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New Functions Enabled by the

I The Choice of C4FM Digital

Compared to other digital modulation schemes within FDMA, C4FM has excellent communication
quality (BER: Bit Error Rate characteristics). C4FM is the standard method for professional com-
munication devices in FDMA, and is therefore considered to be the main stream digital communi-

cation mode in the future.

I Automatic Mode Select(AMS) function detects the receive signal mode
The FT1DR/FTM-400DR operates in three digital modes and an analog mode.

Enjoy communication in the mode that suits each purpose.

1. V/D Mode (Simultaneous Voice/Data Communication Mode)
A high-speed data communication mode that uses the entire 12.5
kHz bandwidth for data communication. The FT1DR automatically
switches to this mode when sending and receiving images, allow-
ing a large amount of data to be transmitted quickly.

2. Voice FR Mode (voice Full Rate Mode)
Half of the bandwidth is used for voice signal with error correc-
tion. The very effective error correction code provides benefits
such as minimal interruption of communication.

3. Data FR Mode (High-speed Data Communication Mode)
This mode uses the entire 12.5 kHz bandwidth to transmit digital
voice data. The larger voice data size allows voice communica-
tion with high sound quality.

4. Analog FM Mode

Analog FM s effective for communication with a weak signal that
causes voices to break up in the digital modes. The analog mode
allows communication even at distances where noise and weak
signals make communication almost impossible.
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I Digital Group Monitor (GM) Function

The digital GM function automatically
checks whether members registered in a
group are within communication range,
and displays information such as distance
and direction for each call sign on the
screen. This convenient function makes it
possible not only to see whether any
friends are in communication range, but
also to instantaneously determines the
location and relationship between all mem-
bers of the group. This function can also
be used to send messages and data such
as images between members of a group,
permitting convenient and fun communica-
tion between friends when out for a drive
or hike. Sent and received messages and
images can be checked on the LOG List
screen, with icons making them easy to
distinguish.

I Smart Navigation Function

Group Monitor Function

Intange Direction

Out of range Distance

Group Monitor screen

Icon display
LOG list screen

A real-time navigation function that records the location
and direction of Group Monitor (GM) stations

Digital VV/D Mode communicates informa-
tion such as position data at the same
time as the voice signal, allowing you to
view the distance and direction of the
other party in real time while communicat-
ing. This makes it possible to confirm your
position and the other party’s in situations
such as hiking and driving where your
positions are constantly changing, provid-
ing an easy way to meet up or join routes.

Display current position of other party
(choose between other party's position and own position)

Displays direct distance to other party

Displays direction Display own current position

Backtrack Function to Return to Departure Point

This function allows navigation back to the
departure point, or a point previously
added to the memory.

When hiking or camping, just register the
starting point or the position of your tent
and then you can constantly check the
direction and distance from your current
position. The arrow of the compass display
constantly shows the direction to the
registered point, making it extremely
convenient in finding your way back to the
registered place — just move in the direc-
tion so that the arrow in the heading-up
display points straight upward.

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

Displays direct distance to registered point

Registered points (%, L1 or L2)
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I Snapshot Function (image pata Transmission)

Simply connect an MH-85A11U (option) microphone with camera.

Press the microphone shutter button to take snapshots, and then the image data
can be displayed on the screen and easily sent to other C4FM FDMA digital
transceivers.

Image transmission button
Shutter button

PTT

* micro SD card is required by the snapshot function. VAN “9QL MUTE 'SCOPE

Image data which was sent from a group member is displayed on the
full-color screen. This image data also retains a time record and the GPS
location data of the snapshot. It is easy to navigate to that pictured location

by using back track function. ) CAFM FDMA / FM 144/430 MHz 50 W DUAL BAND TRANSCEIVER

In addition, you can observe on the screen, whether or not transmitted data

was successfully received by the member station. The snapshot image or —

received data is stored in a high capacity micro SD card. You can recall and

send that image data from the SD card anytime. The pictures and data files

may be easily viewed and edited by using a personal computer. DTMF Microphone MH-48A6JA, Mounting Bracket, Bracket for Controller, Control Cable 10ft (3m),

PC Connection Cable SCU-20, and DC Power Cable included

YA.ES l ’ YAESU USA Spe_cifications subject to t_:hange without notice. Some accessories _and/(_:r

: " options may be standard in some areas. Frequency coverage may differ in
The radio 6125 Phyllis Drive, Cypress, CA 90630 (714) 827-7600 some countries. Check with your local Yaesu dealer for specific details.



NeW'Cushcraft R9 ... 80-6 Meters MA-5B 5-Band Beam
$63995 80 Meters. .. No Radials... 1500w Small Footprmt - Big Szgnal

Cushcraft’s world famous R8 now has a big brother!
80-6 ]\)retem Big Brother R9 now includes 75/80 Meters for local
ragchewing and worldwide low band DX without radials!
R- It’s omni-directional low angle radiation gives you
$ bgs exciting and easy DX on all 9 bands: 75/80, 40, 30, 20,
53 17,15, 12, 10 and 6 Meters with low SWR. QSY

40-6 Meters | instantly -- no antenna tuner needed.
| ; : Use full 1500 Watts SSB/CW when the going gets

tough to break through pileups/poor band conditions.

The R9 is super easy to assemble, installs just
about anywhere, and its low profile blends incon-
spicuously into the background in urban and coun-

J try settings alike.

Compact Footprint: Installs in an area about the
size of a child's sandbox -- no ground radials to bury
with all RF-energized surfaces safely out of reach.
Rugged Construction: Thick fiberglass insulators, all-
stainless steel hardware and 6063 aircraft-aluminum tub-
ing is double or triple walled at key stress points to han- The MA-5B is one of Cusheraft's most popular
dle anything Mother Nature can dish out. i HF antennas, delivering solid signal-boosting direc-
31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches.  4jyjsy in a bantam-weight package. Mounts on roof
Wind surface area is 4 square feet. using standard TV hardware. Perfect for exploring
R8, $539.95. Like RO antenna but less 75/80 Meters.  exciting DX without the high cost and heavy lifting
R-8TB, $79.95. Tilt-base lets you tilt your antenna of installing a large tower and full-sized array. Its 7
up/down easily by yourself to work on. . . foot 3-inch boom has less than 9 feet of turning
R-8GK, $56.95. Three-point guy kit for high winds.  radius. Contest tough -- handles 1500 Watts.
Super Rugged The unique MA-5B gives you 5-bands, automatic

Matching Network

Matching RE Choke, " Design band switching and easy installation in a compact

. grounds A
Broadband W / racictor to — Stainless steel machine screws | 20-pound package. On 10, 15 and 20 Meters the end
matching . - [ B et glarntcelbaselintearity elements become a two-element Yagi that delivers

transformer & 3 from entering
keeps
VSWR low.

! ; solid power-multiplying gain over a dipole on all

e makes s, |three bands. On 12 and 17 Meters, the middle ele-

= ment is a highly efficient trap dipole. When working
g Heavy duty stainless DX, what really matters are the interfering signals

teel/alumi .
i Miorface patemount | and noise you don't hear. That’s where the MA-5B’s
J— Moidh Sovm ‘ ! oo Yo amena e | impressive side rejection and front-to-back ratio really
INnies: oisture 2

Steel Hardware  Release vent Feedpoint shines. See cushcraftamateur.com for gain figures.

Cushcraft 10, 15 & 20 Meter Tribander Beams

Only the best tri-band antennas It goes without saying that
become DX classics, which is the World-Ranger lineup is
why the Cushcraft World-Ranger e also famous for its rugged
A4S, A3S, and A3WS go to the ; - construction. In fact, the
head of the class. For more than majority of these antennas
30 years, these pace-setting per- sold years ago are still in
formers have taken on the world's service today! Conservative
most demanding operating condi- mechanical design, rugged
tions and proven themselves every over-sized components,

your shack.

g High
Coaxial = trength,
balun keeps 3 high power,
RF off . 4 low dielectric
exterior of 3 - PC board
your coax. I material

-

time. The key to success comes attention to detail means low SWR, wide stainless-steel hardware, and aircraft-grade
from attention to basics. For example, ele-  bandwidth, optimum directivity, and high 6063 make all the difference.

ment length and spacing has been carefully  efficiency -- important performance charac- The 3-element A3S/A3WS and 4-element
refined over time, and high-power traps are  teristics you rely on to maintain regular A4S are world-famous for powerhouse gain
still hand-made and individually tuned schedules, rack up impressive contest scores,  and super performance. A-3WS, $499.95,
using laboratory-grade instruments. All this  and grow your collection of rare QSLs! 12/17 M. 30/40 Meter add-on kits available.

Cushcraft Dual Band Yagis Cushcraft Famous Rm%,os Compact FM Verticals
One Yagi for Dual-Band FM Radios 1BX's famous Ringo antenna has been around
A270-10S Dual-bander VHF rigs are for a long time and remains unbeaten for solid
SA ¢ -1 the norm these days, so reliability. The Ringo is broad-banded, lighting
1 69} why not compliment your protected, extremely rugged, economical, elec-
3t FM base station with a trically bullet-proof, low-angle, and more -- but
mainly, it just plain works! To discover why hams
and commercial two-way installers around the
world still love this antenna, order yours now!

( Free Cushcraft Catalog>

! 4 dual-band Yagi? Not only
=t will you eliminate a costly
~ feed
line, you'll realize extra 270-6S
gain for digital modes like [ 1 995
high-speed packet and D-
A

and Nearest Dealer . . . 662-323-5803
Call your dealer for your best price!

Cushcraft

Amateur Radio Antennas
308 Industrial Park Road, Starkville, MS 39759 USA
Open: 8-4:30 CST, MonA-Fri. Add Shipping.
¢ Sales/Tech: 662-323-5803 < FAX: 662-323-6551
http://www.cushcraftamateur.com

Prices/specifications subject to change without notice/obligation. ©© Cushcraf®, 2013.

Visit www.cushcraftamateur.com

Star! Cushcraft's A270-6S
provides three elements
per band and the A270-
108 provides five for solid
point-to-point performance. They're both
pre-tuned and assembly is a snap using the
fully illustrated manual.

Cushcrafi . . . Keeping you in touch around the globe!
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CEIMET BNC-24 DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz
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For a complete catalog, call or visit your local dealer.

CEIMET SMA-24 DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz
+ Wavelength: 2M 1/4 wave * 440MHz 1/2 wave * Length: 17" « Conn: SMA Super flexible featherweight whip

CEMET SVMA-503 DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz

+ Length: 8.75" « Conn: SMA

+ Wavelength: 2M 1/4 wave * 440MHz 1/2 wave ¢ Length: 17" < Conn: BNC Super flexible featherweight whip
Maldal MH-209 (Bne conn) MH-209SMA (SMA Conn) 2M/70CM DUAL-BAND HT ANTENNAS

3" length, soft rubber cover. Good performance in a small package!
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The Ultimate Backpack, Multl-Mod

Portable Transceiver
Self-Contained o i ks

= Battery-Powered PP paaaamp
= Covering the HF, VHF, and UHF Bands |
= Provides up to Five Watts of Power Oufptl

« S5B, CW, AM, FM, Packet, or
S5B-based Digital Modes like PSK3 158 ?
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The radio.. YAESU

HF/50MHz 100W Transeciver

FTbx 1200

This medium-price HF Transceiver Excels on all fronts. The High Frequency Design
Technology it has inherited, ensures “Best in Class Performance”.
The Outstanding Operability is Perfect for the DX Scene.
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Superior triple conversion receiver, and optimum gain distribution [7za

at each IF stage will eliminate out of band unwanted signals. S8 1 4 1 9 5 OOO
it | 4. 200. OOO_

| CONTOUR | ~WIOTH

The 1st IF frequency is set at 40 MHz and is protected by
selectable 3 kHz, 6 kHz and 15 kHz roofing filters, which effectively
attenuate interfering signals.

NOTCH ||  SHIFT I

Sl N

OFF b/RFUT Sk » e a-ﬁr SLOW |

Similar to the high end series Yaesu transceivers, it uses the 32-bit | _
high speed floating point DSP, TMS320C6727B by Texas N
Instruments, for its IF DSP. |

The acclaimed superior Yaesu DSP algorithm is highly effective in —an =T PR T
weak signal processing and enhancement. The Full Color 4.3 inch TFT display

| an

e e P L[" =] + ]

The Full Color, 4.3 inch TFT display on the left side of the front
panel, has a wide viewing angle and provides excellent visibility. It
beautifully displays the various functions unique to this high class
HF transceiver.

An optional built-in FFT-UNIT supports advanced functionality,
including the AF-FFT Scope, RTTY/PSK31 Encode/Decode, CW

Decode and CW Auto Zero-in. I | | I. I I || ! .

For latest Yaesu news, visit us on the Internet: E——
http://www.yaesu.com

Spectrum-Scope (Full Screen display)

YA.ES ! ’ YAESU USA Specifications subject to change without notice. Some accessories and/or

options may be standard in some areas. Frequency coverage may differ in

The radio 6125 Phyllis Drive, Cypress, CA 90630 (714) 827-7600 some countries. Check with your local Yaesu dealer for specific details.




The radio...YAESU

HF/50 MHz 100 W Transceiver

FTbDx3000

New Crystal Roofing Filters provide ultlmate weak signal receiver

performance in crowded, str
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The amazing Crystal Roofing Filter performance

The Down conversion 9 MHz 1st IF frequency receiver construction, can realize narrow 300 Hz (optional),

600 Hz and 3 kHz bandwidth roofing filters. ::

Outstanding receiver performance, the heritage of the FT px5000! s

The high dynamic range IP3 performance that was realized and proven in the FTDX5000. ::

IF DSP provides effective and optimized QRM rejection L L0
" Ly P

Independent Frequency display

The newly developed LCD has a wider viewing angle and higher contrast.

4.3-inch Large and wide color LCD display with high resolution

High Speed Spectrum Scope built-in

AF SCOPE display and RTTY/PSK encoder/decoder

Other features

The specialized Receiver amplifier for 50 MHz is built in / Three antenna connectors are provided /
The “ANT-3” terminal may be assigned to “RX-only” / Signal output for an external receiver and the
9 MHz IF output are furnished / High speed Automatic antenna tuner built in / Optional p-tune unit
available / USB interface equipped

CENTER: 9 MHz

£t ] My

AURL bl

SPAN: 20 kHz

Characteristics of the Crystal Roofing Filter (300 Hz)

14 MHz BAND CW (BW 500 Hz)
IPO ON, Roofing FILTER = 600 Hz
2kHz Spacmg

RX OUTPUT [dB]

-126.dBm

%

ANT INPUT [dBm]

3rd Order Dynamic Range / IP3 (2kHz Spaceing)

YAESU ypesyusa

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

The radio

Specifications subject to change without notice. Some accessories and/or options may be standard in certain
areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.

6125 Phyllis Drive, Cypress, CA 90630 (714) 827-7600



| It Seems to Us

David Sumner, K1ZZ — dsumner@arrl.org

r". ‘zz ARRL Chief Executive Officer
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Privacy

&k The issue of privacy — or the lack thereof — in electronic communication has
been much in the news recently. It may be worth a reminder that there is no expectation
of privacy in Amateur Radio communication.??

From its earliest days radio has been used to transmit sensitive
information — yet by their very nature, radio transmissions are
subject to unauthorized interception. Any emission of radio
frequency energy can be detected and its information content, if
any, extracted.

The International Radiotelegraph Convention signed in
Washington in 1927 obligated the participating governments to
take steps to prevent unauthorized reception and transmission of
“correspondence of a private nature” as well as the “unauthor-
ized divulging of the contents, or simply of the existence, of
correspondence which may have been intercepted by means of
radio installations” as well as the “unauthorized publication or
use” of such correspondence. Today’s Radio Regulations of the
International Telecommunication Union (ITU) contain a similar
obligation with regard to “radiocommunications not intended for
the general use of the public.”

The Communications Act of 1934 implemented this obligation
but with a specific exception for radio communication “transmit-
ted by amateurs or others for the use of the general public.” In
1982 this was amended to exempt all radio communication
“transmitted by an amateur radio station operator or by a citizens
band radio operator.” As explained in the October 1982 issue of
QST the reason for the amendment was “to facilitate the use of
volunteers by the Commission to monitor for violations of the
Commission’s rules.” Prior to that time it could have been argued
that someone hearing a violation could not report it to the FCC or
to anyone else unless the transmission was intended for the
general public, which in itself would have been a violation of the
rule against broadcasting. Thus, at least in the United States
there can be no expectation of privacy in Amateur Radio com-
munication. Some drug smugglers found that out the hard way
when their efforts to suppress evidence gathered through inter-
ception of their radio transmissions failed to win judicial favor.

But there’s more. The ITU Radio Regulations used to require
that international communications by amateur stations “be made
in plain language.” The FCC’s amateur rules of that era con-
tained an entire section prohibiting “codes and ciphers in domes-
tic and international communications.” Since then a substitute for
the “plain language” reference has been adopted: In 2003 the
ITU rule was changed to “Transmissions between amateur
stations in different countries shall not be encoded for the pur-
pose of obscuring their meaning.” The FCC rules were amended
in 2006 to conform to the new international text but the prohibi-
tion still applies to domestic communications as well as interna-
tional. So, not only are Amateur Radio transmissions not
protected by law against divulgence or use by others; amateurs
are also prohibited from taking steps to cloak their meaning.

In general, the principles on which these rules are based are
broadly supported by amateurs — or at least, not objected to.
Amateurs are very protective of the non-commercial nature of
our radio service and appreciate the fact that the FCC is equally
so. The ability to decipher transmissions in the amateur bands is
important to guard against abuse, either by amateur licensees or
by interlopers. There are limited circumstances in which the FCC

rules permit encryption, either explicitly (in the case of telecom-
mands to amateur satellites, telemetry from satellites and
signals to control model craft) or implicitly (to authenticate the
identity of stations in a message forwarding system). Otherwise,
amateur communications must be an “open book” to listeners.

Are there additional situations when the encryption of message
contents might be sufficiently desirable to outweigh our strong
preference for transparency? The FCC report to Congress in
response to Public Law 112-96 noted that some commenters in
the proceeding, GN Docket 12-91, argued that “transmission of
sensitive data, such as medical information that is subject to
privacy requirements, is often a necessary aspect of emergency
response, and therefore the use of encryption should be permit-
ted under appropriate circumstances, such as by credentialed
operators.” The report went on to observe that this issue could
be addressed through the Commission’s rulemaking process.

At its March 9, 2013 meeting the ARRL Executive Committee
requested that a briefing paper be prepared detailing the signifi-
cant aspects of the encryption issue, particularly with respect to
privacy concerns and the Health Insurance Portability and
Accountability Act (HIPAA). Soon thereafter Don Rolph, AB1PH
submitted a well-crafted Petition for Rulemaking to the FCC
seeking an additional exception in emergency operations or
related training exercises. In June the FCC assigned it a file
number, RM-11699, and opened a 30-day window for public
comment.

In preparing the briefing paper for the Executive Committee the
ARRL General Counsel and staff confirmed that the HIPAA
regulations do not require encryption of radio transmissions of
medical patient information. Therefore, HIPAA is not by itself a
sufficient rationale for such an exception. After consulting with
the rest of the ARRL Board the Executive Committee concluded
that there is insufficient justification for the proposed change and
instructed that comments on behalf of the ARRL be filed accord-
ingly. This was done, as reported in “Happenings” in last
month’s QST.

While HIPAA may not require encryption of radio transmissions
it is clear that medical care providers are very protective of
patient privacy. Information identifying a patient is seldom
transmitted anyway. Our served agencies may well prefer that
the messages we send on their behalf not be intercepted by
unknown listeners. If so there are steps we can take such as
using less-popular frequencies, directional antennas, minimum
power and voice modes other than FM that will greatly reduce
the likelihood of eavesdropping.

/QJ Sﬁ_n,w, £L27
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V-680

80-6 Meters

Hy-Gain’s new AV-680 adds
75/80 Meters with no radials!

Includes 40, 30, 20, 17, 15, 12, 10 and 6
Meters operation with low 17 degree
radiation angle and omni-directional
world-wide coverage. No ground or

radials needed. Handles full 1500 Watts
key down continuous for two minutes.

Highly Efficient
The AV-680 uses quarter wave stubs on
6, 10, 12 and 17 meters and very efficient AV-640
end loading coil and capacity hats on 15,
20, 30, 40 and 80 Meters -- no traps. End $44995
loading allows efficient operation with a 40-6 Meters

low-profile. Resonators are placed in par-
allel not in series.

Each band individually tunable
Extra wide low VSWR bandwidth. End
fed with broadband matching unit. Single
coax cable feed. Automatic bandswitching.

Sleek and low-profile
Low 2.9 sq. ft. wind surface area.
Small footprint for mounting easily on
decks, roofs and patios. 26 feet, 18.5 lbs.

Built-to-last

High wind survival of 65 mph.
Broadband matching unit made from all
Teflon® insulated wire. Aircraft quality
aluminum tubing, stainless steel hardware.

Hy-Gain verticals are the best built,
best performing and best priced multiband
verticals available today.

hy-gain® warranty
Two year limited warranty. All replace-
ment parts in stock.

ATB-75, $79.95. Tilt base for Hygain
AV-680/AV-640 and AV-620 verticals.

AGK-8, $56.95. Guy Kit, three point
non-conductive guy system for Hygain r
AV-680/AV-640 and AV-620 verticals.

AV-640, $449.95. 8 bands: 40, 30,
20, 17, 15, 12, 10, 6 Meters. 25.5 ft.,
17.5 1bs.

AV-620, $349.95. 6 bands: 20, 17,
15, 12, 10, 6 Meters. 22.5 ft., 10.5 Ibs.

Free Hy-Gain Catalog
and Nearest Dealer . . . 800-973-6572
Call your dealer for your best price!

hy-gain

Antennas, Rotators & Towers
308 Industrial Pa1k Road, Starkville, MS 39759 USA
- Toll-free Customer Sales Hotline: 800-973-6572
Inside of e TECH: 662-323-9538 « FAX: 662-323-6551

Matching Unit  EEP/www.hy-gain.com

Prices and specifications subject to change without notice or obligation. © Hy-Gain®, 2013.
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W¥Fall is Here! Last Chance
mforthose.Antenna Projects!

Radio City celebrates another year with Yaesu
Give us a Call the week of 10/5/2013 -
— Yaesu, Icom and Kenwood HF Radios —

Yaesu FT DX 1200
HF/6m SSB/CW/FM/AM
Transceiver, Full Color
TFT display.

New Super Low Price.
Check it Out!

The radio
Mail-in Rebate Expiration 9/30/2013

Icom IC-7100

Affordable all-mode

HF/VHF/UHF mobile,

Touch Screen Interface,
RTTY Decoder

FTM-400D FT-1DR

is making News! New Exciting Kenwood

Price! T5-990S
Kenwood'’s

‘;Ir‘iss%o NEW Flagship
FT-8900, $80 $40 HF/50MHz
FT7900, Rebate Rebate - Transceiver
Quad, Dual,
and VX-8DR VX-6R
Alternate
Band! $30

— Wouxun and Anytone Mobiles —

Rebate

Anytone AT-5888UV -
'HF/UHF 50/40 watts, Detachable Front F.l]. 45,_{/10'_{5 3

Panel, True Dual Receive, 758 Memory b

Channels, Software Programmable, 5 Watts
Selectable 35/10/5 watts, 2013 RX: ¢

narrowband compliant, 136-174MHz

FCC Certified 200 Memories,

Backlit

Latest Version

Wouxun KG-UV920P-A

Keypad & LCD
Ultra Rugged

ICOM IC-2820H

144/440MHz VHF/UHF Dual Display, 50/40 watts,

K 4 power settings, Detachable Front Panel,
B OW D-Star - 999 Memory Channels, Software N EW!
Optional Programmable, Dual Receive, FT-252 2M
(UT-123) 2013 narrowband compliant, FT-257

FCC certified 440MHz

. 4 5 Watts FM

Hro Lorae

Also available: el Display
IC-2300H and 200
1C-v8000 Channels

ID-51A

144/440MHz D-Star/Analog HT, Built-in GPS Receiver,
5 WattsIPX7 Submersible, 1304 Channels, Compact
Design.

KENWOOD

— Wouxun, TYT an g the TDXOne Handheld!

NEW! TDXOne TD-Q8 Handheld

TX: 144-148MHz/430-450MHz, RX: 136-174/400-480MHz Plus FM
Broadcast(RX), 4 Watts, Dual Band Display, Dual Standby,

128 Memories per band, Small and Attractive Package. FCC Certified.

8-S

Coupons Expire 11/30/2013 Coupon
TH-D72A -
144/440MHz 5 Watts Data KENWOOD
Communicator equipped TM-V71A

with a built-in TNC
(1200/9600) APRS,
LCD Dot Matrix
Display,

144/440MHz FM Mobile
50 Watts - Dual Display

$25

Coupon ) $25 KG-UVD1P KG-UV6D TH-UVF1A
TH-FGA c TX: 144-148/ VHF/UHF TX: 144-148/430-
oupon 430-450MHz  Dual Band 2.5kHz 450MHz
144/220/ 2 - RX: 136-174/ VFO steps, RX: 136-174/400-
440MHz — = “Wow, ask about 400-480MHz 2013 Narrowband ~ 470MHz Plus FM
'y L compliant, standard Broadcast(RX|
5 Watts, KENWOOD TM-281A £ our new Ham Radio B A teane . 2015 Naroupand
435 2M, FM Mobile License Kit. Everything FCC Certified FCC Certified  compliant, standard
Memories Transceiver, 200 memory | you need to get your SMA antenna conn.
channels ticket. ...Now!” FCC Certified

\Xe also carry many
other products

and products
manufactured by...

Coaxial Cable
and Connectors

COMET

mp LT

CORBOASTIDN

Princeton
Antennas i

QJE
PS305WI

| S

il o
| 0a0A, 708 cenL

Ripple & Nalse
<1 5%m Vpp

ér 203 Years

featuring our Texas Store...

“ Austin Amateur

of Combined
Service!

This month we are

Radio Supply

Our 33rd Year!
800-423-2604
Local (512) 454-2994
FAX (512) 454-3069
5325 North I-35
Austin, Texas 78723
www.aaradio.com

Radio City, Inc.

800-426-2891

Local (763) 786-4475

FAX (763) 786-6513

2663 County Road |
Mounds View, MN 55112
www.radioinc.com

Find us on Twitter:
twitter.com/mnradiocity

Associated Radio

Our 68th Year!
800-497-1457

Local (913) 381-5900

FAX (913) 648-3020

8012 Conser

Overland Park, KS 66204
www.associatedradio.com

Universal Radio, Inc.
Our 71st Year!
800-431-3939

Local (614) 866-4267

FAX (614) 866-2339

6830 Americana Pkwy.,
Reynoldsburg, Ohio 43068
www.universal-radio.com

HamPROS NS-508
Microphone:

Will fit a wide array
of radios including
FM mobiles.

LDG Tuners: Get
the most out of your
Kenwood, Yaesu,
Ten-Tec or Icom
radios that operate
at higher power.

Uniden

HomePatrol
Scanner
Simple
Programming
Scanner with
P25
Surmen Touchscreen
K-505(3D)
Strong magnet
BACK IN
STOCK!
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Al ARRL members have access
enhanced content, convenient

H access and a more interactive
\ experience.
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www.arrl.org/gst
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The digital edition is included with your ARRL
membership. Access it from an Internet browser
on nearly any onling device, including deskiop

of laptop computer, smartphone, tablet and e-book
reader. Download the enfire issue o your
computer or laplop.

- 0  Go Green! Go Digital-Only

v

ARRL %ixEir Rapio

ﬂaﬂfﬂ dIJ'fII.‘

QST App for Apple I0S Devices

= “d‘o\
ARRL Members can read and download the digital P\ aQQ’
edition of QST on an iPhone, iPad and iPod touch, PP\
Read QST online or choose to download individual 0‘(\\“9 \
issues for offine reading, The QST app is FREE O™ sl
in the Apple App Store.

ARRL Members may choose o apt-out of the mailed, print edition of QST at any time. Gomplete our
online opi-oul form available al www.arrl.org/gst or e-mail circulation@arrl.org

‘ us:':.r_ | www.arrl.org/gst

to the digital edition of QST. Enjoy



Inside HQ

It was a busy first half of 2013 at ARRL Headquarters. Here
are some highlights of the programs and services that we
provided to our members during the first six months of 2013.

= | ogbook of The World exceeded half a billion QSO re-
cords. We launched an improved LoTW client installation
program, TQSL 1.14, with many new features that streamline
installation for the user. The ARRL Board of Director's Ad
Hoc Logbook of The World Committee approved additional
Information Technology resources to improve LoTW'’s perfor-
mance and implementation.

= The Online DX Century Club Application at https://p1k.arrl.
org/onlinedxcc/ continues to provide an alternative to filling
out and submitting paper DXCC application forms. It now ac-
counts for almost 25% of all DXCC applications. DXCC paper
processing times averaged four weeks, while DXCC applica-
tions submitted via Logbook of The World averaged three to
five business days. Overall award application levels are about
even with 2012.

= ARRL membership increased by more than 1000 members
during the first six months of 2013. Who said that Amateur
Radio is dying? Not us!

= New books published
the first half of the year
include Radlos to Go!,
Radlo Science for the
Radio Amateur, Ham
Radlo for Arduino and
PICAXE, Understand-
ing Your Antenna
Analyzer, Morse Code
Operating for Amateur
Radlio and Hands-On
Radio Experiments,
Volume 2.

= Contest participa-
tion, as measured by
the number of indi-
vidual logs received,
increased a few per-
centage points from
2012 for the following
events: ARRL DX CW,
ARRL DX Phone Con-
tests and the ARRL
RTTY Roundup.

= The number of ARRL Affiliated clubs has increased to a
total of 2385, including the addition of 38 new clubs during
the first six months of 2013. There was a slight uptick in the
number of school clubs.

= There were 66 sanctioned ARRL Conventions and more

Radios to Go!, a new book that
explains how to get the most out of
your handheld FM transceiver, was
published early this year.

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

Mid-Year Report

than 300 sanctioned hamfests that we supported with materi-
als and speakers from Headquarters. To find a hamfest in
your area, go to www.arrl.org/hamfests/search.

= At mid year the ARRL Field Organization had 7722 ap-
pointees. Eight new Section Managers came on board in the
following sections: Arizona, lowa, Nebraska, New Hampshire,
New York City-Long Island, North Texas, Wisconsin and
Western Washington.

= Members continue to enjoy the iOS (Apple operating sys-
tem) app version of Digital QST (www.arrl.org/qgst). We will
be introducing a dedicated QST Android app soon, which will
allow Android users to download QST to their devices.

s The ARRL Lab tested 19 devices for Product Review, which
continues to be one of the most popular sections of QST.
The Lab staff, through our Technical Information Service,
answered more than 2000 member questions and Lab En-
gineer Mike Gruber, W1MG, fielded more than 100 inquiries
from members about RFI problems.

= |n the first half of 2013, 188 students enrolled in the online
version of Introduction to Emergency Communication course,
EC-001 (www.arrl.org/online-course-catalog). We ran
three Teachers Institute sessions in July. This included a new
“Teachers Institute 2” on the topic of “Remote Sensing and
Data Gathering,” sponsored by the Dayton Amateur Radio
Association (DARA).

= The ARRL Education Services department, working with

the ARISS (Amateur Radio on the International Space Sta-
tion) international program team, successfully executed 12

US and 33 international school contacts with the ISS.

=Through July 1, the ARRL VEC reports that the total num-
ber of US Amateurs in the FCC database reached a high of
712,922. The VEC itself served 19,119 exam applicants, up
slightly from 2012 during the same period. The number of
new licensees increased by 3% during the first six months of
2012. However, there is some concern about the fact that in
the first half of 2013, upgrade license activity decreased by
19% compared with the same period last year. We added
1088 new Volunteer Examiners (VEs) bringing the number of
ARRL Accredited VEs to more than 37,000, a new high.

= Planning for the ARRL Centennial Convention (www.
arrl.org/centennial), to be held July 2014 in Hartford, and
plans for other Centennial activities, publications and events
continue to move ahead. We’ll provide more details as they
become available.

Thanks to all of our mem-
bers, staff and volunteers
for making the first half of
2013 very productive!

October 2013
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ARRL Member Services

E
LG Get Involved

www.arrl.org/get-involved

Join or Renew
www.arrl.org/join

‘@

Membership Benefits

Your ARRL membership includes QST magazine, plus dozens of other
services and resources to help you Get Started, Get Involved and
Get On the Air. 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/gst
All ARRL members can access the online digital edition of QST.
Enjoy enhanced content, convenient access and a more
interactive experience. An app for /OS devices is also available.

B QST Archive and Periodicals Search — www.arrl.org/gst
Browse ARRLSs extensive online QST archive.
A searchable index for QEX and NCJ s also available.

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

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

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

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

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

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

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 ARRL Regulatory Information Branch for information on FCC rules;
problems with antenna, tower and zoning restrictions, and reciprocal licensing
procedures for international travelers.

ARRL Group Benefit Programs* — www.arrl.org/benefits

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

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

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

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

The American Radio Relay League, Inc.

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

ARRL is an incorporated association without capital stock chartered under the laws of
the State of Connecticut, and is an exempt organization under Section 501(c)(3) of the
Internal Revenue Code of 1986. Its affairs are governed by a Board of Directors, whose
voting members are elected every three years by the general membership. The officers
are elected or appointed by the directors. The League is noncommercial, and no one
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D www.arrl.org/donate www.arrl.org/shop

% New! ARRL Centennial 2014 — ARRL2014.0rg

Second Century Campaign for the ARRL Endowment — www.arrl.org/scc
National Centennial Convention, July 17-20, 2014 — ARRL2014.org

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

Radiosport

Awards — www.arrl.org/awards

Contests — www.arrl.org/contests

QSL Service — www.arrl.org/gsl|

Logbook of the World — www.arrl.org/lotw

Community

Radio Clubs (ARRL-affiliated clubs) — www.arrl.org/clubs
Hamfests and Conventions — www.arrl.org/hamfests
ARRL Field Organization — www.arrl.org/field-organization

Licensing, Education and Training

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

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

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

Quick Links and Resources

QST - ARRL members’ journal — www.arrl.org/gst

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

Support for Instructors — www.arrl.org/instructors

Support for Teachers — www.arrl.org/teachers

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

Forms and Media Warehouse — www.arrl.org/forms

FCC License Renewal — www.arrl.org/fcc

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

Interested in Becoming a New Ham?
www.arrl.org/newham - newham@arrl.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 hqinfo@arrl.org,

website — www.arrl.org/contact-arrl

Facebook
www.facebook.com/ARRL.org

Follow us on Twitter

i twitter.com/arrl - twitter.com/wiaw - twitter.com/arrl_pr
twitter.com/arrl_youth - twitter.com/arrl_emcomm
twitter.com/arrl_dxcc

YouTube
www.youtube.com/ARRLHQ

You QUL

with a pervasive and continuing conflict of interest is eligible for membership on its
Board.

