-guide toal
that makes it easy to
wrap the tubing around already
connected cables

2 for |
CAT# WMK-1 $20.00

40 X 60MM BREADB OARD
280 paint multilayer epoxy
board. Single hole pads,
Daouble-sided with
pre-tinned through-holes.
CAT# SB-36

LELLLLUEELE

$2 each

30 DETENT ROTARY 4
ENCODER WITH SWITCH

Alps mechanical rotary encoder with
mamentary-on push switch. Thirty % "

detents. 6mm dia. aluminum shaft.

12mm square bady. Plain bushing PC pins.

CAT# RE-30

(Soforsiiseach) P 133
1-800-826-5432

www.allelectronics.com
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Dual Band
2M/440
and other
models

EmComm,
Satellite work,
long distance
simplex and
repeater use.

Periodic Antennas
& Radio Amateur

Elk:

925-727-3117

www.ElkAntennas.com “§ EN;"‘A

Failed the exam?
Can’'t upgrade?

lise a more effective study
method and achieve your dream!

HamTestOnline™

Top-rated on eHam.net, with
more 5-star user reviews than all
other study methods combined!

100%0 guaranteed — you pass
the exam or get a full refund!

Try our free trial!
www.hamtestonline.com

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,

or stream it on the go!

www.arrl.org/arrl-audio-new s

ARRL Jiiiein s

! SHOP DIRECT or caif for s desiar near you.
yLiNE WWW.ARRL.ORG /SHOP
DERTOLL-FREE BBB/277-5289 (US)
e



MFJ ANALYZERS

'\ e‘l\"

9s Super easy-to-use!
Dual analog meters, LCD

New and improved, now cov-
ers 330 KH:-230 MH:!

World famous MFJ-259C
gives you a complete picture of
wour 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/Reactance Analyzer,
Coax Amalyzer, Capacitance/
Inductance Meter and more!

You can read Complex
Impedance as series resistance
and reactance (R-+jX) or as mag-
nitude (Z) and phase (degrees).

Determine velocity factor,
coax cable loss in dB, length of

MFJ 2590 - « - World’s Most Popular Antenna Analyzer'

coax and distance to short/open.

You can read SWR, return
loss and reflection coefficient at
any [requency simultaneously.

Read inductance (uH) and
capacitance (pF) at RF 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 baltery warning,
smooth reduction drive tuning.

Super easy to use! Just sel
the bandswitch and tune the dial
— just like your tramsceiver.
SWR and Complex Impedance
are displayed instantly!

Fully portable, take it any-
where -- remote sites, up towers,
on DX-peditions. Use 10 AA or

Ni-Cad or Ni-MH batteries (not
included) or 110 VAC wiath MFJ-

1312D, §15.95. Ru%ged metal
cabinel only 4x2x6%: inches.

MFJ Noe Matter What
Warranty

Every MFEJ 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.

MEFJ-249C, §279.95.

If digital display is
all you need MFJ-
249C does everything
MFJ-259C does with-
out analog meters. )

More hams use MFJ analyzers than all others in the world!

MFJ-269C 530 KHz - 230 MHz MFJ-266C 1.5-65, 105-230 MFJ-225 1.5-1BOMHz
plus 415-470 MHz, 12-bit AD 300-490 MHz - all Ham Bands ous Two-Port Graphlc Analyzer

MEJ-269C P MFJ-266C ’ ,\i;‘rl pand} -
$3909% | 359% '
MFJ-269C 15 a MFJ-266C rnew AN SELECT L
super MFJ-259C compact wide- MB

that adds 415-470
MHz and [2-bit
A/D converter
that gives you
much better accu-
racy. Complex

range analyzer
covers HF (1.5-65
MHz), VHF (105-
230 MHz, includ-
ing 220 MHz
band) and UHF

MFJ ANTENMA ANALYIER

170

15:

QOut in

HE

[
=
—
=
19538
o
-

is a compact completely self: $
contained handheld graph-

WFJ GRAPHICAL ANTENNA ANALYZER
8 T WL T

URETI0N ANTENMA ABALYZER
[

the field, MFJ-225

£

MFJ-225

399°°

Impedance (300-490 MHz).
Analy=zer reads Antenna Analyzer
series/parallel mode reads fre-
equivalents and quency, SWR,
magnitude/phase. complex imped-

CoaxCaleulator™
gives line length from electrical degrees and
vice-versa for any frequency, Velocity
Factor, coax loss'in dB. Use any characteris-
tic impedance 10-600 Ohms, Has LCD log
SWR bargraph, N-connector.

MFJ-269CPRO™ Analyzer
MFJ-269CPro, $429.95. :
Like MFJ-269C, but
UHF range covers 430 fo 520
MIT; to include commercial
and industrial frequencies.
Rugged protective shell pro-
tects knobs, switches, meters,
digital display for commer-
cial, industrial and lab work.

ance simtlianeois-
. 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, $299.95.

Has all the features of MFJ-
266C but MFIJ-266B covers
1.5-65 MHz. §5-185 MHz and
300-490 MHz. Does not cover
220 MHz band.

A MF.J29D/MFJ-39D, 524 95.
Carrying Pouch for MFI-239C269C.
B. MFJ-92AA10, $29.95. 10-Pack
2500 mAh Ni-MH bgermlls
(. MF.J-66, $24.95. Dip coils, set of
two covers 18-230 MHz,

D. MF.J-731, $99.95, Tunable

MFJ SWR Analyzer Accessories

Analyrer Filter, 1.8-30 MHz. for strong RE fields

E. MFJ-917, $29.95. |:] Current balun for SWR
Analyzers to test balanced hne anlennas, other loads.
. MIFJ-5510, $9.95. 1 2VDC cigarette lighter adapter.
G MFJ-7737,$5.95, PL-259 10 BNC Female.

H. MFJ-7727, $5.95. PL-239 10 SMA Female.,

1. MFJ-633, $29.95. Ultra-fast intelligent charger.

ME

ing analyzer. On the bench it becomes a
full-fledged two-port (S21) desktop machine
when teamed up with your PC. qug 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 swepl 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-
nitade, Measures capacitance,
inductance, field strength,
frequency, generate test sig-
nals. Fine tune stubs, analyze
cogx, test baluns, RF trans-
formers, plus other RF tasks.

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

» 1 Year No Marrer What™ warranty » 30 day money
back guarantee (less s/h) on orders direct from MF]

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

FAX:(662)323-655] 8-4.30 CST, Mon-Fri. .4dd shipping

Prices rnd specifications sulyject to chamge, (€} 2004 MFJ Erterprises, e, g




MFJ TUNERS

World’s most popular 1500
Watt Legal Linut Tuner just got
better - mmiclt better -- gives
you move for yoirr money!

New, improved MFI-989D
legal [imit antenna tuner gives
you better efficiency, lower loss-
es and a new frue peak readin;
meter. It easily handles fidl 1500
Watts SSB/CW, 1.8 to 30 MH=,
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 ArirCore™
Roller lductor gives you lower
losses, higher Q and handles
more power more efficiently.

New TriceActive™ peak read-
ing Cross-Needle SWER/Wart-

meter lets you read true peak

New, Improved MFJ- 989D 1500 Watt legal limit Antenna Tune

power on all modes. 40 95 smoothly and accurately. much more efficiently.
New high voltage

cugrent balun lets you

fune balanced lines at high

power with no worries.
New crank knob lets you reset  Neww cabinet maintains com-  We will repair or replace your MFT

vour roller inductor quickly, ponents’ high-Q. Generous air  fuper (at our option) for a full year. /

vents keep components cool.
127/sWx6Hx11°/:D inches.

Imcludes six position ceramic
antenna switch, 50 Ohm dummy
load, indestructible multi-color
Lexan front panel with detailed
logging scales and legends.

The MFJT-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,

MFI 080D it easily handles higher power

_New larger 2-inch No Matter Whai™ Warranty
diameter capacitor Every MFJ tuner 1s protected

lmabs with easy-to-see dials by MFT’s famous one year No
make tuning much easier. Matter What™ limited warr anty

More hams use MFJ tuners than all other tuners in the world!
MFJ-986 Two knob D'ﬂ"erelmaI-T“‘ MFJ-949E deluxe 300 Watt Tuner MFJ-902 Tiny Travel Tuner

Twvo knob tuning (differential

capacitor and 4irCore™ roller

inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one
setting. Handles 3 KW PEP SSB amplifier
input power (1.5 KW output). Gear-driven
turns counter, lighted peak/average Cross-
Needle SWE/Wattmeter, antenna switch,
balun. 1.8 to 30 MHz. 10%/:Wx4"/:Hx15 in.
MFJ-962D compact kW Tuner

IET-
A few more dollars steps you $34 995

up to a KW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (300W output). Tdeal for Ameritron's
AL-811H! AirCore™ roller inductor, gear-
driven tuins counter, pk/avg lighted Cross-
Needle SWE/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10%:x4Y:x10"/s in.

MFJ-969 300W Roller Inductor Tuner

Superb AirCore™ Roller

Inductor tuming. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, QRM-Free PreTime™,
switch, dummy load, 4:1 balun, Lexan front

panel. 3'/Hx10'/,\Wx9'/.D inches.

Moere hains wm
se MFJ-040s
than any other

Tm}r 4”3{2%"4}(3 1MAFI-902B
inches, full 150 Watts, Sgg9s
80-6 Meters has
antenna tuner tuner bypass switch, for coax/random wire.
i1 the world/ g MF)-949F, MFJ-904H, $149.95. Same but adds
Handles 300 Watts. Full 1.8 to 30 $4179% Cross-needle SWR/Wattmeter and 4:1 balun
MHzlcm erage, ciustom inductor o for balanced lines. 7/x2"/x2: inches.
switch, 1000 Volt tuning capacitors, full size Al - e
peak/average ]ighted C1Ess -I%eedle SWR/ Mgpi,-:&iﬁ?,;ﬁlﬁﬁ:ﬁ:: i
Wattmeter, 8 position antenna switch, dummy i, MFT's reversible L-network.
load, QRM‘ Free PreTiune™, scratch proof Turns random wire into powerful
Lexan front panel. 3'/:Hx1 0°sWx7D inches. transmitting antenna. 1.8-30 MHz. MEI- 16{}1{}
MF.J-948, §159.95. Econonty version of MFJ- 540 Watts PFP. Tiny 2x3x4 in. $69°*
O40E, less dummy load, Lexan front panel. MFJ-806/903 6 Meter Tuners
MFJ-941E stper value Tuner MFJ.906 has light- 4 '
The most for : EETHN cd Cross-Needle SWR/ - BES PR
your money! Wattmeter, bypass switch. [T
Handles 300 Watts Handles 100 W FM, 200W SSB.  MFJ-906
PEP, covers 1.8-30 MFI-941E MFJ-903, $69.95, Like MFJ-906, -
MHz, lighted Cross-Needle SWR/ $4 3% |es5 SVfRfWatbnetel bypass switch.

Wattmeter, 8 position antenna MEJ-824/824 VHF/UHF Tuners
switch, 4: 1 balun, 1000 volt capacitors, MFJ.921 covers

Lexan front panel. Sleek 10Y"Wx2":Hx7D in. ) Meters/220 MHz
MFJ-945E HF/6M f"ob!l{’ Tuner MFJ-924 covers 440
Extends your mobile MHz. SWR/Watt- - T
antenna bandwidth so meter. 8x2Y.x3 in.  MFI-921/924 89
you don’t have to stop, MFJ-931 artificial RF Grouml
go outside and adjust your antenna. 84 2'995 Eliminates RF hot spots, -,
Tiny 8x2x6 in. Lighted Cross- RF feedback, TVI/RFL, weak -
Needle SWR/Wattmeter. Lamp and bypass  signals caused by poor RF [ g 2
switches. Covers 1.8-30 MHz and 6 Meters. grounding. Creates artifi- s A
300 Watts PEP. MFJ-20, $6.95, mobile mount. cial RF ground or electrically places_ 14F) 531
MFJ-971 pormble/QRP Tuner far away RF ground directly atig. > 109%°
Tunes coax, balanced w MFJ-934, $209.95, Artificial ground/300
lines, random wire 1.8-30 4 Watt Tuner/Cross-Needle SWR/Wattmeter.
I&VHZR 3%’;»?,5{]50N0:*6d1\§,aMu°§f{P \ro7 ( Dealer/Catalog/Manuals
ranges. Matches popular MFT $4299% Visit: http:/Avww.niffenterprises.com
transceivers. Tiny 6x6%/x2%: in. or call toll-free 800-647-1300
MFJ-901B smallest Versa Tuner + 1 Year No Matter What™ warranty = 30 day money
MEJ’s smallest (5x2x6 = back guarantee (less s/h) on orders direct from MFT

in.) and most affordable | 35 ‘. MFEJ ENTERPRISES, INC,
wide range 200 Watt PEP = 300 Industrial Pk Rd, Starkville,
Versa tuner. Covers 1.8 to 30 MFI- 9{}’1513 MS 39759 PH: (661) 323-586Y

MHz. Great for matching Tech Help: (662) 323-0549

i i i - amp FAX:(662)323-6551 £-4:30C51, Mon bn _ddd shipping.
Solld state l'lg sto ll-neal B Prices mm‘ .spuvrcrmam aubyect to change. (c) "OMMFJ Enterprises, Tuc.




MFJ 1500 Watt Remote Auto Tuner

Place this MFJ-998RT remote tuner df your antenna to match high
SWR antennas/long coaxes -- greatly reduce losses for high efficiency

... March 12-1600 Ohms, 1.5 kW, SSB/CW, 1.8-30 MHz . .. Match coax/wire antenndas . . .
Weather-sealed . . . Remotely powered thru coax . . . Amplifier, radio, tuner protection . . Ou;aut
static/lightning protecrwn .. Sticky Tune™ always Ianes' when power folds back . .. DC power jack . .

Tune your antenna AT your antenna!

Get greatly veduced losses and high
efficiencies with leng coax runs and high
SWR antennas witle this new MFJ-
998RT 1.5 kKW Remote Antenna Tuner.

Weather-Sealed

A tough, durable weather-sealed ABS
cabinet with over-lapping lips, sealing gas-
ket and stainless steel chassis protects the
MFT-998RT from all kinds of weather.

No Power Cable Needed!

No power cable needed -- remotely pow-
ered through coax. Includes MFJ-4117 Bias-
Tee with on/off switch for station end of coax.
Has 12 VDC jack for power cable, if desired.

Fully Protected
MFJ exclusive algorithms protect your

600W Remote IntelliTuner™
MET-994BRT

539995

MFJ994BRT -- perfect for 600 Watt
SSB/CW amplifiers like Ameritron’s AL-
811/ALS-600/ALS-500M. Matches 12-800
Ohms. Coax/wire antennas, 1.8-30 MHz.
Fully weather-sealed for outdoor use.
Remotely powered through coax. Tough,
durable, bruli-to-last cabinet, 9% Wx3Hx
144D inches, 4 1bs. Includes MFJ-4117
BiasTee Power Injector.
MFI-2990

MET-998ET

tuner, radio and RF
power amplifier from
damage.

Automatic inductor and capacitor
limiting prevents tuning extreme loads
which can destroy your tuner.

Your tuner will not tune if more than 75
Watts with SWR greater than 3:1 is applied
or if more than 125 Watts is applied.

Tuner output is static electricity and
lightning induced surge protected.

MFJ exclusive Sticky Tune™

Very high SWR. can fold back transmit-
ter power and prevent tuning caused by
extreme differences in loads (example:
changing bands and other conditions).

But MFT exclusive Sticky Tine™ always
tunes with a simple on/off power cycle and
re-transnnut.

Tunes Coax fed and Wire Aniennas

Tunes both coax fed and wire antennas.
Has ceramic feed-through insulator for
wire antennas. 2 kV Teflon™ insulated SO-
239 -- prevents arcing from high SWR.

300W Remote IntelliTuner™
MFT-993BRT

529995

MFJ-993BRT handles 300 Watts SSB/
CW and matches an extra-wide 6-1600
Ohm impedances. Coax/wire antennas, 1.8-
30 MHz. Fully weather-sealed for remote
outdoor or marine use. Remotely powered
through coax. Tough durable, built-to-last
cabinet measures 97/ Wx3Hx14'/.D inches.

Weighs just 4 pounds. Includes MFJ-4117 ’

BiasTee Power Injector.

160-6 Meters 43 foot Vertical Antenna
- $3 5 9s s Operate all bands 160-6 Meters at full 1500 Watts with ths
self-supporting, 43 foot high performance vertical! Assembles
:in less than an hour. Low profile blends in with sky and trees -- barely see it.
Entire length radiates. Exceptional low angle DX performance on 160-20
‘Meters and very good performance on 17-6 Meters. Telescope it shorter for
more effective low angle radiation on 17-6 M if desired. One of these wide-
—range MF.J automatic tuners at the antenna easily matches all bands 160-6

\ Meters. There’s no physical tuning adjustments on the antenna -- you simply
put it tp! Requires ground system, at least one radial, more the better. Includes
balun and base mount. MFJ-1932, $34.95. All band ground radial system.