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

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

Membership inquiries and general correspondence should be addressed to the adminis-
trative headquarters: ARRL, 225 Main Street, Newington, Connecticut 06111-1494.



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; kbur@arrl.org
Second Vice President

Bruce Frahm, K&BJ

1553 County Rd T, Colby, KS 67701
785-462-7388; kObj@arrl.org
International Affairs Vice President
Jay Bellows, KOQB

1925 Bidwell St

West St Paul, MN 55118
651-238-4444; kOgb@arrl.org
Chief Executive Officer

David Sumner, K12Z*

Secretary

David Sumner, K1Z2Z

Treasurer

Rick Niswander, K7TGM

Chief Financial Officer

Barry J. Shelley, N1VXY

Chief Operating Officer

Harold Kramer, WJ1B

Chief Development Officer

Mary Hobart, KIMMH

Chief Technology Officer
Brennan Price, N4AQX

Staff

General Counsel

Christopher Imlay, W3KD
Business Services Manager
Debra Jahnke, K1DAJ

Education Services Manager
Debra Johnson, K1DMJ
Laboratory Manager

Ed Hare, W1RFI

Marketing Manager

Bob Inderbitzen, NQ1R

Diane Petrilli, KB1RNF
Membership Manager

Yvette Vinci, KC1AIM

Circulation Manager

Media and Public Relations Manager
Sean Kutzko, KX9X

Membership & Volunteer
Programs Manager

Dave Patton, NN1N

Mike Corey, KI1U

Emergency Preparedness Manager
Production & Editorial Manager
Steve Ford, WB8IMY

Regulatory Information Manager
Dan Henderson, N1IND

VEC Manager

Maria Somma, AB1FM

Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton

Information Technology Manager
Michael Keane, KIMK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Bill Edgar, N3LLR

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

Vice Director. Tom Abernethy, W3TOM
PO Box 73, Accokeek, MD 20607
(301-272-0629); w3tom@arrl.org

Central Division
www.central.arrl.org

George R. Isely, W9GIG*

736 Fellows St, St Charles, IL 60174
(630-584-3510); w9gig@arrl.org
Vice Director. Kermit Carlson, W9XA
1150 McKee St, Batavia, IL 60510
(630-879-0983); w9xa@arrl.org

Dakota Division

Gregory P. Widin, KOIGW

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

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

Delta Division

arrldelta.org

David A. Norris, K5UZ

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

Jim Weaver, K8JE

5065 Bethany Rd, Mason, OH 45040-8130
(513-459-1661); k8je@arrl.org

Vice Director: Dale Williams, WASEFK
291 Outer Dr, Dundee, Ml 48131
(734-529-3232); wa8efk @arrl.org

Hudson Division
www.hudson.arrl.org

Mike Lisenco, N2YBB

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

Vice Director. William Hudzik, 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, IA 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
hg@arrl.org. Sending e-mail to any ARRL
Headquarters staff member is a snap. Just
put his or her call sign (or first initial and last
name) in front of @arrl.org. For example, to
send to Hiram Maxim, First President of the
ARRL, use wilaw@arrl.org, or hmaxim@
arrl.org. If all else fails, send a message

to 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); k1ki@arrl.org

Vice Director: Mike Raisbeck, KITWF
85 High St, Chelmsford, MA 01824
(978-250-1235); k1twf@arrl.org

Northwestern Division
www.nwarrl.wetnet.net

Jim Fenstermaker, K9JF*

129 Pendleton Way #88, Washougal, WA 98671
(360-256-1716); k9jf@arrl.org

Vice Director: Jim Pace, KTCEX
PO Box 1602, Centralia, WA 98531
(360-508-8437); k7cex@arrl.org

Pacific Division

www.pdarrl.org

Bob Vallio, W6RGG*

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

Vice Director: Jim Tiemstra, K6JAT
13450 Skyline Blvd, Oakland, CA 94619;
(510-569-6963); kbjat@arrl.org

Roanoke Division
www.arrl-roanoke.org

Dennis Bodson, WAPWF

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

Vice Director: Dr James Boehner, N2Z2Z
525 Barnwell Ave NW, Aiken, SC 29801-3939
(803-641-9140); n2zz@arrl.org

Rocky Mountain Division
www.rockymountaindivision.org

Brian Mileshosky, N5ZGT*

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

Vice Director: Dwayne Allen, WY7FD
PO Box 1482, Sundance, WY 82729-1482
(307-756-9439); wy7fd@arrl.org

Southeastern Division
www.southeastern.arrl.org

Greg Sarratt, W40ZK

230 Latigo Loop, Huntsville, AL 35806;
(256-337-3636); gsarratt@arrl.org

Vice Director: Jim Millsap, WB4ANWS
5127 Bramblewood Dr, Acworth, GA 30102
(770-928-8590); wb4nws @arrl.org

Southwestern Division
www.kkn.net/n6aa

Richard J. Norton, N6AA

21290 West Hillside Dr, Topanga, CA 90290
(310-455-1138); n6aa@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, K5SRAV*

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

Vice Director: John Robert Stratton, NSAUS
PO Box 2232, Austin, TX 78768-2232
(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: Frank T. Filipkowski, Jr, AD3M, 1130 N Hilton Rd, Oak Lane Manor,
Wilmington, DE 19803-5216 (302-656-0409); ad3m@arrl.org

Eastern Pennsylvania: Robert B. Famiglio, K3RF, PO Box 9, Media, PA 19063-0009
(610-359-7300); k3rf@arrl.org

Maryland-DC: James E. Cross I, WI3N, 16013 Dorset Rd, Laurel, MD 20707-5314
(301-725-6829); widn@arrl.org

Northern New York: Thomas Dick, KF2GC, 11 Jenkins St, Saranac Lake, NY 12983
(518-891-0508); kf2gc@arrl.org

Southern New Jersey: George Strayline, W2GSS, 10 E Pacific Ave, Villas, NJ
08251-2630 (609-741-8322); w2gss@arrl.org

Western New York: John Mueller, K2BT, 2011 E Main St, Falconer, NY 14733
(716-489-7001); k2bt@arrl.org

Western Pennsylvania: John Rodgers, N3MSE, 803 S Main St, Butler, PA 16001
(724-287-0424); n3mse@arrl.org

Central Division (IL, IN, WI)

Illinois: Tom Ciciora, KA9QPN, 1887 Irene Rd, Sandwich, IL 60548

(815-498-4929); ka9qpn@arrl.org

Indiana: Lou Everett Sr, WA5LOU, 11909 Cardis Ct, Cumberland, IN 46229
(317-622-1130); wablou@arrl.org

Wisconsin: Gary Sorensen, WOULK, PO Box 212, Oxford, WI 53952 (608-697-2652);
w9ulk@arrl.org

Dakota Division (MN, ND, SD)

Minnesota: Richard H. “Skip” Jackson, KS@J, 1835-63rd St E,

Inver Grove Heights, MN 55077 (651-260-4330); ks0Oj@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, WOADZ, PO Box 271, Selby, SD 57472-0271
(605-870-1784); w0adz@arrl.org

Delta Division (AR, LA, MS, TN)

Arkansas: Dale Temple, W5RXU, 5200 Timber Creek Circle, North Little Rock, AR 72116
(501-771-1111); worxu@arrl.org

Louisiana: James M. Coleman, AI5B, 1530 Military Rd, Bogalusa, LA 70427-2901
(985-516-2632); ai5Sb@arrl.org

Mississippi: Malcolm Keown, W5XX, 64 Lake Circle Dr, Vicksburg, MS 39180
(601-636-0827); wsxx@arrl.org

Tennessee: Keith E. Miller Sr, N9DGK, 1635 Jarratt Dr, Rockvale, TN 37135
(615-631-9952); n9dgk@arrl.org

Great Lakes Division (KY, Ml, OH)

Kentucky: Jim Brooks, KY4Z, 7099 Louisville Rd, Cox’s Creek, KY 40013
(502-349-2099); ky4z@arrl.org

Michigan: Larry Camp, WB8R, 71 Oakdale Lane, Coldwater, Ml 49036
(517-278-0406); wbh8r@arrl.org

Ohio: Frank J. Piper, KIBGW, 496 Hillview St, Pickerington, OH 43147-1197
(614-589-4641); kisgw @arrl.org

Hudson Division (ENY, NLI, NNJ)

Eastern New York: Pete Cecere, N2YJZ, 329 W Saugerties Rd, Woodstock, NY 12498
(845-246-4359); n2yjz@arrl.org

NYC-Long Island: Jim Mezey, W2KFV, 38 Appletree Ln, Carle Place, NY 11514-1336
(516-315-8608); w2kfv@arrl.org

Northern New Jersey: Richard Krohn, N2SMV, 23 Sweetmans Ln, Manalapan, NJ 07726;
n2smv@arrl.org

Midwest Division (IA, KS, MO, NE)

lowa: Robert McCaffrey, KOCY, 1210 Noble Hills PI, Boone, |A 50036

(515-432-2512); kOcy @arrl.org

Kansas: Ronald D. Cowan, KB@DTI, PO Box 36, LaCygne, KS 66040
(913-757-3758); kb0dti@arrl.org

Missouri: Dale C. Bagley, KOKY, PO Box 13, Macon, MO 63552-1822

(660-385-3629); kOky @arrl.org

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

New England Division (CT, EMA, ME, NH, RI, VT, WMA)
Connecticut: Betsey Doane, K1EIC, 92 Mohegan Rd, Shelton, CT 06484-2448
(203-929-7759); k1eic@arrl.org

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

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

New Hampshire: Peter Stohrer, K1PJS, 9 Gladstone St, Concord, NH 03301
(603-715-9299); k1pjs@arrl.org

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

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

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, AL7FS, 3445 Spinnaker Dr, Anchorage, AK 99516-3424
(907-345-3190); al7fs@arrl.org

Eastern Washington: Mark Tharp, KB7HDX, PO Box 2222, Yakima, WA 98907-2222
(509-965-3379); kb7hdx@arrl.org

Idaho: Edward Stuckey, Al7H, 2300 W Polo Green Ave, Post Falls, ID 83854-9680
(208-457-0354); ai7h@arrl.org

Montana: George Forsyth, AA7GS, 212 Skyline Dr NE, Great Falls, MT 59404
(406-868-2212); aa7gs@arrl.org

Oregon: Bonnie Altus, AB7ZQ, 7770 Harmony Rd, Sheridan, OR 97378
(971-237-0711); ab7zq@arrl.org

Western Washington: Monte L. Simpson, K2MLS, 2523 N Wycoff Ave,

Bremerton, WA 98312-2711 (360-373-3095); k2mls@arrl.org

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

East Bay: James Latham, AF6AQ, 1798 Warsaw Ave, Livermore, CA 94550-6140;
(925-447-6136); aféaq@arrl.org

Nevada: Joe Giraudo, N7JEH, 720 Holyoke Dr, Spring Creek, NV 89815-5306
(775-738-7110); n7jeh@arrl.org

Pacific: Bob Schneider, AH6J, PO Box 131, Keaau, HI 96749-0131
(808-966-8146); ah6j@arrl.org

Sacramento Valley: Ronald D. Murdock, W6KJ, 998 Bogue Rd,

Yuba City, CA 95991-9221 (530-674-8533); wékj@arrl.org

San Francisco: Bill Hillendahl, KH6GJV, PO Box 4151, Santa Rosa, CA 95402-4151
(707-544-4944); kh6gjv@arrl.org

San Joaquin Valley: Dan Pruitt, AE6GSX, 4834 N Diana St, Fresno, CA 93726
(559-779-2974); ae6sx@arrl.org

Santa Clara Valley: Brandon Bianchi, NI6C, 1154 Trivoli Way, Salinas, CA 93905
(559-313-3373); ni6c@arrl.org

Roanoke Division (NC, SC, VA, WV)

North Carolina: Bill Morine, N2COP, 101 Windlass Dr, Wilmington, NC 28409-2030
(910-452-1770); n2cop@arrl.org

South Carolina: Marc Tarplee, NAUFP, 4406 Deer Run, Rock Hill, SC 29732-9258
(803-327-4978); ndufp@arrl.org

Virginia: Carl Clements, WACAC, 4500 Wake Forest Rd, Portsmouth, VA 23703
(757-484-0569); wadcac @arrl.org

West Virginia: Charles L. Hardy Jr, WV8CH, 1203 Bachman Rd, Fayetteville, WV 25840
(304-719-2241); wv8ch@arrl.org

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

Colorado: Jack Ciaccia, WM@G, PO Box 21362, Boulder, CO 80308-4362
(303-587-0993); wmOg@arrl.org

New Mexico: Bill Kauffman, W5YEJ, 1625 36th St SE, Rio Rancho, NM 87124-1719
(505-349-0460); wsyej@arrl.org

Utah: Mel Parkes, NM7P, 2166 E 2100 North, Layton, UT 84040 (801-547-1753);
nm7p@arrl.org

Wyoming: Garth Crowe, N7XKT, 1206 Avalon Ct, Gillette, WY 82716-5202
(307-686-9165); n7xkt@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: David Drummond, W4MD, 5001 Lakehurst Dr, Northport, AL 35473
(205-339-7915); wadmd@arrl.org

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

Northern Florida: Paul L. Eakin, KJ4G, 800 Ocala Rd, Suite 300-357, Tallahassee, FL
32304-1669 (850-591-0442); kjdg@arrl.org

Puerto Rico: Rene Fonseca, NP30O, HC 67 Box 15593, Fajardo, PR 00738
(939-579-4134); np3o@arrl.org

Southern Florida: David Fowler, KADLF, 2702 Starwood Ct, West Palm Beach, FL
33406-5145 (561-676-3007); kddif@arrl.org

Virgin Islands: Fred Kleber, K9VV, PO Box 24275, Christiansted, VI 00824-0275;
k9vv@arrl.org

West Central Florida: Dee Turner, N4GD, 10132 64th St 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); ke8dm@arrl.org

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

Orange: Carl Gardenias, WU6D, 20902 Gardenias St, Perris, CA 92570
(951-490-2270); wuéd@arrl.org

San Diego: Stephen M. Early, AD6VI, 4724 Maple Ave, La Mesa, CA 91941
(619-461-2818); ad6vi@arrl.org

Santa Barbara: Robert Griffin, K6YR, 1436 Johnson Ave,

San Luis Obispo, CA 93401-3734 (805-801-7292); kéyr@arrl.org

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

North Texas: Chris Brewer, N5GMJ, 8308 N Water Tower Rd, Saginaw, TX 76179-5169
(817-939-3128); n5gmj@arrl.org

Oklahoma: Kevin O’Dell, NOIRW, 1405 N 7th St, Perry, OK 73077-2206
(580-220-9062); nOirw@arrl.org

South Texas: Lee H. Cooper, W5LHC, 2507 Autrey Dr, Leander, TX 78641
(512-260-7757); wslhc@arrl.org

West Texas: Bill Roberts, W5NPR, 34 Sunny Glen, Alpine, TX 79830 (432-837-2741);
w5npr@arrl.org



AMERITRON .

. 8300 Watts . .

. 949!

More hams use Amerttron AL-811/H amplzf iers than any other ampllf ier in the world!

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

AL-811H

$

Suggested Retail
4-Tubes, 800 Watts

tubes. You get absolute
stability and superb per-

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

AMERITRON no tune Solid State Amplifiers

ALS-500M 500 Watt Mobile Amp

ALS-500M
t *899
. Suggested Retail

500 Watts

PEP/400W CW output, 1.5-22 MHz, instant
bandswitching, no tuning, no warm-up.
SWR, load fault, thermal overload protect-
ed. On/Off/Bypass switch. Remote on/off
control. DC current meter. Extremely quiet
fan. 13.8 VDC. 9Wx3'/,Hx15D in., 7 Ibs.
ALS-500RC, $49, Remote Head.

Desktop Kilowatt Amplifier
AL-80B

1495

Suggested Retail
Whisper quiet desk-

top amp plugs into 120
VAC to give full kilowatt SSB PEP output.
Ameritron’s exclusive DynamicALC™ doubles
average SSB power out and Instantaneous
RF Bias™ gives cooler operation. All HF
bands. 850 Watts CW out, 500 Watts RTTY
out, extra heavy duty power supply, 3-500G
tube, 70% efficiency, tuned input, Pi/Pi-L
output, inrush current protection, dual Cross-
Needle meters, QSK compatible, 48 Ibs.
14Wx8'/.Hx15'-D in. Two-year warranty.

Near Legal Limit ™ Amplifier
AL-572

1795

Suggested Retail

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

AL- 800H $4295

ALS-600 Station 600 Watt FET Amp
No tuning, no fuss, no
worries -- just turn on
and operate. 600
Watts PEP/500W CW,
1.5-22 MHz, instant
bandswitching, SWR

protected, extremely ALS-600

quiet, SWR/Wattmeter, $1 499

ALC control. 120/220 .
Suggested Retail

VAC. Inrush protected.
9',Wx6Hx12D in. ALS-600S, $1599,
ALS-600 with 10 Ib. switching power supply.
ALS-1300 Solid State 1200 Watt Amp
ALS-1300

$2899

Suggested Retail

Ameritron’s highest
power solid state FET no-tune amplifier
gives you instant bandswitching, no tuning,
no warm-up, no tubes to baby and no fuss!
Outstanding reliability is insured by using
eight rugged MRF-150 power FET’s
mounted on the dual heavy duty heat sink.
Run up to 1200 Watts of clean SSB output
power (just 100 Watts drive gives full rated
power) for continuous coverage between
1.5-22 MHz. Compact 10Wx6'2Hx18D in.

HF Amps with 3CX800A7 tube
These compact desktop
amplifiers with 3CX800A7
tubes cover 160-15 Meters
including WARC bands.
Adjustable slug tuned input

Suggested Retail  circuit, grid protection,

L300F front panel ALC control,
vernier reduction drives,
l'tube, 1250 W heavy duty 32 Ib. silicone
AL-800HF

steel core transformer, high
capacitance computer grade
filter capacitors. Multi-
voltage operation, dual
lighted cross-needle meters.

2 tubes,
1.5 kW Plus
AL-800, $2795

cross-needle meters, multi-voltage transformer. with Eimac® fubes 14'/:Wx8'/,Hx16'/D in.

Ameritron brings you the finest high power accessories!

ARB-704 amp-to-rig ADL-1500 Dummy  ADL-2500 fan-cooled ATP-100 Tuning

interface. . . °59” Load with oil . ..
Protects = Oil-cooled. 50
rig from {7 7 Ohms. 1500
damage by ©  Watts/5 min-

keying line transients “= ¥ utes. SWR<
and makes hook-up 1.2 to 30 MHz. Low
to your rig easy! SWR to 400 MHz.

$74’  Dry Dummy Load,*219°
=T Whisper quiet
oy fan, 2.5kW/1

Pulser

for full power, best
minute on, ten

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

power supply stress,
component failure.

formance on higher bands

your operating p0s1t10n =

license) -- including WARC and most MARS
bands at 100% rated output. Ameritron’s
Adapt-A-Volf™ hi-silicon core power transformer
has a special buck-boost winding that lets you
compensate for high/low power line voltages.
You also get efficient full size heavy duty
tank coils, slug tuned input coils,
operate/standby switch, transmit LED, ALC,
dual illuminated meters, QSK with optional
QSK-5, pressurized cooling that you can
hardly hear, full height computer grade filter
capacitors and more. 13°*/sWx8Hx16D inches.
AL-811, $799. Like AL-811H, but has
three 811A tubes and 600 Watts output.

AMERITRON full
legal limit amplifiers
AMERITRON legal limit amps use a

super heavy duty Peter Dahl Hypersil®
power transformer capable of 2.5 kW!

Most powerful -- 3CX1500/8877
AL-1500F

3CX1500/8877 Tube
AL-1500

~ Suggested Retail Eimac®™ tube
Amerltron s most powerful amphﬁer uses the

herculean 3CX1500/8877 ceramic tube. 65
watts drive gives you full legal output -- it’s
just loafing with a 2500 Watts power supply.

Toughest -- 3CX1200Z7
AL-1200

*3995

Suggested Retail
Get ham radio’s
toughest tube
Tl with the
Amerltron AL 1200 -- the Eimac®
3CX1200Z7. It has a 50 Watt control grid
dissipation. What makes the Ameritron AL-
1200 stand out from other legal limit ampli-
fiers? The answer: A super heavy duty
power supply that loafs at full legal power -
- it can deliver the power of more than 2500
Watts PEP two tone output for a half hour.

Classic -- Dual 3-500Gs
AL-82

32745

Suggested Retail
This linear gives
you full legal out-
put using a pair
of genume 3-500Gs. Competing linears
using 3-500Gs can t give you 1500 Watts
because their lightweight power supplies
can t use these tubes to their full potential.

... %69”
Safely tune up .
linearity. Prevents over-
heating, tube damage,

Call your dealer for your best price!
( Free Catalog: 800-713-3550 )

AMERITRON
... the world’s high power leader!
116 Willow Road, Starkville, MS 39759
TECH (662) 323- 8211 » FAX (662) 323-6551
8 a.m. - 4:30 p.m. CST Monday - Friday
For power amplifier components call (662) 323-8211

http://www.ameritron.com

Prices and specifications subject to change without notice. ‘“2013 Ameritron.

AMERITRON . . . the world’s high power leader!
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Professional Grade Equipment from Array Solutions

Introducing the Shared Apex Loop Array™

The Shared Apex Loop Array™ is a revolutionary 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 DX'er alike.

DXPEDITION

Fully Automatic Remote

Antenna Tuners

Exclusively from “RF Communication
Electronics” in Germany, fully-automatic
remote tuners for both balanced and
unbalanced loads. Full legal limit power
capability. T

Visit our Webpage
for more
information!

Rig Expert Antenna

Analyzers NEW!

See the full Rig Expert line
including the new AA-170 on our Webpage!

BEKO VHF and UHF

Two models to chose from:
® AS-SAL-20 - optimized for VLF, BCB, Low Band DXing, shortwave to 15MHz,
20 feet tall and about 40 foot diameter

m AS-SAL-12 - optimized for BCB, and 3-30MHz , 12 feet tall, and 28 foot
diameter

Amplifiers
i 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!

NEW! | — |

New Analyzers from Array Solutions
AIM uhf Analyzer

ARRAY SOLUTIONS

NEW!

Expanded frequency
coverage to 1.4 GHz
See our web page for details

NEW!

RF ARRAY SOLUTIONS
-

RUN

Introducing the

VNA uhftwo-port me

0

NEW!

PowerMaster Il

New Larger, Sharp & Fast LCD Display
Reduced Energy consumption

USB and RS-232 interface built-in

New - Both 3kW and 10kW couplers on one
display - switched

Supports 2 like couplers simultaneously
(BKW & 3kW, 3kW & V/UHF, 10kW & 10kW)

Vector Network
Analyzer

® Frequency range from
5kHzto 1 GHz

m Data plots include SWR, RL, R + X, series and parallel, magnitude, phase, and more

= Dual Smith charts with rotation and 20 markers

® Plots and calibration files can be saved and used anytime in cvs and dynamic formats.

® True TDR function.

Other top-quality brands represented by Array Solutions...

FRITZEL® ; . OM,..

W3NQN

Check our webpage for more new products!

Array Solutions’ products are in use at top DX and Contest stations worldwide as well as commercial and governmental installations.
We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and installation of antennas
systems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE consulting services.

‘u e

fjl;rl_'BEAM Ph'lmsmw Pmm,m REn

no u":

Sunnyvale, Texas USA
Phone 214-954-7140
sales@arraysolutions.com
Fax 214-954-7142
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i The Revolutionary KX3 All-Band/All-Mode Transceiver . * =i o= = 5
S Our new KX3 is a competition-grade transceiver that literally puts the world .~ SSSFET TR A
3o in the palm of your hand. With its large display, rich control set, and adjust- . - firsttime Hi _:IL_ rsinmind (7 —gf By
able operating angle, the ultra-compact KX3 is equally at home on your : ~ 17"x3.5"x74"(43cm mx’
desktop, in a vehicle, or in remote field locations. It's a true software-defined I I 4F i
radio (SDR), with dual watch, noise reduction, digital voice recorder, RX/TX _ M S :1“" e A
EQ, VOX, split-band speech compression, and CW keyer. The built-in PSK31 il er e s 150 mA;
and RTTY modes work with or without a computer. Add the internal ATU, e e T ;
- .

.-'"i"‘ battery pack, and roofing filters for unmatched portability and performance.
R
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Up Front
Steve Ford, WB8IMY, upfront@arrl.org

Solar Cooper
Eddie Castillanes, KI6JAY
castillanes @sbcglobal.net

| commute — a lot. At times, even my lunch hours are spent in my
car. So, one day | thought about how | could turn the abundance of
available Southern California sunshine into something useful and
combine it with Amateur Radio — all within the tight confines of my
Mini Cooper S car.

If you hold your hands about 6 inches apart as though you were
handling a large softball, you can envision the size of the battery
that comes standard in a Mini Cooper. Knowing that | would be
transmitting about 50 W at UHF/VHF, | realized that if | sat in my car
without the motor running, | might be unable to start my car after
just a few minutes of ham radio enjoyment!

To solve the dilemma, | decided to “solarize” my Mini by mounting

a solar panel on the roof. Fortunately, the Mini has a cool roof rack
that suits this purpose perfectly. To mount the panels to the roof
rack, | used a thin sheet of aluminum. | also used aluminum for the
solar panel lock-down strips, which were easy to create using some
aluminum L-brackets. Since the solar panels generate much more
power than | need to run my radio, | use the excess energy to run

a marine fan in my car that helps keep the air circulating and the
interior cool.

My solar/electrical system consists of the following components:
= A 30 W mono-crystalline solar panel

= A 15 W mono-crystalline solar panel

= An aluminum mounting plate

A close-up view of the solar panels with the wiring snaking into the
rear hatch.

Two deep cycle marine batteries and other gear in the trunk.
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= Two Sears deep cycle marine batteries (connected in parallel)
= A Morningstar 12V, 20 A solar charge controller

= A Flexcharge eight-event programmable 12 V timer

= A Powerwerx four-way power-splitter

= Two Watts Up? power meters

= A marine-grade three-speed dc fan

| considered (and fretted over the thought of) putting a hole in the
roof of my car to bring the solar panel power to the interior, but then
| realized that the wires could snake down through the rain gutter at
the rear hatch. Despite the wires entering the car this way, I've never
experienced a leak.

My VHF/UHF transceiver is an lcom IC-208H. My antenna is a
Larsen KG2/70CXPL window-mount model.

| got into welding a few years back, so | made some custom mounts
for the 208H control head unit and the Watt’s Up? meters. Because
| might actually want to carry something securely on the roof, | put
holes into the aluminum mounting plate so | can tie something to it,
like a suitcase or duffel bag. | just have to be careful not to exceed
the weight rating for the rack with the combined weight of the panels
and any luggage!

The finished installation works great, looks great and it's “green”
to boot!
Custom
mounts
for the

transceiver
control head
and speaker.

The finished installation. Stylish and environmentally friendly!
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A powerful performance you won't want to miss

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

The KPAS500 features 160-6 m coverage, instant RF-based band switching with any radio, alphanumeric
status display, bright LED bar graphs, and a rugged, built-in linear supply. The amp's manual band
switches can be used to change bands on the K3. The K3 can even select per-band amplifier drive levels
automatically when the amp is placed into operate mode, so you'll rarely need to adjust power output.

The K3 already gives you the competitive edge, with its optional high-performance sub receiver, roofing
filters as narrow as 200 Hz, new audio peaking filter (APF), and one of the cleanest SSB signals around.
Adding the P3 and KPA500 will take you, and your station, to the next level.

A\ mhmowkyﬂ‘.ﬁ www.elecraft.com < 831-763-4211

P.O. Box 69, Aptos, California 95001-0069

Elecraft is a registered trademark of Elecraft, Inc.



| Rigs Can’t Run
* by Candlelight...

Uninterruptable Power Solutions from West Mountain Radio

_ — DC-to-GO with RIGrunner & Super PWRgate PG40S
L ! - "\ This is our best selling DC Power Source. Unit includes:
' rd: ‘ - RIGrunner 4008, Power Distribution unit; 40A/ 8 outlet

= - Super PWRgate PG40S, Auto-Power Switch

Both units come mounted to a Group 24 size, Tough
Polypropylene Battery Box. (Battery sold separately)
Simply connect the battery to the battery leads using
Powerpole connectors. Includes 12 pair/ 30A

Powerpole connector pack. 1 year warranty. #58513-1381

’“UJ’J’IIJJJJ.- AUty ,;r L.f.m ul_.a _j-* moniLoring &ia

erover/indervoltage, L Vearwarmantys #58307-1035

MBTESIG TN ETS VI 20 0N ENRT Y DU S GV ORtE N ESElET]

L

U
Super PWRgate PG40S PWRcheck DC Accessories
Uninterruptable Auto Power Measure OV to 60V DC, up to PWRcrimp Tool
Switch- continuous supply at 40A: voltage, current, power, Powerpole connector packs;
40A from either Power Supply Amp-hours, and noise. Internal 15A, 30A, 40A

or Battery with ability to charge! long-term log. USB interface. Zip cord, power cable
1 yr warranty #58403-1046 1 yr warranty #58430-1286 PWRbrite, LED light strips

551 MOUNI:AIN www.westmountainradio.com/QST1013

FREE Shipping sales@westmountainradio.com
on orders over $100 (262)522-6503 x35 Sales
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1.9~29MHz 100W
All Mode + SDR Transceiver

DX-SRIT
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A HYBRIOD MAGIC.

Now you can enjoy the thrill of DX QSO all over the world with the Alinco DX-SRIT.

A new desktop radio designed to be affordable without compromising performance, the
DX-SRIT boasts an analog easy-to-use transceiver featuring 3 ceramic filters with narrow
modes and optional mechanical filter insertion capabilities; excellent 1ppm stability and an
internal voice/data VOX circuit to easily interface the data-communication modes such as
SSTV and PSK31.

Yes, the DX-SRIT is a hybrid, stand-alone analog and digital SDR transceiver, yet simple
operating commands, straight forward and logical key layout ————
assures that you can start enjoying this state-of-the-art transceiver !
from the moment you first power up!

With front-panel separation, large bright LGCD display, front facing
speaker, Auto-keyer and many other desired features the DX-SRIT
is ready to capture the attention of everyone from a beginner in the
world of Shortwave to the most experienced operators!

A personal computer of certain specification is required for SDR and Data-communication operations.

REMTronix, Inc.

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

GD: 510-298-5100 (F9: 510-887-0314 (M1 : http://www.remtronix.com
m: alinco @ remtronix.com : alincosupport @ remtronix.com

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

Missing the Novice Bands

I miss the Novice license and the community
of beginners that existed on the Novice
bands. My nostalgia has nothing to do with
CW; it’'s about the loss of a special “place”
where new hams and experienced old tim-
ers could connect.

| learned a lot from the old timers by operat-
ing on those Novice bands with reduced
power before | was given full access to all
ham bands and full power. Most of us
earned our stripes on the Novice bands and
learned to listen and to operate correctly.

| wish we could go back to a true entry-level
license. It could include phone operation if
you like, but it should limit power and fre-
quency privileges for a mandatory year. I'd
suggest a 100 W limit and use of the old
Novice bands, as well as a set of phone sub-
bands on 80, 40 and 15 meters. Yes, there
would have to be tolerance and Elmering by
those of us who are now old timers. That’s
what we had on the old Novice bands.

We’ve dumbed down our tests and opened
a whole new world to those who may not be
ready for it. In this environment, when things
go awry, it’s not the fault of the new guy. He
hasn’t had the chance to be properly men-
tored because the FCC took away our old
training grounds.

Dave Warnick, WA3F
Dover, Pennsylvania

NTS Message Formatting
Still Needed

| read the comments of Robert Giriffin,
K6YR, in the June “Public Service” column
with interest [“State of the National Traffic
System: A View from Within,” page 77]. |
must say what Robert notes under the sub-
head “Taking a Measure of NTS” is, in many
ways, the same as | observe.

However, he encourages us to believe that
shifting to free-form e-mail type messages is
a positive step for Amateur Radio and NTS.
My experience has been otherwise.

A free-form e-mail message doesn’t provide
the template for stations to apply proper

emergency message formatting, as was es-
tablished long ago by the NTS. Without such

formatting, vital information may accidentally
be deleted (such as the routing back to the
originator) as the message is relayed.

The one ray of hope is that many local CERT
group leaders are training their members in
how to use the NTS message format. These
CERT leaders recognize that this format car-
ries in its “envelope” plain English data that
allows the recipient to send a return mes-
sage efficiently to the sender no matter what
mode is used.

The national ARES® leadership needs to
emphasize the need for all members to rou-
tinely practice NTS traffic handling by partici-
pating in Section-level NTS nets, both in
sending messages and delivering messages.
In the Connecticut Section, for example, the
local nets meet every night and start times
are staggered from 8:30 through 9:30 seven
days a week.

One change that might help encourage
ARES members to use the NTS message
format is for the ARRL to do away with the
minimum reportable Public Service Honor
Roll score.

While it is good for ARES members to know
how to use a Winlink RMS for message han-
dling, they should understand that in an
emergency the NTS message system and
format provide both the message-moving
structure and the template for internationally
accepted formal emergency messages.

If ARES members participate in NTS nets
even once a week, they will be better pre-
pared to provide our served agencies with
messaging capability when commercial ser-
vices like the Internet fail. After all, public ser-
vice is one of the missions of the Amateur
Radio Service — the one ARES was de-
signed to meet.

Larry Buck, KIHEJ
New Britain, Connecticut

A Repeater with Four Decades
of Public Service

| read with much interest the “Inside HQ”
column by Harold Kramer, WJ1B, in the

July issue, regarding the Boston Marathon
attack. | noted the use of the 146.67 MHz re-
peater in Quincy, Massachusetts — a re-

peater with which | was involved when it was
established in the early 1970s.

At the time | was the Communications and
Radio Officer for Quincy Civil Defense. The
proposed repeater site was atop a municipal
building in Quincy and | endorsed the re-
peater association’s application, which offered
the use of the repeater to Civil Defense in the
event of any emergency. The request was
granted and the city was repaid in spades
during the great blizzard of 1978. All vehicular
traffic was banned in the Common-wealth for
the most of a week and Civil Defense took
over the repeater 24/7. It provided invaluable
communications during that week, possibly
saving some lives during medical emergen-
cies that were handled via the repeater.
Members of the repeater association stood
by at home, equipped with tools and spare
parts kits to make repairs in the event of a
failure. Needless to say, the repeater oper-
ated flawlessly throughout the period.

| am now retired from such activities, 60
years after | got my first license. I'm gratified
to see the repeater is still outstanding in its
public service role and | am proud to have
been associated with all those fine people
who helped put it on the air so long ago.

Tony Shalna, W1BFZ
South Weymouth, Massachusetts

Fond Memories

The “Vintage Radio” column in the June
issue of QST brought back many fond mem-
ories of my Heathkit HW-30 “Twoer” trans-
ceiver. | received my Novice license
(WNQTML) in January 1968 when Novices
still had 2 meter voice privileges. My Elmer,
WOTW (SK) had a Twoer and | just had to
have one, too.

| participated in the ARRL June VHF QSO
Party that year and submitted my results to
the ARRL along with a picture of me using
my Twoer. | was shocked when | read the
December 1968 issue of QST and saw my
picture in the contest results, but what really
surprised me was the fact that | was the one
and only Novice entrant west of the
Mississippi!

Trent Hays, WBOHZL/DW5HT
Eastern Samar, Philippines

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 every letter received, but we can only publish a few each month. We reserve the right to edit

your letter for clarity, and to fit the available page space. Letters published in “Correspondence” may also appear in other ARRL media.
The publishers of QST assume no responsibility for statements made by correspondents.
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ELEGANT | POWERFUL | SIMPLE | SMART
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FLEX-6000 SIGNATURE SERIES

with SmartSDR'

- New SmartSDR™ user interface
- Ultra low noise direct sampling receiver
- Built in antenna tuner

- Optional GPS Disciplined Master
Oscillator

- Ethernet-attached Radio Server

- State of the art digital audio processing




www.hamcg.com

HIGH SIERRA

COMMUNICATIONS PRODUCTS

4. My Account

Search Products Q

Homepage | Deal of the Day | Monthly Ad in QST | Discount Club | Product Instructions | Password or Email Address

Video Review

ARRL Review
Andy-Crimp Pro

Shop by Category

Dayton Deals of the Day

Raincoat Tape
This Month’s QST Ad Video Demo
Rope : Using Raincoat Tape
Coax Connectors, 3
Ferrite Beads, Tools )
Special Sale
Coax Cable, Wire
Headphones, Mics, Deal of the Month
Connectors
Tools . - -
On Sale This Month at High Sierra
Flashlights >

Powerpoles, Tools
Emergency Products >

Screws, Nuts, Balls

Liok:
LA

StopLight

Deal of the Month

/= Eai:coat Tape

Now in 16 Colors
Waterproofs Connections
Regular $10 Each
Sale $5.73

Computer Accessory > 6 Way PowerTap ! S
""h"““ﬂﬂ:‘;‘"ﬂ" Powerpole Polarity Testar - Megaphone
% Grean “Good to Go”
Power Cables ? Very Handy bl Table Top Clamp Vise Super Lowd 5 Watls
Only &l High Siemal Only at High Sierral It Swivils 360 Dagraes Warning Tone
Bﬂgs 3 ~ Regular £35 ular $25 . anﬁguaigus%gm . Regular S20
Online Sale $24.73 ' gpjine'Sale $1573  Online Sale$2573  Online Sale $15.73

Antennas, Mounts

High Sierra Parts >

www.hamcg.com =

11in1E Tool
Sizsof  Cod ot

Andy Crimp Pro
Amazing Andy Crimp Pro Cri

Andﬁ Grimp Pro
Deluxe Tool Set

5 Tha Most les
Does More Types of POWBIDOIES aou Tro paeet (ot G beycey D026 More Types of Powemoles

Andy Crim Prﬁ Die
Ar%rsun Pmpveruulﬁ

e foy B 15,30, 45, 50 and 75 Amp 15,30, 45,50 & 75 Amp
Stainless Steel Made loLast g biabie from Hlun'Sderrn 3 Dies, Coax Cuther, Codx Strippers Availaie from High Sierra
Regular $6 Requiar $100 Aunilable from High Siera g

Online Sale $4.73  ppline Sale $49.73

e i

Suction Cup Vise
Large Suction Cup
Swivals 360 Dagress

#1 Rangler Ro
Leans (Qver 80 Dagrees g pe

3/16 x 500 Feet
Nouble Braidad Dacron Polyester

Jinch Jaws
Regular 540

Online Sale $22.73

Regular $120
Online Sale $73.73

Regular 275
Online Sale $§129.73

Jaws Antenna Mount
3/8 x 24 Threaded Mount

Great For HF Antennas
Regular
Super Strong, Not AMecled by (N 0nyjine Sale $33.73

Regular 30
Online Sale $24.73

. Antenna Launcher
Adjustable Universal Clamp  graay for Instaliing Wirs Antennas

Wrist Support for Greator Distance
lar 510

Regu
Online Sale $5.73
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Which Stepp::

2, 3, and 4 Element Yagis

Product is Best for You?

For the hams who are fortunate enough to have towers in their backyards. Gain and directivity is yours with a SteppIR Yagi.

2 Element 20m-6m Yagi

100 controller included.
‘ 3 Element Yagi 20m-6m

Vertical and Dipoles

For the ham who may not have a tower, but a tree or two for
a dipole. StepplR verticals work great when there are no tall
structures around to hang some wire. And, the low take-off
angle can be your friend.

BigIR Vertical Antenna, 40m-6m

BigIR vertical antenna, 40m-6m continuous coverage, 32 ft
length, 15 Ib total weight, 2 sq ft wind load; EIA 222C wind
rating when guyed; Comes with SDA 100 controller and
1.5”mounting pole ; Does not include optional

80m caoil.

SmalllR Vertical Antenna 20m-6m
20m-6m continuous coverage, 18 ft
total length, 12 Ib weight, 1 sq ft wind
load; EIA-222C wind rating without
guys.

20m-6m Dipole

20m-6m continuous coverage dipole;
36 ft element length; Comes with
SDA 100 controller.

Check out

our website for,

Granklﬂ .-“

_ pdates! r
WYV,

2112 116th Ave NE Suite 1-5, Bellevue, 98004
www.steppir.com
Tel: (425) 453-1910 Fax: (425) 462-4415

2 element Yagi, 20m-6m continuous coverage; 57” boom, 36 ft longest element, 18.2 ft turning radius, 6 sq ft wind load, 30 Ib; SDA

e 3 element Yagi, 20m-6m continuous coverage; 16 foot boom, 36 ft longest element, 19.7 ft turning radius, 6.1
sq ft wind load, 51 Ib; SDA 100 controller included.

4 Element Yagi 20m-6m

|
— ._; - . 4 element Yagi, 20m-6m continuous coverage; 36 ft longest element, 24.1 ft
J \-’ turning radius, 9.7 sq ft wind load, 99 Ib; SDA 100 controller included.

Dream Beam Series Yagi’s

The Dream Beam series offers antennas for both space limited
Hams as well as the “Big Guns” who have the space and want
the very best.

" DB11 Yagi Antenna
s * DB11 Yagi, 18.5 ft element length, 11 ft boom,
) 10.8 ft turning radius, 61 Ib, 5.9 sq ft wind load;
2 active elements on 20m; 3 active elements on
\ |_) 17,15, 12, 10, 6m.
-+——" | DB18 YAGI N N
n':.__ Dreambeam DB18 yagi, 3 el on
( '™ 20m-6m, 2 el on 40/30m, 18 ft
| — boom; Does not include optional
6m passive element kit; Includes
SDA100 controller. ‘

o

A ( ()l DB1SEYAGI il -
Dreambeam DB18E, 3 el 30m-6m, ‘
2 el 40m, three looped elements, does
not include optional 6m passive element
= kit, 18 foot
E boom; Includes
Z . SDA 100 |
-l controller. U U
‘ DB36 DreamBeam Yagi,
| [ 40m-6m
f-"‘ i DreamBeam DB36 4 element
‘ ‘ ‘ I Yagi, 40m-6m continuous
uouo Y hr[ J[ coverage; 36ft boom, 48 ft

longest element, 26 ft turning
radius, 17.5 sq ft wind load,
160 Ib; SDA 100 controller
included.

Lani
L)

M DB46 DreamBeam Pro Yagi
e ™ | 5 elements on 20m-6m and 3
elements on 40/30. DB42 provides
coverage from 80m through 6m
(with optional 80m dipole kit).
The DB42 has a 49 ft looped driven
’ element. End loop elements only
A

39 feet long, yet the performance is
as if all 3 of the loop elements are
49 feet long. 29 ft turning radius,
19.9 ft wind load. Includes basic
SDA100 electronic controller,
connector junction box and Astron
LS3 power supply with cable.
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Frank Fahrlander, N7FF

My homebrewed 43 foot vertical, though a
source of pride, left a few things to be de-
sired. Its performance on the higher bands
left me unsatisfied — 20 and 15 meters was
mediocre and operation on 10 meters was
not practical. On that band, the vertical was a
challenge to tune and it had a poor radiation
angle. I addressed these issues by using my
vertical to support a three band trap dipole

Dipoles Atop a Vertical

The popular 43 foot vertical antennas tend to be

poor performers above 20 meters. Here’s a creative
multiband solution that enhances DX potential.

along with an 80 meter resonant wire dipole.
With the exception of 60 and 12 meters, this
antenna system covers all Amateur Radio
bands from 80 to 10 meters. Before describ-
ing the antennas in detail, I’1l first give a
brief system overview.

Antenna System Overview

Figure 1 is a schematic sketch of the entire
antenna system. Starting in the shack, an
MFJ-998 automatic antenna tuner matches
both the dipoles and the 43 foot vertical. The
output of the antenna tuner can be switched
to either a dummy load or a bias T, which is
used to send a control signal to select either
the vertical or the dipoles as the operable an-
tenna.! The output of the bias T passes

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

through a grounded bulkhead to the outside
of the shack.

The coax from the bulkhead connects to a
second bias T located in a utility box at the
base of the 43 foot vertical. The control sig-
nal from the bias T operates a relay to con-
nect the coax signal to either the vertical or
the dipoles. The absence of 12 V on the con-
trol signal leaves the center conductor of the
coax connected to the vertical through an
MFJ 1:4 unun. The shield of the coax is con-
nected to a ground plate that serves as the
junction for 32 radials, each 30 feet long. The
vertical is mounted to the ground plate by a
Delrin insulator that is pivoted, allowing the
antenna to be rotated down for maintenance.

A 12V control signal from the bias T oper-
ates the relay and switches the coax center
conductor and shield to a coax that travels to
the top of the vertical through its center. At
the top of the vertical the coax is attached to

MFJ-998
Automatic )
Antenna Tuner Exterior
House
Wall
~M
Switch
Bias T
AD5X

4[

July 2004 QST

Dummy

Load Vert O Dipole
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Figure 1 — Antenna system schematic overview.
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a balun made by coiling 35 turns of smaller
coax around a short PVC extension tube.

The top of the extension tube supports a plas-
tic junction box that in turn supports each
end of a three band trap dipole along with the
two center ends of the 80 meter resonant
wire dipole. The center of the coax from the
balun is connected to both one end of the trap
dipole and one of the center ends from the

80 meter wire dipole. The shield of the coax
is similarly connected to the other trap dipole
end along with the other 80 meter dipole cen-
ter end.

The Vertical

I built my 43 foot vertical using 6063-T832
drawn aluminum tubing. Table 1 lists the tub-
ing in assembly sequence. It shows the
lengths and amount of overlap between adja-
cent tubes. The four bottom tubes are joined
end to end using internal 2 foot sections of

2 inch tubing. The next four tubes all overlap
18 inches into the tube below them. The top
tube is a special case and it slips over the pre-
vious tube and overlaps 12 inches. I used elec-
trical joint compound in each of these joints
and pop rivets to secure the tubes together.

The ground mount for the vertical is com-
prised of two pieces of metal. On the bottom
is a 5 x 8 x ¥ inch steel base plate with a

12 inch piece of rebar welded vertically to the
center of the bottom. It’s anchored to the
ground by the rebar and a ground rod so it
doesn’t move when the antenna is raised or
lowered. On the top base are two small steel
plates welded vertically to form a mounting
fork. Holes in the fork hold a 3 inch long
/4-20 stainless machine screw and nut.

On top of the base is a 10 inch square /% inch
thick aluminum plate. Slots were cut to allow
it to slip over the fork and be screwed to the

base. A hole was also provided that matched
the hole in the base for the ground rod.
Figure 2 shows the mount with the vertical in
the raised position.

The white piece sticking out of the vertical is
the visible portion of an 8 inch long 1.5 inch
diameter Delrin rod. The rod was cut in half
along its length to minimize obstruction of
the end of the vertical. It is attached to the
inside of the vertical with two %4-20 stainless
steel machine screws. I recessed the connect-
ing nuts in the Delrin and trimmed the
screws flush to the surface of the Delrin so
they didn’t interfere with the dipole’s coax.

The aluminum plate electrically connects the
ground rod, the ground side of a 1:4 unun
and the ends of my 32 radials. The radials
are 30 foot lengths of #17 gauge enameled
copper wire [ happened to have on hand. I
held the radials in place with 7 inch gutter
nails and covered them all with the pine bark
T use for my “retirement lawn.”

The Dipoles

Since my highest priority was getting better
performance on 10, 15 and 20 meters, I de-
cided to use the vertical as an antenna mast
to support a trap dipole for those bands. I
also made provisions to add other dipoles to
the family in the future. Presently, [ have one
additional dipole attached — a wire dipole
resonant in the center of the 80 meter band.

The trap dipole is made from 6063-T832
drawn aluminum tubing and four homebrew
coaxial traps. Table 2 lists the tubing and
traps in assembly sequence for one half of
the finished (tuned) dipole. The tubing con-
nections are made by cutting slots in the
ends of the outer tube and tightening it to the
inner tube with stainless steel hose clamps.
Electrical joint compound was used in each

of these joints. The two halves of the dipole
are joined inside an electrical box, described
later. The total length of the assembled di-
pole is 24.5 feet.

The inner traps resonate at 28.85 MHz. and
the outer traps are tuned to 21.23 MHz. The
trap designs were adapted from those de-
scribed by John DeGood, NU3E, in his fine
article on his attic trap dipole. You can find
this article on John’s website at degood.org/
coaxtrap/. Also, I used the very helpful coax

Figure 2 — The 43 foot vertical antenna
attached to its insulated swivel base. The
dipole’s coax feed enters through the hollow
Delrin rod that forms the base insulator. The
gray electrical box contains an MFJ 10-10989D
wired as a 1:4 unun.
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Figure 3 — Dipole trap construction details.
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Table 1
Vertical Antenna Composition

Tube # Length Overlap Outside
(feet (inches) Diameter

(inches)

1 6 0* 2%

2 6 0 2%

3 6 0 2%

4 6 0 2%

5 6 18 2

6 6 18 1%

7 6 18 1%

8 6 18 1%

9 2 12 1%

*see text

trap design tool developed by Tony Field,
VEGYP, available at www.qsl.net/ve6yp/
index.html.

All the traps are built by winding calculated
lengths of coax onto 1 inch schedule 40 PVC
couplings. My couplings were 2% inches
long and 1% inches in diameter. These di-
mensions can vary by manufacturer so be
sure to measure them or factor whatever size
you use into the trap calculations.

Figure 3 shows the construction details for a
typical trap. Two 8 inch lengths of %5 inch
aluminum tubing are fitted equally over each
end of a 7 inch piece of % inch fiberglass rod
leaving a 1% inch gap of bare fiberglass in
the middle. The assembly is attached snugly
to the inside surface of a pipe coupling with
two 1 inch long 10-24 stainless machine
screws and nuts. Drilling the holes properly
for these screws is a little challenging. I sug-
gest you first tape the aluminum and fiber-
glass gap with electrical tape to maintain its
proper size and position between the tubes.
Then clamp the taped assembly in position
at one end of the coupling (perhaps with a
small C-clamp) while you drill the first hole
through the coupling, tubing and rod. Attach
a screw through this hole and tighten it and
then drill the other hole. As you remove the
tubing, tape and rod, mark everything to as-
sure that you can reassemble it the way it
was drilled.

Use the VE6YP coax trap design tool to cal-
culate the lengths of coax for any diameter
coil form or type of coax. I used a good
quality RG-59/U (95% braid) 75 Q coax.
My 10 meter trap design required 22 inches
of it, which is about 3.4 turns. The 15 meter
trap required 29 inches, which is about

4.8 turns. Note that these calculated lengths
are for the non-stripped lengths of coax. You
also must add about 3 inches on each end of
this and prepare it so that the shield and
inner conductors are separate leads. Cut the
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Table 2

Dipole Tuned Dimensions (Single Element)

Cumulative Tube # Length Overlap Outside Cumulative
Length (inches) (inches) Diameter Length
(feet (inches) (inches)
6 1 0 1 36
12 2 5'%e 7% 6616
18 3 5'%se Ya 96"
24 4 6% % 102
282 5 6% 5% s 103%6
33 10 m Trap 4% 0 - 107%s
37" 6 6% 5% Y 108>
42 7 11% 0 % 1197
43 8 6% 5% s 121Y%6
15 m Trap 4% 0 - 125%s
9 6% 6%s s 125%s
10 0 % 137%
11 4% Y 146'%s

center conductors on each end to be 1%
inches long and strip the ends for soldering.
It is hard to do this once the coax is inside
the coupling.

Figure 4 shows an early attempt at construct-
ing the 10 meter trap using solder lugs. I
found later that crimping and soldering on
terminals made the job easier and worked
better.

The coax is wound around the coupling and
ends are pushed into coax-sized holes. There
should be about ¥ inch of unstripped coax
inside the coupling on each end.

Although the VE6YP calculations are for
close wound coils, I opened the windings a
tiny bit so I could have more tuning opportu-
nity. With the tubing/rod screwed in place,
make some trial wraps of the prepared coax
around the coupling to see where the holes
should be drilled. You’ll want the holes to be
equally distant from the aluminum tube so
you have room to make the connections.
After you have decided where the coax will

Figure 4 — Looking into the end of my first
attempt at a 10 meter trap. | later went to
crimped terminals rather than solder lugs.

g0, you might benefit from drilling the first
hole, inserting the coax until /% inch of jack-
eted coax is inside the coupling and then re-
wrapping it to mark the second hole.

After you have the coax wrapped and in-
serted into the coupling, slip 1% inches of in-
sulating tubing over one of the braids. Then
pull this braid to the other end of the cou-
pling alongside the center conductor on this
side. Trim the excess braid and solder them
together. Then tuck the braid back into the
middle of the coupling making sure it stays
away from the aluminum tubing.

The unconnected braid is trimmed and ter-
minals are crimped and soldered to it and the
unconnected center conductor. The terminals
are manipulated onto the screws and ori-
ented to nicely dress the leads away from the
ends of the coupling. Now you are ready to
tune the trap.

About % inch was removed from 1 inch
PVC end caps and 2 inch lengths of 1inch
PVC were cemented in, leaving about % inch
sticking out of each cap. A spare coupling
was placed in the drill press vice and the
inner surface of the coupling was positioned
to touch the side of the /% inch drill bit. The
end caps were placed on top of this coupling
one at a time and drilled to accept the 2inch
aluminum tubing.

The end covers are taped to the trap using
electrical tape. The finished trap is then pro-
tected using a length of 3 inch diameter thick
wall heat shrink tubing, which does a great
job covering up all those extra holes I put in
the couplings.

Tuning the Traps

I tuned my traps using a 5 inch diameter
pickup loop connected to an AIM-4170 an-
tenna analyzer using a short length of coax.
Both the main part of the trap and the pickup
coil were positioned in the air using a simple
wooden test fixture. The trap could be posi-



tioned easily and tested quickly and I found
the tests were repeatable and unaffected of
nearby objects. I also found that flipping the
trap end to end didn’t significantly change
the measurements.

The analyzer, in this setup, functions like a
grid dip meter. I tuned the traps to minimum
SWR in the centers of the 10 and 15 meter
bands. Every time I watched the SWR plot
being drawn I was a bit anxious. Don’t get
discouraged if your first attempts at the trap
construction produce something outside the
band or too far off the goal. I ended up with
about six lengths of coax on the bench be-
fore mine were all completed.

Just a little bit of movement in the coil spac-
ing makes a big difference. Once I had a trap
that I knew could be tuned to the proper fre-
quency by manipulating the turns, I progres-
sively applied electrical tape to commit turns
and retested, moving the remaining free
turns if needed. I repeated this process until I
had all the turns tightly taped and the fre-
quency where [ wanted it.

Joining the Dipoles to the Vertical
Figure 5 shows the three construction items
that affect the connection of the dipoles and
the vertical. The top of the figure shows the
junction box. It is made from a non-metallic
conduit two gang switch box. These boxes
accept a standard cover, which has a rubber
gasket to keep it water tight.

Holes were drilled in opposing sides of the
junction box to fit the 1 inch tubing from
each half of the dipole. They are joined in
the box using a 7 inch diameter Delrin or
fiberglass rod. A half inch of bare rod is left
between the two dipole halves. Each half of
the dipole is secured in the box using 10-32
nuts, screws and washers. Washers are
placed between the tubing and the back of
the box to support the tubing and keep its
parallel to the back of the box. Solder lugs
on the same screws but on the outside back
of the box permit future expansion. These
plus the screw eyes that are mounted on the
side of the box below the antenna legs pro-
vide an easy means to add other dipoles in
parallel to the trap dipole in the future (pres-
ently, I have a 80 meter resonant wire dipole
connected). Figure 6 shows the junction box
open for inspection.

Below the junction box in Figure 5 is the ex-
tension tube. This is an 11% inch piece of
1.5 inch schedule 40 PVC. It serves as the
coil form for the 35 turn coax choke balun
and provides some insulation from the top of
the vertical. The extension tube has 1 inch
PVC couplings cemented inside each end. If
you can’t find couplings that fit the 1.5 inch
inner diameter of the tube, you can scrape

off the PVC from larger ones with a utility
knife to make them fit. The extension tube
connects to the junction box using a short
length of 1 inch schedule PVC pipe.

The extension tube connects to the top of the
vertical using an adapter made from 1 inch
schedule 40 pipe and two 1 inch couplings.

The couplings are reamed so that 1 inch pipe
will go all the way through them. They are
then cemented next to each other onto one
end of a 7% inch length of 1 inch pipe. Since
these couplings will be fitted into the top of
the vertical which has a 1% inch inside diam-
eter, you may have to scrape these couplings

Rigid non-metallic conduit two
gang switch box
(dead-end terminations model)

8" long, 7/8" diameter
Delrin or fiberglass rod

35 turns of
RG/58 coax

1"PVC
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and
epoxied into PVC
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Figure 5 — The junction box, extension tube and adapter join the two antennas.
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to get them to fit. After they are made to fit
the vertical the adapter is glued into the ex-
tension tube.

Final assembly of the vertical to the dipole is
done by first raising the vertical’s top end off
the ground four feet or so with about 3 feet
of coax coming out of the top end of the ver-
tical. T used a 50 foot fish tape to pull the
coax through the vertical.

At this point it is probably good to get a
helper. As the assembly progresses, you will
want someone to be at the base of the verti-
cal to pull the coax snug as the adapter is in-
serted into the vertical.

The coax is attached to the choke balun and
taped for weatherproofing. The adapter is
then inserted into the top of the vertical
while your assistant pulls the coax taut. After
the vertical is attached to the adapter and se-
cured with pipe clamps, tightly wrap both
joints at the ends of the extension tube with
electrical tape.

Tuning the Trap Dipole and

Raising the Antenna

To tune the trap dipole it has to be elevated
to eliminate the effects of the ground. To
make the process of raising and lowering the
antenna system easy, I guyed the vertical at
90° points: east, west, north and south. I
raise it to the north and lower it to the south
without ever loosening the east and west
guys. That makes it very stable in those di-
rections. There are two guy ropes in each di-
rection, connected respectively at 20 feet and

Figure 6 — The junction box. The end of the
choke balun is at the top with the keeper in
place. The black coating on the Delrin in the gap
makes the connection more weather resistant.
Silicon sealant is also used liberally on the box
and on the trap ends where the tubing exits.
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40 feet from the bottom.

I can quickly raise the dipole to over 16 feet
using a push stick made from four 4-foot
surplus fiberglass mast sections. The first
section has a two pronged fork made from
PVC inserted in the end and taped so it
doesn’t twist. I place the fork just under the
40 foot guys so it doesn’t slip towards the
end of the vertical, push it up and sit it on the
ground. I then repeatedly raise the mast and
insert the next section into the bottom of the
mast. Adding some tape around the mast
sections at a few points can help prevent the
mast from slipping in your hands as you lift.
Figure 7 shows the dipole in this tuning po-
sition. I was happy to see that the dipole’s
measurements at this height matched the
measurements for the dipole at full height.

Performance of the Dipoles

After I got the trap dipole tuned, I decided to
take advantage of my built-in expansion fea-
ture. I connected the legs of an 80 meter
wire dipole to the junction box just to see
how it affects the trap dipole settings. Fig-
ure 8 compares the SWR for the 43 foot ver-
tical with the dipoles (three band trap in
parallel with the 80 meter wire). The mea-
surements were made at the shack end of the
coax. A total of 94 feet of 9913F7 low loss
coax was used. The last 44 feet of this is in-
side the vertical. As you can see, the trap di-
poles cover their entire bands with SWR less
than 2.5:1 and the 80 meter wire antenna is
usable across its band with a good tuner. I
was happy to see that the hard work of tun-

ing the trap dipole wasn’t affected much by
the addition of this 80 meter wire antenna.

I have used the dipoles for several months
now and I find them delightful. My amplifier
and tuner never complain. I run 600 W and
from all that I have read the traps in the di-
pole should handle this power level with no
problem.

At 45 feet high, the dipoles have relatively
low angles of radiation and they seem to
work well for DX. I also find that they are
less noisy than the vertical in many cases.
Although I do get somewhat stronger reports
from stations off the front and back of the di-
pole, it works reasonably well in most
directions.

Vertical Performance

One significant question this project was to
answer was “What is the effect of coax run-
ning up through the vertical?”” To help find
the answer, I measured the vertical by itself,
with coax inside and with the dipole system
connected.

In my first measurements, I used separate
feed lines for the dipole and the vertical. It
didn’t take me long to find out that the ca-
pacitive effect between the vertical and the
dipole coax had significant impacts on the
vertical just when the dipole’s coax was
lying on the ground. After I saw such dra-
matic impacts, I actually calculated the ca-
pacitance and found it to be about 0.001 uF
which is only 11.2 Q of reactance at 20 me-
ters. To eliminate the capacitance effect, I

Figure 7 — Rotating the antenna upward using a surplus mast push stick. Note that the wire
dipole for 80 meters is not yet connected.
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Figure 8 — SWR plots of the dipoles and vertical across the HF bands.

decided to cut the dipole coax a couple of
feet from the bottom of the vertical and use a
remote relay to switch a single feed line be-
tween the dipole and the vertical. When
using the vertical, the switch isolates both
the shield and the center conductor of the di-
pole’s coax.

Future Work

While I am gratified that the addition of the
dipoles resulted in an antenna system where
at least one of the two elements was usable
and effective on all Amateur Radio bands
from 80 to 10 meters. I am afraid that [ am
unable to leave well enough alone. To that
end, given the good results with the 80 meter
wire dipole, I'm planning to experiment with
40-80-160 meter trap dipoles. Also, I have
some ideas for simplifying and improving

New Products

MFJ 80/160 Meter Matching
Network for 43 Foot Verticals

The MFJ-2910 matching network is said to
improve efficiency for 43 foot verticals oper-
ating on 160 and 80 meters. These antennas
are normally fed with a broadband unun, pro-
viding a reasonable match on the 60 through
10 meter bands. At 160/80 meters, the low
radiation resistance makes it difficult to
match the antenna without high feed line
loss. Installed at the base of the 43 foot verti-
cal, the MFJ- 2910 is said to significantly
limit losses and put 160 and 80 meters back
within the tuning range of the tuner inside the
shack. MFJ-2910 includes a high-voltage in-
sulated base tube, remote power injector and

things by making changes at both ends of
the vertical.

These are just a few ideas. All indications
are that this will be a work in progress for
some time to come.

ARRL member Frank Fahrlander was first
licensed at age 12 in 1955 in Hamilton, Ohio
and received call sign WN8CGF. He earned
his Amateur Extra class license in 1959 and
acquired the call W7DNF and later N7FF when
living in Phoenix, Arizona. Frank was the third
operator who joined the BASH-HAL-NE-AE
Radio Club that operated Barry Goldwater’s
MARS station, AFA7UGA, during the Vietnam
War. His interest in ham radio came from his
father who owned both a radio store (The
Radio Company) and a commercial radio sta-
tion (WEBO and later WSRO) in the 1920s in
Hamilton, Ohio. Various members of the then-

switch with 160 meter, 80 meter and OFF posi-
tions. Power rating is 1.5 kW. Price: MFJ-2910,
$299.95; MFJ-2908 (600 W power rating),
$249.95. For more information, to order, or for
your nearest dealer, call 800-647-1800 or see
www.mfjenterprises.com.

NHRC-2.1 Repeater Controller

The NHRC-2.1 repeater controller, an updated
version of the NHRC-2, adds several new fea-
tures, including four 10 second stored speech
messages and DTMF over-the-air program-
ming and control. A store-and-forward simplex
repeater mode is available with messages up to
40 seconds. The controller supports European
ID and access rules, including tone burst input.
It has a fan control output, jumper selectable
receiver deemphasis and five status LEDs.

Fort Hamilton Amateur Radio Association were
also a very positive influence as well. Frank
received his Electrical Engineering degree from
University of Dayton in 1963. He worked as an
individual contributor and manager for computer
companies in Phoenix and Cupertino, Califor-
nia. He retired from HP in 2005. He and his
wife, Phyllis, have been married 48 years and
have four children. Frank can be reached at 29
Hartura Way, Hot Springs Village, AR 71909 or
n7ff@arrl.net.

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

VOTE<}

Did thi rticle?
Sl g iy Wos mucil

www.arr.org/cover-plague-pall

Price: $59 for a partial kit, $159 assembled and
tested. For more information, or to order, visit
www.nhrc.net.
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EME — A New DXCC Challenge

Moonbounce your way
to 2 meter DXCC using
WSJT software.

Robert Ramsaur, WAGMQF

Ever since my Novice days I've wanted to
work DX on 2 meters. I remember reading a
QST article from several years ago that told
about the first DXCC award earned on the

2 meter band, so I know it can be done
[WS5UN earned the first 2 meter band DXCC
onlJan 11, 1991 — Ed.]. The feat was
achieved using the Moon as a reflector. After
earning over 300 confirmed countries on HF
and a 5 Band DXCC plaque, I've decided that
my new challenge is DXCC on 2 meters
using the Moon as a reflector. Here’s how I
put together the EME station that I’m using to
work toward this goal.

Up on the Tower

My quest for DXCC on the 2 meter band
started with a rooftop tower and the four

13 element Yagi antennas seen in the lead
photo. You can also see a weatherproof CCD
camera left of center on the boom. The

10 foot long horizontal boom, made of

1.25 inch diameter galvanized pipe, provides
114 inches horizontal center to center separa-
tion between Yagis. The H-frame legs, con-
structed from two concentric thicknesses
(1.375 inch and 1.5 inch diameter) of alumi-
num tubing for extra strength, separate the
Yagis vertically by 110 inches.

An elevation rotator mounts at the center of
the horizontal boom just below the four-port
power divider. Four equal lengths of
LMR400 coax cable connect the power di-
vider to the four Cushcraft 13B2 Yagi anten-
nas. LMR400 cable also connects the power
divider to the tower mounted pre-amp box. [
installed the receiver pre-amp inside a box
along with the coaxial relays that steer the
transmit and receive signals to their proper
destinations and in the proper sequence. An
azimuth rotator mounts at the bottom of the
vertical mast on the rooftop tower.

Figure 1 shows the inside of the box contain-
ing the pre-amp and two relays. The large
relay connects the antenna array to the Heliax
and the smaller relay connects the array to the
pre-amp input. During TX mode the small
relay switches a 50 Q) termination to the pre-
amp input. The pre-amp output connects to
the transceiver in the shack using RG8X co-
axial cable. Figure 2 shows a schematic dia-
gram of the pre-amp / relay box connections.
The relays default to TX mode if power fails
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The 2 meter band EME antenna array consists of four 13 element Yagis, a
power divider, rotator system and a weatherproof CCD camera.

Figure 1 — An
internal view of the
mast-mounted box
shows the pre-amp
and two relays.
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Figure 2 — Schematic diagram of the relay and
pre-amp circuit. The relays default to TX mode if
the power supply is switched off or fails.

or is switched off. Relay K1 switches the an-
tenna between RX and TX modes. Relay K2
connects the receiver pre-amp input to a 50 Q
load during TX mode to reduce RF entering
the pre-amp. Diodes D1 and D2 help sup-
press transients across the relay coils.
Capacitor C1 bypasses the pre-amp 12 V dc
supply. A 24 V dc source energizes relays K1
and K2 during TX mode operation. I used
half-inch Heliax to connect the relay box to
the transceiver in the shack. The CCD camera
on the antenna boom lets me see the Moon
when the antenna is aimed correctly.

Sequencing the Relays

Figure 3 shows an inside view of the control
box located in the shack. This unit includes a
12 V and 24 V dc power supply, the RX/TX
sequencer and a manual TX mode switch. The
12 V supply powers the mast mounted re-
ceiver pre-amp, the CCD video camera and
the RX/TX sequencer. The 24 V supply powers
the tower mounted coaxial relays for switch-
ing between transmit and receive. The se-
quencer, an Advanced Receiver Research
model TRS04VD transmit/receive control
circuit, adds time delays to a series of relay
closures so that all the RF system relays are
switched to the transmit position before key-
ing the RF power amplifier and then the

Figure 3 — The control box located in the shack houses a 12V / 24 V power supply, the RX/TX
sequencer and a manual TX mode switch.
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Figure 4 — The sequencer is configured to make sure that the antenna and pre-amp relays change
first then the RF power amplifier is biased on and finally the transceiver PTT command is issued.

transmitter to produce RF power. This pro-
tects the pre-amp from RF transmitter power
damage. My sequencer cost less than one
pre-amp.