Bottom Chassis

High Power, Highly Efficient

A highly efficient L-network matches 6-
1600 Ohms at fidll 1500 Watts legal limit
SSB/CW 1.8 to 30 MHz with Hi-Q Ls, Cs.

MFJ-398RT Learns as you Operate

As you operate, the MFJ-998RT auto-
matically tunes for miniimun SWR and re-
members your frequency and funer settings.
The next time you operate on that frequency
and antenna, its tuner solution is restored in
milliseconds and you're ready to operate!

Highly Instelligent, Ultra-fast Tuning

MFJ InstantRecall™ recalls stored tun-
ing solutions from 10,000 memories. For
new frequencies, MFJ Fatelli- Tine™ meas-
ures your antenna unpedance and instantly
determines the correct matching compo-
nents. If antenna impedances cannot be
measured, MFJ AdaptiveSearch™ searches
only the relevant components that can match
your antenna giving you ultra-fast tuning.

Field upgradeable firmware. Requires
12-15 VDC at 1.4 Amps maximum or 110
VAC with optional MFJ-1316, $21.95.
Weighs 9.5 Ibs. 13%sWx6%/:Hx17:D inches.

200W Remote IntelliTuner™
MFI-926B

527995

MFJ.926B,
= 200 Watts
SSB/CW, matches
6-1600 Ohms, Coax/wire
antennas, 1.8-30 MHz. Includes BiasTee.

200W Remote Econo Tuner™

MEI-927  MFJ-927, 200 Watts
2 5 9 95 SSB/CW, 6-1600 Ohms,
Coax/Wire antennas,
, 1.8-30 MHz. Weather-sealed,
BiasTee. 7/7Wx5Y:Hx8%:D in.

Free MFJ Catalog

Visit: http:/svww.mfjenterprises.com |

or call toll-free 800-647-1800

Pm'n m peci

http://www.mfjenterprises.com

+ 1 Year No Matter What™ warranty » 30 day money
back guarantee (less s/h) on orders direct from IWET

MFJ ENTERPRISES, INC,
300 Industrial Pk Rd, Star kv111e
MS 39759 PH' 6621 323-5869
Tech Help: (662) 32 0549

:(662)323-6551 343[1 C‘ST Non-Fri. _Add

ing:
ations subyect to change. (c) 2 012MFJEJW‘UH .



ABR Industries- 8561 Rayson Rd. Ste A - Houston, TX 77080 |
www.abrind.com - 713-492-2722 NEW

Buy With Confidence

RG213/U Mil-Spec
w/PL259

Connectors. .
_teur Ractl®

Grounding ¥ ac
Jendas

Braid
w/Ring Terminals.

LMR®400UF Type RGS8/U
Low Loss
w/PL259 Connectors.

LMR®240UF type

I k at
ycr:u?‘tg:ar?)y RG8x Low Loss
A - w/PL259 Connectors.

www.abrind.com

Yisit our site for stock lengths, -
prices, technical data, & our . " -
stocking distributors. -JlllllldlllJlJluLJ

Zip] o aps
American Built & Reliable = J J‘ .

- = DTMF decoder board with elght relays
Advanced Specialties Inc. -

| devices via mdio audio.
Paseword protection
against unauthorized

‘New Jersey's Communications Store”

YAESU®RA|INCO® MFJ® UNIDEN ® COMET
..and much, much mere!

antry. Uniqus board 1D Includes:
HUGE OMLINE CATALOGI W Comes assembled
E with relays. 4.5°x 2.5 ® ARRL contests and other
www.advancedspecialties.net Intuitive Circuits, LLC N major Rt AN ontests
800-926-9HAM ® 201-843-2067 Voice: (248) 588-4400 DTMF-8 s119%
114 Essex Street, Lodi, NJ 07644 hitpfwwwicircuits. com Visa« MC » Prepayment ® National event dates:

ARRL Field Day, Kids Day,
Jamboree On The Air,
and more!

AP Antemna’s 26t Annivers, -

GAP is grateful to the entire B Phases of the moon
Ham community for your
support and would like to say

Thank You. ® Holidays and other
important dates

R TITAN DX

® Guide to ARRL

H Meteor showers

All Nat“'al_ Membership Services
No tuner required
leortag::;s 2015 ARRL Calendar
ARRL Order No. 1610
10m, 12m, 15m, 17m, Only $12.95°
mm, 30.‘.‘., 4°m & BOm *Plus shipping and handling.

) ARRL Zwatevr ravio”

/
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG /SHOP

To Order
GAP

F L seerestmsresr

ORDERTOLL-FREE 888/277-5289 (US)

NTENNA PRODUCTS, INC,
99 North Willow St. = Fellsmere, FL 32948
772-571-9922 = www.gapantenna.com

Q8T 11/2014
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1 0 Bands
995

MFJ-1799

® 10 Bands: 75/30, 40, 30, 20, 17, 15,
12, 10, 6, 2 Meters including 75/80M

® Handles 1500 Watts PEP SSB/CW

® No ground or ground radials needed!
® Low radiation angle for great DX,
omni-directional, antomatic
bandswitching

Only 20 feet tall! Mounts anywhere!
Self-supporting and just 20 feet tall.
Mounts easily from ground level to tower
top -- small lots, backyards, apartments,
condos, mobile homes, roofs, tower mounts.
Highly Efficient End-Loading
No lossy traps! End-loading, the most
efficient loading known -- gives you highly
efficient performance, excellent bandwidth,
low angle radiation and automatic
bandswitching.
High-Q loading coils are wound on
tough, low loss fiberglass forms with
Teflon™ wire where needed.
Entire Length Radiates

End-loading results in uniform current

MF.J’s Super High-

MEFJ’s tiry 36 inch diameter loop anten-
na lets you operate 10 through 30 MH=z
continonsly -- including the WARC bands!

Ideal for limited space -~ apartiments, small
lots, motor homes, attics, or mobile homes.
Enjoy DX and local contacts mounted verti-
cally. Get both low angle radiation for excel-
lent DX and high angle radiation for local,
close-in contacts. Handles 150 watts.

Super easy-to-use! Only MFI’s super
remote control has Auto Band Selection™.
It auto tunes to desired band, then beeps to
let you know. No control cable is needed.
Fast/slow tune buttons and built-in two
range Cross-Needle SWR/Wattmeter lets
you quickly tune to your exact frequency.

All welded construction, welded but-

6-Band, 40-2 Meters Rotatable Mini-Dipole
Low profile 14;m - 7 turming vadis . .. 40, 20, 15, 10, 6, 2 Meters ... 1500 Watfs ...

MFJ1775  entire length always radiating. ‘With 6 and
Cisinconspic- 2 Meters thrown in, you have ham radio’s
uous and low  most versatile rotatable dipole!
profile -- not Each HF band uses a separate, efficient
= ==l ~much bigger  end- loadmg coil wound on fiberglass forms
than a TV an.tcnna and is easily tuned by a with Teflon™ wire, and capacitance hats at
lightweight rotator like Hy-Gain’s AR-35. each end (no lossy traps). 6 and 2 meters

It’s no Wimp! Its directivity reduces QRM/  are fidll-length halfwave dipoles.
noise and lets you focus your signal in the Built-to-Iast -- incredibly strong solid
direction you want -- work some real DX, rod fiberglass center insulator and 6063 T6

You can operate 6 bands -- 40, 20, 15,
10, 6 and 2 Meters -- and run fiull 1500
Watts SSB/CW on all HF bands!

Features automatic band switching and
uses highly efficient end-loading with its

MEFJ ..

Super B9 Loop

MFJ-1786

344995

Assembles in an afternoon. Adjusting

one band has little effect on other bands.
MFJ-1775W, $249.95, WARC band

version for 12, 17, 30, 60 Meters only.

. the world leader in ham radio accessories!

©

an m£662‘2323 -6551 8.430CST, Mon Fri. Adis’m

80-2 Meters

distribution and the entire length radiares.
This puts the radiating elements up high giv-
ing you more QSOs.

No Feedline Radiation Distorted Pattern

MF J’s center-fed balanced halfwave ver-
tical dipole design is decoupled and isolated
from the feedline with MFI's AirCore™ high
power balun. Tt can’t saturate, no matter
how high your power.

This gives you consistently high perform-
ance by killing feedline radiation, pattern
distortion, SWR shifts, RFI, noise pickups.

Easy to Tune!

Tuning to your favorite part of one band
does not affect other bands and 1s done at the
bottom of the antenna by simply adjusting a
length of the capacitive hat.

Built-to-Last!

Incredibly strong solid 1Y: inch diameter
fiberglass center insulator and 1%/ inch
diameter 6061 T6 aircraft str alu-
minum tubing will make it the only
antenna you will ever need.

MFJ 6-Band Halfwave

Vertical Antenna
MFI-1796 MFJ-1796, like MFJ-

il $2292°5 1799, but for 6 bands; 40,

20, 15 10,6 and 2
Meters. 12 foot high, 24
Ilinch foot print, mounts anywhere. No
[ ground, no radials, self-supporting.

O Loop™ Antennas

terfly capacitor with no rotating contacts,
large 1.050 inch diameter round radiator --
gives you highest possible efficiency.

Each plate in MFI’s tuning capacitor is
welded for low loss and polished to prevent
high voltage arcing, welded to the radiator,
has nylon bearing, anti-backlash mecha-
nism, limit switches, continuous no-step
DC motor -- smooth precision tuning.
Heavy duty thick ABS plastic housing has
ultraviolet inhibitor protection.

Cover 40-15 Meters. MFJ-1788, $499.95.
Like MFJI-1786 but covers 40 - 15 Meters
continuous. Includes remote control.

&MFJ G5RV Antenna
MFI-1778  ‘Covers all bands, 160-10
54495 Meters with antenna tuner.

102 feet long. Can use as
inverted vee or sloper. Use on 160 M as

Marconi. 1500 Watts. Super-strong fiberglass

center/feedpoint insul ators. Glazed ceramic end

insulators. All hand-soldered connections. Add
coax, some rope and yow're on the air/

IVIFJ—I?TS\'I $39.95, G5RV Junior. Half-

size, 52 ft. 40-10M with tuner, 1500 Watts.

Free MFJ Catalog
Visit: hiftp:/Avowagfjenterprises.com
or call toll-free 300-647-1800

aircraft strength aluminum tubing radiator. * 1 Year No Matter Wha t™ warranty * 30 day money

back guarantee (less s/h) on orders direct from MET

MFJ ENTERPRISES, INC.

300 Industrial Pk Rd Stalkwlle
MS 39759 PH: (662) 323- 5869
Tech Help: (662) 323-0549

cations subyect to chamge, () 2014MFJ Engerprises,



= Escape with the

On or off the roadpifenwood sM-281A 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 Customer Suppert: (310) 639-4200 %
Fax: (310) 537-8235 www.Kenwoodusa.com

Scan with your phene to
download TM-281A brochure.




MFJ Weather-Proof Window F. eedthro% Panels

Weather-proof window feedthrough panels bring coax, balanced lines, H.

F/UHF anten-

nas, random wire antennas, ground, rotator/antenna switch cables and DC/AC power into

MFJ Weather-Proof Window
Feedthrough Panels mount in your window
sill. Lets you bring all your antenna con-
nections into your hamshack withour
drilling holes through walls.

Simply place in window sill and close
window. One cut customizes it for any

o (L}
T

MFJ-4603 Universal Window

Four 50 Ohm Tzflon™ 80-239 coax connectors lets you feed
HF/VHF/UHF antennas at full legal power linut.

A 50 Ohm Teflon™ coax N-connector lets you use any antenna
up to 11 GHz, including 450 MHz, UHF, satellite, moon bounce
and 2.4/5.8 GHz Wi-Fi antennas.

A 75 Ohm, 1 GHz F-connzctor makes it easy to bring in televi-
sion, Satellite, HD, cable TV and FM radio signals.

A pair of high-voltage ceramic feedthi insulators lets you bring
10 450/300 Ohm balanced lines directly to your antenna tuner.
Has random/longwire antenna ceramic feedthru msidatar.

3 Coax, Balanced Line, Random Wire
Best Seller! 3 T2flon™
coax connectors for HF/

for balanced lines and longwire/ran-
dom wire, Stainless steel ground post.

6 Coax

5 Adaptive Cable

your hamshack without drilling through walls!

window up to 48 inches. Use horizontally
or vertically. Connectors are mounted on
inside/outside stainless steel plates and
attached to a 4 foot long, 3': inch high, ¥/s
inch thick pressure-treated wood panel.
Has excellent insulating properties.
Weather-sealed with a heavy coat of long-

eedthru Panel v

4 Balanced Line, 2 Coax
4 pairs of high-volt-
age ceramic feed-thru
VHF/UHF antennas. Separate high IMET-4602 insulators for balanced w!

voltage ceramic feed-thru insulators 56995 lines and 2 coax connectors, N 57995 Gives you
§ Cables, any-size

Feedthrus™, Pass ﬁ %
6 high quality Tzflon® _ any cable with connector: 2 cables =

Outside View

lasting white outdoor enamel paint. Edges
sealed by weather-stripping. Seals and
insulates against all weather conditions.
Includes window locking rod.
Imside/outside stainless steel plates
ground all coax shields. Stainless steel

ground post brings ground in.

-

MET-4603

*89°

supply 50 Volts/15 Amps DC/AC power to your outside antenna
tuners/relays/switches.

Stainless ground post brings in ground connection, bonds inside/
outside stainless steel panels together and drains away static charges.

S-way binding posts lets you

MFJ's exclusive Adaptive Cable Feedthni™
lets you bring in rotator/antenna switch cable,
etc. without removing connectors (up to
1Y4X1%: in). Adapts to virtually any cable
size. Seals out ram, snow, adverse weather.

All-Purpose FeedTTnw/CableThne™

Stacks MFJ-
oo A ne me ni il oo ‘

MET4600 MFJ4604!

every possible cable connec-  MFI-4605
tion you'll ever need through 51 5 95
your window without drilling § ' H
holes in wall -- including UHF, N ?F

coax connectors For HF/ VHF/UHF MEFT-4601 with large connectors up to 1Ysx1%: MET-4604 coax connectors, balanced lines, random

55995 inches and 3 cables with UHF/N size $
coax connectors, Seals out weather.

antennas. Stainless steel ground
post. Full 1500 Watt legal limit.
Bring cables thru eave of your house
.  r—— MEI-4616 =T i
11 shown with standard full-
HJ} size vent (not ncluded) it :
Wi replaces. For § Cables
R 526 95 =
| ”H]J J] ' MFT 4613 1i 111
" Yot shown wnth standard half-
won | s12e vent (ot wmcluded) it 5
. | | replaces. For 3 Cables o
W g |8

Replace your standard air vents on the eave/sofitt of your
house with these MFJ 4daptiveCable™ Air Vent Plates and...

Bring in coax, rotator, antenna switch, power cables, etc.
with connectors up to 1'/4x1°/8 inches!

Sliding plates and rubber grommets adjust for virtually
any cable size to seal out adverse weather, insects and
varmints. Use existing vent hole, mounting screws and
gcrew holes.

95 wire, ground, DC/AC power and cables of
any size for rotators, antenma switches, etc.

AdapriveCable™ Wall Plates
MFT4614  Bring nearly any cable -- rotator, anterma
For 4 Cables switch, coax, DC/ AC powrer, etc. -- through
53 495 walls withowt removing comnectors (up to
1%x1%s inches). Sliding plates and rubber
grommets adjust hole size to weather-seal
any size cable.

Includes stainless steel plates for each side of wall,

sliding plates, rubber grommets, weather stripping and

e Free MFJ Catalog
Visit: hittp://www.mfjenterprises.com

MFT-4612
For 2 Cabies

524°

MFET-4611
For 1 Cable

or call toll-fiee 300-647-1800
* 1 Year No Matter What™ warranty = 30 day money
back guarantee (less s/h)) on orders direct from MFJ
MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkwille,
M5 39758 PH: (662) 323-5869
Tech Help: (662) 323-0549
$ 95 e ; : .
D s 9 ek e e tbing,

http://www.mfjenterprises.com for more info, catalog, manuals, dealers
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= MEJ-1778

@ T ©)aas

antenna 1s the most
popular ham radio
antenna m the world!
You will transmit
and receive strong
signals day and mght.
And it’s no wonder . . . it’s an efficient,
all band antenna that’s only 102 feet long -
- shorter than an 80 Meter dipole. Has 32.5
foot ladder line matching section ending in

S0-239 connector for your coax feedline.

Use as Inverted Vee or Sloper and it’s even
more compact and needs just one support.

With an antenna tuner, you can operate
all bands 80 Meters through 10 Meters and
even 160 Meters with a ground.

MEFJ’s fully assembled GSRV handles
1500 Watts. Ceramic end and fiberglass
center insulators. Hang and Plgy™ -- add
coax, some rope to hang and you're on air!

MFJ-1778M, $39.95. Hulfsize, 52
foot GIRV JUNIOR covers 40-10 Meters
with tuner. Handles full 1500 Watts.

MFJ Dual Band 80/40 or 40/20M Dipoles

MFJ-17758
$8 995

@ 80/40 Meters @

MFJ-17758 is a short drial band 80/40

Meter dipole antenna that is only 85 feet.
Full-size on 40 Meters with ultra-efficient
end-loading on 80 Meters. Full 1500 Watts.
Super-strong injection-molded center insulator
with built-rn $0-239 conmector and hang
hole. Solderless, crimped construction. 7-
strand, #14 gauge hard copper wire. Connect
vour coax feedline directly, no tuner needed.

MFJ-17754, $59.95. Short dial band

40/20 Meter dipole antenna is only 42 feet. Full-size on 20 Meters, ultra-efficient end-
loading on 40 Meters. 1500 Watts. Center insulator with SO-239 connector and hang hole.

MFJ Single Band Dipole Antennas

Ultra high quality center fed dipoles
will give you trouble-free operation for
years. Custom injection-molded UV-resist-
ant center insulator has built-in coax con-
nector and hanging hole. Heavy duty 7-
strand, 14-gauge hard copper antenna wire.
Extremely strong solderless crimped con-
struction. Authentic glazed ceramic end
insulators. Use as horizontal or sloping
dipole or inverted vee. Handles full 1500

Watts. Simply cut to length for your favorite

frequency with cutting chart provided.

True 1:1 Current

Balun & Center Insulator
MFJI-018 True [:]
$ 95 Current Balun/
24 Center Insulator
forces equal antenna currents
in dipoles for superior per-
formance. Reduces coax
= feedline radiation and field
pattern distortion -- your signal goes where
you want it. Reduces TVL RFI and RF hot
spots in your shack. Dont build a dipole
without one! 50 hi-permeability ferrite
beads on high quality RG-303 Teflon'™
coax and Teflon™ coax connector. Handles
full 1.5kW 1.8-30 MHz. Stainless steel
hardware with direct 14 gauge stranded
copper wire connection to antenna. 5x2
inches. Heavy duty weather housing.

MET-17734
569!5 549!5 52995

MEJ-1773B MET-1778C

160N, 265 ft.  B040M, 135£t 20-6M, 35ft

RF Isolator
MFI- MFJ91S5 RF Iolator
52995 prevents unwanted RF
from traveling on the
outside of your coax shield into
your transceiver. This unwanted
siray RF can cause painful RF
~ “bites” when you touch your micro-
phone or velume control, eause your dis-
play or settings to go crazy, lock up your
transceiver or turn off your power supply.
In mobile installations, stray RF could
cause your car to do funny things even
blow your car computer. Clear up these
problems, plug an MFJ-915 between your
antenna and transceiver. 5x2 in. Handles
full 1500 Watts. Covers 1.8-30 MHz.
MEFJ-919, $§59.95. 4:1 current balun,1.5 kKW.
MFJ913, §29.95. 4:1 balun, 300 Watts.

Make your own antennas
Dipoles, G5RV; Random Wire, Doublets, Beverage Antennas, etc.

MFJ-16C06, $4.56. 6-pack authentic glazed
ceramic end/center antenna insulators.
MFJ-16B01, §19.95. Custom injection-
molded UV-resistant center insulator has
built-in coax connector and hanging hole.
MFJ-18G100, $24.95. 100 fi. of flexible,
7-strand, 14-gange solid copper antenna wire.
MFJ-58100X, $49.95,100 f&. 50-Ohm

RG-8X with PL-259s on each end.
MFJ-18H100, $34.95. 100 feet, 450 Ohm
ladder line, 18 gauge copper covered steel.
Lightning Surge Protectors

Ultra-fast gas discharge tube shunts 5000
amps peak. Less than 0.1 dB loss. Up to
1000 MHz S0-239s. MFJ-270, 529 .95,
400W PEP. MF.J-272, §39.95. 1500W PEP.

m—

G5RV Antennas

Operate all bands 10 thru 160 Meters with a single wire antenna!

MFT All Band Doublet
MFJ-1777 is a 102
foot all band dou-
blet antenna that
covers 160 through
6 Meters with a
balanced line tuner. JEV '1?!7,7"5
Super strong cus-
tom fiberglass cen-
ter insulator pro-
vides stress relief for ladder line (100 fi.
included). Authentic glazed ceramic end

insulators. Handles full 1500 Watts.

Anten na Switches

' I;E FJ {'04
4-Positions anrenn al:tvyt niteh
lets you select 4 antennas
or ground them for static
and hghl:nmg protection. Unused antennas
automati cally grounded. Replaceable
lightning surge protection. Good to 500
MHz. 60 dB isolation at 30 MHz. 2.5 kW
PEP. Less than .2 dB msertion loss, SWR
below 1.2:1. SO-239 connectors, Handy
mounting holes. 6%/:Wx4'/:Hx1'/D in.
TR MFJ 1700 MFJ-1702C Like
| @ S $399 MFI-1704, but for 2

= 2 Positions Antennas. BWXZHxlD”

MFEI-1700C MFJ1700C
31 1 995Antemm/
Transceiver
= Switch lets you select one
of six antennas and one of
= six fransceivers in any
. combination. Plug in an
antenna tuner or SWR
wattmeter and it’s always
in- lme fm any antenna/transceiver combi-
nation. Has lightning surge protection.
Handles 2 kW PEP SSB, 1 kW CW, 50-75
Ohm loads. Unused tcrmina[s are auto-
matically grounded. 1.8 to 30 MHz. SO-
239 connectors. 43/sW6':Hx3D inches.
MFEJ-1701
Antenna Switch like
MFEJ-1700C but lets
L you select one of
LS/IFI-I?SO‘% six antennas only.
79 10W=3Hx17:D inches.

33 ft. Telescoping
fiberglass Mast
3.8 feet collapsed, 3.3 Ibs.

MET-1910  Super strong fiberglass
$ 7 9 95 mast has huge 1% inch bottom

section. Flexes to resist

g—Dbreaking. Resists UV. Put up fidl si-e
et i1V ETTE  Vie€ dipole/vertical antenna in

mimutes and get fdl size performance/

Free MFJ Catalog

Visit: hitp:/Asvww.mffenterprises.com

or call toll-free 800-647-1800

+ 1 Year No Matter What™ warranty « 30 day money
back guarantee (less sfh) on orders direct from MMET

FAX:(662)323-6551 5-430 CST, Non-Fn_Add shigping

Prices and specifications snbject to change. (c) 2014 MFT Emterprises, Tnc

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkvllle
MS 30759 PH: (662) 323-5809
Tech Help: (662) 323-0549

http://www.mfjenterprises.com for instruction manuals, catalog, info



18 Foot Portable
Only 28 inches collapsed . .

The MFJ BigStick™ antenna is for the
on-the-go Ham wito is leungry for the
next great QSO anywhere or anytime!

Full Size Performance

For top portable performance, carry a Big Stick for the
loudest, strongest on-the-go signal on the band!

MFJ’s extra long 17 foot stainless-steel [
telescoping whip gives you fiull-size antenna |
for full size performance 20 to 6 Meters but
collapses to just 28 inches.

Am ultra low loss, high-Q adjustable air
wound loading coil gives you highly effi- [/
cient operation 30 and 40 Meters. ;

This extra long radiator and ultra low loss
loading coil is a winning combination that
stands head and shoulders above shorter
~ backpack antennas.

Trrie Backpack Poriability
Amntenna is over 18 feet long fully extended, but disas-
- sembles and collapses to 28 inches in seconds. Fits into
‘most backpacks or suitcases! And at just over 2 pounds
you'll hardly know you are packing 1t!
True General Coverage
Tapped loading coil covers 7.0-35.0 MHz without gaps.
Great for Ham Bands and outstanding for image-free
shortwave broadcast!

MFJ BigEAR™

8-Band Portable Dipole
34 feet Radiators, 7-55 MHz ‘_‘

‘PD\'\.n

MEJ-2286

59995

-—

- ’40-2 Meters Apartment Antenna )

18 foot Telescopic
Fiberglass Mast
with Tripod

MFJ-1919EX, $§159.95,

Put your antennas anywhere
and get thent up high with this

1ig 18 foot telescoping

fiberglass mast and heavy-duty
steel MFJ-1919 fripod.
es mast te 5 feet. Mast has thick
1/8 inch wall, .75 inch diameter

ME Big Stick™

Telescoping Antenna
. Covers 40-6 Meters -- No gaps’

Everything you need
Everything is included for instant operation.
Pipe/Mast mount quickly and easily mounts to any
pipe or mast up to 1/2 inch. $0-239 for coax. 3/8-
24 antenna connector.
Counterpoise kit included: Ensures low SWR, |
high efficiency.

Rugged Construction
Al aluminum, stainless steel construction ensures years of
excellent performance. One Killowatt rated components guarantee
electrical safety.

MFJ-1622 universal mount/clamp lets you
\attach it to window frames, balconies and
‘railings. Works great indoors mounted to
(table/bookshelf. It's not a 5-clement yagi,
but you’ll work your share of exciting DX!
Highly efficient air wound “bug catcher” coil,
telescoping 4/ foot radiator. Collapses to 2'/:
feet for easy storage and carrying. Includes

; coax, chole balun, counterpoise wire, safety
rope. Opmtmg frequency adjusted by moving “wander lead™ on coil
and adjusting the counterpoise for best SWR. Optiornal DX-Getter,
&IFI—1977, $44.05. Stamnless-steel 12-ft whip, 26 inches collapsed. )

btam less geel
Telescoping Whip
e —
l'V[FJ 1979, §59.95. Super-strong, super lcmn
17 foot sta :m' ess steel telescoping whip. 27 in.
collapsed. 10 sections. 3/8-24 threaded base.
MFJ-1977, $44.95/12 f,MFJ-1796, $39.95/10ft
MF.J 1974, $34.95/8ft:MFJ-1972, $14.95/4%/:4t

Single-band
Rotatable mini-Dipoles

easily collaps-

For hams on-tie-go! tep, 1.5 inch bottom. 15 Ibs. Use these
Operate mt_}m’befe, anytime with a All tripods are black heavy- bicinciaie
strong QSO grabbing signal! duty steel with braced triangle lighhla)veight,,
34-Feet stainless steel radiator gives base, non-skid feet and maust " I atec] i

you fill-size dipole performance on 20-6 lock. ELAker Y=

Meters and highly efficient ultra low {oss
loaded dipole performance on 30/40

MFJ-1918EX, $89.95, MFJ-
1918 tripod with super strong 9.5

dipoles when
space is limit-

Meters, Collapses to 27 inches to fit into
any suitcase or backpack. No ground or
counterpoise needed.

True general coverage -- tunes up with
low SWR on any frequency 7-55 MHz.
Handles QRP to full killowatt PEP.

Ultra low loss high-Q arrwoind load-
ing coil. Built-in Guanella current balun
kills feedline radiation, pattern distortion,
RF shifts, RFI and noise pickup.

Distinctive V-shaped elements are set
45 degrees from the horizon to keep ele-
ment tips high in the air. This maximizes
radiation, mimimizes ground loss and pre-
vents hazardous contact.

MEFJ’s heavy-duty Nolool™ mast lock
lets you easily and quickly mount on any
tripod or mast up to 7/8 inches. $0-239
for coax. With fewer parts to assemble,
set-up and tune-up is much faster!

base spreads to 2.75 feet. Weighs 6.75 lbs.

ed for tempo-
rary or per-
manent msta]latmus Rotate to null
QRM/noise and to focus your signal. Coax
choke balun, mast not included. For
40/30/20/17/15/12/10/6 Meters. Order MF.J-
22XX (insert band in “X3{”) $44.95. 75/60
Meters, $49.95 each. Total length 14 feet. For
mounting masts up to 1.25" OD.

Free MFJ Catalog
Visit: hftp:/Avwww.mfjenterprises.com
or call toll-free 300-647-1800

+ 1 Year No Matter What™ warranty « 30 day money
back guarantee (less s/h) on orders direct from MFT

foot telescoping fiberglass mast.
Collapses to 3.8 feet.
OuickClamps™. Mast has thick
 1/87 wall, “/s inch top, 1 inch
bottom. Weighs 6.5 1bs,

Tripods Only
MFJ-1919, $89.95, Large
tripod. Supports 100 Ib. anten-
na. Built-in 1.4 inch diameter
mast extends 7.8 feet.
Collapses to 4.5Hx.5D feet.
Triangle base spreads to 4.8
feet on a side. Weighs
9.75 lbs.
MFJ-1918, $49.95,

Smaller tripod, Supports %iﬁ%ﬁgﬁﬁ?g&sﬁﬂwﬂg'
66 1bs. 1 inch diameter mast extends 6 MS 39759 PH: (662) 323.5860
foot. Collapses to 3.2Hx.3D feet. Triangle : S

Lech Help: (662) 323-0549

FAX 6623323 -6551 MJGCST Von-Fri _Add shj

@
Frices specifications subject to chmge. () sUMMFIEmﬂpim

http://www.mfjenterprises.com for instruction manuals, catalog, info



HONDA

GENERATORS

Eagle One !

Vertical Antenna |
80-10M with most all tuners

e Extends to 32 ft, and
down to 48"

What are YOU
pluggin
a . into

e Be sure to check us

out on eham, look for
Eagle One Vertical
Antenna

S&G Engineering
212 Township Rd. 1134
Proctorville, Ohio 45669

740-886-6077
w8afxw8gms@yahoo.com
www.w8afx.com

Electronic P

pra— I=1=1eieb [alee _ cUSTOM
Super quiet running ~ 53 - 59dB! {_-.I.:.)-ESIg!'  TRANSFORMERS
(Quieter than normal speech!) | o Your Specifications
Lightweight & portable -inc.com sales@epd-inc.com

(Easy to carry at less than 50 Ibsl)
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.

365-9199 Toll Free: 1-855-752-5134

(no you look at It...-
CommRadio’s CR-1a
Air Superiority Receiver

Recipient of the prestigious WRTH
‘Best New Receiver 2014’ award,

Please call for your the remarkable CR-1a.
G s g True SDR and Stand-Alone Operation
' USB-1Q Out with Open Source Protocol
FREE SHIPPING Internal 10 Hr User Replacable
IN THE CONTINENTAL Li-fon Battery or External Power
38 Stk MIL-SPEC Quality, Steel
: Chassis, EMC Shielded OLED Display
MAYBERRYS.COM o e sneieeaoneion
800-696-1745 Most Compact, Full Featured Receiver
232 Main St. Port Murray, NJ 07865 in the Market Today!

WMMME Golden, Colorado, USA

Please read your Owner's Manual and all labels hefore operation.

Fully Automatic Solid State Amplifiers
— Amplifiers with a FAD! -

SPE EXPERT 2K-FA

160 thru 6 Meter Coverage ® Built-in, Dual Voltage Power Supply ® Embedded Antenna Tuner® S02R Compatible
Multiple Antenna Output Ports = Auto Band Switching = Full Break-in = Light Weight = Small Footprint

www.expertampsusa.com

E-Mail: contact@expertampsusa.com = Telephone: (281) 682-6093
Expert Amps USA * 3311 Hilton Head Court * Missouri City, TX 77459
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Get the g :
BESt 4‘} 

UK radio magazi

delivered by air to your
door every month

and you become a
member of the Radio
Society of Great Britain

® \Weekly News Service
¢ Book Discounts

® Members Only Website
® And Much More

Special
ARRL Offer

Subscribe
today for only

‘875

get an extra
3 Months FREE
when you payfor 12 4
(new members only) 8

For more information
Tel. 1-888-277-5289
www.arrl.org



MFJ Pocket size Morse Code Reader™

Hold near your receiver — it instantly displays CW in English! Automatic Speed Tracking . .. Instant Replay . . .

32 Character LCD ... H xgk—Perfommnce Modem . .. Computer Interface. .

Is your CW rusty?

Relax and place this tiny pock-
et size MFJ Movrse Code Reader
near yonr receiver’s speaker . . .

Then watclhh CW turn into solid
text messages as they scroll across
ane easy-to-read LCD display.

No cables to hook-up, no
computer, no interface, nothing
else needed!

Use it as a backup in case you
mis-copy a few characters - - it
makes working high speed CW a
breeze - - even if you're rusiy.

Practice by copying along with the
MFJ-461. It’H help you learn the
code and increase yonr speed as you
instantly see if you’'re right or wrong.

Eavesdrop on interesting Morse
code QSOs from hams all over the
world. It’s a universal langnage
that’s understood tlhe world over.