Figure 4 shows how the sequencer connects
with the station equipment. When TX mode is
keyed at the shack, signal RLY-1 closes fol-
lowed by RLY-2, RLY-3 and finally

RLY-4, each at 30 ms intervals, before the
transmitter is keyed with the PTT signal. In
RX mode (un-keyed) RLY-4 opens first then
RLY-3, RLY-2 and finally RLY-1. In my case
signal RLY-3 is not used. This un-keys the
transmitter 30 ms before any other switching
occurs. The main antenna or pre-amp input
relay requires the application of 24 V for RX
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Figure 5 — The author’'s EME station equipment.

mode. This prevents a power supply failure or
intermittent connection from inadvertently
putting the RF switching relay into RX mode
during a TX mode. I highly recommend a se-
quencer for anyone who plans an EME sys-
tem — it can save you the cost of a damaged
pre-amp.

Equipment in the Shack

My EME station, in Figure 5, shows — from
top to bottom — the 7 inch LCD video moni-
tor that displays the CCD camera image, a
Tigertronics Signalink-USB sound card and a
Bird watt meter on top of the Yaesu FT-736R
transceiver that I use to monitor my transmit
signal. Below that you can see the Yaesu
800SA azimuth rotator controller, a Yaesu
G-550 elevation rotator controller and an
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Alinco 12 V power supply for the Icom
IC-746 Pro seen at the bottom. A second
USB Signalink sound card resting on top of
the transceiver creates and decodes JT-65
audio for transmitting and receiving. I modi-
fied this transceiver to have separate receive
and transmit antenna connections, and in-
stalled a high stability reference oscillator. To
the right of the transceiver you can see the se-
quencer box, which also houses the 12 and 24
V dc power supplies.

A New Modulation for My New Mode
Tuse JT65B, popular on 2 meter EME, for

my EME modulation.! JT65B software, cre-
ated by Joe Taylor, K1JT, controls the trans-
mission and reception of digital information
and can recover data buried way down in the

noise of the audio passband of the transceiver.
I benefitted from Internet spotted EME sta-
tions while monitoring EME activity. After a
few weeks of listening and decoding line
fragments I began to recognize what a JT65B
signal looked like on the computer software
waterfall display. Then it all came together! I
heard/saw a Russian ham calling CQ and
confirmed what had just displayed on my
computer screen by finding the Russian on
the very frequency that was posted on the
Internet spotting program. My EME system
actually worked!

Final Words

I’ve nearly finished building an 800 W ampli-
fier. The extra 9 dB of transmitter signal will
allow a larger number of prospective contacts
to decode my Moon reflected JT65B signals,
leading to more completed QSOs. There
seems to be no end to the fun. You can find
extra details and photos on the QST in Depth
web page.? I'd like to acknowledge my
friends from the Big Bear ARC, Bud Wyatt,
KCQITA; Tom Fry, KF6Q; Mike Bode,
WB6CLZ and Cindy Bode, WB6CIN, who
helped me construct and install the entire an-
tenna system and rooftop tower using only
hand tools and a ladder. I hope my story en-
courages others to pursue new modes.

Notes

1Steve Ford, WB8IMY, “JT65 — The ‘Musical’
Mode”, QST, Apr 2011, p 45.

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

Robert Ramsaur, WA6MQF, is an ARRL Life
Member and an Amateur Extra class opera-
tor who was first licensed in 1961 at age15

as WVBMQF. He upgraded to a General class
license, WABMQF, the very next year. Robert
earned a BS degree in 1970 from Brigham
Young University in Provo, Utah and a Masters
degree in 1971 from Miami University, Oxford,
Ohio. He taught Broadcast Engineering at BYU
and was head of the KBYU-TV Production
Engineering Department. After university work
he became an RF Field Engineer for Harris
Broadcast, installing TV transmitters in 25 states
and 20 foreign countries. You can reach Robert
at rramsaur@jps.net.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.
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The Cookie Tin Antenna —
Making it Work

This familiar makeshift antenna may surprise you when it’s configured properly.

John Portune, W6NBC

My ham buddy, Ernie, WO6ND, loves to
“kluge” together projects from baling
wire, wooden dowels and PVC pipe. He
and I are constantly at loggerheads over
his makeshift designs (in fun, of course).
Our latest dustup was over a 2 meter por-
table antenna he made from a 7' inch
cookie tin (see Figure 1). When I first saw
it, I delivered the classic ham squelch:
“The ground plane is too small!” But after
seriously looking at cookie tin portables
with EZNEC antenna modeling software
and doing some live field tests, I discov-
ered that an antenna that looks like a me-
chanical kluge can still be a decent
electrical performer. You just need to
know how to configure it.

An EZNEC Model
Thinking that I could defeat Ernie with
technical bluster, I organized my frontal
attack around an EZNEC wire frame
model of his antenna (see Figure 2).
Actually, to gather the comprehensive data
here, I made seven models: for 25, 5, 7',
10, 20, 40 and 80 inch diameter cans, all

2 inches thick. Some were theo-
retical, as you can imagine.
I'modeled them all at

146 MHz, 2' feet (picnic

table height) over average

soil, and for a wave angle

of 15°. I added an eighth

model as a reference: a half
wavelength vertical with no
cookie tin.

I thought I was ready to show

Ernie that his 7”2 inch cookie tin antenna
wouldn’t work well, but the data shown in
Table 1 and Figures 3 and 4 surprised me.

All three figures use the same EZNEC model-
ing data. Note the variation in the optimum
whip length determined for each tin.

The data made it clear to me that an efficient
cookie tin portable must have a longer whip
if the tin is smaller. It’s the same if you put
the whip on any surface smaller than half a

Several versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.

wavelength in extent (40 inches). Don’t just
plunk down a 19 inch antenna and expect
optimum performance. RVers with smooth-
sided motor homes, pay close attention here.
You can actually use a fairly small metal
plate underneath the whip on top of your rig
and still get good performance. You must,
however, increase the whip length.

Few hams, however, seem to grasp this
principle. Most just assume that 19 inches is
the only length a 2 meter whip should ever
be, no matter where it is mounted. But mak-
ing it the right length is the key to success
with a cookie tin portable antenna. Figure 3
shows that as the tin diameter decreases, the
antenna length should increase for reso-
nance. Suppose you were to shrink the tin
down to nothing. How long would you
make the whip — still 19 inches? No! You
must lengthen it to /2 wave or 38 inches.
This is no surprise; the quarter wavelength
whip has become a full half wavelength
dipole.

Figure 1 — Ernie’s, W6ND,
72 inch cookie tin portable
antenna.

Table 1

EZNEC Predicted Performance
versus Tin Diameter

Tin Diameter  Antenna Length Gain
(inches) (inches) (dBi)
0 38.5 1.66

2.5 28.5 1.61

5 2515 1.51

7.5* 234 1.27

10 225 1.02

20 20.5 0.89

40 19.1 0.64

80 19.0 0.14

*W6ND’s antenna

Figure 4 further shows the gain of a cookie
tin antenna with the correct whip length.
Interestingly, it actually improves slightly for
smaller tins. This is because the radiating
part of the antenna is longer. The difference
though is minor, just over 1 dB. If you don’t
increase the whip length, however, the per-
formance will degrade. I have even seen
hams surprised that a 19 inch antenna on a
wooden bookshelf or on a smooth-sided
motor home with no metal plate or ground
plane didn’t work well.

Why This Works
You may still be thinking, “I don’t believe
this; you can’t make the ground plane so

23.4'

QS1310-Portune02

Figure 2 — EZNEC wire frame model.
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Figure 3 — Whip length to achieve resonance.

small.” Not so! A tin less than

40 inches in diameter (half a wave-
length) is actually no longer a
ground. Plane rules don’t apply for
small tins. At that point the tin is a
capacitive hat. It has become end
loading for a shortened half wave-
length dipole rather than a reflec-
tive surface to provide a virtual
image of the antenna.

Iimplement a 2 meter cookie tin
antenna like this: First I replace
the 19 inch whip with something
a lot longer. An adjustable whip
antenna is ideal. Otherwise I just
temporarily twist or solder some
solid wire onto the top of the an-
tenna. Then I begin trimming in
small increments, using an an-
tenna analyzer to let me know
when I have achieved a low
SWR. When the lowest SWR has
been found, the assembly is on
frequency and it will radiate well.
I also use a choke balun while
tuning. Without the balun, the
feed coax will become part of the
antenna. [ usually just wind sev-
eral feet of the coax into a small
multi-turn bundle near the tin or
place ferrite beads on the coax
(connectors permitting). [ am
also careful to keep the antenna

Figure 5 — Coffee can
2 meter portable antenna
using a magnetic mount
and a 25 inch whip.
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Figure 4 — Gain versus tin size at a 15° wave angle with whips of the

correct length.

away from metal objects, such as the sup-
ports for my workbench.

A Coffee Can Portable

After recovering from Ernie’s gentle scorn,

I reasoned, “Shouldn’t I now be able to make
an effective portable from any can?” Figure 5
shows what I “brewed up” from a coffee can
and a magnetic mount.

Again, I first replaced the original 19 inch
whip with 30 inches of #10 AWG solid cop-
per wire, which is an adequate length for
trimming. Then on a wooden TV tray

2Y feet off the ground, and with an MFJ-
259B antenna analyzer, I shortened the whip
in small increments until I reached the

2 meter band. At that point, the top was

25 inches above the coffee can — a full six
inches longer than the original 19 inch an-
tenna. I then I replaced the copper wire with
a stainless steel whip of the same length.

A Deluxe Version

For a fancier version I made a cookie tin por-
table from a 10 inch diameter can, a UHF
plug and jack and a small telescopic whip
from a portable broadcast receiver (see
Figure 6). This is my “use anywhere” an-
tenna that I keep in my RV. I cut a slot in the

Figure 6 — Deluxe 10 inch cookie tin with
telescopic whip in a UHF connector. Whip and
coax are put inside the can for storage.

side of the bottom of the tin so that I can roll
up the coax and put it inside along with the
whip when not in use.

If I'm using the antenna on a large metal
surface I simply adjust the whip length to

19 inches. On a non-metallic surface it needs
to be extended to roughly 22 inches. On
other surfaces, the length is in between 19
and 22 inches and I use an SWR bridge or
antenna analyzer to make the adjustment.

If you lack a cookie tin, just use a magnetic
mount directly on top of a rig with a steel
case. As with any metal mounting surface,
the length of the whip is easily tuned to a
proper length.

Proof of Concept
To be sure that I wasn’t just fooling myself
with antenna modeling software, I decided to

Figure 7 — Coffee can antenna with
19 inch antenna and 4 drooping 21 inch radials.




perform field tests. I have a 2 meter FM re-
ceiver calibrated in dBm. I connected it to a
half wavelength vertical coaxial dipole at

20 feet. The test transmitter was a low-power
transmitter with a 20 dB pad to ensure a 50 Q
source. It also kept the input signal below re-
ceiver saturation. The receiver was roughly
200 yards away from the transmitter, on the
wooden TV tray 2/ feet above the ground.

I chose the coffee can magnetic-mount an-
tenna for the tests. A cookie tin antenna
would have been very similar. It was config-
ured in three ways: (1) with only the original
19 inch antenna; (2) with the retuned 25 inch
antenna; and (3) with the original 19 inch an-
tenna, but this time with four added drooping
radials of #10 AWG solid copper wire. The
latter was an improvised ground plane an-
tenna. It had essentially the same radiation
pattern and gain as a vertical half wavelength
dipole or a J-pole. I pruned the radials to
bring the whole antenna to tune. The radials
were roughly 21 inches long (see Figure 7).

Table 2 compares the three. Both the ground
plane antenna and the coffee can with the
correct antenna length were within /> dB.
The coffee can with the original 19 inch

In The September/October

2013 Issue:

= Garth Swanson, G3NPC, gives us the
design details for his “21 MHz Four-Square
Beam Antenna.” This is a companion article
to the September QST article of the same
name. In the QEX article, Garth shows us
how to calculate the mutual impedance of the
array elements as well as calculations for the
feed system. Both the QST and QEX articles
are available at www.arrl.org/
this-month-in-qgex.

= Flavio Egano, IK3XTYV, presents a “A
Model for Sporadic E: Meteors + Wind Shear
+ Lorentz Force.” Flavio describes one
possible explanation for the formation of
sporadic E enhanced propagation.

= Sam Green, WOPCE, discusses “Frequency

Dependence of Equivalent Series Resistance
Measurement” and describes a modification

Table 2
Field Test Results
Signal
Length  at Receiver
Antenna (inches) (dBm)
Can 19 -80
Can 25 —-80
Can with radials 19 —78

antenna was 1%4 dB weaker. Lengthening and
retuning definitely restores the performance.

What About Matching?

Matching was a surprise. The SWR actually
changed little when I lengthened the whip on
a smaller can. For example, the feed points in
these simulations were dictated by the base
mount. They were all at the bottom of the
whip, just above the can. Even so, the SWR
changed little. In fact, the smaller tins had
better SWR. The reason, I believe, is as the
whip gets longer, the feed point essentially
moves away from the electrical center of the
antenna. This raises the feed impedance,
thereby compensating for the change of
length.

to typical ESR meters that will provide a
more reliable way to identify capacitors with
too high ESR.

=Cornell Drentea, KW7CD, has been design-
ing receivers and transceivers professionally
for many years. In this issue he describes a
number of choices to consider for modern
transceiver designs in “Frequency Synthesis
and Impacts on Receiver Performance —
Reciprocal Mixing and Blocking Dynamic
Range.” Cornell analyzes various ways that
phase noise is produced in several types of
local oscillators, and how that noise impacts
the overall receiver performance characteris-
tics. Anyone interested in state of the art
radio performance will want to read this
article.

= Dr. Erich Siegfried Heinzle, VKSHSE,
presents some data he collected from
members of two Amateur Radio clubs
concerning the “Blood Lead Levels in
Australian Amateur Radio Operators.” With
restrictions on the use of lead/tin solder in
mind, Dr. Heinzle became curious about the
levels of lead in the blood of Amateur Radio
operators who actively pursue home
construction using tin/lead solder.

Never again will I think of grandma’s cookie
tin as a ground plane unless it is larger than
40 inches in diameter. (I wonder how many
cookies such a tin would hold!)

Photos by the author.

ARRL member and Amateur Extra class li-
censee John Portune, WENBC, received a

BS in physics from Oregon State University in
1960 and a BA in liberal arts and communica-
tions from Ambassador College in Pasadena,
California in 1963. He has also earned an FCC
Commercial General Radiotelephone license
and an FCC radiotelegraph license. John retired
as a broadcast television engineer and technical
instructor at KNBC in Burbank and then from
Sony Electronics in San Jose, California.

You can reach John at 1095 W. McCoy Lane
#99, Santa Maria, CA 93455 or at jportune@
aol.com.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.
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Homebrewers will be interested in his pilot
study, and his results.

® Jim McCullers, WA4CWI, describes a
powertful tool for estimating the coverage area
of a VHF/UHF repeater or your simplex
signals. He shows us how to use Keyhole
Markup Language (KML) to perform “Line
of Sight Signal Path Analysis Using Google
Earth.” With the latest 3D display capabilities
of this fascinating Internet application, Jim
will have you drawing radio signal ray paths
in no time.

QFEX is edited by Larry Wolfgang, WR1B,
(Iwolfgang @arrl.org) and is published
bimonthly. The subscription rate (6 issues) for
ARRL members in the US is $24. First Class
US delivery, $37; in Canada and interna-
tionally by airmail, $31. Nonmembers add
$12 to these rates. Subscribe to QEX today at
www.arrl.org/qex.

Would you like to write for QEX? Get more
information and an Author’s Guide at: www.
arrl.org/qex-author-guide. If you prefer
postal mail, send a business-size self-
addressed, stamped envelope to QEX
Author’s Guide, c/o Maty Weinberg, ARRL,
225 Main St, Newington, CT 06111-1494.
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Light Bulbs and RFl — A Closer Look

New high efficiency light bulbs put out plenty of light,

Mike Gruber, W1MG

Since its invention by Thomas Edison in
1879, the light bulb has had a truly dramatic
and profound impact on modern society.
Despite its effect on our daily lives, most of
us probably take the light bulb for granted.
But as many of us already know, Mr. Edison’s
incandescent light bulb is now being phased
out in favor of more energy efficient alterna-
tives, in part driven by new government re-
quirements. These changes have sparked
particular interest among some amateurs who
are concerned about the potential for interfer-
ence that the new bulbs may cause.

The US government’s new energy efficiency
standards, which were implemented in 2012,
require a lighting technology that is roughly
30% more efficient than the incandescent
light bulb. Modern energy saving bulbs, how-
ever, typically contain electronic circuitry.
This circuitry has the potential to generate
RE, and with it, the possibility of interference
to nearby radio receivers, including amateur
receivers.

So far, most energy saving drop-in replace-
ment bulbs have been one of two types —
compact fluorescent lights (CFLs) and light
emitting diode (LED) bulbs. While the newer
LED bulbs seem to be gaining in market
popularity, both types of bulbs can contain
electronics capable of causing RFL

What The FCC Says

Two sets of rules apply for these new bulbs
in a residential environment. LED bulbs op-
erate under Part 15 of the FCC rules.
Typically, they are classified as an uninten-
tional radiator, if their internal circuitry is
operating at greater than 9 kHz. See Table
1A for the specified FCC limits. If at less
than 9 kHz, the bulb would still operate
under Part 15 but as an incidental radiator.
In this case, there would be no specified
emissions limits, just a requirement not to
cause harmful interference. Since incandes-
cent bulbs do not intentionally generate RF,
they are also classified as incidental
radiators.

Rules of Many Parts

Many people are surprised to learn that CFL
bulbs, and electronic ballasts for fluorescent
light ballasts for that matter, do not operate
under Part 15. Rather, these devices typically
operate under Part 18, which addresses
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but hams wonder what else.

Industrial, Scientific and Medical (ISM) de-
vices. Some household and consumer de-
vices, however, also fall under Part 18. These
devices convert RF energy above 9 kHz di-
rectly into some other form of energy such as
light, heat or ultrasonic sound. While CFL
bulbs and electronic fluorescent light ballasts
are two common examples, there are others,
including microwave ovens and some ultra-
sonic jewelry cleaners.

Part 18 has two sets of limits for bulbs —
consumer and non-consumer RF lighting de-
vices. The emissions limits are considerably
lower for consumer rated bulbs. Consumer
rated bulbs are the only bulbs that should

be used for residential applications. See
Tables 1B and 2B as well as the sidebar
“Part 18 Consumer versus Non Consumer
Ballasts” for the applicable Part 18 limits.

While manufacturers are required to meet the
applicable limits for a bulb, it’s important to
understand that these limits are high enough
that interference can still occur to nearby re-
ceivers in some cases. Should this occur,
however, both Parts 15 and 18 have an addi-

tional provision against harmful interference.
The burden in this case then falls on the op-
erator of the device, in this case the light fix-
ture operator — not the manufacturer — to
correct the problem.

What the Rules Mean

In a nutshell, manufactures of these new
bulbs are required to meet certain specified
emissions limits. Bulb operators must cor-
rect any interference that the device might
cause, including a provision to cease using
the device upon notification by an agent of
the FCC. Typically, this means the ham who
uses these bulbs, or a nearby neighbor with a
noisy bulb, is ultimately responsible for fix-
ing any interference problems caused by the
bulb. The applicable rules are perhaps best
summarized by the ubiquitous Part 15 label
that comes with all unintentional radiators,
including LED bulbs. Part 18 also has a re-
quirement for similar labeling:

This device complies with part 15 of the FCC
Rules. Operation is subject to the following
two conditions: (1) This device may not
cause harmful interference, and (2) this de-



The FCC Conducted Emissions Limits

Radio frequency voltage conducted back onto the ac power line (on any frequency
or frequencies) by lighting equipment designed to be connected to the public utility
(ac) power line shall not exceed the limits in the following tables.

These limits are based on the measurement of the radio frequency voltage between
each power line and ground at the power terminal using a 50 pH/50 Q line imped-

ance stabilization network (LISN).

Table 1A

Part 15B Conducted Emissions Limits (For Unintentional
Radiators, such as LED Lighting)

Conducted
limit (dByy)

Frequency of
emission (MHz)

Quasi-peak  Average

0.15-0.5 66 to 56~
0:5:5 56 46
5-30 60 50

56 to 46~

*Decreases with the logarithm of the frequency.

Table 1B

Part 18 Conducted Emissions Limits (For RF Lighting Devices,
such as CFLs and Electronic Fluorescent Light Ballasts)

Maximum RF line
voltage measured

Frequency  with a 50 uH/50 ohm
(MHz) LISN (pV)
Consumer Equipment

0.45t02.51 250

2.5110 3.0 3000

3.0t0 30 250

Nonconsumer Equipment

0.45-1.6 1000

1.6-30 3000

Conducted
limit (dB,y)

48
70
48

60
70

vice must accept any interference received,
including interference that may cause unde-
sired operation.

One notable exception to this rule involves
interference from a Part 18 device (such as a
CFL) in an ISM band. When amateur spec-
trum falls in an ISM band, such as the entire
902 MHz band, and parts of the 2.4 GHz
band, interference from a Part 18 device must
be tolerated. Amateur Radio is not protected
under the rules in this case. Fortunately, in
the case of light bulbs, this has not been an
issue, at least not one that has so far been re-
ported to the ARRL.

Conducted Emissions Testing

Both Part 15 and 18 specify two types of
emissions limits. Above 30 MHz, they spec-
ify a field strength limit for direct radiation
from the bulb itself. Below 30 MHz, how-
ever, they only specify conducted emissions
limits. At HF and lower frequencies, bulbs
(and most consumer devices) are simply too
small to act as an efficient antenna. In this
case, the device generates the RE, which is

then conducted by the power cord, or the
connection to the house wiring. The house
wiring then acts as an antenna to radiate the
RE The RF can also be conducted by power
lines out to the street, resulting in the power
distribution wires also radiating the unwanted
noise. Based on practical real world experi-
ence, most HF interference problems to
Amateur Radio are caused by conducted
emissions.

As shown by Table 1A, the Part 15 limits for
conducted emissions are expressed in dB,y,
or dB relative to 1 uV. The FCC also speci-
fies that these measurements be made be-
tween each power line and ground at the
power terminal using a 50 uH / 50 Q2 line im-
pedance stabilization network, commonly re-
ferred to as a LISN. A LISN is essentially a
filter that separates the RF voltage to be mea-
sured from the 60 Hz power frequency. The
FCC also specifies that measurements be
made using quasi-peak detection.! See the

"Notes appear on page 45.

April 2009 issue of OST, page 48 for addi-
tional discussion concerning Part 15 con-
ducted emission level limits.

The ARRL Lab Test Facility

Several years ago, the ARRL Lab construc-
ted a room for conducted emissions testing
per ANSI Standard C63.4-2003. In order to
make such measurements to ANSI standard
specifications, a LISN and special receiver
are required and, in addition, a ground plane
on the floor and back wall of specified di-
mensions are required. The standard also
specifies dimensions for a non-conducting
test bench, plus detail on product configura-
tion, test layout and so forth. This level of
detail ensures test repeatability with uniform
and universal results. It was a lot of work, but
it gave the ARRL Lab the ability to reason-
ably measure some consumer products, in-
cluding light bulbs, for conducted emissions
compliance.

Gathering the Samples

Our objective was to select a wide variety of
bulbs, including CFL and LED products
from a number of manufacturers. In the end,
we tested 40 different bulbs from many dif-
ferent sources, including local retail outlets,
online sources and hamfests. If applicable,
we also tested each bulb in an insulated por-
celain fixture and a grounded recessed metal
fixture, for comparison.

As part of this program, we tested 7 CFL
bulbs, 30 LED bulbs, a self-contained out-
door light — LED lantern fixture and two
traffic lights that we purchased at the Dayton
Hamvention® flea market.

Test Results

We found that most brand name bulbs sub-
stantially met their limits within our mea-
surement uncertainty. Most of the issues that
we found were below 500 kHz, and most of
them were probably within our measurement
uncertainty. We did see obvious problems as-
sociated with those bulbs purchased online
directly from an overseas source. These
bulbs clearly did not meet FCC specifica-
tions, and did not have the proper FCC label-
ing. See the test data on the QST in Depth
web page for all of our results.2 Figures 1-4
show representative samples of LED and
CFL bulbs tested that both passed and failed.

What About the Real World?

We tested a random sample of the bulbs in a
variety of fixtures in the home and shack of
Senior ARRL Lab Engineer Bob Allison,
WBI1GCM. These tests included the fixtures
we used for conducted emissions testing.

In each case, we listened for noise with the
station’s ham receiver and a portable battery
powered Sony ICF-2010 shortwave receiver.
The portable radio allowed us to listen
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Figure 1 — Conducted emission spectrum
from 0 to 30 MHz of an LED night light bulb
of unknown manufacture purchased from an
Internet auction site. This bulb passed nicely.

Figure 3 — Conducted emission spectrum from
0 to 30 MHz of an Ecosmart 41314 14/60 W
pear shaped CFL light bulb purchased from a
home supply store. This bulb passed nicely.
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Figure 2 — Conducted emission spectrum of
an LED flood light bulb of unknown manufacture
purchased from an Internet auction site. Note
the difference from Figure 1 for this failed bulb.

throughout the house, yard, adjacent pro-
perties and other neighborhood areas.

We also looked at interference from a num-
ber of these bulbs at frequencies below

500 kHz. Specifically, we looked for inter-
ference in the areas of the proposed new am-
ateur bands at 137 kHz and 472-479 kHz.

In addition, we looked in the area of 160-
190 kHz, a popular band for Part 15 experi-
menters. In each case, we tuned considerably
above and below the band limits looking for
noise peaks. These peaks may vary with a
particular bulb sample, or potentially drift
into a ham band over time.

The antenna that we used for this testing was
an 88 foot inverted L operated against a
ground system. Bob reports that he’s been
using this setup for LF and MF reception
with adequate results for a number of years.
It consists of a homebrew loading coil

10 inches in diameter, and nearly two feet
long, located in the shack. Bob made it by
wrapping an old roll of insulated doorbell
wire around a “concrete form” cardboard
tube. It has a number of taps for tuning.
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Figure 4 — Conducted emission spectrum from
0 to 30 MHz of an Phillips 13/60 W “twist” CFL
light bulb purchased from a home supply store.
This test, measured on the neutral wire had a
nasty spike near 20 meters and failed. If only the
line lead were measured, it would have looked
as if this bulb had passed.

Simply select the tap that provides the loud-
est signal. Bob also placed it in line with clip
leads for the coil taps and a knife switch at
the window sill.

What We Found

In most cases we found that there is minimal
noise potential from these bulbs. Noise issues
are possible in some cases, however, espe-
cially from nearby bulbs. The 160 meter
band was the most likely of our current
bands to receive noticeable interference, fol-
lowed by 80 meters. In some cases, it may be
possible to hear bulbs from a nearby resi-
dence, depending on neighborhood density,
wiring and other factors.

Special mention should be made about LED
light dimmers. Some LED bulbs are capable
of being used with a special dimmer, and the
dimmer itself can create noise. While our
LED dimmer represented only a sample of
one, the noise could be severe with every
bulb we tried. In some cases, it was S-9
throughout the house. No bulb we tested
with a dimmer had a completely acceptable
noise level. The noise level did, however,

Part 18 Consumer versus
Nonconsumer Ballasts

As the tables show, the emissions
limits for consumer RF lighting devices
are considerably lower than for non-
consumer devices. In fact, the range
for both conducted and radiated emis-
sions varies by 10 dB +1 dB. Only con-
sumer rated CFLs and fluorescent light
ballasts should be used in a home or
residence. We have noticed, however,
that nonconsumer devices, particularly
ballasts, are being marketed and sold
at many home and hardware stores. In
some cases, these may be labeled as
Part 18A devices. Whenever purchas-
ing an electronic ballast, or a fluores-
cent light with an electronic ballast, it
is important to verify that it is rated as
a consumer device. In some cases, the
label may indicate that it is a Part 18B
device. If the label is not on the outside
of the box, you may need to open it.
The Part 18 rating must either appear
on the ballast or the documentation
inside the box. Verify before you buy.
Any device marketed or being sold

as heavy duty or industrial grade is
particularly suspect, be sure to go by
the FCC label.

vary with the dimmer level and band of inter-
est. Although not all LED dimmers may be
this noisy, it’s important to at least be aware
of this interference potential.

For light fixtures, we again used the hanging
fixture in the shack. This fixture is within
several feet of the loading coil and the an-
tenna wire. We also used the two conductor
porcelain fixture and a grounded metal fix-
ture in an adjacent room. For bulb tests, we
selected a sample of several bulbs including
some of the best and worst bulbs based on
our test data.

The results generally were pretty much as
expected. With some power line noise in the
area, the noise increased by several S-units
in some cases when in the shack fixture.

The interference from the worst bulbs would
clearly be considered harmful. Some of the
better bulbs tested in this configuration were
far less problematic. Some produced mini-
mal interference. Others were inaudible or
almost inaudible. In all cases, however, inter-
ference from even the worst bulbs was dra-
matically reduced when operated from either
fixture in the adjacent room. I was also a bit
surprised to see that there often seemed little
difference between the metal and porcelain
fixture in this configuration.



The FCC Radiated Emissions Limits

(a) Except for Class A digital devices, the field strength of radiated emissions from
unintentional radiators at a distance of 3 meters shall not exceed the following

values:

Table 2A — § 15.109 Radiated Emission Limits

Frequency of

Emission (MHz) (uV/meter)
30-88 100
88-216 150
216-960 200
Above 960 500

Field Strength

(b) In the emission tables above, the tighter limit applies at the band edges.
Sections 15.33 and 15.35 which specify the frequency range over which radiated
emissions are to be measured and the detector functions and other measurement

standards apply.

Table 2B — Part 18 Radiated Emissions Limits for

RF Lighting Devices

Frequency of
Emission (MHz)

Nonconsumer Equipment:

30-88 30
88-216 50
216-1000 70
Consumer Equipment:

30-88 10
88-216 15
216-1000 20

Field Strength
Limit (uV/meter)

As a final check, I took the ICF-2010 re-
ceiver outside the house. Although this radio
only goes down to 150 kHz, I listened across
the spectrum up to about 500 kHz. Not sur-
prisingly, the noise was very strong in prox-
imity to the power meter. The worst case
name brand bulbs, however, quickly became
inaudible as I walked along the power lines
coming in from the street.

Obviously I was using a compromise an-
tenna, but the noise diminished dramatically
with distance by the time I reached the street.
I continued walking along the lines toward
the transformer located several poles from
the house. The noise was weak enough that it
simply dropped down to the level of normal
background noise. With some power line
noise in the neighborhood, I could no longer
accurately assess the noise level beyond

25 feet or so from the power meter.

Conclusion

Based on the number of interference reports
that we’ve received so far, bulbs have gener-
ally not proven to be a significant source of
RFI. Based on our testing, however, it pays to
be cautious and informed. Remember that

bulbs can meet the regulatory limits and still
cause RFI. Should this happen, the bulb op-
erator is responsible for fixing the problem.
In many cases, this is the ham dealing with a
bulb in the house, but it could also come
from a neighbor. There are simply no guar-
antees with any bulb, regardless of the FCC
limits!

Summary and Some

Additional Guidelines

Some bulbs are better than others. Generally
look for recognizable brand name products.

Avoid bulbs without proper FCC labeling,
such as those from direct overseas sources.

Based on our testing, the 160 meter band is
the most likely to be affected. Next is the

80 meter band. Operators in these bands
should wish to exercise extra caution when
purchasing bulbs. The proposed amateur
bands at 137 kHz and 472-479 kHz may also
be problematic.

Consumer type CFL bulbs operating under
Part 18 have significantly lower FCC emis-
sions limits than LED Part 15 bulbs. Any
LED bulb when used with a dimmer can cre-

ate problems — regardless of how quiet that
same bulb is without the dimmer.

It’s important to understand that we really
can’t tell you what kind of bulbs to buy. Even
if our test data shows a low potential for RFI,
bulbs can vary. Bulbs that look similar and
are labeled in the same way may not actually
be the same. Even if a particular bulb pur-
chased today doesn’t cause RFI, the same
brand and bulb type may cause interference
if purchased 6 months later.

Your mileage may also vary based on such
factors as the configuration of your home’s
wiring. Remember — these are conducted
emissions that are being radiated by the wires
powering the bulb. The interference can also
be conducted to other wires both inside and
outside your home. Obviously, your antenna
and its proximity to these wires can be a sig-
nificant factor toward the impact and level of
the noise at your station.

Our best recommendation, therefore, is to try
before you buy. Start with a sample or pur-
chase one bulb. If you observe no RFI, buy a
suitable quantity of that same bulb, prefer-
ably from the same store.

For the most part, based on noise reports re-
ceived at the ARRL, these new energy saving
bulbs have not proven to be a widespread
epidemic of RFI. Nonetheless, it pays to be
cautious and informed. I hope this article has
helped in that regard.

Notes

'Quasi-peak detection is a measurement tech-
nique specified by the FCC for its conducted
emissions limits. CISPR quasi-peak measure-
ments are made using AM and a 9 kHz band-
width. The tests are designed to assess the
effect of interference of a received signal to the
human ear. CISPR is the International Special
Committee on Radio Interference of the
International Electrotechnical Commission.

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

Before joining the ARRL, EMC Engineer Mike
Gruber was an electrical engineer in the aero-
space industry. He holds a B.S.E.E. degree
from the University of Bridgeport and an A.S.E.T.
from Hartford State Technical Institute. First
licensed in 1974 as WN1SVF, Mike now holds
an Amateur Extra class license and enjoys
ragchewing, portable operation and project
building. While at the ARRL, Mike served as
the Product Review Test Engineer for seven
years. He’s been at the ARRL RFI desk since
2002, primarily assisting in power line noise and
other Part 15 interference cases, writing articles
and editing ARRL books pertaining to RFI. He
can be reached at wimg®@arrl.org.

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

Ham ingenuity finds a ground plane amid the kitchen gadgets.

Ed Toal, NOMW

Despite my best defenses, every now and
again I find myself on a shopping trip with
my wife Sharon, WORNE. During one of
these “adventures” a few years ago, I found
myself bored in the kitchen utensils section
of a housewares store. Just as my eyes were
glazing over, I spotted a stack of stainless
steel mixing bowls — on sale, no less.

Picking one up, I noted the diameter was
about 12 inches and the distance from the
center to the rim on the outside appeared to
be a little more than 8 inches, which is
about a quarter wavelength at
446 MHz. I also noticed the flat
spot on the bottom was about
four inches in diameter. Minutes
later I was at the checkout, bowl
in hand.