MFJ AutoTrak™ automatically locks
on, tracks and displays CW speed up to
99 Words-Per-Minute.

Simply place your MFJ-461 close to

. Battery Saver. .. More!
MFJ-461 to your receiver with a

cable. A battery saving feature puts
the MFJ-461 to sleep during peri-

4 CQ B DE KV R '_ a
20 whp |

' '-mmiﬁ:?’-ﬂ'-;

=5
your recerver speakel until the
lock LED flashes in time with
the CW. Digs out weak signals.
Phase-Lock-Loop even tracks
shightly drifting signals.

Of course, nothing can clean up and
copy a sloppy fist, especially weak sig-
nals with lots of QRM/QRN.

The MFJ-461’s serial port lets you
display CW text full screen on a bright
computer monitor -- just use your com-
puter serial port and terminal program.

When it’s too noisy for ity micro-
phone pickup. you can connect the

MFJ-461

$8995

.ods of inactivity. It wakes up and
decodes when it hears CW.

Uses 9 Volt battery. Fits in your
sshirt pocket with room to spare -
smaller than a pack of cigarettes.
Tiny 2'/sx3"/x1 incheg. 5'/2 ounces.
Super easy-to-use! Just tumn it
on -- it starts copying instantly!

MFJ-26B, $9.95.
Soft leather protec-
trve pouch. Clear
plastic overlay for
display, push but-
ton opening, strong, pocket/belt clip
secures MFJ-461.

MFJ-5161, $16.95. MFJ-461 to
computer serial port cable (DB-9).

MFJ-5162, $7.95. Receiver cable
connects MFJ-461 to your radio’s
external speaker 3.5 mm jack.

MFJ-5163, $10.95. Cable lets you
use external speaker when MFI-461 is
plugged into radio speaker jack. 3.5 mm.

MFJ Morse Code Reader and Keyer Combmatlon

Plug MFI’s CW Reader with Keyer into
your transceiver’s phone jack and key jack.

Now you're ready to compete with the world’s
best hi-speed CW operators - and they wont
even kriow you re still leaming the code! Sends
and reads 5-99 WPM.

Automatic speed tracking. Large 2-line
LCD shows send/receive messages. Use

MFJ lambic Paddles

MFET-564 Chrome w d

MEI-564B Black
369 95

MFJ Deltixe Tambic Paddles™ feature a
full range of adjustments in tension and contact
spacing. Self-adjusting nylon and steel needle
bearings, contact points that almost never need
cleaning, precision machined frame and non-
skid feet on heavy chrome base. Works with
all MFT and other electronic keyers.
; Miniature Travel Iambic Paddle
MFJ-561, $24.95. 13/ Wx1*D x*/+H inches,
Formed phosphorous bronze spring paddle,
stainless steel base. 4 fi. cord, 3.5 mm plug.

MFJ Deluxe CW Keyer

e @l front panel for easy
5 — access -- speed, weight,
MEJ-4 O7D tone, volume knobs, and tune, sem/
379 auto, on/off push-buttons. You get
all keyer modes, dot-dash memories, self
completing dots/dashes, jam- proof spacing,
sidetone, built-in speaker, type A /B keying.
RF proof. Solid state keying. 7x2x6 inches.
MFJ-401D, $69.95. Econo

Keyer II has front-panel volume/
speed controls (8-50 wpm), tume
switch. Internal adjust weight, tone. Solid
state keying. Tiny 4x2x3'/1 inches.

paddle or computer keyboard.
Easy menu operation. Front
panel speed, volume controls. 4
message memories, type ahead
buffer, read again buffer, adjust-
able weight/sidetone, speaker. RFI proof.
MF.J-551, $39.95. RFI suppressed
keyboard, a must to avoid RFI problems.

MFJ Code Oscillator
; MFI-557 MFJ-557
$399 Deluxe
Code
Practice
Oscillator
has a
Morse key and oseillator unit mounted
together on a heavy steel base -- stays put
on your table! Portable. 9-Volt battery or
110 VAC with MFJ-1312D, $15.95. Ear-

phone jack, tone and volume controls, spealzer.

Adjustable key. Sturdy. 8'/:x2'/:x3%: inches.

Keyer/Paddle Combo
MEI-42°D Best of all CW
$1 8995 worlds -- adelixe
MFJ Curtis™ keyer
that fits right on Bencher
" paddle! Adjustable weight
and tone, front panel vol-
ume and speed controls (8-50 WPM),
built-in dot-dash memories, speaker,

MFET-464

199
(Keyboard paddle
not included )

MFJ-550, $14.95. Telegraph

WKey Only with adjustable
contacts. Handsome black.

MFJ CW KEYERREADER
WL
VELUME SET

@ .@

MFJPocket Morse Tutor
Learn Morse code anywhere
with this tiny MFJ Pocker—
sized Morse Code Tutor™
Practice copymo letters, num-
-y bers, prosigns, punctuations
"MFI418 or any combination or words or
$89°° Q50s. Follows ARRL/VEC for-
mat. Start at zero code speed and end up as a
high speed CW Pro/ LCD, built-in speaker.

MFJ ClearTone™ Speaker
MFJ-281, $12.95. Makes copying
B casicr, enhances speech, improves
(e mtclhglblhty, reduces noise, static,
hum. 3" speaker, 8 Watts, 8 Ohums.

MFJ 24/12 Hour Station Clock
MFJ-108B, $21.95. Dual
24/12 howr clock Read UTC
and local time at-a-glance.
High-contrast 5/8” LCD, brushed aluminum
frame. Batteries included. 4'Wx1Dx2H in.

Free MFJ Catalog

Visit: hitp:/swww.mifjenterprises.com
or call toll-free 800-647-1800

BEEE] B

e e

sidetone, semi-automatic/tune or automatic » 1 Year No Matter What™ warranty » 30 day money

modes. Use 9V battery or 110 VAC with
MFJI-1312D, $15.95. 4Y/8x27/8x5%4 in.
MFJ-422DX, $99.95.
MFJ Curtis™ Keyer only, fits on your
Bencher paddle or MFI-564 (chrome) or
MTFJ-564B (black) paddles above.

Prmi

back guarantee (less s/'h) on orders direct from MFT

MFJ ENTERPRISES, INC.

300 Industrial Pk Rd, Stalkwlle
MS 39759 PH: 662) 323-5869
Tech Help: 662. 323-0549

662 323-6551 s- 430 c‘;r Von -Fri. Add shipping.
ipecificatons subject to chamge. (¢} 2000 MFV Emerprises, Fue.

MFJ . .. the world leader in ham radio accessories!
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These beautifully constructed chests are manufactured here in the USA with
Alder wood harvested off the North West Coast. Great for storing QSL cards
collected during ARRL's 100 Year celebration!

Deluxe chest, size 13.79"wx10"d x5.5"h

Two bays, designed tofit4” x 6” QSL cards

Holds approximately 1800 cards

Personalized with your CALL SIGN and FIRST NAME

Features the “ARRL 100 Years” logo and
personalization etched in gold finish

Only $140
ARRL Order No. 4709

Personalize your QSL Card Chest online
www.arrl.org/shop

Shipping and Handing: A delivery charge of $30 for US addresses and $80 for international is added.
Owders will ship within 45 days of placement. Personalized orders are non refundable. Chests are fulfiifed by
GIFTS4HAMS.com

g W ARRL Centennial QSL Cards

County: Hartbord
Gerid Sguaro FN31pr
Aty Warrloet

G0 Zowe 5/ 1TU Zome:

! - | » Select from 3 specially designed QSL cards celebrating
' the ARRL Centennial.

Customize and Order your QSL cards online
www.arrl.org/centennial

Order 100, 250, 500, 1000 or more. As low as 15¢/ card per 1000.

AHREL - Allvanemg the Art soil Keinnee of Rsdu - Sinee 1914

.....

00 ARRL el e~
www.arrl.org/centennial | Y \00 ]QQ Art and Sci:rg:v: 2?3&%«1&14 | —



ﬁ SYSTEMS *

/ RADIO PROGRAMMING
SUFTWARE* KITS

Use that new radio
= Christmas day! Get the
ogramming kit for easy set up.

“Repeater data links are built right in.

152 Programmers available, check for your radio model.

It's the perfect stocking stuffer!

T COsystEMs

RADIO PROGRAMMING MADE EASY
SO0TE.0TI | wwrteystaiison Available Directly from RT Systems or Your Local Radio Dealer
Personal Assistance Mon.-Fri., 8:00-5:00 Mountain Time Tell us it's a gift and we’'ll giftwrap free!

1 O 0 Ef COAT!BLETHREAI. .

F | THRE WAY INTERACTIVE LIGHT SWITCH.

=i LEAD WE!GHTED BASE.} & st
N LED!LLUMINATEDBASE BN

.'NTRODUC.'NG THE NEWLB IR L:'GHTED M!CROPHONE BASE
WWW.HEILSOUND.COM
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S NIWITED £DITION

Perfects HF Operation

Limited release of 150 units world wide
1.2kHz optimized roofing filter

New local oscillator (LO) design

— 150dBc/Hz @ 10kHz offset
— 140dBc/Hz @ 1kHz offset

Improved phase noise

Enhanced spectrum scope with mouse operation
High resolution spectrum waterfall

Information & Downloads *I-h

. Annwersary
Ire active links for each radio. 1944~2014

Asof 3/1/14, the IC-7850 has not been approwed by the Federal Communications Commission

Thig device may not be soid or leased, or be offered for sale or lease, until approval of the FCC has been obtained
*Frequency cowerag e may vary. Ref er to owner's manual for exact specifications

©2014 lcom America Inc. The lcom lago is a registered trademark of lcom Ine

All specifications are subject to change without notice ar obligation. 308730




Send your voice to the world with a mobile radio.

Work a D-STAR repeater and you're tied in 1o worldwide communications,
whether you're using a D-STAR mobile or handheld radio. Enjoy advanced digital IC-T70A HD
communication with D-STAR transceivers. 2m + 70cm Dual band

e
LTI
"

ID-5100A

2m + 70cm Digital Transceiver

[P 2 3/-1:d ready 8 € Bluetooth | ' IC-7100

HF +8m + 2m + 70cm Mobile Multi-bander | °* °-5/2-5/0-5 Watt Output
= 50/15/5 Watt Output* * RX: 136-174, 400-479MHz*

« RX: 118-174, 375-550MHz* / D-sTAR 2T « 302 Memory Channels
* 1000 Alphanumeric Memory Channels « 100/100/50/35 Watt Output* * Built-in CTGSS/DTCS

* Touch Screen Operation * RX: 0.03-199.999, 400-470MHz* * 700mW loud audio

® Dplus Reflector Linking » 1205 Alphanumeric Memory Channels

e Integrated GPS Receiver » Touch Screen with Built-in Speaker

» Bluetoothe Capabilities [opt. UT-133 headset required) * 32-bit IF-DSP IC-V80HD/

* Free RS-MS1A Android™ Application » External GPS Option SPORT 2mVHF FM

[Performance may vary, depending on Andreid™ d evice.) I
-
[ _]‘

ID-31A ID-51A i
UHF/70cm + Optional D-STAR Portable 2m + 70cm VHF/UHF Dual Band Portable |

|

® 5.5/2.5/0.5w Output
* RX: 136-174MHz*
® 207 Memory Channels

* Encode/decode built-in
D-STAR D-STAR * Ergonomic controls

« 5/2.5/0.5/0.1 Watt Output * 2m + 70cm FM Analog & Digital*
o RX: 400—479MHz* « 5/2.5/1.0/0.5/0.1 Watt Output
. 1252 Alphanumeric L4 RX: 88—1 74, 380—4?9M HZ
Memory Channels + AM Broadcast*
« Built-in GPS Receiver ® 1“:5::&; Directory (Near Repeater)
« IPX7 Submersible : i i
Memeory Channels
» Built-in GPS Receiver
s IPX7 Submersible




) ) QST QuickStats

 stadtis-tics (st-istks) n.
1 (used with a sing. verb) The mathematics of the collection, organization, and interpretation of numenca!
~ data, especially the analysis of population characteristics by inference from sampling.

2 {used with apl verb) Numerlcal data.

Al Onllne GumkStats Poll Flesults fu-r August 5 2014 through September 3 201 4.
‘Get on the web and vote today at www.arrl. org!qumkstatsl

Do you send reception reporis to shortwave broadcast
stations and collect their QSLs?

Yes 13%
1 used to, but not any more 35%
I've never done this 52%

Yes 12%
Neo 35%
I don't operate on 160 meters 53% |

‘Dan Schaaf, KSZXL phowo ||

How many spare batteries do you have for your
primary FM handheld transceiver?

one 27%

wo 19%

More than two 18%

None 25%

I don't own an FM handheld transceiver 11%

Yes, recently 8%
Yes, but it was a long time ago 21%

No 71%
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~Fhe ARL— -_
Hafn Radio™ l
Licens€
od to Become ::n .

Al You Hee
Aamateur

Manua

Third Edition
Radio Ope™@ i.nr..

== K v i il
i b5

The ARRL
Ham Radio
License Manual

Third Edition

All You Need to Become
an Amateur Radio
Operator!

H Easy-to-understand “bite-sized”
sections. Pass the 35-question
license test.

E Includes the latest question
pool with answer key, for use

July 1,2014 to June 30, 2018,

E NEW! Use with ARRL's online
Exam Review for Ham Radio.
u Designed for seif-study and
for classroom use. Intended for

all newcomers, instructors and
schoolteachers.

NEW! Online Review
and Practice Exams. Use
this book with ARRL Exam
Review for Ham Radio to
review chapter-by-chapter.
Take randomly-generated
practice exams using
questions from the actual
examination question pool.
You won’t have any
surprises on exam day!

www.arrl.org/examreview

ARRL Order No. 0222
only $29.95*

*plus shipping and handling

Tire national assocration for
AHRL AMATEUR RADIO®
SHOP DIRECT orcall for a dealer near you.
oNLINE WWW ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

ag’

NV NEW PRODUCT SHOWCASE

NEW KT31WARC

121 7&11 DIPOLE o

The KTITWARC offers great flexibility in size and
frequencies. A simple two band dipole for 12M &
17M. It spans just 19 feet. Adding 20M or 30M is
offered as an option-using a coil assembly.

23CM49

Ideal for OSCAR communications the 2M-440XP-S5 4296 MHz YAGI

is handy wherever dual band capability and
compact size are required. This antenna is great for
Field Day, mountain topping, fox hunts, links and
DX¥pedition use. At just 42" in length it is a natural
for frips.

. Optimized for 1296 terrestrial and EME, the 23CM49 ?L 3
is an ultra gain antemna. Stacking 2 or 4 a 35"
apart is a very manageable package with eye
popping gain! Weak signal EME, trepo-scatter,
ATV, FM repeater or future OSCAR operations are
all ideal with the 23CM49.

432XP50

70 CM XP YAGI

The 432%P50 has been specifically designed for 1
EME and lomg haul tropo-scatter use. The dual
polarity flexibility is parficularly valuable for EME
where the long waits for Faraday polarity rotation
are eliminated. The extremely clean paitern
maximizes forward gain and F/B on the 432X%P50.

your source for high perform
M also offers a diverse range of heavy duty, high
accuracy antenna positioning systems.

Whether your communication requirements i
across town, around the world or beyond, M has
World Class Products to suit your application.

Sienna is our modular, fun to build (soldering required!)
10W 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-foaded SMT, pre-built
cables, assembled and tested
controller, built-in test functions,
clear step-by-step instructions,
inspired kit packaging, and
excellent support!

Sedona now supports
Raspberry Pi & Arduino boards

The DZ Company, LLC ® 710 Grove Ct. * Loveland, CO 80537
Toll free 877-HAM-SHACK (426-7422)
DZKit.com & ValleyHamShack.com
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World: class amplifiers,
World Class Tubes.

3-500ZG:
El

onall preducts]
- All current productioni(no/NOS)
-lIndividuallyitested:

811A
4

/ fuplm 3CX800A7LG
$675.00 'l (low grid current)

4CX1500B £y 2o a
1 .-.._ 4

$16.95 $400.00 24 hour R.F. Aged
single $135.00
Bigger? Smaller? Different? mp-2 $278.00

E for a full list of tubes and prices visit:  mp-3 $417.00
==s505.00 www.rfconcepts.com/tubes ~ mp-4 $556.00

‘ 303-473-9232

Don't be a TM’ 4./
mGe! 1/RD Today g ,

frgg 30 day demo == ~_ The all in one sofu
wztﬁfu[fsuﬁport . fO?’ jfam Radio;

13 dlo-deluxe com
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V IBROPLEX

VIBROPLEX CW keys —
29 different models
for the active CW
operator — our 109th
year. lambic paddles,
single lever paddles,
straight keys, bugs,
cables. We are the
CW standard!

spiderbeam

antenna system, also suitable for
stealthy home use — ask us how.
Portable and heavy duty yagis, tele-
scoping fiberglass and aluminum push-
up poles and masts from heights 33

- to 85 ft. Made in Germany.
SSB ZEUS 25-1 Transceiver — S Tali
the top rated HF SOR in over- V\ foldingantennas.com
all receiver performance. uitra portable & ligntweight antennas
See June QST review! :
51699

Perseus SDR Receiver —
top end performance
$999

55B high-gain VHF preamps
for 50, 144, 432 MHz. -
Sequencers, switches,
everything you need for
high performance VHF
operation.