The Transformation

At home, I rounded up an un-
used 3 foot dual band mobile an-
tenna. This particular antenna
mounted on a SO-239 connector,
although with a few modifica-
tions to my approach I could
have used a mobile antenna with
a different mount (such as a
3/8-24 stud). I also located a
long threaded female coupler
(83-1F), a 1% inch pipe flange
and a piece of 1% inch galva-
nized water pipe.

As you can see in the photos, the
assembly was straightforward.
The water pipe was cut to 19
inches. I chose that length be-
cause it was long enough to
mount the unit to a side arm on
my tower and because it might
possibly act as a decoupling
stage for the coax and/or provide
a ground side for the 146 MHz
element. Of course, your mount-
ing requirements will likely
differ.

To my delight and amazement
the indicated SWR was almost
flat on both bands — but that
was as far as my project went.
Distractions intervened and I
never got around to actually in-
stalling my Mixing Bowl
Special. A friend in need of a
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UHF/VHF antenna saw it lying in my shop
and wanted to put it up at his house. I gave it
to him on indefinite loan and by all reports
he was quite pleased with the antenna’s per-
formance. The antenna returned to me years
later and was once again relegated to my
shop, where it was little more than a dusty
curiosity.

A Home at Last

Recently, I decided to put up an antenna for
simplex and repeater communication at our
cottage. That’s when my gaze fell upon the
lonely Mixing Bowl Special.

The Mixing Bowl Special with its gleaming steel ground plane.

The best I could do was mount it to a 10 foot
TV mast attached to the deck railing. The 19
inch pipe and flange were removed because
it was difficult to mount and too heavy for
the TV mast. Instead, I installed a stainless
steel L bracket that I secured to the mast
with hose clamps. To my amazement, the
SWR on 146 MHz was still nearly 1:1 and
the antenna seemed to work like a champ.

More Exploration

I've since learned a few basics in using an-
tenna analysis programs, but analyzing the
Mixing Bowl Special may be a bit tricky.
Perhaps with EZNEC using
many radials with many sections
(so a curve could be approxi-
mated) one could at least get a
sense of why it works on 146 as
well as 446 MHz despite having
only the mixing bowl as a
ground plane.

Regardless, further testing was
in order. I purchased a similar
bowl and again used a fully
threaded female-to-female UHF
coupler mounted in the center of
the bowl. My antenna test site
was atop a firewood pile about
four feet high. In this environ-
ment the 19 inch pipe was not
used and there were no other
metallic objects within several
feet.

I used a banana plug in the cen-
ter conductor and lengths of
number 12 solid tinned wire
trimmed to ' wavelengths on
146 and 446 MHz. The 2 meter
Y4 wavelength proved to be a bit
longer (21 inches) than ex-
pected, but measured in at
<1:1.05 SWR on my MFJ269
analyzer.

Using a 5 W handheld trans-
ceiver I readily accessed repeat-
ers 25 and 50 miles away with
full scale readings (no claim to a
quantified signal strength in-
tended). On 440 MHz an SWR
of <1:1.2 was achieved with an
element about 7 inches long. I
was able to access a repeater 25
miles distant at full scale as well.
As far as I could tell, the stain-



An underside view with the mounting details.

less steel bowl was doing a terrific job as a
ground plane on both bands.

Next, I mounted the “real” Mixing Bowl
Special at our cottage on a TV tower. I
wanted to compare it to a commercial dual-
band antenna, so I obtained a Diamond X-30
and a 100 foot length of LMR-400 coaxial
cable. I hung the Diamond antenna from a
wood board at the same elevation as the
Mixing Bowl Special in such a way as to
maintain the same orientation.

Using a Bird 43 wattmeter with the appro-
priate sensors, I measured and calculated the
feed line losses to both antennas on both

New Products

DX Engineering Deburring Kit

bands so the test values
could be corrected to re-
flect only antenna perfor-
mance. In the shack I
connected the two feed
lines to an A/B switch, a
Waters step attenuator and
my dual-band radio.

Bill Hanold, N9CHN, pro-
vided the signals from his
location about 3 miles
away (the path between us
was mostly over water).
then adjusted the attenuator
and recorded the received
signal strengths. Adding
the 0.97 dB feed line loss
differential between the
two antennas, the Mixing
Bowl Special came in dead
even with the X-30 on
146.52 MHz. On 446.600
MHyz, after factoring in the
1.6 dB feed line difference,
the Mixing Bowl Special was 2.6 dB better.

Of course, this wasn’t a scientifically rigor-
ous test. We didn’t use laboratory grade test
equipment and we didn’t conduct our test on
a calibrated antenna test range. It would be a
stretch to speculate that the ground plane cre-
ated by the mixing bowl was superior to one
constructed of radials (as in the Diamond an-
tenna). But it is obvious that this odd kitchen-
ware construction provides similar results!

The Mixing Bowl Special is a very durable
antenna and might even be usable in some
mobile applications. It should easily survive
winds in excess of 100 MPH. The mounting

The DX Engineering DXE-UT-KIT-DBR is designed for reaming and deburring rough-
cut tubing edges. It is usable on all tubing and pipe sizes from % to 3.5 inches OD,
including aluminum, copper, steel, fiberglass and PVC. The kit includes 2/ inch
DXE-UT-2125 and 3% inch DXE-UT-3500 cylindrical deburring tools (also available
separately), a DXE-22600 adjustable deburring tool and a half-round file. The tools are
housed in a case with pre-cut high density foam. Both cylindrical tools are reversible for
deburring both inside and outside edges of aluminum antenna tubing prior to telescoping
sections together. The adjustable deburring tool features a variable length blade holder
that extends from % inch to 5 inches to reach deep inside tubing or other difficult places.
Blades can be inserted at 90° for deburring cross holes. It includes one blade for
aluminum and steel and one blade for cast iron and brass. Made from heat-treated carbon
steel, the half-round file is useful for helping deburr the inside of cut tubing ends. Price:
$69.95. For more information, or to order, visit www.dxengineering.com.

system is very strong and the coax connec-
tion is well protected within the pipe. The
use of an NMO mount may provide slightly
better results on 440 MHz and facilitate a
larger variety of mobile antennas.

My positive experience notwithstanding,
however, I still avoid shopping trips as best
I can!

Ed was originally licensed as KN9QXY with the
help of the Madison East High School Radio
Club (W9HIH) in January 1959. He upgraded to
Technician as K9QXY and General the follow-
ing year. He upgraded to Advanced in 1980 and
Amateur Extra in 1981. In 1989 he changed his
call to WI9L and again to N9MW in 1996. He
held a second class commercial radio license
in 1981. He was employed by Wisconsin Bell in
1963 and retired in 1994.

Ed has achieved and maintained DXCC #1 and
holds DXCC-CW and DXCC-Phone. Presently
he has worked DXCC on eight bands. NOMW
has hosted several multi-multi DX contest ef-
forts. He also likes building equipment, particu-
larly antennas.

You can contact Ed at W8471 State Road 39,
Blanchardville, W1 53516-9663; ed @n9mw.
com.

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

Voltage-Controlled Audio Oscillator

Adjusting a circuit gets easier when you can listen for audio tones
that indicate whether voltage is increasing or decreasing.

Paul Danzer, N1lI

Digital meters often give more accurate read-
ings of voltage than analog meters. However,
digital meters can also make adjustments dif-
ficult. When the voltage is adjusted, the digits

on the meter fly by so quickly that it can be
hard to tell if they are going up or down.
Here’s one solution: use your ears.

The circuit in Figure 1 is a voltage controlled
audio oscillator. When the input terminals are

U1 generates the audio and U2 amplifies it. If it is too loud for your ears, substitute a 1 kQ2 poten-
tiometer for R5 and connect Pin 3 of U2 to the center terminal of the pot.

+OV & 4 QS1310-Danzer01
8 4
R3LS
100kQ < Vcc Reset
q 4 Disch u1 LM386
RéS 555 Out 6 c3
1kQ<€ 6 5 4
Thres (—
2 Trig 4 470 uF
o C; = CV  GND
A
° ! LS
ORI R2
AAA
P1 < YVy
< 100 kQ 27 kQ
- 0—e
oV &
77

Figure 1 — Resistor R1 is on the left side of the circuit board and R3 at the top. The green wire is
the positive voltage probe and the corresponding black wire the negative lead. The red and black
wires to the left are attached to the 9 V battery connector. You might want to add a power on/off
switch in series with either the red or black battery lead.

C1 — 0.1 uF 25V dc or more (RadioShack
272-135)

C2, C3 — 470 uF 25V dc or more (RadioShack
272-1030). Any value of 100 pF or more is
okay.

LS1 — 8 Q loudspeaker such as
RadioShack 273-092

P1 — 9V battery connector such as
RadioShack 270-325
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R1, R3 — 100 kQ pot Radio Shack 271-092

R2 — 27 kQ 4 W (red purple orange)

R4, R5 — 1 kQ ¥ W (brown black red)

U1 — any eight-pin 555 integrated circuit such
as RadioShack 276-1718

U2 — any eight-pin 386 integrated circuit such
as RadioShack 276-1731

connected to a voltage (0 to 8 V) and you
make a change that varies the voltage, the
tone will go up or down. Connect the oscilla-
tor to your circuit and make your adjustment
by listening for the highest or lowest tone.

How It Works

The circuit is based on a 555 timer chip as the
oscillator and a 386 audio chip to amplify the
audio. As a reminder, the dot or cutout on the
integrated circuit is near Pin 1 or between Pin
1 and Pin 8 (on the chip’s left edge in this lay-
out). The 9 V battery connector is on the left
and the speaker is on the right. Coming out of
the bottom is the measurement ground (black
wire) and the “hot” probe (green wire) on its
right. The sensitivity control, R1, is on the left
of the layout and the tone adjustment, R3, is
on the top right. The circuit uses a 9 V battery
to isolate it from the equipment being
measured.

How To Use It

Set R1 to mid position. Connect the battery
and then connect the positive voltage you
want to measure to the green wire and the re-
turn (negative) to the black wire. Adjust R3
until you hear a tone. If there is no tone,
change R1 and R3 alternately until a tone is
heard. Then make your circuit adjustments
and listen for the tone changes.

Photos by the author.

ARRL Member Paul Danzer, N1ll, was first li-
censed in 1953 and now holds an Amateur Extra
class license. Paul has been operating 40 meter
CW since he first started. He uses his years of
experience as an electronic engineer to design
and build small, one-night ham radio projects.
He is a Professor of Computer Science at
Housatonic Community College in Connecticut.

You can reach Paul at 2 Dawn Rd, Norwalk, CT
06851 or at nlii@arrl.net.

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

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

Rigol DS1052E and Tektronix
TBS1042 Oscilloscopes

Smaller, lighter and less expensive test equipment for the amateur experimenter.

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

Most hams have basic test equipment con-
sisting of at least a digital multimeter, SWR
meter and dummy load. These three in-
struments provide the ability to do basic
troubleshooting. Additional equipment often
includes an accurate RF power meter, a fre-
quency counter and an oscilloscope. Of these,
historically the oscilloscope has been the
most expensive, leading hams to explore the
surplus equipment market. Used analog oscil-
loscopes can be quite good, but they are also
large and inconvenient for recording data. If
something goes wrong, they may be difficult
and expensive to repair.

Digital sampling oscilloscopes (DSOs) have
become available at prices justifiable for
many ham experimenters. The two reviewed
here provide features and capabilities that will
satisfy most home users.

The Oscilloscope Decision Process
In the past, factors to be considered when
choosing an oscilloscope included the num-
ber of simultaneous signals that you might
need to measure, the bandwidth necessary,
on-screen digital data readouts along with
the waveform display, and spectrum analy-
sis capability. With today’s DSOs, the only
decision you really need to make is the
bandwidth required. As you increase the
bandwidth requirement, though, the cost of
the oscilloscope can increase significantly.

With these factors in mind, this review fo-
cuses on Rigol and Tektronix DSOs with a
40 to 50 MHz bandwidth, as this is sufficient

Bottom Line

The two oscilloscopes reviewed
here are ideal for hams interested in
more serious experimenting. They
both deliver excellent performance
at a price comparable to popular
station accessories.

to permit most measurements desired at the
lowest cost. As you can see in Table 1, these
two instruments have very similar basic
specifications. Detailed specifications can be
found on the manufacturers’ websites.

Let’s Make a Few Tests

To see how the oscilloscopes perform, I
selected several tests that I thought hams
would find useful and interesting. For the
first test, I looked at the measured frequency
response of the oscilloscopes. I measured
RF power with a calibrated setup and then
checked the amplitude of the frequency on
7,28 and 50 MHz. The Rigol has a 50 MHz
bandwidth and the Tektronix has a 40 MHz
bandwidth, so I would expect to see some
rolloff on 10 and 6 meters. This doesn’t mean
you can’t look at signals, just that the ampli-
tude of higher frequency signals may not be
completely accurate.

My next test involved measuring transmitter
overshoot. When a transceiver’s output power
is reduced, often the transceiver output will
overshoot (be higher than) the set power on
the first CW character or speech syllable.
This happens because a finite time is required
for the transceiver’s ALC to control the sig-
nal. If overshoot is high enough, it can trip
protection circuitry in an external RF power
amplifier or even damage it. For this test I set
my Icom IC-706MKIIG transceiver to 25 W

Table 1

output, as this is the approximate drive power
needed for full output from my Elecraft
KPAS500 amplifier.

Next I wanted to look at the amplifier enable/
disable timing versus the RF signal output.
This timing is important when driving an
amplifier to ensure that no hot switching of
the amplifier or transceiver takes place. (Hot
switching means transmitting a signal be-
fore relay contacts have closed.) The amp
key-to-RF signal and RF signal-to-amp un-
key timings are both important because you
want to make sure that there is no chance of
hot switching on either amplifier keying or
amplifier unkeying. I fed the IC-706MKIIG
transceiver’s HSEND output to channel 2 on the
oscilloscope and set the oscilloscope to trigger
on channel 2. A falling edge trigger shows the
amp-enable timing, and a rising edge trigger
shows the amp-disable timing. I could have
fed HSEND into the EXTERNAL TRIGGER input
on the oscilloscope, but I wanted to display
HSEND along with the RF signal to better clar-
ify the timing.

My final test involved two-tone testing of
my transceiver. A two-tone test is a standard
test of a transceiver’s linearity that normally
requires a spectrum analyzer. However, both
oscilloscopes have a fast fourier transform
(FFT) math feature that should permit dis-
play of signals in the frequency domain. For

Rigol DS1052E and Tektronix TDS1042 Basic Specifications

Rigol DS1052E

Bandwidth 50 MHz

Analog channels 2

Vertical sensitivity 2 mV/div—10 V/div
Real-time sample rate
Vertical resolution

Max input voltage(RMS)

8 bits

Probe impedance

1 GSa/s (1 ch), 500 MSa/s (2 ch)
300V @ 30 kHz, 60V @ 50 MHz
1:1 — 1 MQ/100 pF

Tektronix TBS1042

40 MHz

2

2 mV/div — 5 V/div

500 MSa/s

8 bits

300V @ 100 kHz, 13V pk
@3 MHz and above

10:1 only — 10 MQ//20 pF

10:1 — 10 MQ//17 pF

Math +,—, %, FFT + = %, FFT
Standard interface USB (front and rear), RS232 USB (front and rear)
Price $329 $680
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this test, a two-tone audio signal is fed into
the transceiver’s microphone input, and the
composite level adjusted for 25 W peak out-
put. After displaying the normal modulated
RF signal on the oscilloscope, select the FFT
mode and make sure you are displaying in the
dB scale. Use the vertical knob to select dB/
division, the horizontal timing knob to select
the Hz/division, and center the signal on your
display with the horizontal position control.

Tektronix TBS1042

As with many computers and test instruments
today, only a condensed version of the man-
ual was enclosed with the TBS1042. The full
manual (159 pages) is downloadable online.
The only accessories provided with the os-
cilloscope are the 120 V ac power cord and

a pair of 10:1 probes (not switchable to 1:1).
For most measurements, you’ll want to use

a 10:1 probe because the capacitive loading
of a 1:1 probe will be a problem for higher
frequency RF signals. Also, a 10:1 probe pro-
vides better overload protection should you
accidentally connect to a high voltage source.
A 1:1 probe is most usable for audio measure-
ments at very low signal levels.

An important feature of any instrument is its
ease of use. Therefore I attempted to use the
TBS1042 without reading the manual, other
than reading about how to compensate the
probes. As it turned out, [ was able to quickly
set up and measure everything in all the tests
without cracking the book! What makes this
easy is the AUTOSET button that sets up the
unit for you. Just apply a signal and press
AUTOSET. Within a few seconds you’ll have

a display that will be very close to what you
want. From this point, you can simply change
the vertical sensitivity and horizontal timing to
refine the display to your liking.

The USB port on the front of the unit pro-
vides either print or save functions. The
TBS1042 determines if the connected device
is a printer or memory stick, and will either

Table 2

Tektronix Storage Oscilloscope, Model TBS1042, s/n C010148

General Specifications:

Display type: 5.6 inch diagonal color TFT LCD.

Display resolution: 320 horizontal x 240 vertical pixels.

Power consumption: 100-240 V ac, 50/60 Hz, 115V RMS, 400 Hz.

Operating environment: 32 to 104 °F, 5 to 85% relative humidity; 32 to 122 °F,
5 to 45% relative humidity, at <10,000 feet above sea level.

Input coupling: DC, AC, GND.
Input impedance 1 MQ +2%.

Size (HWD), weight: 6.2 x 12.9 x 4.9 inches, 4.4 pounds.

The following specifications have been determined to be “as specified”
by Essco Laboratories, of Chelmsford, Massachusetts

Sample rate range: 5 samples/second — 500 M samples/second.

Scanning speed: 5 ns/div — 50 s/div.

Analog bandwidth: >30 MHz, (checked at 40 MHz).

Maximum input voltage: 300 V RMS.
DC gain accuracy: 5 mV/div — 10 mV/div.

Internal trigger sensitivity: 0.01 div — 5.0 div.

Trigger level range: +8 divisions from center of screen (internal), +1.6 V (external).
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print or save the screen data when the PRINT
button is pushed.

The frequency response test resulted in a
measured rolloff of 0.57 dB on 10 meters,
and 1.67 dB on 6 meters, much better than

the manufacturer’s 3 dB specification for the
40 MHz bandwidth.

For the overshoot test, I set my transceiver
output to a nominal 25 W output level and
triggered the TBS1042 on the channel 1
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Figure 1 — Transceiver overshoot measurement
with the Tektronix TBS1042.
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Figure 2 — Transceiver amp-key-to-RF-
output timing measurement with the Tektronix
TBS1042.

Figure 3 — Transceiver un-key/RF output timing
measurement with the Tektronix TBS1042.




Figure 4 — Spectrum analyzer display of an
SSB transceiver two-tone test.

input. You have a choice of enabling either
two horizontal cursors to measure amplitude,
or two vertical cursors to measure time. I
enabled the horizontal cursors to display the
overshoot amplitude. The results are shown in
Figure 1. Note that with a set output power of
25 W, the output peaks at 72 V peak (100 W)
on the first dit.

Next I looked at the amp-key enable

(Figure 2) timing with the transceiver set for
full break-in. The blue trace is the amp-en-
able HSEND line from the radio. The results
are interesting. The amp-enable-to-RF out-
put time of 15 ms is fine for vacuum relays
and PIN diodes. It is probably okay for open
frame relays used on many amps not de-
signed for full break-in (QSK) operation, but
it is marginal. A typical enable time for open-
frame relays is 12-20 ms.

The amp disable timing (Figure 3) shows a
problem with QSK-switched amplifiers. The
amp disable line goes high about 4 ms before
RF drops to zero (the vertical cursors were
enabled to better show this). So you may hot
switch an amplifier that is operating in QSK.
To be on the safe side, IC-706MKIIG users
should only operate semi break-in.

My last test was a two-tone test of the trans-
ceiver output. Figures 4 and 5 compare the
display of a spectrum analyzer (a Rigol
DSAS815-TG) with the FFT display on the
TBS1042. As you can see, the TBS1042
frequency display is virtually identical to the
spectrum analyzer, very useful for this type of
measurement.

Manufacturer: Tektronix Inc, 14150 SW
Karl Braun Dr, PO Box 500, Beaverton, OR
97077; www.tek.com.

Rigol DS1052E

The DS1052 did not include abbreviated
instructions, but the full manual (166 pages)
is downloadable online. The DS1052E
includes a 120 V ac line cord, a pair of
switchable 10:1/1:1 oscilloscope probes, and
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Figure 5 — Tektronix TBS1042 two-tone test
FFT display using the same test setup as for
Figure 4.

a USB cable for interfacing to your computer.

Again, I attempted to use the oscilloscope
without reading the manual, other than the
section on probe compensation. And again
I 'had no problems. The AUTO button on
the Rigol oscilloscope is equivalent to the

AUTOSET button on the Tektronix oscillo-
scope. After applying a signal, press AUTO
and then adjust the vertical sensitivity and
horizontal timing to refine the display.

The only thing I had problems with was
saving the display to a USB memory stick.
The SAVE procedure is very flexible, permit-
ting you to save different formats and even
permitting you to name the files. The SAVE
process wasn’t intuitive, requiring me to refer
to the manual.

The frequency response test was interesting.
The specification is for a 3 dB rolloff at

50 MHz, but I found no rolloff at all on

6 meters.

For the overshoot and amp-key/unkey timing
tests, I found I could display everything

at the same time. When I went to the
TRIGGER menu I found that one of the options
was triggering on both negative and positive
going slopes of the triggering signal. This let

Rigol Storage Oscilloscope, Model DS1052E, s/n DS1ED142306733

Table 3
L

General Specifications:

Display type: 5.6 inch diagonal color TFT LCD.

Display resolution: 320 horizontal x 240 vertical pixels.

Power consumption: 100-240 V ac, 45-440 Hz.

Operating environment: 50 to 104 °F, <60% relative humidity; 50 to 95 °F,
<90% relative humidity, at <10,000 feet above sea level.

Input coupling: DC, AC, GND.
Input impedance 1 MQ +2%.

Size (HWD), weight: 6.1 x 11.9 x 5.2 inches, 5.1 pounds.

The following specifications have been determined to be “as specified”
by Essco Laboratories, of Chelmsford, Massachusetts

Sample rate range: 13.65 samples/second — 1 G samples/second.

Scanning speed: 5 ns/div — 50 s/div.
Analog bandwidth: 50 MHz.

Maximum input voltage: 300 V RMS.
DC gain accuracy: 2 mV/div — 5 mV/div.

Internal trigger sensitivity: 0.1 div — 1.0 div (adjustable).
Trigger level range: +6 divisions from center of screen (internal), 1.2 V (external).
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T4 .40

) Time
Figure 6 — Amp-key-to-RF-to-amp-disable

timing using the Rigol DS1052E. Again, note
the first dit overshoot.

RIGOL STOP

ime 1.088ms

Figure 7 — A close-in view of the transceiver
overshoot duration using the Rigol DS1052E.

me look at the amp-key HSEND going low on
transmit and high on un-key, and the result-
ant RF signal — including overshoot. The
resulting timing waveform is shown in Figure
6. The blue trace is the amp-enable/disable
(HSEND) line out of the IC-706MKIIG.

I also tested the overshoot and amp-

disable timing separately so as to provide
detail similar with the Tektronix TBS1042
tests. I enabled the vertical cursors in both
cases so as to more easily display the time.
From the detailed view, I found that the first
dit over-shoot lasts less than 2 ms (Figure 7)
and on un-key, RF is still being output about
4 ms after the amp key line has gone high
(Figure 8).

For the final test [ attempted a two-tone test
as I’d done with the Tektronix unit. Figure 9
shows the time-domain two-tone RF-modu-
lated signal. Apparently the Rigol DS1052E
doesn’t have enough buffer memory depth
for the necessary resolution for two-tone
testing (the buffer memory is where the cap-
tured samples are stored). There is plenty of
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Figure 8 —Transceiver un-key/RF output timing
detail viewed on the Rigol DS1052E.

RIGOL STOP

I 16.6U

Figure 9 — Two-tone RF-modulated transceiver
output measurement with the Rigol DS1052E

using the same test setup as for Figures 4 and 5.

resolution to show the main signal and its
harmonics, but close-in signal resolution is
not practical.

Manufacturer: Rigol Technologies Inc, 7401
First Place, Suite N, Oakwood Village, OH
44146; www.rigolna.com.

Some Final Observations

1 did notice a few other differences between
these two oscilloscopes that are worthwhile
to point out.

Both oscilloscopes have a 5.7 inch diagonal
color display. However, you can turn off the
right-side menu on the Rigol, which provides
a little more display area than on the Tektro-
nix. The Tektronix oscilloscope takes about
30 seconds to boot up, whereas the Rigol is
up and running in less than 10 seconds. Also,
the Tektronix takes about 30 seconds to save
a file to a USB memory stick, whereas the
Rigol takes about 1 second. And I did like
the Rigol’s ability to trigger on both a posi-
tive and negative trigger on the same display.
However, the Tektronix oscilloscope’s ability
to display a frequency domain two-tone test
spectrum is important to me.

Somewhat off-topic, I would like to encour-
age the ARRL Lab to include transceiver
overshoot and transceiver amplifier enable/
disable output timing measurements with re-
views of HF transceivers. These parameters
are becoming increasingly important when
interfacing a transceiver to an amplifier —
especially when the amplifier is solid-state.

Conclusion

For hams who want to step up to the next
level of testing, troubleshooting and un-
derstanding equipment performance, an
oscilloscope becomes more of a necessity.
Fortunately, digital sampling oscilloscopes
have become surprisingly affordable. The
two oscilloscopes discussed here will provide
most of the capabilities desired by the more
sophisticated ham at a price that is easily
justifiable.

See the Digital
Edition of QST
for a video
overview of the
Rigol DS1052E
and Tektronix
TBS1042
oscilloscopes.



Anytone AT-5888UV Dual Band FM Transceiver

Reviewed by Gary Pearce, KN4AQ,
QST Contributing Editor
knd4aq@arrl.net

We know that China is capable of manu-
facturing high quality consumer electronics
such as Apple’s various iPhones and iPads.
It’s been widely reported that some Chinese
manufacturers have also been making knock-
offs of name brand products, right down to
those same “Apple” devices.! Those products
have largely been for internal consumption
in China, or at least don’t have much of an
American market.

The Anytone AT-5888UV dual-band mobile
— one of the first “Amateur Radio” mobiles
to arrive from China following a wave of in-
expensive handhelds is remarkably similar

in both physical appearance and operation to
Yaesu’s FT-8800 and FT-8900 mobiles. Most
of the front-panel buttons and knobs have the
same position and function, and identical la-
beling. And while the radio isn’t as dirt cheap
as some of the handhelds have been, it can
be a couple of hundred dollars less than its
Yaesu counterpart.

The Yaesu radios are known for high qual-

ity and generally excellent operation, though
the *8800 and *8900 are now senior citizens.
Their firmware is behind the latest radios from
Yaesu and other long-time manufacturers of
ham radio gear. How close is the Anytone to
the current radios from the established brands?

Bottom line: not close enough. The sample
the ARRL bought has a flaw that will at least
have the radio going back to the dealer for
repair or replacement, and more than a few
firmware glitches. It’s missing the 9600 baud
data port, something that I won’t do without.
The manual is terrible and I ran into problems
with the programming software (more on
these topics later). My overall impression is
that the AT-5888UV works, but is not compa-
rable with radios from the Japanese brands.

Out of the Box

I've got three Yaesu FT-8900s, and I almost
thought the ARRL had just sent me another.
Not really — the box clearly says Anytone.
But the picture made me walk over to the
Yaesu and compare. Are all those buttons ex-
actly the same? Yes, they are.

Out of the box, there’s one immediate differ-
ence — the Anytone has big heat-sink fins
across the top that extend a couple of inches
off of the back. Yaesu has some narrow fins

Twww.cultofmac.com/219184/notorious-
chinese-company-releases-the-iphone-5s-
before-apple-does/

on the bottom and tiny fins on the back. Both
radios have a fan on the back. Yaesu’s fan
comes on immediately when you transmit,
but it’s fairly quiet. Anytone takes advantage
of those big fins by holding off the fan until
the radio heats up. Good thing...the fan is
pretty noisy.

Inside the box, along with the radio and ac-
cessories, was a basically unlabeled mini-
CD. Well, it did have a cartoon picture of a
panda. Come to notice, the radio is kind of
unlabeled, too. No “Anytone” or model num-
ber anywhere except the sticker on the back.
The manual said “Anytone”, but there was

no model number anywhere. It gave me the
impression of a generic radio, still waiting for
somebody’s nameplate and model to be glued
on. The CD contained Windows and Mac OS
drivers for the programming cable. Old Win-
dows drivers. More on that later.

I wondered if the AT-5888UV’s operation
was as similar to the FT-8900’s as the front
panel. The power connector is the same as
everybody’s, so it was easy to plug in for the
first run. Yes, operation was similar enough
that I was able to program repeaters, navigate
the SET menu, add tones, offsets and such,
and store a few memories. There are plenty of
unfamiliar labels in the SET menu, so I knew
it wasn’t an exact copy.

Bottom Line

The Anytone AT-5888UV will get
you on 2 meter and 70 centimeter
FM inexpensively. It has some
good features, but some significant
drawbacks as well.

The ARRL Lab’s test engineer, Bob Allison,
WBI1GCM, emailed to ask about one of those
unfamiliar SET items. The radio has a voice-
scrambler, a legacy of the radio’s roots in Chi-
nese Land Mobile service. Scrambling (codes
and ciphers) is illegal in FCC-regulated Ama-
teur Radio. The item was in the menu, but

it had been disabled. The radio did transmit
outside the ham bands. ..way outside on both
VHF and UHF, even though the manual listed
TX on the ham bands only. That’s not illegal,
as discussed in the review of the Chinese Part
90 certified handheld several years ago.> The
radio is Part 90 (Land Mobile/Public Safety)
certified, so with a business or public-safety
radio license, you could use it there, but not
with just a ham license. And that’s why I put
quotes around “Amateur Radio” up in the
second paragraph.

Halfway Home

A deeper investigation would have to wait at
least a few days. My wife Cyndi, KD4ACW,
and I were headed to Hawaii for a couple
weeks. I found room in my luggage to pack
the radio and take it halfway home to con-
tinue the test.

When I got out there, I discovered I had for-
gotten the power cord. If I'd been in Hono-
lulu, I might have found a replacement with
the right connectors. But I was in tiny Hilo,
on the Big Island. Hams to the rescue! Fred
Honnold, KH7Y, who was meeting me to
give me a tour of the KHGHME VHF/UHF
beacon, had a Yaesu power cable he could
loan.? He slapped an Anderson Powerpole on

2C. Imlay, W3KD, “Is This Legal?” Product
Review, Nov 2010 QST, p 54.

Swww.HamRadioNow.tv/HRN_Episode_0076.
html
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the other end to match my “automotive power
connector” (cigarette-lighter plug), and I was
good to go. Halfway up the Mauna Loa vol-
cano where the beacon sits, I programmed a
dozen Hawaiian repeaters by hand and started
making contacts. It wasn’t hard to hit a re-
peater 100 miles away when it was at 10,000
feet and I was at 8500, line-of-sight.

My first impression, operating in the rental
car with a magnet-mount antenna, was that
the radio was okay. It worked, people said I
sounded good. But there was a lot to learn.

Good News and Bad News

Let’s start with the good news: the micro-
phone is functionally similar to everybody
else’s with a 16-key DTMF pad that
doubles for programming frequencies into
the VFO. It has four programmable buttons
that can take on a limited subset of the SET
menu items, such as toggling through tone
settings, listening “reverse” on a repeater
input, and opening the squelch. The but-
tons are all big and well-lit. There is a big,
bright A/B button that switches control be-
tween the “sides” of the radio (by the way,
it’s a TWOBAAT — that’s Two Bands At
A Time — my way of saying that the radio
displays and receives two frequencies in the
same or different bands, at the same time).
Anytone’s mic also has two little lights that
tell you which side is active for control, and
two more that tell you which side is currently
receiving a signal. Finally, there’s a little
speaker built in. Turning it on doesn’t dis-
able the internal (or external) speaker, and it
doesn’t get loud, but it does let you hold the
mic to your ear and hear better in a temporar-
ily noisy environment.

Those are nice additions, but on the negative
side of the ledger, Anytone’s programming
is old. There are lots of alphanumeric memo-
ries (758 of them), but no “memory banks”
to conveniently group memories for special
operations. And there’s no data connector for
packet. You can still do 1200 bps packet by
connection to the speaker and mic. Unfortu-
nately, 9600 bps packet is off the table, and
the manual doesn’t mention data at all.

Physically the radio feels solid and heavy,
but the “fit and finish” is a little off. The front
panel wiggles a little when snapped to the
body. The boot on the mic connector leaves a
gap where it contacts the radio’s case. Some
of the labels on the buttons are a little warped
and poorly printed. Quibbles, to be sure, but
they make you wonder about the overall con-
struction quality.

More serious was the operation of the volume
control(s). As I rotated the control toward the
bottom, the audio cut off abruptly with about
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Table 4

Qixiang Electronics Anytone AT-5888UV, serial number 0790A121200172
Measured in ARRL Lab

Manufacturer’s Specifications

Frequency Coverage: Receive, 108-180 MHz
(AM, FM), 220-226, 350-490 MHz (FM);
transmit, 136-174, 400-490 MHz.

Modes: FM, NFM, AM (receive only)

Power requirements: 13.8 V dc + 15%
transmit, <14 A.

Receiver
FM sensitivity: 12 dB SINAD, 0.25 pV (wide),
0.35 pV (narrow).

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

FM two-tone, second-order IMD dynamic range:

Not specified.
Adjacent-channel rejection: >70 dB.

Spurious response: Not specified.

Squelch sensitivity: Not specified.

S meter sensitivity: Not specified.

Audio output: 2 W at 10% THD.

Transmitter

Power output: Not specified.

Spurious signal and harmonic suppression:
>70 dB.

Transmit-receive turnaround time (PTT release
to 50% of full audio output): Not specified.

Receive-transmit turnaround time (“tx delay”):
Not specified.

Receive, 108-180 MHz (AM, FM), 400-
523 MHz (FM); transmit, as specified.

As specified.