Spiderbeam is the world’s top portable

Folding Antennas 5 band HF hexagon
beam! Revolutionary German product
folds into a 45" package for quick
deployment, excellent gain, only $545!
Portable or permanent use.

www.vibroplex.com (865)309-5073

Everyone is Talking About...

EcoFlex

Best Coax + Best Connectors

)

= 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
heat shrink!

_ Amphenol PL258 | 358 PL252 | SSE N-style

3t Ecoflex 10 16.95 1495 1895 u sl
6ft Ecoflex 10 2098 1895 1285

CUsTOM
15 f& Ecoflex 10 3188 2995 3395 LENGTHS
it Ecoftex 10 4488 4285 46.85 AVAILABLE
0ft Ecoflex 10 76.95 748 7895
100t Ecoflex 10 13195 129.95 193.95
150ft Ecoflex 10 192.83 190.95 184,95

ﬁ MADE IN GERMANY

200ft Ecoflex 10 253.95 25185 255.05
— -

VIBROPLEX@

www.vibroplex.com (865)309-5073

Practical Antenna
Handbook

RSERE I, IR | AR W mIPPALIN

PLA 2 Dummy Load

Engineered for continuous use
Dry - no ofl or coolant reguired

(rf/‘ APPLIED ENGINEERING
SCIENCE, INC.

AES, Inc. accepts MasterCard, Visa, Discover, American Express and Checks

Four external coupler ports .
Power range of 10mW to 2ZKW

See product reviews at www.aes-rf.com
| 303.920.8180 to order

Design and build your own
antennas with the help of this
unique guide. Updated and revised
to provide clear answers to questions
frequently asked by hobbyists and
electronics technicians,
Practical Antenna Handbook blends
theoretical concepts with hands-on
experience—requiring only
minimal mathematics.

ARRL Order No. 0371
Only $50.00*

\ *plus shipping and handling

S ARRL

irf
"Lf SHOP DIRECT orean rora cesler near you.
v onLNE WWW.ARRLORG/SHOP
ORDER TOLL-FREE 1-8B8-277-5285 (US)
QST 3/2013

SOLAR POWER SUPPLY

R
%

Emergency / Portable

Ham Series

» Integrates Solar, Battery & Control
» Configures to your PV Panel

e Uses LiFePO4 battery of your choice
(13.2 VDC from 28 wh to 600 wh)

Reuvisit our website More |nformatien
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(((“(T») See Our Huge Display at

s o Dayton Hamvention 2015.

Qﬁu‘c - leer Visit Our Booths 462-463-464-
Ra@ 465-469-470-471-472

-:-"-uﬂﬂ*

PWR-Blok™ Andy-Crimp Pro™
Powerpole Splitters Deluxe Crimp Kit

Great in the shack, in the vehicle, or in the
go-kit. Rated (conservatively) at 45A.

3A USB Charger

Perfect for Android
phones and Tablets,
iPhone, iPad, etc..
from a 12V supply.
With Powerpoles.

Everything you need to install Powerpoles in your
station. Includes our famous Andy-Crimp Pro™ Crimp
tool; Powerpole insertion/extraction tool; assortment of
15A, 30A, and 45A Powerpoles; wire stripper; 4-way
PWR-Blok splitter; and screwdriver for changing dies.

™ i@ g In-Line DC Meters

L
An dY'crlmp Pro i s e i T, with Powerpoles
15-30-45-50-75 Amp Powerpoles '
And Many Other Connectors

On Sale $49.73

We carry a large variety of
pre-made Powerpole cables
for all your needs.

More Powerpole Stuff
We Have More Powerpole thun. Anyhodyl
Stuff Than Anybody!

We carry only genuine New ltem! =
@

Anderson Powerpoles. j : Powerpole Mounting \
w Block For 2 or 4 Pole.

No chinese copies here.

Quicksilver Radio Products
Sign up on our website for your free newsletter. Ham Radio news,
articles and special discounts.

www.qsradio.com



See Our Huge Display at
Dayton Hamvention 2015.

Quick

Visit Our Booths 462-463-464- R T i
465-469-470-471-472 INd ;@l
Ultimate Crimp Kit™ LD Volt Meters

0 to 99VDC Volt i | -

Meter. Available 1L @

in 4 colors. ‘ ] |_ |
Sale Price $11.73 o
Pack of 4 $39.73 didal et b

" Digital
Temperature
Sensor

e ———
The Ultimate Powerpole & Coax Prep,
Strip & Crimp Kit!
Full cycle ratchet crimper with Andy-Crimp Pro™ dies,
two coax dies, coax and wire strippers, and coax : )
cuttor in a sturdy ABS case. Crimps 15-30-45.50-75A indogr) Qurdopr use. Atgilabldin
Powerpoles, LMR 400, RG-8, RG-8X, RG-58, RG-316, blue or red.
more. High quality connectors are always in stock. Sale Price $24.73

CHECK OUT OUR USA Tinned
MADE LOW LOSS COAX! SRl LIg:lCIE

[Fiissssaizasasacises:
IS TSI II IS

Two channel, includes two sensors.
Reads in Fahrenheit or Celsius.

=
S r PSP s PP PP i e s
B

: - L e Includes Heavy Duty gold plated ring
Poor quality coax can easily eat up half of your terminals for optimal grounding.
transmit power or more, and keep those rare Available in 1/2" and 1" widths.
ones in the “mud” where you'll never hear them. Freq vuen cy co U n'l'er

We carry a wide variety of high quality low loss
AMERIJNN MABE coax to meet your needs. o - 5 00 M Hz

New Iltem!
10AHr Solar Charged
USB Battery Pack
2.1A & 1A Ports

Sale Price $39.73

5‘"‘-..1§ Affordable test equipment.

7 Perfect for bench or field
wl 146.7373

. ﬁ work. Standard SMA

T —— jack. Bright,

- . easy-to-read display.

Quicksilver Radio Products
Sign up on our website for your free newsletter. Ham Radio news,
articles and special discounts.

www.qsradio.com
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| WWW.HEILSOUND.COM

ADJUSTABLE BOOM

PHONE. |

W[ £D ILLUMINATED

i BUDDIPOLE

ANTENNAS & MORE

beach ntaint

WHAT IS THE BUDDIPOLE?

The Buddipole™ Portable Dipole fits in your travel bag and assembles in minutes. The
Buddipole is more thananantenna, it's a versatile system for launching your signal.
Optimized for transmit power and proven for DX work, the Buddipole is the secret
weapon used by HF portable operators all over the world.

See our videos
www.youtube.com/buddipole

3028 SE 59th Court, Suite 600
Hillsboro, OR 97123
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tel: (503) 591 8001
fax: (503) 214 6802

BUDDIPOLE FEATURES

> Multi-band design works 9 bands

(40 meters thru 2 meters) with one set
of adjustable coils!

> Rated from QRPto 250 watts PEP

> Modular Design - create dozens of

different antennas with interchangeable
PEF{'S

> Rotatable/Directional

1 Lightweight, rugged components

> Rotating Arm Kit allows users te

instantly change antenna configurations

s * Usedby Emergency Services Groups

throughout the world

Secure online ordering at:

www.buddipole.com

info@buddipole.com




‘CONNECTOR-izad:
BOOM MIC. HEADSET
Just plug in listen and talk

s5

i |
1 1
1 1
| More than one radio? !
1 = ADAPTERS & |
' now available ! ] !
1 for most radios : '
! MODEL L !
i DIY? TR-2000 w
1+ Boom mic headset ]

I

]

]

'KITS from $29.95

/LISTEN ONLY
'ueaosers $49.95

‘ NEW RADIO?
WE affer NEW connector

J installation or adapters

1 for aimost any

+ Mic. or headset.

CALL NOW TOLL-FREE

: 1-800-634-0094 |
i 30-DAY MONEY-BACK GUARANTY!
' Warren GrecoiRe & Associates LLC '
J 1933 Daws 5T Sume221, SANLEANDRO CA B4577 USA :

VOICE 510-282-3300=F AX 510-533-9355
\WESSITE wwwwowarrengregoire com

THE
NATIONAL
CONTEST
JOURNAL

NC]

w‘lbunl
¥ Koy 4 Tawed Mennmd
it sy
 SOIR with 2 Shyge Tiandes
¥ il Conteiti Suon
Sindiching Scshstors |
3§ Sk Uisveiy=Fhaon, POEL
Salenny Spa, Ot
1 Dy Hartmemn’ SEF
Contes! Fenim

\ A HRL The national as soclation for
, AMATEUR RADIO
SHOP DIRECT orcall fora deaiernear you.
oNUNME WWW.ARRLORG/SHOP

ORDER TOLL-FREE BAB/ZT7-5289 {US)

QST 1002000

Portable and Custom Stand-Alone
Solar Power Systems

Folding Solar Panels

Portable Solar Powered
Litthium Battery Packs

Thin Film Solar Panels

2| QRP Power Systems
Solar Power Components

Back-up Emer:
Uymgmf)'

Telephone Customer
Tech Support
Portable/Field Day
Sclar Power Selutions :
Custom Home/Commercial j#
Power Systems ]
We that our
ucts will work for
your application and we B
guarantee your safisfaction |
with our products

www.ctsolar.com
No Power......No Problem

Call us at 772-233-84835 or

® Protect

® Package

® Deploy

e Stackable
—_Jwww.tac-comm.com

NATIONAL RF, INC.

Antennas, Receivers, Amplifiers,
and much more!
Visit OQur Web Site for Complete Info!

7969 Engineer Road #102, San Diego, CA 92111
Phone: 858-565-1319 Fax: 71-5909
www.MationalRF.com

THE WIREMAN, INC"

=

CUCERVIFIEEY DUALITY™"

800-727-WIRE (9473)

Still, gning strong after 35 years! The “Keywords™ for
“Certified Quality” Wire, 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 405-376-8473
TOP WIREMAN dealer CLEAR SIGNAL PRODUCTS
www.eoaxman.com » ordere @ thecoaxman.com

Radio control en -/ decoder software / hardware

Bonito - RadioCom

RadioJet IF-radio <

SDR Shortwave Receiver

General Distributor & Support
COMPUTER INTERNATIONAL, since 1989

St. Johns, M1 48879 — Phone 989 224 9080
gst@computer-int.com™**www.computer-int.com

Tennadyne

Log Perlodlc Antennas
www.tennadyne.com

Call or Write for FREE Catalog!

P.O. Box 352,

Alto, Mi 48302 ( tUbeX

Telephone: Quad Antennas
616-622-4068 www.cubex.com

2Q-lite
"When Only the

Finest Will Dal”
See Jan. 2014 QST pg 62

KOLIN INDUSTRIES, INC
www.2glite.com

New! Youkits MT1 QRP

Manual Tuner

= Working on 40m to 10m band

& Working with power of 20W

= QRP manual tuner fior long wire
= ORP power matar

= QRPF SWR meter

® Clear mater display it version $69
= No battery needed  Assembled version $89

TJS5A HF 20W SSB
CW Transceiver — assembled

R)Ls-sm T)L?-acmz Msc,nrr 1-20W adjustable
axwmynzw dual VFO with 40 mem
balﬂwbor = Assembled tested.

New! FG-01A
1-35Mhz Antenna
Analyzer

® In stock and ready to ship.

FG-01 AntennaAnalyzer
New Version!

= 10 MEM, SWR and
impedance scan curve

A = Assembled tested. 24

| New! TJ2B MK2 HF SSB

| Handheld Transceiver

New! SWR Indicator!
Youkits HB-1A

MK2 2 Band CW
Transceiver

= TX: 7.0-7.3MHz
y 14.0-14.35MHz,
: 5-18MHz

New! Youkits HB-‘IB

MK2 4 Band QRP CW

Transceiver

= QSK-full break-in, 50m band USB
RX, IF filter udjuaubie

= TX: 3.5-4MHz, 7-7.3MHz, 10.1-10.15MHz,
14-14.35MHz, RX: 3.2 16MHz SSB.CW

= Qutput:12V 3-4W, 13.8V 4-5W = Assembled, tested.

US Distributor: TEN-TEC, Inc., 1185 Dnl!y Parton Parkway,
Sevierville, TN 37862, 1-8{!0-833-73

Canadian Distributor: Qurham Radio Sales,

10-1380 Hopkins St., Whitby, ON L1N2C3, 1-888-426-1688
UK Distributor: Waters & Stanton PLC, Spa House,

22 Main Road, Hockley, Essex, 585 4Q5. UK

+44{0)1702 206835
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ALPRADEUA gi Voo

COMMUNICATIONS, INC. (AR "E““‘ Continuous Product

Innovation

Industry Leading Surge Protected Coax Antenna Switches. Low
Loss with excellent Co-Channel Isolation. Models DELTA-2B/N and DELTA-
4B/N have been granted NSN numbers by the Defense Logistics Agency
(DLA) for use in ALL U.S. and NATO applications, worldwide. Cage Code
389A5. Made in the U.S. in our IS0-9001 certified production facility.

The Alpha Delta Model ASC Antenna Selecior Console desk top coax
switch series brings a new level of versatility and convenience to your station
operation. This series retains all the features and specifications of the precision

4 position DELTA-4B series (see WEB site for DELTA-4B specs, pictures and info),
including ARC-PLUG ™ module surge protection,
in a desk top console that will sit right next to your
equipment on your desk without having to be
secured or bolted down. “Non-slip” feet attached for
best stability.

The console features a powder coated steel
housing and a solid brass ground buss, with #10
wire attachment hardware, across the rear of the
housing providing a common ground point for all
station equipment and accessories.

® Model ASC-4B Antenna Selector Console

(4 position, UHF type,

thru 500 MHZ) «.covivnriiniincsimieeonnane .5 149.95 ea.
® Model ASC-4B/N Antenna Selector Console

(4 position, N type,

R T 3 GHZ )i i 5 159.95 B

Our standard surge protected coax switch line
(see WEB site for details):

® Model DELTA-2B, 2 position,

UHF connectors, 500 MHz ................... $59.95 ea.
® Model DELTA-2B/N, 2 position,

N connectors, 1.3 GHZ......cooceeniinvnrennnnn 575,95 2.
® Model DELTA-4B, 4 position,

UHF connectors, 500 MHz ...................$89.95 ea.
® Model DELTA-4B/N, 4 position,

N connectors, 1.3 GHz..........................599.95 ea.

All prices plus shipping/handling. 606-598-2029.
Also available from Alpha Delta dealers.

www.alphadeltacom.com

for product technical details, installation requirements,
pricing, dealers and contact information.

ship-to-ship
or
ship-to-shore

Use ham radio for coastal,
high-seas, or worldwide
communications.

Here’s the 2
information [ Marine
you need to | ll]hlil‘lu Hdﬂm
select, install,

and operate

Maﬁﬁ;{lateur

ARBL Order No. 9723
Only $12.95*

*plus s hipping and handling

The mational asseclation for
A RRL AMATEUR RADIO™
SHOP DIRECT orcal fora dealernear you.
SHLINE WWW ARRL.ORG/SHOP
ORDER TOLL-FREE BBBI2T7-5283 (US)

QST 7/2011

Ham Radio 'Books
and CDs from ARRL!

www.arrl.org/shop

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
1:1, 2:1, 4:1, 9:1 for dipoles, verticals, GSRY,
loops, OCF. end fed, NVIS, quad, yagi antennas

RFI Kits - home, mobile, or portable operation
Free Tip Sheet to cure RFI, reduce radio noise,

workmore DXand keep your neighbors hapml ®
Palomar_Engineersm w7 FG VI’.ntag.e manuali
www.Panmar—Engmeers.cdm 119 East George Street

760-747-3343 :
We Ship Worldwide Batesville, IN 47006 USA (812

Vintage Equipment

Manuals Since 1992

Amateur Radlo, Shortwave,
Scanners, Audio & Test Equipment
- Highest quality reproductions

- Satisfaction Guaranteed

- Purchase online at www.w7fg.com

email: sales@.w7fg.com
)932-3417 - us only(800) 807-6146
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Array so I ut I o n s Your Source for Qutstanding Radio Products

AN Wireless and Array Solutions -
Back Together Again

Sunnyvale, Texas USA
Phone 214-954-T140

sales®@arraysolutions.com

Fax 214-954-T142

WAVECOMe HFIVHFIUHF Decoder
Professional decoder, more than 250
Protocols/ Decoder/ Demodulators, Analyzer,
Classifier, Code Check, etc.. W-CODE, W-
PCle/PCI-LAN , W-Classifier, efc_

COMPUTER INT'L, St. Johns, MI 48879
WWW wavecomusa.com

iZizz] Taking Amateur Radio to New Heights

Free standing towers to 180 feet and complete
antenna systems!

Packages Include:
PE Stamped certifications for your state
Tower, Tower base and accessories
Rotators, plates, thrust bearings, certified masts
Lightning arrestors and grounding products
Antennas, baluns
Antenna switches and phasing systemns
Professional delivery at discounted prices

Call us to discuss your needs and we can engineer an economical, safe, and
effective system for you.

Radio Direction Finder

KN2C DF2020T Kit
Useful for 100~1000MHz
Map Plotting Program

On Google Earth™ 7
with GPS Data

On Sale $398 ™
www.kn2c.us

TENSIONER™
ANTENNA TREE SWAY PROTECTION

Stealthy tree top - v :J

shock absorber _— .
tames tree sway,
controls tension, i

sag. See one in action at...

www.antennatensioner.com

Still Struggling With
Your 20-Year-Old
Repeater Controller?

= /

v . = ]
0 e fa i QTR T :'i
Ew y -

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories

Arcom[

Aurora, OR 87002 (503) 678-6182
www.arcomcontrollers.com

Air Boss Antenna Launcher

www.kr4loairboss.com 0P
. on
See Video

boss @kr4loairboss.com

(o) EAGLES ANTENNA | ap Price Guaranteed
Dual-band Triband Rubber Ducks

— Q Mag Mount | SWR Meter | Dummy Load

i We Will Mateh Any Competitive Price®
EOEF s=—————— Special discount for group

ey =~ puirchase from ham radio club! |
Gwoux TY7~ NISSEI R
www.eagle-antenna.com

www. SWC‘p My R igS.corn

All-Rig, VGA-Cable, Mobile Separation Kit -

Now supporting
the I€-7400 & FTM-400

Swap rigs without ever changing cables.

During this season of giving,
we would like to qﬂe’r our
sincere thanks fo r

i Foicy

Begahi Keys
www.i2rtf.com

O LY

business, trus

Seison s (}fx'.'.'(.r},f;if Pl e .r.-'//;jr'r'zf' Qref oy /}Jr' the New Yerr!
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HamPRO

| Radio City, Inc.
2663 County Road |, Mounds View, N 55112

ARRL VEs

www.radioinc.com, 800-426-289
Associated Radio Austin Amabeur Lentini Universal Radio, Inc.
8012 Conser Radio Supply Communications, inc. ‘ 6830 American Phwy. Show off your ARRL
Owerland Park, KS 66204 53?.5N0l1h|—35 221 Christian Lane — Unit A Reynoldsburg, Ohio 43068 ]
vrww.assoclatedradia.com Austin, Texas 78723 Berlin, CT 06037 www.universal-radio.com v E support tOdav.
800-497-1457 waww.aaradio.com www.lentinicomm.com 800-431-393¢
B00-423-2604 B00-666-0908
CAFMIFM Dual Band , Repoatsr Base
Seation, 1840630 MH j Y DR-1X
Yaesu | Sk ™ @D e
N Feotures T hree Digital Modes and o
FT-252 2M Corvertioral FM mode. Em ergency
FT-257 490M Hr Operation: Supports operation on on
5 Wilatts FM HT's, Emergency Battery
Large Disploy
200 Chonneds
Welcome
te a New

Digital World?

YRESU
FTDX3000D
Premium HF/S0MHz

Tronsceie
Full eclor TFT cisplay

FT-270R WX-GR

FT-817ND
HFEB/ZM40

FTM-400DR
ia making MNewa!

FT-837D
Limited to Stock on Hand

Wew, Hew HEB2440 all m ode
Repeaters Qnline! FT-2900R Portable 100U HFE/E, SO0
10 BN 2240 H M,

200, A0MHz

TS-J80HX/

TS-2805AT IR St

Ts-3305 TH-K20A

TS-20008/
TS5-2000X

Hiah: perform nse frue.
IFistoge TSP onmain
leansl

Anytone, TYT, TDXone and Wouxun

&

Keqpad TM-V7T1A
Eriry
D Disploy

TH-D72A TH-281R
1440490 2, FM Mokile
MHz , 5 Trarscemer,

200 m em oy

HTAGPS/
THC charmels

VHFAHF 5040 wiifs, Dﬂ]ﬂ‘kﬂe VHFAHF Dl Disglay, 30040
Frort Pamel, True Dudl Receine, watts, 4 power setings,
738 Memory Charnels, Scfwore  Detachable Front Pane, 992

Progromm akle, Selectable Memory Chonnels, Software
35010/3 watts, 2013 norowhand  Progromm akle, Dual Receive,
com pliant, FOC Cerified FOC Certified

The NEW Wouxun
KG-UVI50P
is back in steck!

IFDSP te'dn:llug}
world class performiance,

FT 1900R

24/70cm Mokile SONISOVS | @
Dptionzl Voice Syrthesizer

1000 Alpiha Memories,

HG-UVIZOP-A

YAESU
FTDX-1200
TX Freguency Coverage: 16010 B meters,
5 100 watts {2 to 25 wotts AM)

ensy fo use
-. ? ARRL VEC

AMATELIR AADIO
WOLUNTEER EXAMINER

FT-2900R

144128 MH2 2 et AR

oewi ]

I1c-7100
R 1 cie

w.arrh.orawe

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!

leom ID-ST00A
27440 sl loowned m oleile:

Alse Available:
ID-51A, 1D-21A
IC-7700, IC-7600, 1C-7310,
IG-T200

fogired — = ARRL VE Manual.
S0y siastcave ARRAL Order No. 1328...............e.r...0nly $10,00
o feamensny. T = ARRL VE ID Badge Lanyard.
7 e ook G e ARRL OrderNo. 1342.......................0nly $3.95
Radie Only §50.95
G Acce sy 10 ® ARRL VE Zippered Partfolio.
bl ARRL Order NO. 5001.....ccccvuweine Only $7.95

= Speatier Miciophone
= 1888 Mahr/Li-On Battery, *
= Goft Case and 3 banus Gt

= ARRL VE Polo Shirt Black (5-4XL).
ARRL Order No. 0281

Qi Barel, Duplex Cross-Band 2 F ';;:‘!Pe
Rmﬂsuiﬂie;a;id[)g;?k - oo acks your = ARRL VE Oxford White (S-3XL).
[ Tt oy ARRL OrderNo. 0716.................... Only $29.95
Antennas and Mounts = ARRL VE Pin.
‘—I —— — ARRL Order No. 0023.......................Only $5.00
| Eremis 326 Black = ARRL VE Patch Rectangular.
| Station Antenna ARRL OIter NO. 0121 ...verevseverer- OTHY $2.00
Tamtmn { B 1t paner. 1OW * ARRL VE Patch Round.
iﬁlﬁ?ﬂj I P 4"-"5‘9‘*‘ [z}: Ke-UveD KG-I.N‘ED THUVE1A ARRL Order No. 0013........................Only $5.00
Pt i i = ARRL VE Challenge Coin.
Lergth{m): 2.5 PL-258 Corrector enge
Wesghti ok 120 SMAorBNC Dgw ﬁfﬁuﬁg ARRL Order No. 0711..
HESS R itk 8 s Tk i
available. orMax Power 5w
I o Lo s Gheck our Meh Sitesoftenfor e e O Xl oo ke ekt et ety
Trunk Mouwnt Mew UL-01 Hatchback Mamafacturers” bl Rebates and Coupons. 810 Subject
] or M ourt Door Truek Lisl Mount, Color: Bloek, Weight 2079 .
mot e nEw gty M Order Online at
Power Supplies R e moa i handle 258 u:_u_lws www.ar-rl.org/shop

duty cycle at 20 amps.

e, or vedo!
QJE QJE aJE QJE Psm |m|
PEE0SWIN PS305WI PSIOTWIV BE Powel !
Switching DEC Pewer 30 amps Max Iy’ ‘
Power Supply Supply 9% duty cyche), DT 13 WMIE: I
15aVDC ot Ut unlnge: 20 amps [8-15V" adpactaible ) n‘@ w @
40 amps continesus  DCTIE 3 cantinueus Hackn Skt ot

10229 WAG.
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{ Study with the BEST!

NEW for the 2014-18 Entry-Level Exam!

Technician Glass Book
for the NEW 2014-2018 entry leve! exam!
Gordo reorganizes the Q&A into logical
topic groups for easy learning! Key words
are highlighted in his explanations fo
help you undersiand the material for test
success. Web addresses for more than 125
helpful, educational sites. Includes "On
The Air" CD demonstrating Tech privileges.
GWTM $21.95

Technician Book

& Software Package

Gordo’s hook with W3Yl Windows soft-

ware allows you to study at your computer

and take practice exams. Explanations

from Gordo’s book are on the softwars

— answer a question wrong and his

explanation appears to reinforce your

learning. Includes free Part 97 Rule Book.
NCS $29.95

Technician Class Book & Audio CD Value Pack
Techmc;an Class book and Gordo 8 audlo theory course, wath frﬂe Part 97 Rule Book GWTP $49 95

HF Bands w:th Gordo & WSYI!

General Class Book

Gorde's manual for 2011-15 reorganizes
the questions into logical topic groups
for easier leaming. His explanations
include highlighted key words 1o help you
remember the material for test success.
100 + addresses of helpful, educational
websites. Bonus “On The Air!" CD infro-
duces you to General Clags 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 highlights areas that
need further study. Package includes
Gordo's General Class book 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

Go to the Top ‘With Gordo — Amateur Extra Class!

Extra Class Book

2012-2016 book includes all Flement
4 questions and answers, along with
Gordo's educational explanations. Full of
Gorda's great memory tricks for those
tough math and electronic theory ques-
tions (wait 'til you meet "Elithe lce Man™)!
Bonus “On The Air!" CD highlghts Extra
Class operations. GWEM $24.95

Extra Book

& Software Package

Study at your computer and take practice
gxams as the W5YI Windows softwars
scores your results and highlights areas
that need further study. Software includes
explanations from Gordo’s book. Packags
includes Gordo’s Extra Class book and
free Part 87 Rule Book.  ECS $39.95

Extra Class Book & Audio CD Value Pack
Extra Class book and Gorde's audio theory course, with free Part 97 Rule Book. GWEP $59.95

Technician Class

Audio Course on CD

Welcome to Gordo's classroom! Techni-
cian audio theory course recorded by
Gordo talks you through the Elerment 2
question pool. Follows the order of his
Technician Class book, and is full of the
sounds of ham radio operating excite-
ment! Anexcellent 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 male-
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

Extra Class

Audio Course on CD

Extra 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

Earn Your FCC Commercial Radio License!

ORDER
TO

DAY!

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 poal 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 Endorsemert. Many employers

| require these licenses for jobs in marine, aero, safety, and municipal positions. Gordo

and his tearn have written clear explanations for all the Q&A to make studying lor these
exams educational and fun, [f 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

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
book — when you select a wrong answer,
the explanation from the book appears to
reinforce your leaming.  GRSP $79.95

on-line at Www.W5Yyi.org or call BOO-669-9594

The W5YI1 Group ¢ P.O.B. 200065 + Arlington, TX 76006




The Radio Club of

Junior High School 22

Brmgmg Commumcatlon to Educatlon Slnce 1980

DONATE YOUR RADIO

Radios You Can Write Off - Kids You Can’t
WBZIK)

- Turn your excess Ham Radios and related items into a tax break for you

and a learning tool for kids.
- Donate radios or related gear to an IRS approved 501(c)(3) charity.

From Klingenfuss
Publications

Get the tax credit and help a worthy cause.
* Equipment picked up anywhere or shipping arranged.

Available from ARRL!
2014 Shortwave

RC OF JHS 22 NYC Call Now 516-674-4072
Frequency Guide

PO Box 1052 5 o =20

New York NY 10002 email: crew@wb2jkj.org www.wb2jkj.org
18th Edition
Clearly arranged

KENWOQOD

Great Introductory Radio

The TH-FAA is incredibly small -juse 2 5/16" x 3 7/16" x |
3/16” in size and can fit in the palm of your hand. This great worldwide broadcast
introductory handheld is an FM Triband with 5W of outpurt and utility radio

power on 2m, 1.25m and 70cm! A separate wide band, all-mode stations.
receiver is built in. You won't miss a minute of scanning action ARRL Order No. 3931
ONLY $59.95*

from car races to the ballpark, or off to the airport Kenwood’s

TH-FOA has you covered. 2014 Super Frequency

List on CD-ROM

Ovther attractive features include a built-in ferrite bar antenna for
listening in on shortwave broadcast or your favorite local AM
talk show, a lithium-ion battery and an
easy-to-read LCD equipped with both
contrast control and backlight.

‘! % Scan with your phone to

www.Kenwoodusa.com downioad TH-FEA Brochure

144/220/440MHz FM TRIBANDER
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20th Edition
More than 40 000 entries cover all broadcast
and utility stations on shortwave—from 0 to
30 MHz! Hundreds of fascinating new digital
data decoder screenshots!

ARRL Order No_ 9993
ORDER
TODAY!

ONLY $44.95*
The naticanal assoclation for
A RRL AMATEUR RADIO™
EHOP DIRECT or calltora dealernsar oy,
ONLINE WWW ARRL.ORG/SHOP
ORDERTOLL-FREE 1-BBB-277-5288 (US)
QST 2204

*plus shipping and handling




Buckmaster
OCF Dipoles

Built to last from quality materials!
4-Band: 40, 20, 10, & 6 metars

7-Band: 80, 40, 20, 17, 12, 10, & 6m
8-Band: 160, 80, 40, 20, 17, 12, 10, & 6m

B00-282-5628
540-894-5777 hamcall.net

Since 1982

R

50 Years of Amateur
Radio Innovation

Transmitters, Receivers
and Transceivers: 1930-1980

By Joe Veras, KS50CO

This book takes you on a guided tour of more
than 400 lege ndary radios from 1930 to 1980,
the “golden age” of American radio technology.
This 50-year span saw the introduction of
receivers, transmitters and transceivers that
would becoms famous throughout the world,
These treasured favorites have been restored
by their owners and gorgeously photographed
by Joe Veras, K8OCO. Each photo includes

a brief description, the year the radio was
introduced and its selling price at the time.

50 Years of Amateur
Radio Innovation

ARRL Order No. 0228
Only $39.95*

“plus shipping and handling
ARRL The national aseociation for
AMATEUR RADIO™

) SHOP DIRECT or call for a dealsr near you,
onuNE WWW.ARRL.ORG fSHOP

ORDERTOLL-FREE BB8/277-5289 (US)
QST 12/2013

www greenheronengineering.com

manual push buftons

and antennas

with quickest rotate to heading

Master/slave for stacked arrays

& (5geN Heron ENeieeRNG L

RT-21 DIGITAL ROTOR CONTROLLER

Unmatched Performance for ANY Rotor
“Point-and-Shoot"” preset, USB and RS-232 control,

Effective ramp up/down reduces stress on tower

Soft Limits suppaort side mount or extended travel

Advanced features not found anywhere else

(585) 217-9093

info@areenheronengineering.com

GH Everyware Wireless Cable

Allows shared |P access to your rotors,
antenna relays and serial devices

Eliminates control boxes and cables to
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 poris

Reasonably priced bass and remote
modules allow flexible configurations

PROMOTING THE USE OF TEN METERS SINCE 1362

Ten-Ten International Neft, Inc

)

Awards - QSO Parties - Sg ts - Pag

NETS DAILY (except Sunday) on 20.380 and 28.800 at 1800z

CHECK US OUT ON THE WEB
www.ten-ten.org / www.10-10.0rg

1349 Vernon Ter San Mateo CA 94402-3331

Par EndFedz’

Antennas

Introducing the EF-QUAD
Multiband 2 OW EndfedZ!!!.!

10M, 15M,
20M 4DM
and 17M with Tuner |

The new EF-QUAD is
shaping up to be the
most popular EndfedZ
yet! We have had a LOT of requesta fora 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

PEKI1 JTES-HF §8TV RTTY MTE? CW « morsl

use ®

Signa Link™

Only $109.95...

the bank!

Tigertronics SignalLink"USB

When it comes to sound card interfaces, nothing beats the
Signalink USE's combination of performance, value, and
eage of use! Whether you're new to Digital operation, or
an experienced wser, the Signalimk U5B’s built-in sound
card, front panel controls, and simplified mstallation wall
get the job done night the first time—and without breaking
The Signalink USB supports all sound card
digital and voice modes, and works with all radios
fully assembled (made in the USA!) and comes complete
with prmted manual, software, and all cables.
website today and see what all the buzz 15 about!

It is

Visit our

=

amazing 200W!!!

“They just
work!"

4 Check out

| e-ham reviews
1 to hear what
others are
sayingl!