Receive: 655 mA (max volume, max
colors, no signal), 367 mA (standby),
20 mA (power switch off). Operation
confirmed at 11.4 V dc (37 W output)

Transmit (H/M1/M2/L):

146 MHz, 9.35/5.65/3.63/2.74 A,
440 MHz, 9.05/6.13/3.92/2.90 A.

Receiver Dynamic Testing

For 12 dB SINAD, 146 and 440 MHz,
0.17 pV (wide), 0.16 pV (narrow).

10 dB S+N/N, 120 MHz, 0.6 V.

20 kHz offset: 146 MHz, 62 dB; 440 MHz,
71 dB. 10 MHz offset: 146 MHz, 59 dB;
440 MHz, 71 dB.

146 MHz, 72 dB; 440 MHz, 97 dB.

20 kHz offset: 146 MHz, 75 dB,
440 MHz, 70 dB.

IF rejection, 146 MHz, 85 dB; 440 MHz,
106 dB. Image rejection, 146 MHz, 63 dB;
440 MHz, 55 dB.

At threshold, 146 MHz, 0.14 pV (min),
0.788 pV (max). 440 MHz, 0.62 pV (min),
0.68 PV (max).

Full scale: 146 MHz, 2.52 .V,

440 MHz 2.57 uV.

2.6 W at 10% THD into 8 Q.

THD at 1 V RMS: 2.6%.

Transmitter Dynamic Testing

At 13.8V dc:
146 MHz, 55/25/9/5 W;
440 MHz, 44/26/9/5 W.
146 MHz, 65 dB, 440 MHz, 66 dB.
Meets FCC requirements.
Squelch on, S9 signal, 190 ms.

50 ms.

Size (height, width, depth): 1.6 x 5.5 x 8.3 inches, including protrusions; weight, 2.5 Ib.
Price: Anytone AT-5888UV, $300; USB programming cable, $19.

Y% turn of rotation just “dead.” This is on both
the left and right volume controls. The audio
level just above that cutoff point is soft, but
too loud to be the minimum level you’d want
in a quiet room. An odd thing is that I didn’t
notice this, or at least I didn’t make a note of
it, until I'd used the radio for a few days. If

it had been happening the first time I turned
it on, I'm pretty sure I would have noted it.
Suddenly it was just there. I wondered if I'd
caused it while playing with settings, but a
full reset didn’t “fix” it. Some other users
have noted it in comments on one of the
Yahoo! groups dedicated to the radio, but it’s
not in every radio.

Another audio complaint echoed in the
Yahoo! groups is some hiss and whine au-
dible in the speaker when receiving a signal.
It’s not loud, but again, too loud for a quiet
room. It wouldn’t be a problem in a mobile.
The whine — a tone around 10 kHz — cuts
through, even though it’s not very loud. The
volume control has no effect on the level of
either the hiss or whine. I take it from the
Yahoo! groups that not all the radios share
this problem, either.

Internal speaker audio is good and gets
plenty loud. But when I plugged ina 4 QO
external speaker the audio got very distorted
and wouldn’t get loud at all. When I use that
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speaker on other radios, it reaches ear-split-
ting volumes.

Plug and Pray

(or “Driv-er-ing Me Crazy”)

While I'm in the complaint department, let’s
talk programming with a computer. Most
radios with this many features and memories
are a lot easier to fill up by entering all the
data in a software program on your PC, then
transferring it to the radio. Programming soft-
ware on the CD and the USB interface cable
are listed as an option, but most of the dealers
seem to be bundling them free, and they came
with this unit.

The CD didn’t have programming soft-
ware. It had a lot of drivers. Fortunately,

programming software was easy to find and
download from several dealer websites. And
thus began hours of attempting to get things
working that ended in failure.

Once again I'll note that other people have
had success installing and using the supplied
software, but the Yahoo! groups have exten-
sive threads on the trials of getting it working.
I'll boil it down to note that the software and
USB cable seem to need an older version of
the Prolific drivers than what will install au-
tomatically when you plug the cable into a
PC. All my PCs are running Windows 7, so 1
can’t comment on how it will work on a Mac
or on older versions of Windows. One post
noted it worked on a PC running XP, but not
Windows 7. Others reported success with
Win 7 once the right drivers were loaded. The
CD contained a Microsoft Word file with in-
structions on setting up the software on a PC
running.... Windows 2000/

I spent hours uninstalling and reinstalling
drivers on two different computers, unplug-
ging and replugging the radio, and rebooting
the PC. I tried the drivers on the CD, and
other drivers I got on the web. I'm reason-
ably sure I had the “correct” set of old driv-
ers loaded. Yet every time I tried to make

the software talk to the radio, I got a “Com-
munications Error,” and could go no further.
The software won’t run without a connection
to the radio, though I came across a patch for
the .ini file that lets it run on its own. So I got
a peek at it, and it looks like the standard fare,
but no dice connecting to the radio.

Prolific, the company that makes chip sets
and drivers for many USB interfaces, warns
that it’s come across Chinese clones of its
products that require older drivers and “gen-
erally are of poor quality and cause Windows
driver compatibility issues.” I can’t tell if the
Anytone USB cable uses one of these clone
chip sets or not.

If T owned this radio, I’d probably have kept
beating on the software until I made it work.
Or I might have taken the easy way out and
picked up the RT Systems version. I've got
their programs for several other radios, and |
like them a lot.

Land Mobile

Many of the new wave of Chinese “amateur”
radios have their roots in Land Mobile —
business and public-safety two-way radio.
Check that...they have their entire identity

in Land Mobile. They are FCC certified for
operation under Part 90, and they can be used
on the amateur bands by licensed hams pro-
vided that hams follow the Part 97 rules. That
sets them apart from ham equipment from
Yaesu, Kenwood, Icom and Alinco. Those

radios are designed for the amateur service
and Part 97 compliance. They can be modi-
fied to transmit outside the ham bands, and
some first-responders and business people
use them on those frequencies, but they are
not legal there. The Part 90 Chinese radios
are legal, though keep in mind that I'm not an
expert on the fine points of Part 90.

Echoes of Part 90 can be found in several
functions of the AT-5888UYV, functions that I
couldn’t get to work fully. First is the scram-
bler I mentioned earlier. Dial through the
SET menu and you’ll find SCR, the scrambler
settings, but SCR OFF is the only option. The
manual doesn’t mention that SCR is disabled.
It gives instructions on how to use it, but they
don’t work.

It’s possible that scrambling can be activated
using the programming software. There are a
couple of other selective-calling features that
I could only partially use, but it appears they
can be fully implemented with software. Two
of these are called 2TONE and 5TONE. Trying
to figure these out illustrated the deficiencies
of the manual. What they were, or what they
could be used for, was never explained. How
to use them was poorly explained, and pieces
of that explanation were scattered among sev-
eral sections. In order to understand page 12,
you have to read page 33 first. The manual is
full of bad translations that would be quaint
if they didn’t inhibit understanding of the ra-
dio’s functions.

1 did a little research and learned that 2TONE
is the old signaling method used by pag-

ers for decades. You’ve probably heard it:
Booooooop-Beeeeeeeep. A local ARES
group got a bunch of surplus pagers and used
them on their repeater until everyone either
lost theirs or they stopped working. 5TONE is
a faster version, sending 5 (or more) single
tones in quick sequence: BoodelOodelBee-
delBeedelBeep. (Bet you’ll never read that
again in OST.)

Mixed in with the 2TONE and 5TONE features
are some DTMF (Touch-Tone) paging op-
tions. After going back and forth, and back
again, through some obscure instructions in
the manual, I finally figured out how to initi-
ate the type of page I wanted, triggered by
keying the PTT and hitting the UP button on
the side of the mic. But I could never figure
out how to program a specific sequence, or
put the radio in a mode to decode those se-
quences. As with the scrambler, I'd get to the
function in the SET menu, but it wouldn’t let
me set or select any options.

Standard CTCSS and Digital Code Squelch
(DCS) worked fine. The other stuff will
mostly interest the Part 90 crowd, and will
only work with radios that have the same
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functions. Touch-tone paging — program-
ming a radio to respond to a specific sequence
of touch-tones — has come and gone as a fea-
ture set in ham equipment over the years, and
never gained any traction with hams.

Another odd function for a ham radio is the
COMPANDER. It’s designed to reduce back-
ground noise by COMPressing select audio
frequencies on transmit and exPANDING them
on receive. A compandered audio signal is
legible on a non-compandered receiver, but it
sounds funny. So the function is useful only
between two radios with the same compand-
ering system.

Speaking of transmit audio (which reports
said sounded good), there is a NARROW-WIDE
option in the SET menu. If there are any ham
repeaters using NARROW today (2.5 kHz
deviation), I’'m not aware of them. Hams
have stuck to WIDE (5 kHz deviation), while
the FCC has required our commercial and
public-safety neighbors to switch to NARROW
so they can squeeze more channels into their
band. I'll repeat, because there has been some
confusion on the issue among hams, that the
FCC does not require hams to switch to NAR-
ROW. Good thing, because inside the ham
bands, that SET item was stuck on WIDE, and
couldn’t be switched to NARROW. Outside the
ham bands, NARROW worked.

Color My World

The last quirky feature I'll detail is the color
of the display. This is set with three separate
adjustments in the SET menu, one each for
red, green and blue. The radio came with the
display set dark red. By trial and error, I was
able to approximate the amber of the Yaesu
display. Other ham radios offer just one color,
with adjustable contrast, or maybe a dial that
rocks through the rainbow. But three interac-
tive adjustments? By the way, amber is Red
32, Green 13, Blue 2.

And the last firmware anomaly I’ll mention
involves the transmit OFFSET setting (called
SHIFT in the SET menu). It has a wide range,
from 0 to 100 MHz. An AUTO option locks it
to the standard 600 kHz on VHF and 5 MHz
on UHF. But set the channel STEP to 5 kHz,
manually dial the SHIFT amount a bit, and
suddenly it’s limited to a very narrow range
just above or below 600 kHz, depending

on whether you dialed up or down. It won’t
go back to the standard 600 kHz until you
change the STEP to anything else, and then
SHIFT works normally again.

‘When I was taking some pictures of the Any-
tone, I noticed that the left side of the display
showing 146.52 had a “-” offset icon. Of
course 146.52 is a simplex channel, and as

I took the picture, I wanted to set the radio

to simplex. Couldn’t do it. It was “stuck” in
minus-offset. OK, I give up. I know when
I'm beat.

Final Thoughts

There are some hams out there who are per-
fectly happy with their AT-5888UVs and the
money they saved, and they may consider

my comments too harsh. The established
amateur transceiver manufacturers have been
serving our market for a long time and have
fine-tuned their radios with each generation.
The years of incremental improvements are
evident in the polished way they look, feel
and operate.

Some of the larger dealers who specialize in
the various Chinese lines have gone to some
trouble to establish their bona fides as a reli-
able source for advice and service. The Chi-
nese manufacturers themselves are a distant
lot, at least for now. I didn’t see any of them
at Dayton this year.

But if this radio missed the mark this time,
that won’t always be the case. I expect that
sooner or later, we’ll be seeing more and bet-
ter radios from China. Maybe they’ll even
come to a hamfest!

Manufacturer: Qixiang Electron Science &
Techology Co, Ltd, Fujanm, China; www.
gxdz.cn. Available from several US dealers.
(Note that there is another “Anytone” com-
pany in China at www.anytone.com.cn/en
that is not in the ham radio business.)

See the Digital
Edition of QST
for a video
overview of the
Anytone
AT-5888UV
Dual Band FM
Transceiver.

New Products

DESpole Multiband Antenna
from InnovAntennas
DESpole multiband rotatable dipoles from

InnovAntennas are lightweight and require less space
than a conventional dipole. The antennas use a bent
element design and open sleeve techniques to enable
operation on two or three bands without using coils or
capacitors. Impedance is 50 Q2 and only one feed line
is needed. Aluminum and stainless steel materials are
employed throughout, and UV protected Kevlar guy
support cables are used if needed. Several DESpole
models are currently available with prices starting

at $295.95 for the 15/10/6 meter version. For more
information, or to order, visit www.despole.com.
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The Doctor is In

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

1 } It Takes More than Two Antennas to

Make an Omnidirectional Antenna

Dave, WOWEL, has a follow-up

question to one asked in the

March 2013 column about com-
bining power amplifiers to obtain addi-
tional power.! Instead of trying to
combine multiple outputs into a single
output in phase, what would happen if I
took two 100 W transceivers, keyed them
at the same time, and ran each 100 W
output to one of a pair of perpendicular
center fed dipole wire antennas? Would I
have an omnidirectional 200 W system?

First we need to talk about the anten-
A nas. If you are considering half-wave

dipole antennas, the main beams of
perpendicular antennas are also perpendicu-

lar, but that’s not the case for all antennas. So
let’s assume you meant that kind of antenna.

If you keyed two 100 W transmitters, one
into each antenna, you would radiate about
100 W from each antenna. It would look
somewhat like an omnidirectional setup, in

1J. Hallas, W1ZR, “The Doctor is In,” QST Mar
2013, pp 61-62. Also see the note at the end
of the April 2013 column, QST Apr 2013,
pp 54-55.

QS1310-Doc01
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Max. Gain = 4.81 dBi Freq. =7.15 MHz

Figure 1 — The azimuth pattern of two
perpendicular 2 wave 40 meter dipoles at
65 feet fed with a 90° phase difference. This
forms the “turnstile” antenna.

that within the peak of each of the four
beams it would seem like a 100 W signal,
since the peak of one is in the null of the
other, but that’s just one part of being omni-
directional.

The limitation will occur as you move from
the peaks into the regions between the peaks,
especially at the diagonals. Since two inde-
pendent transmitters will be of random
phase, the power will be as likely to cancel
as to add in the regions in which you have
significant signals from both antennas. If the
transmitters were phase locked and had
identical phase delay through the transmit-
ters and transmission lines, then the signals
would tend to add in between the two lobes
and you would have significant signals at all
azimuths. It would not be a smooth (circular)
pattern, but would work in all directions to a
certain extent, and stay the same over time.

The use of a single transmitter to drive two
dipoles that are fed through a 90° delay line
between them (called a turnstile antenna, see
Figure 1) optimizes the omnidirectional pat-
tern, and that could be done here as well if
the transmitters were in the same (or at least
a known) phase to start with.

Phil, KeMUG, asks: My HF

radio has a built-in antenna

tuner, which isn’t adequate to
handle my G5RY junior antenna. I have
an external tuner between the radio and
antenna, but sometimes I can only get the
SWR down to about 2:1. It occurred to
me that using the internal tuner as well
would let the radio see a lower SWR. If
used both tuners, would I be gaining any-
thing?

The first question is how does your
A radio do with the 2:1 mismatch?

Some radio’s “foldback” circuitry
will start to reduce transmitter output at an
SWR of 2:1 or less to avoid component
stress from excessive SWR. If that’s the
case, the internal tuner might be beneficial to
keep the radio operating at full output.

If the transmitter can handle the 2:1, the use
of a second tuner will introduce some un-

needed loss in the system. Each tuner could
easily be losing 10% of your transmit (and
receive) power.

In terms of loss, the real question you should
be asking is, how much loss is there in the
coax between your second tuner and the an-
tenna. The fact that you can’t tune it below
2:1 may be because it has a very high SWR
and that will be where your major losses are,
depending on how much and what type of
coax you have.

I suggest that you measure the SWR at the
antenna side of the external tuner and then
determine the loss in that coax. Keep in
mind that the SWR seen at the bottom of a
lossy coax run may look much better than it
really is. If in doubt, take a look at the QST
article “I Know What’s Happening at the
Shack — What’s Happening at the Other
End of My Feed Line?”

I was faced with a similar quandary with a
full size G5RV at my station. I eliminated
the coax run and used window line from the
antenna to the balun at the tuner. The results
were much better on all bands, with signifi-
cantly less loss. Since a tuner is needed any-
way, there is not a big advantage in the
traditional GSRV feed.

George, N9AUP, says: I really

liked AA7JV’s “Garden Beam”

article in a recent issue of QST.3
Unfortunately, I don’t have the room to
put an antenna of that size in my back
yard. It did, however, get me thinking
about something that I haven’t found a
definitive comment about in any of my
antenna references. That is, what are the
implications of using center loaded radi-
als with a similarly center loaded vertical
element in an elevated antenna with, say,
four radials?

2J. Hallas, W1ZR, “I Know What's Happening at
the Shack — What’s Happening at the Other
End of My Feed Line?” QST Feb 2007,
pp 63-64.

3G. Wallner, AA7JV, “The Garden Beam,” QST
Apr 2013, pp 34-38.
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Where I’m headed with this is the specu-
lation that one could shorten all but the
boom length for a more compact version
of the “Garden Beam” configuration.

It is certainly feasible. I modeled a
A 20 meter ground plane elevated at

8 feet. If full size, with four radials,
it gave an intensity of 0.06 dBi with a peak
at 21° elevation. Making it half size, loaded
with inductors with a Q of 100, the intensity
was —2.84 dBi at 23° elevation. With a
loaded monopole and full size radials, the in-
tensity was —2.4 dBi at 22° elevation, so the
radials don’t seem to make as much of a dif-
ference as loading the monopole. If I made
the Q of all five inductors 200, it is about
1 dB better at —1.8 dBi.

Howard, KM5PG, asks: Due to

the layout of my antenna space

and my shack location, it is nec-
essary to feed my 40 meter dipole from
one end instead of the usual center. What
is the best way to match the coax trans-
mission line to the antenna using home
built or commercial components?

End fed half waves are a bit of a
A challenge for two reasons. One is

that the impedance is high — per-
haps 2000 Q, the other is that most solutions

result in common mode current on the trans-
mission line.

The solution is easiest if you are only using
the antenna on a single band. Then you can
use the end-fed Zepp configuration (see
Figure 2). This is the same as the popular
J-pole that is used on 2 meters, except that in
this configuration, the dipole is horizontal
and the feed line is usually vertical.

Half wave end fed dipole
(about 67 feet for 40 meters if bare wire)

Electrical quarter wave matching section
(about 29.75 feet for window line)

Common mode choke
or
1:1 balun

3 50 Q Coax to station

(3:1 SWR) QS1310-Doc02

Figure 2 — An end fed Zepp antenna for
40 meters. This makes an effective solution
for those who can’t feed their antenna in the
center.
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You would have a horizontal /2 wave wire
(about 67 feet long for #14 AWG bare wire)
and end feed it with 4 wave (29.75 feet) of
450 Q window line. Note that one side of the
window line isn’t connected to anything at
the antenna end. The coax connects to the
bottom of the window line and should see an
SWR of around 3:1 across the band at an
impedance centered on 23 Q, depending on
the actual antenna Z. This can usually be
matched by the internal tuner of most radios.
If a closer match is needed, 600 Q2 open wire
line will provide close to a 1:1 SWR, but the
length will need to be a bit longer because of
the higher relative propagation velocity.

There usually are common mode currents on
the line that can cause problems in the shack,
as well as radiate. The currents in the shack
can be minimized by multiple turns of the
coax on a ferrite toroid near the connection
to the window line. The usually vertically
polarized radiation from the feed line can ac-
tually be beneficial — helping to fill in the
nulls in the horizontal pattern.

This antenna can also be used on other
bands, but the SWR will be high and a wide
range tuner will be needed. In that case make
the coax section as short as possible and use
whatever length of window line is needed.
You won’t have the % wave transformer sec-
tion, but the wide range tuner should be able
to match on 40 meters or higher frequencies.

The other approach is to feed the antenna a
few feet from the end and use a transformer
to match the high Z and then use coax. This
will strictly be a single band operation and
probably won’t have as good a match. There
are commercial antennas that are fed this
way. See the OST Short Take review of the
PAR end fed 20 meter dipole.* They are also
offered for other bands.

Noted VHF and above operator and devel-
oper Dick Knadle, K2RIW, raised a good
point about my response to Tom, NSEUL,
about the sequence to connect equipment as
described in the July 2013 column.”

While he didn’t disagree that the place for
the wattmeter for antenna tuner adjustment
is as shown, he did disagree that a true for-
ward and reflected power meter would only
work in a 50 Q system. In fact the only time
it will read reflected power is if the load is
not matched to 50 Q!

The results at the antenna side of the an-

4S. Ford, WB8IMY, “Short Take — The Par
Electronics 20-Meter End-Fed Dipole
Antenna (EF-20),” QST, Feb 2007, p 58.

5J. Hallas, W1ZR, “The Doctor is In,” QST
Jul 2013, pp 54-55.

tenna tuner can be quite useful. For example,
if the amplifier puts out 1500 W, the power
meter on the antenna side of the tuner might
read 2500 W forward power and 1000 W re-
flected power: This doesn’t mean that you
are operating illegally — the net power to
the antenna would be the forward minus the
reflected power, 2500 — 1000 or the 1500 W
you started with (less any tuner loss). The
SWR of the unmatched antenna system
would be {(1 + \Jp) /(1 —~]p)}, where the re-
flection coefficient p = PR/PF. The resulting
uncorrected SWR is thus 4.4:1 — always
good to know.

Do you have a question or a problem?

Ask the Doctor! Send your questions

(no telephone calls, please) to “The Doctor,’
ARRL, 225 Main St, Newington, CT 06111; for
fastest response, e-mail to doctor@arrl.org.

New Products

DX Engineering Clamps

DX Engineering offers a wide variety of sad-
dle, block and band clamps for dozens of appli-
cations. DX Engineering U-Bolt Saddle
Clamps are designed for a good fit with round
tubing. U-bolts are formed from stainless steel,
and saddles are cast aluminum. The V-Bolt
Saddle Clamps are long enough to fit a range
of tubing sizes. Saddle material is cast alumi-
num, and U-bolts are fabricated using stainless
steel. Super Duty Saddle Clamps are designed
for applications where maximum clamping ca-
pability is needed. These clamp kits are made
from two corrosion-resistant cast aluminum
saddles with a cast stainless reinforcement
plate. Accessory bolt and nut sets (sold sepa-
rately) allow for a customized fit. The DX
Engineering Resin Block Support Clamp is
ideal for securing mounting brackets or plates
to tubing, while also providing electrical insu-
lation. Optional stainless steel reinforcing
plates provide additional stiffness and act as
hole-drilling templates. Marine-grade stainless
band clamps secure telescoping tubing in place
for antenna applications. The ECLS series adds
threaded studs for electrical connections, me-
chanical assembly of components, or attach-
ment of brackets. Price: $2.65 to $49.90
depending on size, composition and configura-
tion. For more information, or to order, visit
www.dxengineering.com.
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Short Takes

While a number of transceivers include
CW keyers, this feature isn’t universal
quite yet. And among those rigs that do
include keyers, fewer still offer mem-
ory keyers — keyers with the ability to
store and transmit specific character
strings on command.

Memory keyers are extremely handy
for DXing and contesting because they
eliminate the drudgery of sending the
same information over and over. Instead, you
simply press a button and the keyer automati-
cally transmits the “canned” message of your
choice.

You can certainly do this with computer soft-
ware. There are free memory keyer programs
such as CWType (www.dxsoft.com/en/
products/cwtype/) and memory keying is
provided by many logging applications. Even
so, there are times when you don’t want to rely
on a computer, particularly when operating
away from home. That’s where a compact de-
vice like the WinKeyer USB comes into play.

Small but Powerful

Atonly 4 x 3 x 1.75 inches, the WinKeyer
USB is a full-featured keyer that can store and
send up to four separate messages. It can key
almost any rig, including those with grid-block
keying.

Keying speed is adjustable from 5 to 99 WPM
via a front panel potentiometer. Weighting

is adjustable through software (more
about the software later).

y Steve Ford, WB8IMY, wb8imy@arrl.org

WinKeyer USB

with the exception of the two 7-inch lengths of
insulated wire you’ll need to connect the speed
potentiometer to the circuit board. Along with
the electronic components you’ll find a nicely
silkscreened enclosure complete with pushbut-
ton caps, a speed control knob and even a set
of rubber feet. The assembly instructions are
included on an accompanying mini-CD-ROM
and can also be downloaded online.

The instructions are well written, but you still
need to proceed carefully. Some of the resis-
tors are tiny and it is easy to confuse their
color bands without a magnifier and a strong
light source. Fortunately, there is only one sur-
face-mount component and it has already been
soldered onto the board for you.

I needed about two hours to assemble the
WinKeyer. After the last component was sol-

) Hamcrafters WinKeyer USB
Memory Keyer

dered into place, I snapped the batteries
into the holder and heard a Morse “R”
from the piezo speaker — a sure sign
that my new WinKeyer was alive and
healthy.

Up and Running
One of the very cool things about the
WinKeyer is that you can manage the
memories and other functions through
Windows software. You simply connect the
WinKeyer to your computer through the
supplied USB cable and use the WinKeyer
software to “talk” to the device (see Figure 1).
Storing messages is a matter of typing text into
the appropriate boxes and then writing every-
thing back to the WinKeyer’s memory.

Of course, you can also use your CW key to
command the WinKeyer and write new text to
the message memories. By pressing and hold-
ing the red pushbutton, the WinKeyer enters
the command mode and will respond accord-

ingly.

Although I've described the WinKeyer as
being a tool for portable operating, it works
just as well in a permanent station. It is fully
compatible with virtually all logging and con-
testing applications that support external key-
ers. In the software menus, look for mentions
of “K1EL” or “WinKeyer” keying. When the
WinKeyer is plugged into a computer’s USB
port, it automatically takes power from the
computer rather than the internal
batteries.

The WinKeyer USB is ideal for por- :::rmmm = My first operating experience with the
table operating because it includes a Waney.er was during Field Day ZQ 13.
battery pack that’ holds three AAA ot I e I?Z:d I v(viazsil l&?lng ﬁ ;aes'u 1;1'1";18 1?) @?D.SCT(IVSI
cells. When you’re not using the r Tot| ||t v and : ough the rig had a built-in keyer,
WinKeyer, the device “goes to sleep” e ooz || B Fasdebng | {15 Codtin it didn’t include keyer memories. With
to conserve power. E Coaa || 2 = the WinKeyer I was able to program my
. . - gy | [ call sign and the Field Day exchanges in
If your CW trans.ce}ver lacks a s.1deztone | E [ Ame [ ween advance, sending them as needed with
(as many QRP k}t rigs dq), this isn’t a ':1_ f,: B T single button taps.
problem. The WinKeyer includes a - “'::T B suge f— Fioe
tiny, yet surprisingly loud, piezoelectric z e The WinKeyer’s performance is flaw-
speaker. | "'Qf‘” famexE -] [iOWed - less, the price is right and, of course,
. L . Sigetore e | Qupu Corfig there is the added pleasure of building it
All this functionality comes with a vesons | | i8] | |[Fai et P = I
. . . = =|  yourself.
price tag well below $.1 00. Thf?re is Tof | el ek
only one catch: the WinKeyer is a kit. R TR ] | Manufacturer: Hamcrafters, 95 Guys Ln,

Building the WinKeyer USB
The WinKeyer kit includes all parts

Figure 1 — You can manage the WinKeyer USB memories
and other functions with the included Windows software.

Weare, NH 03281; www.hamcrafters.
com. $79.
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Microwavelengths

Paul Wade, W1GHZ, wilghz@arrl.org

EME — Easier Than You Think

Recent technical advances bring EME within reach of the serious 50 MHz+ ham.

Moonbounce, or EME (Earth-Moon-Earth)
communication, is the ultimate DX — all
contacts travel more than 400,000 miles!
Until recently, EME was limited to supersta-
tions, with very large antennas and maximum
legal power. Occasional exceptions were
operations from large commercial dishes, like
the Arecibo Observatory.

In the last few years, two factors have made
EME accessible, if not to the average ham, at
least to serious VHF and up operators. The
first is preamplifiers with extremely low noise
figures, less than 0.5 dB (35 K), which allow
for the detection of much weaker signals. The
background noise for EME at microwave
frequencies is as low as 3K, so the receiver
noise is what limits weak signal detection.

The second factor is digital techniques,
particularly the WSJT programs by Joe
Taylor, K1JT. These programs use signal
processing to narrow the effective bandwidth
and error correction techniques that allow
communication with inaudible signals below
the noise level. The improvement can be as
much as 20 dB over CW, though the trained
ears of an experienced EME operator can
copy amazingly weak CW signals.

Each 3 dB improvement in weak signal
detection means that half as much transmitter
power or antenna gain is required for EME
communications, so the combination of
low-noise preamps and digital techniques has
made EME accessible to much smaller
stations. On 2 meters, a long Yagi and a brick
amplifier can be enough to get started and
make some contacts. Contacts may be made
with the antenna on the horizon when the
Moon is rising or setting. Elevation capability
greatly increases the operating periods, up to
12 hours each day. The ease of getting started
has made 2 meter EME very popular — in
2012, K1JT had worked more than 800
stations, and a few dozen stations have
achieved DXCC.

For microwave EME, 1296 MHz is the most
popular and most accessible band. An 8 foot
dish, like an old TVRO dish [Television
Receive-Only; these are the large C-band
(4-8 GHz) dishes used with the early analog
satellite TV systems. — Ed.], is quite ade-
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quate with 100 W or so of transmitter power.
The preamp must be right at the feed horn —
any feed line loss adds directly to the noise
figure, so the signal-to-noise ratio quickly
deteriorates. Even smaller antennas might be
enough to make contacts with some of the
larger EME stations.

‘What about higher microwave bands? The
same size dish is also adequate for higher
bands, but it becomes more difficult to gener-
ate sufficient transmit power. A greater diffi-
culty is pointing the antenna at the Moon —
beamwidth for a given dish size decreases as
frequency increases, so tracking the Moon
becomes more difficult. At 10 GHz, an 8 foot
dish would have a 3 dB beamwidth of about
one degree, so pointing accuracy must be
better than 4°. Finally, better dish surface
accuracy is required at higher frequencies;
most TVRO dishes were designed to work
only at 4 GHz, so their surface may not be
accurate enough for 10 GHz.

Can | Do It?

EME may not be easy, but it doesn’t take a
superstation. With some ham ingenuity, it can
be done.

You can certainly give it a try and work some

of the big guns with only modest equipment.
Go to www.HB9Q.ch and see how little is
needed to work them — a modest satellite
station can do it. As another example, here is
what we did after I came back from the 2012
EME Conference in Cambridge, England,
inspired to try some moonbounce.

Large dishes can be acquired for nothing.
Often, just as a result of offering to remove
“that big ugly dish,” I have been given sev-
eral. My neighbor, Chip Taylor, W1AIM, was
given a nice 16 foot dish on a trailer a few
years ago and I towed it home for him. Chip
has been slowly renovating the dish, so I
convinced him to get W1AIM on the air for
the 2012 ARRL® EME Contest.

The dish and trailer were originally designed
to provide portable temporary satellite links,
so no tracking capability was required. Chip
has been working on adding tracking capabil-
ity, but it is not finished yet, so armstrong
rotation would have to do. [armstrong rota-
tion refers to rotating an antenna using only
your “strong arms.” — Ed.] The long pole in
Figure 1 provided enough leverage for
rotation. For elevation, Chip tried an old
TVRO actuator and found that it would move
the dish slowly, but the Moon also moves
slowly. Then we added a
feed horn of the popular

VE4MA design.

I provided my 1296 MHz
transverter and amplifier,
with an output of only about
60 W. We added an excel-
lent preamp made by
ADG6IW right at the receive
port of the feed horn, with a
coax relay to protect it while
transmitting. Then we
measured sun noise and
plugged the numbers into
the VK3UM EME Calcu-
lator, as described in the last

Figure 1 — Ready to go for
EME on 1296 MHz. The equip-
ment is on a moving cart to
minimize feed line length.
Rotation by W1AIM.



Figure 2 — W1AIM operating CW on EME. The
laptop in the foreground calculates the Moon’s
position; the laptop in the rear displays the
bandscope waterfall.

“Microwavelengths.”! The measured sun
noise matched the calculator predictions, so it
looked like everything was working well.
Then we followed the sun across the sky,
marking the azimuth headings on the base of
the dish support with a dry marker as it
rotated. For elevation readout, we attached a
digital level to the dish frame with cable ties.

The final test was to wait for the Moon to rise
and look for the ONPEME beacon (wWww.
ONOEME.org) at 1296.000 MHz. Nothing
heard! Most microwave EME operation uses
circular polarization, transmitting on right-
hand circular and receiving on the opposite
polarization, left-hand, (reflection off the
Moon reverses the circular polarity), so
perhaps we were using the wrong polariza-
tion.2 We moved the preamp from the feed
horn port marked “R” to the port marked “T,”
and were able to copy the beacon CW signal
through the speaker.

The ARRL EME Contest weekend was a few
days later, in late October. Naturally, the
weather became much colder. We mounted
the gear on a cart next to the dish (see Fig-
ure 1) so it could follow the rotation without
an excessive length of heliax to the transmit
port of the feed horn. We moved into Chip’s
small remote shack next to the dish, but a
small space heater wasn’t keeping us warm,
especially since I had to run out and move the
dish every few minutes. Figure 2 shows the
setup — an FI-817 transceiver for the IF
radio, augmented by a FUNcube Dongle
(www.funcubedongle.com) tapped off the IF
to provide a bandscope and waterfall display
on a laptop. A second laptop, in the fore-
ground, provided Moon coordinates for
manual tracking. To keep things simple, we
operated only CW.

During this weekend, the Moon declination
was very high and the TVRO elevation
actuator had only a limited elevation range,
restricting our Moon “window.” We watched
the Moon rise behind some trees and waited

Figure 3 — This is

the waterfall display of
the CW section of the
1296 MHz band during
the 2012 ARRL EME
Contest. | counted 11
signals; the leftmost
one is the ONGEME
beacon at 1296.000
MHz.
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for a clear view. Once we were clear, we
found a number of signals on the waterfall
display, shown in Figure 3. The leftmost one
is the ONPEME beacon, providing our
frequency reference.

The final hurdle was to find someone calling
CQ and make a contact. The normal protocol
is to zero-beat your own echo to the calling
station, correcting for the frequency offset
caused by Doppler shift. The Doppler shift is
predictable; with accurate frequency calibra-
tion, Doppler correction is easy, but we had a
temporary setup and the cold temperature
was moving the local oscillator in the trans-
verter. The alternative was to look for the
echo on the waterfall display and move it near
zero-beat. At the same time, one of us was
moving the dish to track the Moon. We
finally got our act together and made a
contact with Nando Pellegrini, [INDP, who
has a huge signal. Unfortunately we came to
the end of our small Moon window before we
could make another contact.

The next night was even colder and the
elevation actuator wasn’t moving at all. Chip
heated it with a propane torch and it finally
moved very slowly. We just had time to make
one more contact, with Dominique Faessler,
HBOBBD, another huge signal, before our
Moon window closed. At least we had
worked two DX stations and still had another
weekend to go.