6M-80M and 10M/20M/40M models
Ready for Action: NO tuning or Ground Radials!
= Stealthy: Great for re'stricted residential areas!
— Versatile: Install athome ortakeit with youl
— Quality: Best in class!

iNntermnational radio

Performance Products for Your Radio!

Order Toll Free! [
Ra t10 ¢abiss ars now avaiabis for many -
Bzofeng, W ouxun. Y285y and Kanw ood HTs! IiﬂEfﬁ'ﬂniLS 800_822_9? 22 _@_]JNR
www.tigertronics.com Covmie Base, D e 541-4T4-6700 PRECISION ENDFEDZ*
\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 ) S ITI eliglggrf;?"?? .ﬁ‘ﬂm
I sales@inrad.net
\-ﬁ = = i
INHHD s GreatSelectionof |y inrad.net

IF Filters for your
FT-817/ND, FT-857/D
and FT-897 /D Radios!

PO Box 2110
Aptos, CA 95001

TEL: 1-831-462-5511
FAX: 1-831-612-1815
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Ham Ads

Please contact the
Advertising Department at
860-594-0231 or
hamads@arrl.org for
further information or to submit your ad.

1. Adwertising m ust pertain to products and services which ars
related o Amateur Radio.

2.The Ham-Ad rate forcommercial firm s offering products or
sarvicas for sale is $2.25 perword. Individuals selling orbuying
personal equipment: ARBL mamber 1.00 perword. Mon-ARRL
member$1.50 per word, Bolding is available for$2 50 a word.
Prices subject to chamge without notice_You may pay by check
payable to the ARRL and sent io: Ham-Ads, ARRL, 225 Main
St., Newington, CT0S111. Or. you may pay by credit card
sanding the information by fax to 860-594-4285 orvia e-mail to
hamads @arrlorg. The creditca rd information we nead is: the
typa of credit card, tha exact name thatappears on the cradit
card, the credit card number, the expiration date and the credit
card billing addrass.

3. Remittance in full mustaccompany copy since Ham-Ads are
notcarried on our books. Each word, abbreviation, mods|
numbserandgroup of numbers counts as one word. Entira
telephona numbears count s one word. Mo charge for postal Zip
code, Nocash orcontractdiscounts oragency comm ission will
be allowed. Tear shests or proofs of Ham-Ads cannot be
supplied, Ads submitted in writing should be typed or printed
chearlycnan8 1/2"X 11" sheet of papar.

4.Closing dase for Ham Ads is the 15th ofthe second
month p date. No

orcha nges will he accepied after this closing date.

Exam ple: Ads received Septem ber 15th through Ociober 15th
willappear in December O 5T If the 1 5th falls ona weekendor
holiday, the Ham-Ad deadline is the praviou s working day.
Please contact the Acvertising Deparimentat 880-584-0209 or
hamads @arrl.org for further information or o submit yourad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use mora than two ads in oneissue. A last name orcall
mustappearin 2ach ad. Mention of lotterie s, prize drawinas,
oamasofehanca ate is not parmitted in OSTacvertizing.

6. Now firm:s or individuals offoring products or services for sale
mustcheckwith us to determina if a production sample (which
will be returned) should bo submitted for axamination . Doalers
are exemptad, unless the product is wnknown to us. G heck with
usifyouars in doubt. You must stand by and supportaliclaims
and specifications mentionad in your advertising.

The publisher of Q5T willvouch for the integrity of advertisars
whoare cbviously commercialin characterand for the grmds or
character of their proclucts and services. Individual advertisers
are not subject to scrutiny.

Tha American Radio Relay League dees notdiscriminate in

its achvertising on the basis of mce, color, rligion, age, sex,
sexualorieniation, marital statu s or national origin. The Leagus
reserves the right to decline or discontinue advertising for any
other reason,

7.AN IMPORTANT NOTICETC ALL HAM AD POSTERS AND
BESPONDERS, FROM THE ABBL ADVERTISING
DEPARTMEMNT Graetings from ARRL HQ! Plea se note that
we have received reports from many ARRL members who
have placed classified ads in thess listings, and have received
responsas from individuals proposing “creative” payment
schemas. Thase particular instances inveolvad offers of
ovarpayments for goods by bank check, followed by instructions
to deduct the costofyouritem from the overpayment. and to
transierthe overage back or to anctherindividual. Thisisa
wizll-known scam. Unfortunately, we have no control ovar

this and cther scam s of this type. Once youremailaddress

ig pogtad, you aravulnamble o those individuals seaking to
provide you with questiona ble information.

QSTHam Ads onthe Web
Updated Monthiy!

www.arrl.org/ham-ad-listing _
Club/Hamfests/Nets

FRIEND OF BILL'W?7 12 30 pm Eastem HAAM Net
Sat 14.290, Sun 14.340 and Mon-Fri 14.316
htip:/iwww gsl.net/haam/

Lake Amateur Radio Associaton 2014 Annual tailgate
November 1 Contact Franic Anders, KKAMBX email
twirank111@aal.com

MARCO Medical Amateur Radio Council.
Professionals enjoying ham radio. Free newsletter &
info. secretany@marco-members info 423-665-2621

RAINEQW AMATEUR RADIO ASSOCIATION
Senving the intemational g2 flesbian/GLBT
community since 1935, L affiliated. Privacy
respected. Active HFAVOIP nets, newsletter, chat
raom. message forums, cruises, Dxpeditions. Web
Site: WWW RARA ORG. Imformatior: 954-502-6369
FO Box 18541, Rochester NY 14618-0541.
WWW.THESIGNMAN.COM Cilub BADGES  call

sign HATS. coffee MUGS, Winyl Ietters & mag signs
B77-SIGMMAN (744-6626)
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MARCO Medical Amateur Radia Cauncil.
Professionals enjoying ham radio. Free newsletter &
infa. secretary@m arco-members.info 423-665-2621

Property/Vacation/Rentals

Aruba Radio Rental www_p49v.com

COLORADO CHALET with ham \%}earforweem
\r}:%l: C\:vg‘vw.lostcreekcabin_com @LSD, Buena
15ia, LU

BRUNSWICK (TROY) NY HAM QTH.

Relocating? 3BR/3.5 bath deluxe secludad custom
home with tower/antennas 12 acres with views. Many
exfras. Private yet 10 min from RPI/20 min from

Albany. 347K K20NP 518 428-4252

hitp: Afimyun . com/336BuisonRoad

Engraving, QSL's, Memo's, Stam , Labels, Plagues
since 1962, Full Service Printin Ies.
WAZWAD@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 QSL Cards is now
Star Cards, inc. Call (800) 748-7089 for info or

wisit www star-cards net

HANDCRAFTED OAK CALL SIGNS

www oakcallsigns.com 314-605-4971, KCESDY
QSLKIT — CardBoxes — Dividers — MORE

WWW .Ham Stuif.com by W7NN
WWW.THESIGNMAN.COM

BT7-SIGNMAN (744-6626)

FLORIDA 1/2AC NO CC&Rs! Build your antenna

farm where it's warm_ Large, double-lot in Silver
E ings Shares Subdivision, Ocala, FL$25K

G0HzEE@gmail.com 205-329-4445

HAWAII DX VACATION RENTAL STEFF-IR
Antennas KHERC . 808-929-7101
www leilanibedandbreakfast com

Paradise Antenna Farm. 40 acres.

Southern Arizona, $294K, Large tall towers, mal
antemnas, living area and ham shacl. Remate control
station via intemet. Call for details 520-398-2722
wTuo@hotm ail.com

COLORADO CHALET with ham g\?arforwpeldy
{Fn’g!: ggw.!osﬁ:r&ek«:abin.cum @LSD, Buena
ista, CO.

ULTIMATE HAM SHA CK IN THE S MOKY
MOUNTAIN FOOTHLLS This beatiful home affers
fhe ultimate combination of privacy and comfort,

The home m_vides 3 bedrooms and 2 baths in nearly
3,500SF of living space. This § acre(?atecl tractis
located within a gated cammunity and sumounded by
a 120 acre land Conservancy aréa. Wide open living
spaces, indoor swimming poal, plenty of starage, and
an office space {Ham Shack) curre ghnked to a high
end, multiple band antenna arra\,-r (160 meters to 70
cenfimeters) complete the picture. Contact
W200@bellsouth.net for more antenna details. For
general information, go t hitp:tinyurl com mykTwsg

WY2TT www peidxlodge com

#1 AMATEUR CALLSIGN DVD! HamCall contains
over 2,223,000 world-wide callsigns. 7,600,000
archive callsigns. Supported by most logging
ﬂmgram s. Six FREE monthly Internet updates and

amCall.net Gold online access included. Check/
Visa/MC/Discover. $50 + $5 S/H Buckmaster, 5196
Jefferson Hwy., Mineral VA 23117 800-282-5628,
http:/hamcall.net

T3s: Join our hamradio social network!
http://www 73s.com

ANTENNA COMPARISON REPORT:
TRIBANDERS KT7LAC & N@AX test Hy-Gain, KLM,
CC, Bencher, Force 12, Mosley and others. $17 +$4
s/h. More info at www champianradio com
206-890-4188

ANTENNA COMPARISON REPORT. VERTICALS.

KTL<C & N@AX test CC, Butternut, MFJ, Force 12,

Diamond, Hustler, GAP and other. $17 + $4 s/h. More

info at www championradio.com

206-890-4188

Antennas plus accessories equals FUN!
http:/HamRadioFun.com

AM relic - 1930-40s AM transmitter, 6 chassis with

Thordarson transformers and choke coils, Partial

IISt!r‘I of ftubes - Taylor T40, RCA 76, Arciurus 6A3.

AADLR@Verzan net

Antique/Vintage/Classic

AMrelic - 1930-40s AN transmitter, 6 chassis with

Thardarson fransformers and chake coils, Partial

listing of tubes - Taylar T40, RCA 76, Arcturus 6A3.
LR@Verizon net

ANTIQUE WIRELESS ASSOCIATION.

The organization for all enthusiasts of antigue and
historical radio! Publishes THE AWA JOURNAL,
cavering vintage ham gear, keys, telegraphy, contests,
broadcast receivers, vacuum tubes, histarical,
technical articles, restaration, and much mare.
AWA produces the famous annual Rochester, NY
meet. Maintains worlid-famous historical
radio-electronics communications museum_
Membership only $25//ear USA, $30 elsewhere.
Anfique Wireless Assaciation, PO Box 421, Dept. 1,
Bloomtield, N 14463. Check our Website:
http:/www antiquewireless.arg

CLASSIC REPAIR - Specializin
other tine tube radios. Steve, 66
néhk@hotmail.com

in Colling, Drake and
-987-0014.

CODE PRACTICE OSCILLATOR MUSEUM:
http:Awww ndmw_com

DISPLAY STANDS www TubeDisplays.com

FOR SALE much sought after Halicrafters Sx<115
receiver $750 .00. Kenwood TS820S needs work
$450.00 802-386-6634

Insanely great six decades as ham
WWW.KkAdWw. eomi

SOFT START YOUR RADIO from
SIGTOMICS.com or (607) 785-7085 WAZLTD

BlGGEST orHing ham classifieds: hittp://'swap.QTH
com

Bugbook Histerical Microcomputer Museum
WWW.microcomputermuseum.com

Cable Assemblies - APRS Link, Programming, PC
Connect, Voice Com Coniral, Mobile Power -
hitp:#/stores.ebay.com/Jabber-Electranics WEEG
480-905-8484

€Q DX. Well established WAS and DX Awards Net
needs DX checkins. Please contact
buddys70@amail.com for more details if interested.
Help bring Ham Radio into classrooms:
HamRadioKids.com

Custom Ham Maps by N1XFS!!! Customized
azimuthal equidistant projection maps with

beam headings and distances based on your QTH.
Adds that special “wow” factor to your shack.

Makes a great git!

Go to: CustomHamMaps.com

ELECTRIC RADIO MAGAZINE: America's popular
monthly publication devoted entirely to vintage
amateur radio, military equipment, restorations,

and radio history. Samples $1. Electric Radio,

P © 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’ys ers, kits, books.
303-752- 3382 it /we arsex .com

FAR CIRCUITS CD is a\.fallable for £5.00 with orders
or $8.50 including First Class shipping CD contains
over 350 articles and additional project information.

For Sale: Ross Distributing 208-852-0830

Wisit THE SOUTHEREN APPALACHIAN RADIO
MUSEUM! - www saradiomusesm org
828-293-1276_Asheville, NC.

Vintage Repair
www.mcveyelectronics.com/ham-radio

W4QCF MANUALS -828-298-1847
hittp: Awww wagcfmanuals.com

Glen Martin Hazer Tower Transit Systems. Same day
shipping. www antennapartsoutiet com

Ham Radio and Shoriwave regalr -any make HFEMWHE!
UHF- Bob, KFBIY 440-584-0084 (home) 440-653-1179
(celly E: bobd@vasucom com

€Q DX. Well established WAS and DX Awards N et
needs DX checkins. Please contact
buddys70@gmail.com for more details if interested.

QSLCards/Call Sign Novelties

For Sale; Swan Mark Il 2 K linear amplifier.
Reconditioned. Original owner. $500. (317) 926-2358

CALL SIGN ID CARD with “Amateur Radio Active”
logo.
Deputypatch.com

CALLSIGN PLAQUES www HamPlagues.com

DISPLAY YOUR AMATEUR LICENSE on the wall

in your shack with this beautiful holder. isit
WwWw fan—nanenterprises.com

ENGRAVING: Callmgrlmame badges by WaLQV"
Send for price list 19 Marty St., Overiand Park,
Kansas 66212-1863

E-mail: w Olgu@arr net

HEATHKIT AMATEUR RADIO REPAIR by RTO
Electronics, 601 E_ 1st Street Calexica, CA 92231
269-468-7780. E-mail. hamtech@rtoham.com.
www . rioham com

Help bring Ham Radio into classrooms:
HamRadioKids.com

HOME of the worid famous Yo-Yo Dipoles!
http:/HamRadioFun.com

ISOTRON ANTEMNAS FOR 160 -6 METERS!
Efticient, rugged and resonant, Please visit
www isolronantennas com .
wdleja@isotronantennas.com 719/687-0650.




INRUSH CURRENT LIMITER for your radio or
linear. SIGTOMICS.com or (607) 785-71085 WA2LTD

EMT ANTENNA MASTS (YES, EMT)-
www bend-gard.com

KENWOOD AMATEUR RADIO REPAIR by K3TEN
602-846-5120 Email katen.com Weh
http-/fwww k3ten.com TS-830, TS-820 And All
Kemwood Hybrids, plus the T5-330's, TS-340's,
T5950's, TS-2000s, TS-430s, TS5-440s, TS-450s,
T5-630s, TS-B50s. TL-922 Amplifier Upgrades and
Repairs.

CALL SIGN ID CARD with

“Amateur Radio Active” logo. Deputypatch.com

LEARN CODE by Hypnosis,
WWW.SLICCess-|S=-aasy.com 561-302-T731
LICENSE FRAMES - www GifisdHams cam

MFJ 2990- $£175.00, MFJ 2598 SWR Analyzer -

$150.00; (631) 979-8198

MARCO Medical Amateur Radio Council.

!;r%ffessmna{s enjoying ham radio. Free newsletter
info.

secretany@marco-members info 423-665-2621

SELL Drake F5-4 Synthesizer $500 BOAS IS KOIC

712-379-3614

MicroLag-By-WAOH .. Easy T USE [0gaing pragram
Free download .. www walh.com

Microsoft Abandons XP - XpExtend provides criical
security updates for WWindows XP systems. Stop
=xploits befare malware eats your maching!

Visit htip:/xpextend.com

PRINTED CIRCUIT BOARDS for projects shown
in QST QEX HR ARRLHE, 73 and mors. Custom
boards available. FAR Circuits, 18N640 Field Ct,
Dundee, IL 60118; fax/phone 847-836-9148;

‘www farcircuits net, mai@farcircuits net

QRP KITS: Easy to 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/gst

Rohn Tower, telescoping poles, fipods and antenna
parts delivered ta your daor.
www.antennapartsoutiet.com

ROPE Al kinds, lgﬁes. including: antenna rope,
hauling, gin pole. FREE Consulfation.