During the following week, we arranged
some scheduled contacts and worked several
more stations, improving our operating
technique. We also made some adjustments
to the dish elevation to give us a bit more
Moon window.

By late November, the weather was really

1 PWade, W1GHZ, “Microwavelengths,” QST,
July 2013, pp 57-58.

2 P. Wade, W1GHZ, “Microwavelengths,” QST,
Aug 2011, pp 98-99.

cold — below 0° F in Vermont. The first
night of the contest weekend was too cold for
the operators, but the second night was a bit
less frigid, so we got out the propane torch
and went to work.

‘We had to shovel a foot of snow off of the
dish and then warm up the actuator with the
torch. But we were able to work five more
stations and get “QRZ” [Literally “Who is
calling me?” Used in a noisy environment by
a receiving station who is unsure if he is
being called. — Ed.] from a couple more.
One problem seemed to be libration — rapid
fading caused by the rotation of the Earth and
Moon and the rough surface of the Moon. We
were able to copy CW from higher power
stations, but they had difficulty with our lower
power signal. Using digital modes would
have helped, but we were trying to limit
complexity.

We were successful with EME and improve-
ments are in the works. Mainly, we had fun,
and learned a lot more by doing it than we
would have just by surfing the Internet. The
next time will be better. Trying something
new is a great way to learn, especially the
practical rather than theoretical lessons. But
some background reading is also important. I
recommend the EME chapter by K1JT in the
ARRL Handbook.? Then give EME a try —
or try something else new.

Microwave Update

The Microwave Update conference is a good
place to get new ideas. It’s not too late to sign
up for October 18-19, 2013 at Morehead
State University in Kentucky. See www.
microwaveupdate.org for details.

All photos by the author:

3Available from your ARRL dealer or from
the ARRL store, ARRL order no 4197.
Telephone toll-free in the US 888-277-5289
or 860-594-0355, fax 860-594-0303; www.
arrl.org/shop; pubsales@arrl.org.
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Hands-On Radio

H. Ward Silver, NGAX, nOax@arrl.org

Experiment #129

Wye-Delta and Pi-T Circuits

I didn’t realize Hands-On Radio had so
many electricians and power engineers as
readers! Experiment #127’s hypothetical
example of three-phase power to explain
how phasors operate (combined with a
sloppy math error) was not intended to be a
tutorial on ac wiring practices, but the
references cited in the article and on the
Hands-On Radio web page should clear up
any confusion I unintentionally generated on
this important topic.! During the post-col-
umn post-mortem, | realized that I'd been
given a golden opportunity to dig deeper into
some important supporting circuit concepts
and get us back to radio at the same time.

Why a Delta?

When studying three-phase power systems,
you’ll soon encounter the terms wye (pro-
nounced “why”) and delta. These refer to
how the three individual phases are con-
nected with respect to a neutral reference.
Figure 1 illustrates the basic idea. The coils
shown here — typical of motor or trans-
former windings — could also be voltage or
current sources, resistors, capacitors, or
generic impedances. The origin of the names
for each type of system is clear — the sche-
matics for each system take the shape of a Y
oraA.

In a wye system, the three phases (a, b and c)
all share a common neutral point, so there are
four connections: Phase A, B and C (also
commonly labeled Line 1, 2 and 3) and
neutral. In a delta system, there is no com-
mon neutral connection because the sources
or loads are connected together in a loop.
That means there are only three connections
and the voltages between them. (A neutral
reference point can be created in a delta
network through various techniques dis-
cussed in the reference articles.)

The angle between the phase voltages is
always 120°, but whether the angle is positive
or negative depends on the phase sequence
which can be a-b-c or a-c-b in order of
increasing angle. In Figure 1A, the phase
sequence is a-b-c, which is positive rotation.

Say — how can three voltages be connected

together in a loop that doesn’t contain any
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Figure 1 — Schematics for circuits connected in wye (A) and delta (B) configurations.

Pi network Delta network
In II Z, II Out
Common Common
T network Wye network
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)
N

e} ¢
Common

QS1310-HOR02

Common

Figure 2 — A Pi network is equivalent to a delta network and a T network is equivalent to a
wye network.



resistance and not have the current go to
infinity? If the voltages were dc, we would
indeed have a problem! Instead, these are ac
sine waves with the same voltage magnitude
(V) but different phase angles. Adding up
the voltages around the circuit gives us
V£0° + V.£120° + V£240°. Changing the
phasors to rectangular coordinates allows us
to calculate the sum: (V +0) + (-0.5V +
j0.866V) + (-0.5V —j0.866V) = 0. So the
net voltage around the loop is zero and no
circulating current flows at all!

In both wye and delta systems the loads can

be connected between phase or line voltages.

In a wye system, a load can also be con-
nected between a phase voltage and neutral.
Imbalanced loads in either type of system
can cause substantial error currents to flow.
Non-linear loads such as switchmode sup-
plies and loads controlled by SCRs and
TRIACS create harmonic currents. Both of
these cause problems, too. Obviously,
generating, transferring, and using multi-
phase power is a complex subject. You can
learn more about it in the references men-
tioned earlier and at www.allaboutcircuits.
com/vol_2/chpt_10/1.html.

But what do wye and delta power systems
have to do with radio? From the standpoint
of ac power, not much — unless you happen
to need a really big power supply. How-
ever, we use wye and delta all the time in
our circuits — we just refer to them as Pi
and T!

Having T with Pi

Figure 2 shows two circuits made of generic
impedances — one is a Pi network like
you’ll find in nearly every tube-type ampli-
fier and the other takes the shape of a T
network that you’ll find in most antenna
tuners. Figure 2 also shows how a Pi net-
work is the same as a delta network and a T
network is a wye network. Who knew?

That’s handy to know, but there is another
neat trick to apply. You can turn a circuit of
one type (Pi or T) into its exact equivalent
circuit of the other type (T or Pi) by using
some math called the wye-delta transforma-
tion. From the perspective of the input and
output connections, the equivalent circuit
will behave exactly the same (with a caveat
explained later). The following equations
show the math, although you can use an
online calculator such as this one at www.
elektro-energetika.cz/calculations/
transfigurace.php?language=english?

Pi (Delta) to T (Wye)

ZA= lez/ZZ, ZB= Z]Z:;/ZZ,
ZC=ZIZ3/ZZ

Where X7 = Z] +ZQ+ Z3

QS1310-HOR03
Tee Attenuator
R1 R1

49 Q 49 Q

R2L10Q

Pi-Type Attenuator

Figure 3 — A resistive 40 dB T attenuator and
its equivalent Pi attenuator. The Pi attenuator’s
2500-Q resistor is less affected by wiring

resistance than the T attenuator’'s 1 Q resistor.

T (Wye) to Pi (Delta)
Zl = Zp/Zc, ZZ=ZP/ZB7 Z3 =ZP/ZC
‘Where Zp =7 AZB +7Z AZC + ZBZC

Using the Transformation

More than just math sleight-of-hand, trans-
forming the circuits from one form to the
other can be quite useful. Let’s say the
circuit you start with has component values
that are hard to make work well — maybe
they are very large or very small values. By
changing the circuit from one form to
another, the component values also change
and may become more reasonable. Let’s try
an example:

The circuit in Figure 3A is a 40 dB T net-
work attenuator with symmetrical input and
output impedances of 50 Q. The 49 Q series
resistors aren’t an issue, but the 1 Q parallel
resistance could be significantly affected by
extra wiring resistance in the common con-
nection. Transforming the circuit into its Pi
equivalent in Figure 3B changes the resistors
to 51 and 2500 Q. The 2500 Q resistance is
much less affected by wiring resistance and
other small variations. You can use an online
calculator such as www.microwaves101.
com/encyclopedia/calcattenuator.cfm or
tables of resistor values for Pi and T attenua-
tors allow you to pick the form that makes
the most sense.’

This can also work with circuits made out of
reactances (Ls and Cs). Let’s try an example
in which we are transforming an output im-
pedance of 800 Q2 to 50 Q at a frequency of

7 MHz and with a circuit Q of 6. If we use a
typical antenna tuner’s T network with series
capacitors and a parallel inductor, the compo-
nent values are Cyy = 76 pF, L = 5.9 uH, and
Cour =25 pF (calculated with the T match
calculator at www.eeweb.com/toolbox/
t-match). The value of L is fine but the
values for Cpy and Cqyr are small enough
that it would not take much stray capacitance
to upset the tuning of the network which
makes the settings “touchy.” In addition, the
higher the reactances of the series capacitors
(/300 and —j910 Q, respectively) the higher
the voltages across them for a given current.

What happens if the T (wye) network is
transformed to a Pi (delta) network? The
resulting reactances are arranged with a
shunt (parallel) inductor at the input (j 44 Q
or 1 uH) and output (j 132 Q or 3 uH) and a
larger series capacitor (—j155 Q or 147 pF)
which would reduce the effect of stray capa-
citance and lowers series reactance, too. The
online calculator can also change the Pi net-
work to a series-L form if that’s more conve-
nient.*

Here’s the caveat mentioned earlier: When
using LC networks it’s important to remem-
ber that when using LC networks, the trans-
formation works only at the frequency for
which the components have the reactances
you specify. As frequency changes, so do the
reactances, and you’ll have to re-calculate the
component values to get an exactly equiva-
lent circuit. Using variable components
allows you to use the circuit at different
frequencies.

Putting the transformation calculators in your
software toolbox is very helpful when you are
trying to select and design an impedance
matching circuit. This is particularly true at
QRO power levels where heavy-duty (i.e.
expensive) components are required to stand
up to the high voltages and currents. A few
iterations of your design over the range of
frequencies and impedances you want helps
avoid extreme component values and the high
voltages and currents that often go with them.

References

1All previous Hands-On Radio experiments are
available to ARRL members at www.arrl.
org/hands-on-radio.

2Step 1 of the calculator asks for the “Shape
of the complex numbers,” meaning that you
should select either rectangular (R + jX) or
phasor (Z«6) form for the impedances. Use
a comma for the decimal in the European
convention. i.e. 1.0 becomes 1,0.

3See the Component Data and References
chapter of the ARRL Handbook, available
from your ARRL dealer, or from the ARRL
Store, ARRL order no. 6948. Telephone
toll-free in the US 888-277-5289, or 860-
594-0355; fax 860-594-0303; www.arrl.org/
shop/; pubsales@arrl.org.

4The calculator can switch between series-C
(block dc current) and series-L (pass dc
current) forms of the network.
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Eclectic Technology

Steve Ford, WB8IMY, wb8imy®@arrl.org

/] Amateur TV...by Laser!

Not all Amateur Radio activity is confined to
RE Hams have been experimenting with
laser communication for decades, modulat-
ing beams of light in an effort to span greater

780 nanometers, or approximately 384 THz,
with a power of about 20 mW. Aiming the
laser was a challenge since the light was in-
visible to human eyes. Fortunately, the beam

ceiving end. (Many consumer-grade video
cameras can detect infrared light; they can
be pressed into service as handy tools for
diagnosing misbehaving TV remote con-

distances. The current record holders are
Terry Wilkinson, WA7LYI (now W7NS)
and Bruce Wilson, KY7B, who made con-
tact over a 154 mile path using visible light
lasers in 1991.

On October 3, 2012, Martin Straka, DL8TP
and Norbert Wetzel, DFOLY, did something
very different. Over a 62.7 mile path they
not only communicated, they sent video
using a near-infrared laser. This may be a
world record for amateur TV over a laser
link.

Martin’s transmitting station was atop a
90-foot tower in Odenwald, Germany.

The receiver was at Norbert’s home in the
Gaggenau district of the Black Forest about
1500 feet above sea level.

Martin used the near-infrared laser at

The transmitter site was atop this 90-foot tower in
Odenwald, Germany.
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was detectable by a video camera at the re-

Martin Straka, DL8TP, at the laser transmitter.

Figure 1 — The received test pattern video signal.

trols!) Of course, both stations were
equipped with telescopes to transmit and
receive the light.

At the beginning of the transmission
Norbert reported seeing flashes in his moni-
tor, but wasn’t certain if he was detecting
the laser or some other infrared source.
Since the beam would spread considerably
over 62 miles, you’d assume that aiming
wasn’t critical — not true. To be properly
demodulated, the beam had to form a pre-
cise line from the laser diode at the trans-
mitting telescope to the photodiode at the
receiving telescope. This was made more
difficult by occasional blasts of wind that
shook DL8TP’s tripod. Despite the chal-
lenges, they finally made contact and you
can see the result in Figure 1.

The transmit signal was created by apply-
ing a 36 MHz FM video signal to the laser
diode. At the receiving station, the light
was focused on the photodiode and the

36 MHz video signal was demodulated and
amplified before being mixed with a signal
from a 920 MHz oscillator. The mixer out-
put was then fed to an analog satellite re-
ceiver for final demodulation and viewing.

My thanks to Elmar Ohrnberger, DG2EKO,
for sharing the report.

Norbert Wetzel, DF61Y, at the receiving station.



Hints & Kinks

Steve Sant Andrea, AG1YK, hk@arrl.org

Swapping Batteries, Remote

Control and Trimming a Dipole

Battery Replacement

in the Yaesu DVS-2

The Yaesu DVS-2 plug-in Digital Voice Keyer
accessory has a button cell that’s tab welded
and soldered onto one of the internal PC
boards. In mine it was a 2032 lithium cell. Its
purpose is to retain the information in memory
after shutdown or loss of power. The factory
cell, and subsequent cells, should last about

10 years after installation.

While some information is available on the
Internet, I couldn’t find a procedure on how to
get the DVS-2 open to replace the cell. Here’s
a detailed approach that works.

You’ll need a small soldering iron, appropriate
flux, solder wick, good eyes or a magnifier,
shrink sleeve and the usual ham tools for de-
tailed work.

A note of caution: Do not short the button cell,
even for a second, or it can be ruined. When
installing the new cell, remember it’s hot, so
don’t let it, or the leads, touch any of the sur-
rounding circuitry or you may damage compo-
nents.

Making the Swap

You'll need several small, flat bladed, screw-
drivers in order to separate the unit. There are
three hold points for the halves of the case.
One is the Phillips screw near the cable. The
other two points are internal plastic snap
catches. One is across from the screw at the
cable end on the side, below the “foot;” the
other is in the center at the bottom. With the
screw removed, carefully pry open and press
in on the catch at the bottom. Then, separate
the catch opposite the screw position hole.

Carefully separate the two small PC boards via
the hard mounted connectors (see Figure 1).
Note: The factory cell at the lower left has a
yellow isolation ring to prevent shorts between
+ and — terminals.

Flip the PC board over and find the holes
where the cell’s tabs are soldered to the
board. You’ll have to carefully use solder
wick (or solder sucker) to remove the solder,
taking care not to overheat the copper lands
on the board. Don’t be in a hurry. If you
don’t reuse the welded tabs on the cell, you
may want to cut one tab to ease access to
the dead cell for removal. See Figure 1 to
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Figure 1 — This is the component side of the cell board. At the center right is the connector that
mates to the upper board and at the lower left is the original battery. [John Grout, KT4AD, photo]

help reference the points for solder removal.

After removal of the original cell, you’ll note
the factory tape used to hold the battery in
place. I didn’t utilize tape in my replacement
method.

On the solder side of the board, locate where
the cell’s tabs were unsoldered. This will help
in the wicking and removal process. Clean the
area and ensure the holes are open to accept
the new cell’s leads later. You will install a re-
placement cell that is wired and encapsulated
in a shrink sleeve. There is plenty of room.

After the holes are clean, select red and black
pieces of wire that will fit in the holes. Since
the current draw is minimal, a stiff, small
gauge wire is adequate.

Figure 2 is a view of the area, ready to accept
the new assembly. A nearby Batteries Plus
store spot welded tabs on a new cell. [Both
Batteries America and Mouser sell 2032 cells
with solder tabs. — Ed.] Use something to iso-
late the tabs so they can’t short to the opposite
side of the cell or anything else before installa-
tion. Solder on your wires and add shrink
sleeve to the contacts. Then shrink sleeve the
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Figure 2 — After the old cell is removed and the
holes cleaned, the board should look like this.
The battery + and — connections are marked on
the board. [John Grout, KT4AD, photo]

Figure 3 — The new cell, double insulated
and installed on the DVR-2 board. [John Grout,
KT4AD, photo]

whole assembly so it’s isolated from the board.
Strip the wires enough to clear the holes on the
board’s solder side and temporarily sleeve the
exposed ends to prevent any erroneous contact
with the PC board.

Tused a wooden clothespin to hold the cell in
place while soldering on the reverse side of the
board, though you could use tape. It’s critical
to keep the exposed lead ends from shorting or
touching any contacts during soldering. Check
the cell voltage one last time before final in-
stallation to ensure it is still good. When com-
plete (see Figure 3), secure the new cell in
place if need be (I found the wire stiftness ad-
equate to hold it) and reassemble the unit.

Before connecting the DVR-2 to your rig,
push the unit reset button through the unit side
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access hole. It should now work for another
10 years of contesting fun. As a side note,
there have been a lot of Internet comments
about the excess audio drive when using this
unit. Keep the microphone gain and drive
down to minimum when recording and speak
in a normal voice — don’t shout. A lot de-
pends upon the microphone or contest headset
being used. — 73, John Grout, KT4AD, 15798
Fawn PI, Montclair, VA 22025-1427,

ktdad @aol.com

Low Hassle Remote Control

For those who are interested in remotely con-
trolling their rig over the Internet, you might
want to give TeamViewer a try. It is available at
Teamviewer.com and is free for noncommer-
cial use. It has a several advantages over other
available interfaces. First, you don’t need to
know your IP address (it doesn’t require tools
like No-IP or DnsDynamic) and it also in-
cludes Voice over IP (VoIP), so you don’t need
applications like Skype. Note that to use VoIP
you need to unmute the audio on both the local
and remote sessions. Add some hardware and
some ingenuity and you can make an interface
for easy control and operation of your station.

For the hardware, review the April QST article
that describes a remote control switch box.!
This allows remote control of the power to
your rig and other accessories using a PC in-
terface. An Internet search for “USB relay”
will yield some other inexpensive options for
computer control of relays. One important
consideration is a setup where the station will
automatically be powered off after some pe-
riod of time. You should employ a PTT relay
that has a 10 minute timeout in case you lose
your remote control Internet connection.

You don’t need to have remote access to Ham
Radio Deluxe or TRX Manager, as long as you
can operate you radio from the station PC.

I have an Elecraft K3 and found that the CQ/X
client software available at www.noSw.com is
easier to learn and use since the interface is a
display of the K3 front panel with most con-
trols working.

Whatever you can run locally on your station
control computer, you can run remotely from
the remote computer through TeamViewer. If
you have a rotator that has a serial port inter-
face, you can control it remotely as well. All
programs that are on your station PC will
show up on your remote desktop through
TeamViewer.

Create a folder on your station PC that con-
tains all of the applications you need for oper-
ating the remote station. When you first
connect to your station control desktop

1J. Crisman, WGJEC, “Remote Control of
Accessories via the Internet,” QST, Apr
2013, pp 30-32.

through TeamViewer, open that folder. All of
the applications that you need should be avail-
able, such as power for the rig, rig interface,
rotator control, web camera, etc. If you need
refresher instructions, include a text file with a
list of what you need to operate.

If you have a web camera, just start up the
local application for the camera on the PC and
point it at your rig for nearly instant feedback
of your rig’s display. This is especially useful
for the spectrum analyzer display available on
many of today’s rigs. The web camera gives
you a little more confidence in the remote op-
eration as you can see exactly what is going on
in your station, even though it’s a thousand
miles away. TeamViewer does include a video
interface, but I find it easier and less confusing
to just run the web viewer application on the
station desktop.

Before going remote, spend some time with
your station setup and learn both ends. Learn
how to operate everything from the station PC
and then log in using TeamViewer using a lap-
top or other computer and practice.

Don’t forget to make yourself a checklist of
the changes you need to make to the station to
set it up for remote operation. You may need
to consider antenna changes, microphone and
speaker interface to the computer, webcam
and any other setup that may be required.

Using TeamViewer to operate between Denver
and my home station in Minnesota, the audio
reports have been great. Now you can travel
the country and keep in touch with your
friends on 75 meters. — 73, Michael Foerster,
WOIH, 1403 Foxcroft Place Dr, Winona, MN
55987-4845, wOih@arrl.net

Installing Coax Boots

I like to put waterproof boots on all my coax
connectors but the boots have tiny openings at
the coax end, making them a real chore to in-
stall. Last time I installed a boot I thought
there must be an easier way. [ remembered
that I had used a cone shaped tool to install
O-rings without nicking them and thought that
there must be a similar way to slide the boot
over the coax.

I'looked on my workbench and saw one of the
tips that come with tubes of silicone sealer —
the long, pointy type that you use to apply the
sealant. The tip has a nice taper with a large
threaded knob at one end to screw onto the
tube. I cut the threaded portion off with some
tin snips (most anything sharp would work)
and filed the cut to remove any burrs.

The tip fit perfectly over the coax. I applied
some of the silicone grease that came with the
boot onto the coax and the boot easily slid on
(see Figure 4). A job that could take several
minutes was over in seconds. It has the added
advantage of keeping the silicone grease used



Figure 4 — The conical applicator tip from a tube
of glue or sealant can be converted to a handy
tool that makes fitting weather seal boots onto
coax a simple job. [Michael Buck, KEBUK, photo]

to install the boot off the end of the coax, so as
not to interfere with a clean solder joint. You
just have to remember to put the boot on be-
fore you install the connector. — 73, Michael
Buck, K6BUK, 203 Brockman Ct, Lincoln, CA
95648, mrbuck @pacbell.net

A One Trim Dipole

Simple wire dipoles are among the easiest and
cheapest antennas to make, but getting the
length and resonant frequency exactly right is
often left to trial and error. It is well known
that, due to various factors, the formula for the
length of a dipole, Length = 468 / Frequency,
is often inaccurate. However, there is a way,
using an antenna analyzer, that you can reso-
nate the dipole at the desired frequency while
trimming the length only once.

First, use the standard formula. For example,
for a center frequency of 14.2 MHz, the length
comes out to 32.96 feet or about 16.5 feet per
side of the half wave dipole. Then, add about
6 inches to that length on each side and raise
the antenna to its permanent location.

From your ham shack, attach the antenna ana-
lyzer to the end of the coax and find the reso-
nant frequency (lowest SWR). Now, solve for
the real constant, by multiplying the total
length you initially used (in our case 34 feet),
times the resonant frequency you found on the
antenna analyzer (Constant = Frequency X
Length). For example, if the antenna analyzer
showed resonance at 14.4 MHz, the real con-
stant of your antenna would be 34 x 14.4 or
489.6. Now, replacing the 468 in the formula
with the real antenna’s constant, we have
Length = 489.6/14.2, which equals 34.48 feet
or about 17% feet on each side (17 feet 3
inches). Since you used 17 feet 6 inches to
start with, just trim 3 inches off each end and
voila! The antenna analyzer should now show
aresonant frequency of 14.2 MHz. — 73, Paul
Voorhees, W7PV, 10090 Misery Point Rd NW,
Seabeck, WA 98380-9784, wipv@arrl.net

Powerpole Clip

Anderson Powerpole connectors (www.
andersonpower.com) have become ubiqui-
tous in the ham shack. Almost all the station
accessories you purchase use them or can be
purchased with them as an option. I even go as
far as putting a Powerpole connector on the
end of OEM supplied power cables with a new
rig. As good as Powerpoles are, there are two
things I dislike about them. First, there are
those tiny, hard to insert, easily lost, roll pins.
The other is that a slight tug can disconnect
them.

I have found a solution to both those problems
and I even went a step further. Anderson offers
a small retention clip (pn 110G68) to insert
into the holes where the roll pin would nor-
mally go. The clip keeps two connectors to-
gether; no longer will a tug on a cable separate
the connector and there is no need for roll pins.

The ones shipping today have a small hole,
which is a good place for a small piece of
twine to tie it to the cable. I prefer to tie the
clip to the power source side of the wire. Since
I also use dual wall heat-shrinkable tubing to
form a strain relief on the connector, I tied the
twine to it and, with a small dab of glue, I can
keep everything neat and in place. — 73,
James Philopena, KBINXE, 265 Frost Hill Rd,
Marlborough, NH 03455, kblnxe @arrl.net

Mobile Mic Holder

I have tried everything I can think of to keep
my mobile microphone off the floor. As you
are probably aware, many microphones no
longer have a button on their back for a holder.
I needed a convenient way to mount the mi-
crophone that didn’t require me to drill holes
in the dash of a pickup truck that cost as much
as my house.

What I came up with made my wife chuckle
but works quite well. I purchased a 3 inch
piece of %-inch PVC pipe, a pipe cap and a
small brass screw in hook. The pipe is

0.848 inches and the cigarette lighter is 0.818
so a little sanding on the end of the pipe was

Figure 5 —
A few pieces
of PVC,
some junk
box parts
and some
sandpaper
comes
together

to make

a mobile
mic holder.
[Ted Pirolli,
KD8HYT,
photo]

needed. [ inserted the finished product into my
cigarette lighter socket (see Figure 5). It works
quite well for parts from the junk drawer. —
73, Ted Pirolli, KDSHYT, 143 E Walnut St,
Petersburg, MI 49270, tedpirolli@yahoo.com

Altoids Mini Tins

Hams have been using the large Altoids tins
for projects since they first appeared, but the
small tins don’t appear to be as popular. I have
found that they’re great for holding small parts
when you’re in the disassembly phase of a re-
pair. Since I've got upwards of a hundred of
these things, why should I buy a pill organizer?

Small parts can include flash drives of rather
respectable size that tend to get lost if you're
not careful. The drives and other small or
delicate parts don’t get lost and the metal
case of the tin protects them from damage.
— 73, Frank Ney, N4ZHG, 146 Adams St #2,
Delmar, NY 12054, ndzhg @intergate.com

Oversized Punches

Need to punch some holes? Greenlee punches
are one size, of course, but what if you need a
hole that doesn’t match any of the Greenlee
punches? Conduit punches may fit the bill.
They easily punch through the ' inch alumi-
num sheet used for 19 inch rack panels and
also the steel and aluminum used in chassis
construction, but their hole sizes are some-
what larger than the Greenlee equivalent. Note
that conduit punches use a % inch draw bolt.
See Table 1 for a list of the various conduit
punch sizes. [An alternative to punches worth
considering are stepdrills. — Ed.] — 73,
Edward Barbacow, K3ZCY, 149 Geary Dr,
Connellsville, PA 15425, k3zcy @arrl.net

Table 1
Conduit Punch Sizes

Hole

Punch (inches) Size (inches)

A 0.880 (%)

% 1.115

1 1.36

1% 1.68

1% 1.933
2.42

“Hints and Kinks” items have not been tested

by QST or the ARRL unless otherwise stated.
Although we can’t guarantee that a given hint
will work for your situation, we make every effort
to screen out harmful information. Send 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.
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Pioneers of Wireless

Over the course of less than half a century, these pivotal figures in the history
of radio made discoveries that would change the world forever.

Michael W. Marinaro, WN1M

Prior to the 1860s, our planet was a relatively
quiet place, electromagnetically speaking. The
only signals were those provided by Mother
Nature. If you traveled back in time with a
receiver in your pocket, your would hear the
hiss of static on every frequency and nothing
more.

Scientists at that time hadn’t even considered
the possibility of wireless communication. On
the contrary, the big idea of the day was trans-
ferring information and energy over wires. The
fundamentals of electricity were becoming
known and applications abounded with the
most conspicuous being the telegraph. By
1862 telegraph lines spanned the American
continent and the first undersea telegraph ca-
bles soon linked America to Europe. So revo-
lutionary and successful was this mode of
communication that little thought was given to
alternative means. It would be almost 40 years
before wireless communication was demon-
strated and its practicality accepted. Even then,
signals were rare and weak.

Those early days of wireless history are
clouded by disputes over who did what first
and how. Some people stand out and are
clearly recognized as contributors; others are

One of the earliest existing photographs of
Michael Faraday, taken in 1844.
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mentioned as facilitators or accomplices. Let’s
take a brief look at some of the individuals
history recognizes as the most accomplished
wireless pioneers.

Michael Faraday

One of the earliest recognized contributors to
the scientific knowledge that formed the basis
for electromagnetic theory was Michael
Faraday (1791-1867). Known today as “the
physicist’s physicist,” his experiments, begin-
ning in 1821, established the existence of mag-
netic fields and the phenomenon of magnetic
induction. He applied these concepts to invent
the electric motor, dynamo and transformer.

James Clerk Maxwell

James Clerk Maxwell (1831-1879) a Scottish
professor of physics at Cambridge University
is considered one of the greatest scientists of
the 19th century. In 1865 he published his con-
cept of an alternative means of transmission
by electromagnetic waves of radiation. Dr
Maxwell synthesized all previous scientific
thought concerning electricity and magnetism
into the now famous equations that revolution-
ized modern wireless communications.

Maxwell’s equations established that electric
and magnetic fields can be generated and

James Clerk Maxwell, best known for his
famous equations, is considered to be one of
the greatest scientists of the 19th century.

propagated through space at the speed of light.
This is considered one of the breakthrough
theories of physics. As word spread through-
out the world, experimenters and inventors
were driven to apply his equations. The race to
practical wireless was accelerating.

Mahlon Loomis

In 1872 Loomis (1826-1886), a Washington,
DC dentist and experimenter, was granted a
patent for what was claimed to be “a system to
telegraph without wires through the atmo-
sphere.” He demonstrated his system by trans-
mitting ciphers 18 miles or so between two
mountain peaks using kites to support copper
“antenna’” wires connected to ground through
galvanometers. Due to poor prevailing finan-
cial conditions and other hindrances, he was
never able to put his system to practical use.
Even so, historians often credit Loomis as
being the first to actually transmit information
wirelessly.

David Edward Hughes

The curtain of silence was about to be lifted as
more scientists and inventors began sending
the first signals into the ether. Prominent
among them is David Edward Hughes (1831-
1890), the American experimental physicist
who constructed a spark gap transmitter and

A practicing dentist, Mahlon Loomis was
possibly the first individual to transmit and
receive wireless signals.



David Edward Hughes developed several
important devices including the carbon
microphone (which was to become the key
component of the telephone) and the coherer.

detected its output by listening to a carbon
microphone of his own design. He sent a
Morse code signal 500 yards. Hughes im-
proved this system and developed several
important devices including the carbon micro-
phone (which was to become a key compo-
nent of the telephone) and the coherer. The
invention of the coherer, so critical to the de-
velopment of wireless, is also credited to two
other physicists: France’s Edouard Branly
(1844-1940), and Britain’s Sir Oliver Lodge
(1851-1940). The dispute over who was truly
first to invent the coherer rages among histori-
ans to this day.

Heinrich Hertz

The work of Maxwell and Hughes inspired
German physicist Heinrich Hertz (1857-1894),
who conclusively proved the existence of elec-
romagnetic waves. In his laboratory, the pro-
fessor’s signals traversed space as a spark gap
emission generated by a high voltage induc-
tion coil and condenser. The receiving antenna
was a simple dipole and reception consisted

of little more than visible sparks.

Hertz extended the distances of his transmis-
sions as he refined his techniques. In the pro-
cess he proved that electromagnetic radiation
traveled at the same velocity as light and
could be reflected and refracted like light.
Hertz not only proved the existence of elec-
tromagnetic waves, he also introduced the
concept of the waves varying by wavelength.

In 1960 the General Conference on Weights
and Measures honored Hertz by designating
his surname as the unit of frequency, replacing

Heinrich Hertz proved the existence of
electromagnetic waves and lent his name to our
modern unit of frequency.

“cycles per second.” By the 1970s, expres-
sing frequencies in “Hertz” had become
commonplace.

While Faraday, Maxwell, Hughes, Loomis and
Hertz were the luminaries of their time, they
weren’t alone. Scientific historians include the
following men, among others, in their consid-
eration of the advancement of wireless com-
munications technology:

= Joseph Henry (1797-1878), an American
scientist who independently discovered elec-
tromagnetic self induction.

= Berend Wilhelm Feddersen (1832-1918), the
German physicist who proved that oscillating
electric sparks could be produced by a coil,
capacitor and resistor in combination.

= Wilhelm von Bezold (1837-1907), a German
physicist who experimented with the oscilla-
tions produced in conductors.

= Temistocle Calzecchi-Onesti (1922-1853),
an Italian physicist who demonstrated the
basic concept of an electromagnetic wave de-
tector by placing iron filings in a glass tube
that conducted an electric current when ex-
posed to an wave source.

® Edouard Branly (1844-1940), the French
physicist who built on the work of Temistocle
Calzecchi-Onesti and demonstrated a more
sophisticated and sensitive version of the elec-
tromagnetic wave detector.

= Oliver Lodge (1851-1940), a British physi-
cist who coined the term “coherer.” He im-
proved on the device by adding a vibrator that
broke up bunched filings to maintain uniform
detection sensitivity.

Wireless Made Practical

The discoveries surrounding electromagnetic
radiation spread slowly, at least by today’s
standards, through academic journals and
other publications. Several years passed before
the revelations attracted the attentions of the
men who would bridge the gulf that separated
the theoretical from the practical.

As the new century approached, a Russian, a
Serbian and an Italian applied themselves in-
dependently and almost simultaneously to
developing the methods and apparatus that
would give birth to the modern wireless age.
As was the case with other great inventions of
the time, there is controversy about who did
what first. However, what is clear is that these
three inventors succeeded in designing practi-
cal equipment capable of transmitting and
receiving electromagnetic waves over increas-
ingly greater distances — from mere feet or
yards to miles.

It is reasonable to conclude that no single indi-
vidual invented radio as we know it. History
considers this a shared honor. Distinctions lie
not so much in the apparatus used, but in the
inventor’s motivations and personal objectives,
and in the proliferation of their inventions.

Alexander Stepanovich Popov

What little is known of Professor Popov
(1859-1906) comes to us filtered by pre-revo-
lutionary Russian historians, inflated by na-
tionalism and imbued with an aura of religious
mysticism. We know that Popov concluded his
education with studies of physics and math-
ematics at the Faculty of Physics at Saint
Petersburg University where he earned his
professorship in 1882. Subsequently, he taught
at the Russian Navy’s Torpedo School. Due to
this affiliation, the publication of his work was
limited and his sophisticated work with wire-
less was kept secret.