‘www Davisk opeandCable.com

<http:/www DavisRopeandCable com Veteran
Owned, K1PEK 978-369-1738

Samlex Power Supphy Model SEC 1223 13.8 Volts at
25 amps not working $50 .00 ph: 773-334-4492

€ hanygraziano@gmail.com

SMC ELECTRONICS - Surpius and refurbished
electronic equipment including repairreplacement/
experimenter parts and accessanes. Over 20,000
items in stock, including over 12,000 Service Manuals.
WwWw smcelectronics.com

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna mounts - vehicle radio mounts for
30 years. [Ix Equipment Ltd. 708-337-8172

wwiw w3ix.com

WANTED: Good 8236 Pentode Electron Tubes far my
transmitter. What price doyou need and how many
can | get? Dave at 2817815955 or

fullerphone7 150@yahoo.com

WE BUY/SELLRADIOS. #1 IN ESTATES —

www recycledradio com (603) 942-7173
‘www.SacondHandRadio.com Electronic or Electri-
cal - find it here, sell it here.
WWW.THESIGNMAN.COM Hats, license plates &
frames, decals & gifts

“YOU CAN check spots, log contacts:

www . dxireme com”

AMSAT —.Join now! Call 301-583-6062 or visit the
AMSAT Web site at www amsat.org.

waits you.
on’t miss Eﬁt.{‘YoG'm"éfﬂ
~find exactly what you're
“looking for in the hamads
) property section of QST.
.é—-bg_h_ECk every month.

See pages 154 & 155

WATTMETERS FOR
AMATEUR RADIO.

Model 44L1P (2-200 MHz2)
Model 44AP (20-1000 MHz)
FEATURES:

* Requires no elements or "slugs”
* No band switching

=

LY M, 2
» Measures 1 to 500 watts S %TELEW.WET
* 5 power ranges 1 BEY o w §
* 5 watt full scale range - OFF 5. L;
» Measures forward & reflected power 1 - ‘“""_ -
. I

» —40 dB RF sampling port
» Shock-mounted meter

* Low temperature operation
* Quick-change connectors

Telewave offers discounts to amateur

e operators and clubs with valld callsign

TELEWAVE, ’NC-Y1-300-331-3396 | www telewave.com ‘5}3

Debco -,

(“ Electronics, Inc.
‘._.—-—l'"'-—_'_

BALUN &% DESIGNS

High Grade Baluns and Ununs

www.balundesigns.com

J(oTEE,

Professionally built Rt
Baluns and Ununs for all BaES
antenna and feedline Cri?l;‘pin &
applications. '&_-'Sﬁ'_il’f'iﬂg
Quality Products at R \
Reasonablo RF Connectors
Prices Powerpole
Crimpers
Custom and
winding Connectors
on ) . &
request. Full Line of Crimpers &
RF Connectors at...

www.Debcoelectronics.com

The NEW Mosley “Shorty |
CALL or EMAIL FOR DETAILS or REQUEST A CATALOG

Call 800-325-4016
Mosloy... a better antenna!

www.mosley-electronics.com
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can800-308-480%5. onunee

www.batteriesamerica.com
For YAESUVX-8R, BDR/GR, FT1IDR/E g BELT CLIP § §85)
FNB-102Li vionwaee 7.4v 2000mAh $45.95

For FAESUFT-897, 897R, 897D “"BackPacker” Radios:
FNB-78 ussssnr 13.2V 4500mAh  $89.95
For YAESU-Veriex R, ¥X- WX-TRb, V. 0-
FMB-80Li wonsatnny 7.4v 1600mAn $44.95
E-DC-5BA nC Power & Charge cord (sew) $'19.95
NC-72BA ac-bc Po

& su st m-de sy

8]
FNB-52Li vionsatnry 7850mAh  $28.85

Py 141

$32.95
FBA-12 6-cell AA Battery Case $22.95
FNB-27 XS sonsinaen12.0v 1450mAn  $49 95
For YAESW FT-411, R am: (WC-12 wall charger $12 .05)
FNB-12%h s 12v 1250mAh  $39.95
FBA-17 6-cell AA Battery Case $19.95

For ICOM IC-32AD0 [D-STAR)- (CP-11L- DC Pwr/Chg cord §15 95,

BP-286 sivatiionnet 7.4V 1620mAh 4.95

For ICOM [D-314A,I0-51A (D-STAR radios); NEW!

BP-272 cavanaion 7.4v 2000mAh  §52.95

For ICOM IC-THOA/E: IC-91A,IC-91AD: IC-80A0 (D-STAR), etc:
BP-217 :n LI4OM Batisry 7.4v 16800mAh 34495

CP-11L oc power & Charge Cord iteica2.40 &6} $1995
For ICOM IC-V8.VEZ USZ F3 FAGS/AGT FI0A0GS/AST AZAAG et

BP-210NEX
For COM C-T8 AJEIHP; 181 A/E: AZ3.A5: (WC-AIC Wall Chrgrs12 95)
BP-200XL wwatsater 9.6v 1450mah  $59.95

BP-197h G-cell AA Battery case [Hi-watt) $29.95
For ICOM IC-W3IZAME, TFAE, T7H, Z1AE. T22A, TAZA, WEIAE -

BP-173X sumetosny 9.6V 1450mAR  $59.95

BP-170L 6-cell AA Battery case (ri-watt) $25.95
For ICOM |C-2/3/85A T, W2 A, 244 T, LAASRA. Ri; (BL-T05A; b 95)

For ICONM IC-2020304AT JMGAT efc: Radic Skack HTX-, A0 -
IC-8 8-cell AA battery case iwicoans saen 52495
BP-202€ ssiop-rae. T .2v  2100mAh  $39.95

DC Pwr & Chag ca ]

595)

PB42L (.0sewr 7.4V 2000mAh $44.95
PB42XL 1 0tiees 7.4v 4000mAh $59.95
EMS-42K trop-in Rapid Charge

EBP-46xh vane 9.6V 1450mAh $52.95

For ALINCO DJ-195(HP/R. 193,196 4486 493 496,596 (DC cord $9.95)

EBP-48h wwtuemry 9.6V 2000m1 44..95
For ALINCO DJ-G5TINTHITY; 1907 1591 T/TEVTH: [OC Pwr Cord $8.85)
EBP-36x 9.6v 1450 mAh $52.95
For ALINCO D / -1 80T, D J-280/T, DF-480 atc -
EDH-11 Battery Case $22.95
EBP-2 2 200

For A0F AT

For STANDARD C228,C5.4,C55 8: ADIHT-201, HT-40
CNB-152xh wwewa12.0v 1200mAh

CBP-888 B-ceallaa Battery Case jnwart; £28.95

MEW! BC-VIDNTOA Smiart Gharger &
AcAA or 4cAAA eneloops ! 579,95 kg
1) Gunck Chargsr for A4 & AAA N-UH: charges
2 0r 4312 TN 0. INBATTSS EANYO 80000 EEs
Plugs nghmmwall order. Chooss Charger
Wi SXAA or 42 AAA analoop NHTH cels.
3} Sare, guick 4- 5 I oy mEh 2L ShUEGT.
) Easy-ro-re3 0 LED? char e 5@ L6s n@canrs.

SANYO eneloop AA celis, PRE-CHARGED $13.95 /pack of 4

Order Ondine, Mail, E-mail, Phone, or Fax wi MG, ViBA, DIEC, ar AM EX
BATTERIES AMERICA- 8845 5_Gree nview &, Middleton, ¥ 53562

Order online, orcallusat 1-800-308-4805

Fax: 608-831-1082. E-mail: ehyost@chorus.net
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Amateur Radio
for a New Generation

For many young people today, their first Amateur Radio
experience is in the classroom and ARRL is there—thanks to

ARRL members!

ARRL's Education & Technology Program provides teachers with instruction, support
and the necessary equipment to bring wireless technology into their schools.

Teachers Institutes are funded entirely by member contributions.
Your generous contribution is vital to the continued success of ARRLs
efforts in science and wireless technology education.

Make your gift the easy way! Visit www.arrl.org
and click the DONATE NOW button.

For more information, contact:

Lauren Clarke, KB1Y DD, Development Manager
ARRL

225 Main Street, Newington CT 06111-1494
Telephone: 860-594-0348

Email: Iclarke@arrl.org




Order online at powerwerx.com/QST
Order toll free 888-321-0073

Amateur Radio

KG UV3D

VHF/UHF Dual Band
« Available in 2m/440 or 2m/220

» \Wide Receive Range
136-174/420-520 MHz RX

% Bl

Amateur Radio

KG uvaD

VHF/UHF Dual Band
» Large Backlit Color Screen
+ 8 Character Alpha Display
* True simultaneous dual receive

» 144-148/420-450 MHz TX

» 128 Memory Channels

= 6 Character Alpha Dual Display
» 3 Hour Desktop Rapid Charger
» Built-in Flashlight

On Sale: $99%

(V+V, U+U, V+U)
« 999 Memory Channels
« 2.5 Channel Step

» Built-in Flashlight
Special: $159%

* Cross Band Repeat Feature

Optional Base Station
Configuration

Commercial Grade Dual Band

DB-750X

« Enclosure fits SS-30DV power
supply and DB-750X mobile radio

« Power adapter cable is included

ol
.....

Special: $299°

= 750 Memory Channels * 7 Character Alpha-Numeric Display

» 10 Scan Banks (with bank linking) * High Power Output (\V: 50W, U: 40W)

* True Dual Receive (V/U, VIV, U/U) » Wide Receive Frequency Coverage

* New 2.5 KHz Channel Step » Crossband Repeat (in Amateur Range)
+ AM Aircraft Receive (108-136 MHz) + User Selectable Display Color

Browse our complete 2014 line of two-way radios at www.powerwerx.com/QsT
All models are FCC Certified. Commercial models require separate pmgraming cable and software. Shipping and tax are not inciuded.
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A B-18 SERIES
/4, Light duty aluminum
K¢ self supporting towers.
4 Five models ranging
4 from 30 to 50 feet, and
A 4 supporting up to 12
h’.g}fl square feet of antenna
1F wind load.
%l
:Ff B-26 SERIES
s’ i Medium duty aluminum
<y self supporting towers,

1

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.
Nineteen models rang-
ing from 40 to 100 feet,
supporting up to 345
square feet of wind load.

e R

P

Ty,

CALLFOR MORE INFO!

25G i .. 5119
25AG2/25AG4... $1 39;‘2 39
AS2SGIAS4SSG.........$65J’1 19
BPC25G/BPH25G......569/279
BAS25G/BPL25G..... 5299/199
EP2534-3/5 .rusnsann s 349/65

GA25GD/GA45GD.. $159/189
GAC3455...ccimmurnninseniins 3139
GAR30/GAS604 ..........

$45/69
HB25AG/HB25BG.. $119/129
SB25G/SB25GS5..........579/109
SBH25G... wennnns 5249
TB3/T! B4 $1 59.”1 79
TRT36/T| RT60 ..............559;‘69

TRTAG2/9H50 .01, 5219159
WP25G/WP45G...... $149/159

IIX EQUIPMENT
BP1X Snatch Block......... $149
GP21X Clamps/Kit.. $279/319
GP31T Clamps/Kit.. $329/409
GP-81 Clamp/Kit.... $239/299
GP-UPS GinPole............ 5209
GPP Gin Pole Pulley....... 5109

S01X Stand-Off ............ 5199
504 Stand-Off......coeunren. 5169
505-6” Stand-Off ..............599
505-26" Stand-Off......... 5139

YOUR NUMBER FOR SAUVINGS (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 toinstall. 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. ....c0rssemssmsners $.65/FT.
LMR-200 Ultraflex.... $.85/FT.
LMR-240...cc.covvsrmrennnses $.69/FT.
LMR-240 Ultraflex.... $.89/FT.
LMR-400... o $.89/FT.
LMR-400DB.......... $1.00/FT.
LMR-400 Ultraflex.. $1.39/FT.
LMR-600. ......rvronsernee $1.59/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.
RG-58C/V...ccnmimssinnass 9.29/FT.
RG-8X Mini...

RG-213/V ..... =5
BuryFleX.....cuesinn $.89/FT.
Belden 9913F7........ 51.29/FT.

TERAS TOWERS

1108 Summit Avenue, #4 s Plano, TX 75074

Hours:
Email: sales@texastowers.com

M-F 9 AM-5PM Central Time

VISA

TOLL
FREE

MASTERCARD
- DISCOVER

www.lexastowers.com
ﬁa‘u)rﬁ; (i Bzgy s Tevas!

COMET ANTENNAS ROTATORS
CAA-500 Analyzer......... 5439 Hygain, CD-45lL.............. 5429
CHA-250B......co0veinvnsriess 5389 Hygain, Ham-V ... .$599
GP-3/GP-6..... e $99/149 Hygain, Ham-V.............. 939
GP-9/GP-9N.. . $189/189 Hygain, T2X .. e 5699
GP-15/GP98........... 5169/189 Hygain, T2X DIgItaJ 51 159

DIAMOND ANTENNAS ROTOR CABLE - US MADE
x_goAl‘rx_SOA — 569{99 R62, 6-#18......co00m00000ms 5.59"'-'-
x_zooA'(x_gooA o s 1 29! 1 39 R81 I3 2-#1 smz e 5.49"'-'-.
x_510HDMAJHDm ....... 51% Rs2f 2-#1 6!6#18!---!! s-79;FT-
x_gzomm6mm A aSRAN $ 1?9 ng’ 2-#1 4;6-#18 cennan s-ng{FTu

MFJ STEEL MASTS
MFJ-259C Analyzer ....... 5249 High-carbon steel masts. Typi-
MFJ-269C Analyzer ....... 5359 cal yield strength of 83,000 PSI.

GLENVMARTIN

H2 Hazer .....ccocervmsinrensenss 3609
H3 Hazer ... . $459
H4 Hazer ... .. 5589

RT-424 RoofTower s 3319
RT-832 Roof Tower ... $469
RT-936 Roof Tower ........ 5779
RT-1832 RoofTower.... 51029
RT-2632 Roof Tower.... 51709

texg,gm

Crimp Kit... w999
Tool kit to prepare and crimp
RF connectors for .100" 200"
.240"and 405" diameter coax
cables, incuding 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........cesiees 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.

5FT. 569 $79 $99

gFT. | %109 | $125 | 159
10FT. | 5129 | $149 | si89
12FT. | $159 | si79 —
13FT. | — 5199 | $239
15FT. — §229 —
18FT. | =— —_ $329
21FT. | $269 | $319 —
22FT. | 5279 — —
23FT. | — $339 | s429

ALUMINUM TUBING
Our 6063-T832 aluminum
tubingis all Americanmadeto
our exacting standardsfor the
highest quality and precision.

0.D. WALL | COST/FT.

6063-T832 DRAWN ALUMINUM TUBING
375" 058" $.65
500" .058" $.70
625" 058" $.80
750" .058" 590
875" 058" $.95
1.000" .058" $1.00
1.125" 038" $1.10
1.250" 058" $1.30
1.375" 058" $1.40
T.500" 058" $1.50
1.625" 058" $1.65
1.750" 058" $1.80
1.875" 058" $1.95
2.000" 058" $2.10
2.125" 058" 52.25
6061-Té EXT. AL. SQUARE TUBING
750" 062" $.95
1.000" 062" $1.25

(800) 272-3467

Proudly Serving Ham Operators Since 1978!

Visit Our Website for More Great Deals:
http://www.texastowers.com




Pro 7

Meet The New Boss.

-CONNECTS TO STANDARD HEIL AD-1 ADAPTERS. « SOFT TOUCH 2” DIAMETER PTT.
*FQUIPPED WITH EITHER THE HC 7 DYNAMIC ELEMENT OR THE HEIL iC CONDENSER.

*FULL STEREO, TWO-CHANNEL RECEPTION MAKES IT PERFECT FOR DUAL WATCH RECEIVING SYSTEMS.
‘HIGH PERFORMANCE SPEAKERS PROVIDE EXCELLENT VOICE ARTICULATION.
*HEIL SOUND EXCLUSIVE SPEAKER PHASE REVERSAL HELPS TO ‘DIG OUT” WEAK SIGNALS.
* ADJUSTABLE HEADBAND HAS THICK GEL FOAM COVERING FOR MAXIMUM COMFORT.

*SPEAKER BALANCE CONTROL ADJUSTS LEVEL BETWEEN THE TWO SPEAKERS.
* CUSTOM DESIGNED EAR PADS PROVIDE 26 dB OF ISOLATION TO KEEP UNWANTED NOISE OUT.

WWW.HEILSOUND.COM




KENWOOD  wersanrs ar woos mansceven

The TS-590S

= M, '
=i ) ==t

Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX
section sports IMD (intermodulation distortion) characteristies that are on par with those "top of the line"
transceivers. not to mention having the best dynamic range in its class when handling unwanted, adjacent
~ off-frequency signals.*

+ HF-50MHz 100W » Advanced DSP from the IF stage forward
+ Digital IF Filters s S00Hz and 2.7KHz roofing filters included
¢ Built-in Antenna Tuner = Heavy duty TX section

"+ 2 Color LCD

1\ WOO D Customer Support: (310) 639-4200 ) 5 g
i 4 Fax: (310) 537-8235 Scan with your phone to www.kenwoodusa.com
download T5-5908 brochure.

* For LE3ST714/21 MHz Amatear band s, when receiving in CW/FSKI/SSE modes. down conversion is o wtomatically selected if the final passband is 2.7TKHe or bess,