Professor Popov sought a method of detecting
the lightning within approaching thunder-

Alexander Stepanovich Popov established
the first ship-to-shore radio link, among other
inventions.
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storms. He assembled a receiver consisting
of a coherer of Branly-Lodge design with the
addition of a device that automatically tapped
the glass tube to keep the filings loose. Inte-
grating a Hertz-design transmitter, he demon-
strated his system to the Russian Physics-
Chemistry Society at Saint Petersburg
University on May 7, 1895. Later, this date
came to be celebrated in the Russian
Federation as ‘“Radio Day.”

Professor Popov later designed and installed a
two-way signaling system between radio sta-
tions at the Hogland Island naval base and
aboard the battleship General-Admiral
Apraksin. The system played a key role in the
ship’s rescue after it became grounded and
icebound in 1900.

Nikola Tesla

Serbian-American Nikola Tesla (1856-1943)
was a master of many professions and the ge-
nius behind numerous inventions, including
patented designs for equipment that generated
electromagnetic waves. His principal achieve-
ment was the concept of ac power transmis-
sion and the invention of the ac induction
motor and transformer. Tesla’s interest in elec-
tromagnetic wave technology emanated from
his preoccupation with the idea of wireless
transmission of power — a power grid without
wires.

As early as 1893 Tesla lectured on the prin-
ciples of radio and demonstrated wireless
communication utilizing a unique spark gap
transmitter and coherer receiver that included
an antenna working against ground. He was

Nikola Tesla was a genius with an extraordinary
range of interests. His pioneering work in radio
was an offshoot of his goal to transmit electric
power wirelessly.
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later granted patents on the system and its
components. These grants were the basis for
Tesla later contesting some of Marconi’s pat-
ents. A 1904 court decision favored Marconi,
but in 1943 the US Supreme Court reversed
the decision and upheld Tesla’s patents.

Tesla dreamed big, and among his dreams was
a high-powered (200 kW) wireless facility for
transatlantic commercial communication. In
1904 he published the concept and stated that
the station would not only transmit and receive
radio waves, but also transmit electric power.
Tesla began work on the station near
Shoreham on Long Island, New York, but it
never became fully operational. He went on to
build a wireless communication facility for
Telefunken in West Sayville, Long Island in
1911-1912.

Tesla was commercially oriented and highly
entrepreneurial. He is credited with some
278 patents issued in 26 countries. Among
the pioneers of radio, Tesla was surely the
most colorful and remains an icon in popular
culture.

Guglielmo Marconi

Guglielmo Marconi (1874-1937) used the
Morse code letter “S” to preface and identify
his experimental transmissions. By continually
improving his apparatus, starting with a basic
spark gap transmitter, coherer receiver and
grounded antenna, he was able to complete
transmissions at substantial distances from
1895 onward.

In 1901 he shocked the world by claiming that

Guglielmo Marconi achieved the first
transatlantic radio communication and went on
to build a wireless business empire.

he had spanned the Atlantic with signals sent
from Poldhu, in Britain’s Cornwall to St
John’s, Newfoundland, Canada (2200 miles)
at a wavelength of 366 meters. This accom-
plishment remains contested today because at
this frequency, during daylight hours, any
such signals would be absorbed by the
atmosphere.

Regardless, he crowned this feat in 1902 with
verified transmissions from Glace Bay, Nova
Scotia to Poldhu, and in 1903 from South
Wellfleet (Cape Cod), Massachusetts to
Poldhu. Marconi’s breakthrough quickly
captured the imagination of the world. In
1909, Marconi shared the Nobel Prize in
Physics with Karl Ferdinand Braun for their
work in the development of wireless
telegraphy.

The entrepreneurial young man had long
envisioned the commercial application of his
wireless apparatus. Even before his transat-
lantic triumphs, Marconi had founded the
Wireless Telegraph & Signal Company in
Britain. In the wake of his successes, the
company grew into a communications em-
pire. It became the Marconi Wireless and
Telegraph Company with branches in many
countries, some of which still exist today.
Perhaps the best known branch, American
Marconi, evolved into the Radio Corporation
of America, better known as simply RCA.

Marconi continued his research throughout
his life, extending the distances of his trans-
missions at shorter wavelengths until they
reached around the world. Many of his dis-
coveries at shorter wavelengths laid the foun-
dations for radar and microwave.

Building and Refining

Popov, Tesla and Marconi tend to occupy the
historical spotlight, but there were a number
of other inventors who refined techniques and
made important contributions during this era:

= Roberto Landell de Moura (1861-1928), a
Brazilian scientist and priest who conducted
wireless telephony transmissions at distances
of 8 kilometers in Sao Paulo, Brazil in 1900.
He was awarded US patents, including one
for a “wave transmitter,” which was the fore-
runner of today’s transceiver.

® Karl Ferdinand Braun (1850-1918), a
German physicist who improved on existing
wireless devices by introducing tuned cir-
cuitry, crystal diode rectification and induc-
tive coupling. Mostly known as the inventor
of the cathode ray tube, he shared the Nobel
Prize in Physics with Marconi in 1909.

= Jagadish Chandra Bose (1858-1937), was a
multitalented Indian physicist who in 1895
demonstrated electromagnetic wave genera-
tion and transmission at 60 GHz through
solid walls at distances of 75 feet. Professor



Bose developed all the components for his
microwave system many decades in advance
of today’s technology.

The Explosive Growth of Wireless
The first decades of the 20th century saw a
phenomenal level of discovery and invention.

The art of radio has progressed and perfor-
mance improved with thanks to:

= John Ambrose Fleming (1849-1945), an
English electrical engineer and physicist who
in 1904 invented the two-electrode vacuum
tube rectifier — the first vacuum tube.

®]_ee de Forest (1873-1961), an American
inventor who added a controlling grid to the
Fleming tube in 1906 and created the vacuum
tube RF detector known as the Audion. A few
years later, researchers discovered that

the Audion triode could also amplify signals.
This was a major technical breakthrough.

= Edwin Howard Armstrong (1890-1954), the
American electrical engineer and prolific in-
ventor who created the regenerative circuit in
1914, the superheterodyne receiver in 1918
and the super-regenerative circuit in 1922.
Armstrong was also the inventor of frequency
modulation (FM).

= Reginald Fessenden (1866-1922), a
Canadian-American inventor of an alternative
to the rotary-spark transmitter utilizing a
high-speed alternator invented by Ernst
Alexanderson (1878-1975). The transmitter
produced a steady radio signal when con-
nected to an aerial. He placed a carbon micro-
phone in the transmission line to impress
audio on the radio frequency carrier wave and
is often credited as being the first person to
transmit amplitude-modulated voice.

New Products

2Q-lite Headset from Kolin
Industries

The 2Q-lite is a lightweight headset used pri-
marily in the field of commercial broadcast.
The headset alone is 2.5 ounces; with all

The Emergence of Amateur Radio

At this point radio grew from infancy to ado-
lescence. New developments were applied
daily and usage was expanding rapidly. The
technology quickly became available to almost
anyone with sufficient funds and curiosity. At
long last, the radio silence had been breached.

In the unregulated radio environment of the
time, it was every man, and company, for him-
self. New uses for radio were being discovered
and the parties were staking their claims to
what was thought to be a very narrow spec-
trum. Governments and their military compo-
nents (particularly the navies), the commercial
communications organizations and the mari-
time industry all had protectionist concerns.
And it was during this time that another group
was suddenly heard on the airwaves:
amateurs.

Marconi is purported to have said, “We are all
amateurs.” He likely would have identified the
inquisitive, ingenious individuals who were
anxious to explore the new world of wireless
on their own. These new amateurs were en-
couraged by do-it-yourself articles in books,
magazines and journals.

It wasn’t long before amateur signals were
competing with commercial and military sta-
tions, causing some operators to criticize the
amateurs for their clumsy techniques. They
referred to amateurs as “hams,” a derogatory
term of the day for an obnoxious showoff.
Amateurs responded by embracing the label!

By 1914 hams were organizing and the
American Radio Relay League would soon
become their voice on the national stage. This

wiring and plugs, 3.7 ounces. It comes with
stereo headphones and a gooseneck micro-
phone with either electret or dynamic ele-
ments. The boom swivels 280°, allowing
use of the microphone on either side of your
head. Suitable for use with most amateur
transceivers, the microphone elements
feature a wide frequency response and cush-
ioned earphones rest on the surface of your
ears so that external sounds of sufficient vol-
ume can be heard. Price: $389.95. For more
information, or to order, visit www.2qlite.
com.

MacLoggerDX Version 5.48

from Dog Park Software
MacLoggerDX Version 5.48 logging software
for the Mac incorporates a number of new

was the beginning of a new era and a discus-
sion you can look forward to in 2014 issues of
OST. In the meantime, Id highly recommend
the works of Clinton B. Desoto, W1CBD,!
and those of my preservationist predecessor
Jim Maxwell, W6CF2 They wrote well of the
circumstances and events surrounding the es-
tablishment of the League and Amateur
Radio’s subsequent years of development.

DeSoto, Clinton B, 200 Meters & Down: The
Story of Amateur Radio (West Hartford,
Connecticut: The American Radio Relay
League, 1936).

2Maxwell, Jim, W6CF, “Amateur Radio: 100 Years
of Discovery,” QST, January 2000.

Michael W. Marinaro, WN1M, an ARRL member,
was first licensed in 1952 as KN2CRH and has
been licensed continuously ever since. He now
holds an Amateur Extra class license.

Mike graduated from the City University of New
York and worked in the financial industry until
his retirement. He also completed a Master’s
degree in History from Central Connecticut
State University.

Mike is currently the volunteer curator working
to organize and preserve the history of ham
radio as told by the League’s extensive collec-
tion. You can reach Mike at PO Box 404, 250
Cold Brook Rd, South Glastonbury, CT 06073-
0404 or by e-mail at wnim@arrl.net.

VOTES

Did enjoy this article?
T 4
whwnw.arr.org cove r-plague-poall

features: added “Look Up Previous;” added
Icom IC-7100 driver; Auto Rotate beam im-
proved; added SetRCVD AppleScript com-
mand; added GS-232 rotator read-back;
logged First Name overrides call book data;
detached Map window floats within app;
remove 60 meter QSOs from awards

totals; fixed Contest panel power report.
MacLoggerDX supports nearly 100 different
radio models, organizes and filters DX spots,
tracks awards and displays maps, generates
QSL labels and supports ARRL’s Logbook of
The World. Price: $95 to register. This is a
free upgrade for all MacLoggerDX Version 5
registered users. For more information, to
download a demo version, or to purchase and
register, visit www.dogparksoftware.com.
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An idyllic South Seas island draws a pair of DXers back to paradise.

Bill Vanderheide, N70U

It’s fun to visit someplace new, but it’s equally
fun returning to a place you’ve enjoyed before.
In 2006, Bob Norin, W7YAQ, and I made our
first DXpedition to the South Pacific; we vis-
ited the South Cook Islands and Fiji before
winding up on Rotuma Island. Our Rotuman
hosts put us up in a picturesque thatch-roofed
cottage, roasted a pig as part of a welcoming
ceremony in our honor and took us on an octo-
pus hunt. It was an unforgettable 10 days in an
island paradise.
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That trip became the first in a series of annual
DXpeditions that have taken Bob and me to
the North Cooks, East and West Kiribati,
Tuvalu, Samoa and Tokelau. With the high
bands now opening up, we decided that we
would return to the South Pacific again and re-
visit Fiji and isolated Rotuma.

Geography

Rotuma lies 310 miles north of the Fijian ar-
chipelago, 12° south of the equator. Volcanic
in origin, it’s shaped like a human figure, with
a head, neck and torso. The island is about

10 miles long and 2 miles wide, and is sur-
round-ed by a coral reef. Its Polynesian popu-
lation numbers 2000.

Getting to Rotuma meant flying from our
homes in Oregon to Los Angeles, then to
Nadi, Fiji, and finally taking the small Twin
Otter plane that makes a weekly flight to
Rotuma. There we would operate from
February 8-21, 2013. Since we had to pass
through Fiji anyway, we decided to operate
first from there February 2-7.

Planning

In the summer of 2012, I contacted John
Bennett, an American living on Rotuma, to
work out the details of our stay. The shack for
our 2006 trip had been less than ideal for our
radio activities, as it had been situated on a
south-facing shore and tucked behind a steep
hill to the north. Toward the end of that trip,
we’d met John and his wife, Harieta, who ex-

pressed interest in hosting ham operators.

In talking with John, it became clear that his
location presented one problem: although his
house is on the north side of the island, it faces
east on Maka Bay and huge Solroroa Bluff
(see Figure 1) blocks the radio view to the
north.

John suggested that we set up our shack in a
nearby abandoned house on a small north-fac-
ing beach. The house checked out when we
pinpointed it on Google Earth in terms of lo-
cation, beach access and short coax runs. John
secured the approval of the house’s owner and
also that of the village chief, a protocol doubly
important because our shack turned out to be
right next to the chief’s house.

Meanwhile, Bob began the application process
for getting our licenses and call signs for Fiji
and Rotuma. We thought this would be a rou-
tine matter since we had been licensed in Fiji
twice before and were asking only for renew-
als. Dutifully we sent our fees by bank wire
transfer. After many weeks, the telecom offi-
cial in charge told us that the Fijian Ministry

Figure 1 (above) — From the Bennetts’
home on Rotuma, Solroroa Bluff created
an RF shadow toward the north. For
this reason, we located our station in

an abandoned house with a better path
toward North America and Europe.



Figure 2 — In Fiji, two men came riding along the beach and one of their
horses almost brought down one of our antennas.

of Defense would now require a full FBI back-
ground check on each of us before our licenses
could be renewed. In a spirited e-mail, Bob
pointed out that this would take several
months and ruin our plans for a February visit.
With time running short, we decided to submit
to a speedier FBI check attesting that we had
no prior arrests. This seemed to do the trick
and we received our licenses just in time. On
Fiji Bob signed 3D2NB and I was 3D20U;

on Rotuma our call signs were 3D2RX and
3D2RO, respectively.

A month before our departure, we met to con-
solidate our gear and pack it up. Our two
Butternut HFOV verticals, along with a power
supply, went into a golf club case. Two

6 foot PVC tubes taped together carried our
Cushcraft MA160V top-loaded vertical for the
Top Band and some Dunestar bandpass filters.
Our coax, ground radials, guy ropes, sandals
and clothes went into a duffle bag. A hard
clamshell suitcase contained an Elecraft
K2/100 transceiver as a spare rig, a spare
power supply, my small laptop and cables.
Each of us had a K3 transceiver as a carry-on
and I lugged aboard a KPA-500 amplifier for
the overhead bin. Charges for excess baggage
are always in our budget.

Fiji

We arrived in Nadi, Fiji, just before sunrise on
a Saturday morning, in plenty of time to set up
our antennas and be ready for most of the
European weekend. As we had in 2006 and
again in 2009, we stayed at Club Fiji on Nadi
Bay. From this ham-friendly place, signals
have a perfect saltwater launch to the north.
‘We moved into a bungalow at the far end of
the resort with plenty of space for our anten-
nas. We set up the Butternut verticals at the
high tide line and fanned out 32 radials, each

Figure 4 — Bill, N7OU, in the shack on Rotuma. The abandoned house

good station location.

Figure 3 — Upon entering our Rotuma
shack we found that it wasn’t quite
deserted.

30 feet long, in a semicircle behind them.
Tuning the Top Band vertical the next day
took a little improvisation with a hairpin coil
and replacing one of its loading spokes with a
shorter piece of stiff wire.

When we got on the air, our shack proved
once again to be a radio hotspot. A few CQs
usually led to a pileup, with strong signals
from all over the world, depending on the
band and time of day. In 5 days of operation
on CW I made over 5000 contacts, averaging
112 per hour, with 54% going to Europe.
Always a tireless night owl, Bob handed out
1056 contacts on RTTY and still made more
than 4000 contacts on CW, including 144 on
160 meters.

As we were setting up our antennas we were
visited by our friend Rocky Peters, 3D2DD,
who lives nearby. We met Rocky during our
2006 visit to Fiji; we had turned to him for ad-
vice a few weeks before this trip when our li-
censes were held up. Later in the week Rocky
and his hospitable wife, Saverina, had us over
for a delicious dinner of authentic Fijian food.

Even though we were set up at the far end of
the resort, away from most activity, we had a

was in a state of serious disrepair, but the kitchen was dry and made a

scare one day when two men came riding
along the beach on horseback. While passing
by one of our HF9V verticals, a horse got
caught up in the radial wires. There was an
anxious moment before the horse managed to
disentangle its hooves without bringing our
whole setup crashing down (see Figure 2).

On to Rotuma

Rocky kindly drove us to the airport for our
flight to Rotuma and helped ensure that all
our gear got on the plane with us. As we were
waiting in the departure area, a young woman
introduced herself as Kimberly Bennett, a
daughter of our hosts John and Harieta, who
was returning to Rotuma with her fiancé for
her grandfather’s 90th birthday. On landing
we were welcomed at the airstrip by Harieta,
and what was now a houseful of guests and
family were transported in the back of a truck
to the Bennetts’ place in the tiny village of
Maftoa.

Bob and I got right to work setting up our sta-
tion. The abandoned house was uninhabited
— except for some big yellow spiders (see
Figure 3). The kitchen had solid walls and a
dry roof, so that’s where we set up our shack
(see Figure 4). The small beach below the
house was magnificent, with white coral sand
framed by black volcanic rock, but of course
for us its best feature was that it faced north.
‘We put our Butternut verticals just above the
high tide line, right up against a slope with
thick vegetation, which made it hard to spread
out our radials. Eventually the surging tide
pushed most of the radials of one antenna into
a big clump, but that didn’t seem to make
much difference in its performance. The

160 meter antenna went alongside the shack
overlooking the beach.
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Figure 5 — The Bennetts were gracious enough to allow us to stay at their house, which
was near the abandoned house where we set up our shack.

On Rotuma we had new pileups to work
down, although the Solar Flux Index (SFI) had
begun to decline and band openings were later
and closings earlier. Beginning shortly after
sunset, bands would open to Europe for sev-
eral hours until the terminator began passing
over the Atlantic. Solroroa Bluff to the north-
west meant that JA signals were not as strong
as usual, and signals from EU had no problem
competing. In the middle of the night North
American signals had the edge on the low
bands; several hours before our sunrise we fo-
cused on Europeans calling at their sunset.
Shortly after our sunrise the high bands came
to life with activity from the Americas and
Western Europe. For a complete rundown of
our DXpedition results for both Fiji and
Rotuma, see Tables 1 and 2.

Most days we began operation at 0500Z and
went through the night until 2100Z the next
day. The reason for the big gap in the middle
of the day was that we didn’t have our own
generator and were dependent on a 15 kW unit
that serviced the whole village. Usually this
generator was in use for only 3 hours each

Table 1 Table 2

Contacts by Contacts by

Continent

Band Contacts Continent Percent
160 347 ;
Africa 0.3%
28 g?gg Asia 21.3%
30 1489 Europe 45.3%
20 4657 N America  31.3%
17 2833 Oceania 1 .4:/0
15 4739 S America 0.4%
12 3468
10 2605
Total 30,286
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night. The villagers generously allowed us to
use the generator 16 hours a day during our
stay, provided we paid for the two extra drums
of diesel fuel that were needed.

Even without much of a load the generator put
out only about 210 V. When the villagers
began to turn on their lights and appliances,
however, the voltage would sink much lower.
Even when we used the low voltage tap in our
KPA-500 amplifier, sometimes the voltage
would sag so low the amplifier would auto-
matically shut down. Barefoot, our rigs toler-
ated the low voltage, but we were able to use
the amplifier only from about 11 PM to about
5 AM local time, when people got up and
turned on their lights and electric teakettles.
Of course the amplifier was most useful on
the low bands at night, so this wasn’t really a
handicap.

Sometimes the power would go off unexpect-
edly. Toward the end of our stay, Bob would
explain that he might go off the air suddenly at
any moment, resulting in even more pileup
frenzy.

3D2RI

In 2011, Hrane Milosevic, YT1AD, and
David Collingham, K3LP, led a large
3D2R DXpedition to Rotuma that oper-
ated at the wharf on the opposite side of
the island. During their stay they set up
a ham station at the island’s high school,
3D2RI, and trained a number of stu-
dents and staff on how to use it. After
our trip was publicized, Hrane wrote to
me explaining that the station had been
off the air for a long time and asking us
to check it out.

The teacher in charge of 3D2RI, George
Solomone, showed us the shack and antennas.
We quickly determined that the TS-570 trans-
ceiver had no power output on any band or
mode. Two dipole antennas checked out on our
antenna analyzer, but the A3S beam showed
no resonance on any of its bands. We decided
we couldn’t do anything about the transceiver,
but we might be able to fix the Yagi.

George assembled a student crew that, with
great teamwork and resourcefulness, lowered
the antenna. Once it was down, the only obvi-
ous problem we saw was corrosion on the con-
nections for the driven element. We cleaned
and retightened these, and for good measure
we also replaced the antenna’s coax with a
brand-new length of our own. When it was
back up, the antenna showed improved reso-
nance on 20 meters but not on the other bands.
By that time the school day was almost over,
so that was as far as we got with our
troubleshooting.

In talking with the school’s leaders and stu-
dents it became clear that the radio station
meant a lot to them. Bob had an identical
TS-570 sitting on a shelf at home as a back-up
rig and decided to donate and ship it to the
school when he got home. Bringing the Yagi
up to snuff might have to wait, but at least they
could get back on the air with their dipoles.

Some Extra Time in Paradise

As in 2006, our flight leaving Rotuma was
canceled, this time because of bad weather,
and we were delayed several days. It was hard
to feel too upset! Bob and I are both retired and
there are worse places to spend a few extra
days than a tropical island. With our gear
packed up and locked away at the airstrip, we
had plenty of time to catch up on our sleep,
hike to a pristine beach on the other side of the
island and chat with our neighbors. Most of all
we enjoyed a feeling of satisfaction after an-
other successful trip and having put over
30,000 contacts in the log.

All photos by the author.

Bill Vanderheide, N70OU, an ARRL member, was
first licensed in 1959 at the age of 13 and still
enjoys every contact he makes. Bill's current ham
radio interests are portable operation, DXpedi-
tioning, contesting and CW. Since retiring from
teaching, Bill has been a frequent visitor to the
South Pacific. In addition to DXpeditioning with
Bob, W7YAQ, for the last 7 years he has served
with the Global Volunteers organization on Raro-
tonga, South Cook Islands, helping out in class-
rooms and operating as E51NOU in his spare
time. Bill can be reached at 333 NW 9th Ave, Unit
913, Portland, OR 97209, n7ou@arrl.net.
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Adventure Portable, Part i

The journey on the Arkansas River continues, with Murphy’s Law in full force!

Max McCoy, KCOMAX

I’'m upside down in the shockingly cold
water of the upper Arkansas River above
Granite, Colorado, and I'm worried about
the radio gear stored in my kayak. It’s not
that I'm unconcerned about my safety — I
expected to be swimming at some point and
I reflexively perform a wet exit by kicking
free of the cockpit — but I have a nagging
feeling about the little QRP rig stored in the
aft hold of the boat.

In a moment, I’m standing in the swift but
shallow water, one hand on my flooded
kayak and the other clutching my paddle. It’s
10 o’clock on a morning in late July and the
sun is shining. There are grassy banks on
each side of the river, which meanders
through a glacial valley 9000 feet above sea
level. To the west is a breathtaking view of
Mt Elbert, Colorado’s highest peak, which
still has a bit of snow showing above the
timber line.

About a hundred yards downstream a fly
fisherman is watching my folly. I pat the top
of my helmet. It’s the universal river signal
for, “I'm okay,” because a wave can be inter-
preted as a call for help.

Stepping slowly and surely, not wanting to
compound my trouble by snagging my foot
on a rock and dunking myself again in the
swift current, I start dragging my kayak to
the nearest rocky bar. The air temperature is
70, but the water is 10 degrees colder, and
I’'m glad there’s a set of dry clothes in the
hold of the kayak. I’'m not cold, not yet, but I
soon will be. My plan is to dry off, change
clothes, have water and a handful of nuts to
calm my nerves, and check the radio gear.

It’s not my best moment on the river.

Immersive Research

I’ve embarked on a long project that will
take me from the headwaters of the
Arkansas near the Continental Divide north
of Leadville, following the river down to the
plains and beyond. My goal is to write a
story about a river’s journey through
America, and to operate Amateur Radio
when time and conditions allow. As an au-
thor and a professor of journalism at
Emporia State in east central Kansas, I'm
accustomed to what is commonly called

“immersive journalism,” an intensely re-
searched form of nonfiction narrative. This
project, however, has allowed me to im-
merse myself in my subject in a way that is
uncommonly literal.

So far, I've plunged my hands into the snow
on a high pass from which the river is born,
hiked the Arkansas when it was still narrow
enough to step across and dragged my kayak
over barbed wire to find access to bigger
water. And that’s not counting my baptism
in the Arkansas by way of a capsized kayak.

As for Amateur Radio, I've strung dipoles
between trees and planted verticals on a
mountainside. I’'ve had PSK31 contacts from
my tent in the middle of the night and oper-
ated SSB from trailside during the afternoon
and evening. Now I’m looking forward to
some riverside CW contacts.

But it all has taken me longer than expected.
After completing the initial section of the
journey, near Leadville and the Continental
Divide, I fell victim to a particularly vicious
bacterial infection. At first, I thought I had
an ordinary stomach virus, but became
alarmed when I didn’t feel better after a

week. It took an emergency room visit back
home in Kansas, a few units of IV fluids, a
round of antibiotics and nearly three weeks
of rest. All the while, I was thinking of the
river project and how much time I had lost.
There is a window of a few weeks when
there is enough snowmelt to meaningfully
float the upper reaches, and I was spending
much of that time in bed, fighting a sickness
that left me in what can be kindly described
as a weak and ignoble state.

Unseasonable

When I was finally strong enough to return
to the river, I had a bit of luck: a week of un-
seasonable thunderstorms had kept the river
at near optimal levels. There was plenty of
water to float down to Granite. In fact, the
storms were continuing, so much so that
sunny skies were rare — and brief. While the
storms provided rain for the river, they cre-
ated a problem for my Amateur Radio plans.
Putting up any kind of antenna when there
was nearby lightning was a risk I was unwill-
ing to take. But I planned to operate, when
weather allowed, from the grassy bank.

In a dry box in the hold of the kayak was a
Small Wonder Labs DSW-II transceiver, a

The author in his kayak on the Arkansas River. [Karl R. Gregory, photo]
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The Small Wonder Labs DSW-II transceiver is the centerpiece of the author’s kayak
QRP portable station.

pair of miniature CW paddles, earbuds and a
longwire antenna tuner in a candy tin, which
I had built from a kit. There was also a AA
battery pack loaded with alkalines and a
longwire antenna made of 22 gauge speaker
wire.

The DSW-II, designed by Dave Benson,
K1SWL, was built from a kit and is a classic
(and now sadly discontinued) rig that oper-
ates from 8 to 15 V; at 13.8 V it puts out
about 4 W. The tuner is an ALT, designed by
Steve Weber, KD1JV, and offered by
Hendricks QRP Kits, meant to fit in the
ubiquitous Altoids tin and to tune longwires
from 10 to 40 meters (the ALT is now retired
and has been replaced by the SLT).

It is the kind of kind of setup that you could
take to the park, sling the antenna into a
nearby tree, and be operating within five
minutes. And it all fits into a space about the
size of a cigar box.

But the river had other plans.

Sprung

The boulder that turned my scenic cruise on
this rapid, high altitude water into a brisk
swim was a mossy just-below-the-surface
monster perched in the middle of a narrow
channel beneath a willow. The force of the
water slammed my boat broadside against
the rock, and there was little room to roll or
even maneuver, so the wet exit was my only
option. I felt a little foolish, having opted not
to wear my wetsuit jacket, which was back
in the gear trailer behind my Jeep. The wet-
suit would be necessary below Granite,
where I had arranged for a guide to help me
run the wilder rapids, but I thought it would
be overkill on the shallow stretch of water
here, so I opted for Capilene layers beneath
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a PDF — a personal flotation device, other-
wise known as a life jacket.

Once on the bank, I found myself breathing
a bit heavier than normal and my hands
trembled a bit. For the past couple of days, |
had been reminded of how much of a flat-
lander I am by a case of aching sinuses and a
vague hangover-like feeling; the back deck
of my home in Emporia, some 650 road
miles away, has an elevation of just 1198
feet. I've never had altitude sickness before,
but perhaps the recent illness had made me a
bit more susceptible.

After changing into dry clothes and having a
snack and half a bottle of water, my hands
stopped shaking. It was a good time to find a
spot on the grassy bank, throw the long wire
antenna up into the tallest nearby tree and
operate some CW.

I rummaged in the hold of the kayak, bring
out the radio gear dry box, and unpacked the
DSW-II and the tuner. Not a drop of water to
be seen — what a relief. Then came the an-
tenna, battery pack and the small brass pad-
dles. But the paddles felt odd. I flipped them
over to check the nuts on the pivot screws,
thinking the arms had loosened during the
trip. But I must have snagged the paddles on
my sleeve, or on the zipper on my PDF, be-
cause the tiny spring that provides the ten-
sion between the arms suddenly shot
skyward and landed somewhere in the water
or among the rocks at my feet.

I'looked, but after a few minutes gave up in
despair. Even if the spring hadn’t landed in
the water, it was about the same color as the
rocks. I tried to think of what I could use to
make an emergency repair. What I needed
was a spring from an old-fashioned ball-

point pen, and all I had in the kayak was a
rollerball.

Without the paddle, I couldn’t operate.

I resigned myself to my fate, cursed my
clumsiness, and packed things away for the
trip downriver to the takeout.

A couple of hours later, I finished the day’s
run and my friend Karl met me with the
Jeep and gear trailer at the planned takeout
spot, a county bridge over the river. The sky
had turned dark and we were in for another
sudden storm. As soon as we got the kayak
secured to the Thule bars on top of the
trailer, it began to pour. Lightning arced
from cloud to cloud. Then it started to hail,
marble-sized stones bouncing from the top
of the Jeep and the plastic hull of the kayak.

Attitude Readjustment

Later, when the storm stopped and the sun
briefly returned, I quickly planted a vertical
in the sandy soil near the gear trailer to op-
erate a little SSB with my Icom IC-703
transceiver, powered by an SLA battery. [
knew from experience that these kinds of
contacts can be tricky, given how inefficient
phone is compared to PSK31 and CW, but I
just wanted to do some operating. After half
an hour, I had only one weak response to
my call, not even solid enough copy to de-
clare it a contact.

As I packed the radio into the Jeep, I made
a mental note to find a convenience store to
look for a ballpoint pen. And I resolved to
be more careful when packing and unpack-
ing gear at the water’s edge, to take more
time, to not push myself when I'm not feel-
ing a hundred percent. The material loss
was a spring worth a few cents, at most. But
the real loss was in time and opportunity,
which had become the theme for this leg of
the journey. A mental readjustment was
needed.

For the remainder of that section of river,
there would be no more capsizes. The only
water inside the boat would come from the
soles of my shoes. And I would repair the
paddles with a spring from an auto parts
store giveaway pen.

Max McCoy, KCOMAYX, is an associate profes-
sor of journalism at Emporia State University in
Emporia, Kansas. He can be reached at max@
maxmccoy.com.
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Dominica — DXpedition
to a Caribbean Jewel

This unspoiled paradise has plenty to offer the holiday DXpeditioner.

Rick Creager, KK4GV

I hesitate to share this with you
since this island is so pristine.
Let’s keep it our secret. Due to
mountainous terrain and ocean-
side cliffs, Dominica has been
largely spared from plantation
farming and large scale develop-
ment. Many Caribbean islands
were stripped of their rainforest
hundreds of years ago to create
large sugar cane plantations. Some
now have megaresorts and gated
communities. But Dominica is
called the “Nature Island of the
Caribbean” for its unspoiled
beauty.

Overview

Dominica was discovered by

Columbus, who claimed the island for Spain.
It is said that his discovery occurred on a
Sunday so he decided to name the island
Dominica, which is said means Sunday. It was
actually first colonized by the French,
changed hands a few times, and eventually
ended up as an English colony, so it is now a
predominantly English-speaking country.
Independence was granted in 1978.

Dominica, pronounced ‘“Dom-i-nee-ka,” is
not to be confused with the Dominican
Republic, which shares the island of
Hispaniola with Haiti. Dominica is located in
the Windward Islands of the West Indies near
the French-owned islands Guadalupe and
Martinique. It is about 30 miles long in the
north/south direction and 10 miles wide.
Dominica has the tallest mountains in the
Caribbean, and the island consists mostly of
mountain peaks covered with lush rain forest,
banana farms and seaside villages. The
mountains were formed by volcanic activity
and, although there have been no recent erup-
tions, there is Boiling Lake, the world’s sec-
ond-largest hot spring. The interior boasts
other geothermal features as well as many
beautiful waterfalls.

The Plan

In March 2013 our family was looking for a
vacation to a nice place that was not too far
away, less crowded, less developed, with

Those lucky enough to contact J79GV received this very inviting QSL
card showing one of the beaches along Dominica’s rugged coastline. The
northeastern coast provides good propagation to the US and Europe.

beautiful mountains and ocean views. Addi-
tionally, I was looking for a place that was
semi-rare DX. Dominica fit these goals per-
fectly. So we formulated a plan. My wife,
Jennifer, N3MDS, worked out all the air
travel, lodging and car rental. | handled the
plans for radios, antennas, electricity and the
license.

Getting There

For us, getting there involved three flights.
From our home in Baltimore we would have
to go through New York or Miami, then to
San Juan, Puerto Rico. The Melville Hall
Airport in Dominica can accept only small
turbo-prop aircraft. Since we weren’t able

to arrive in San Juan in time for that day’s
flight to Dominica, we had to stay overnight.
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Recently, American Eagle has
discontinued the flight we used,
but the Caribbean-based Liat
Airlines has flights from San
Juan. With a little research and
planning, this island can be eas-
ily and affordably reached from
the US or Europe.

After a nice flight over the is-
lands and water, we caught sight
of the lush and mountainous
Dominica. The plane made a
sharp turn in front of a lush vol-
canic mountain and then practi-
cally dove to the runway below.
It nearly brushed the tops of
palm trees, taking care not to
overshoot the runway and end
up in the Atlantic Ocean. Once
we were on the ground, we were
eager to clear customs to start our adventure.

The Fine Print

Getting the license was relatively simple.
Using the ARRL® website, I was able to find
the requirements for a J7 license and down-
load the application form. The form required
information about my FCC license and
equipment, purpose for the trip, local address
in Dominica, length of stay. Along with the
form I needed to submit copies of my ham li-
cense, driver’s license and passport. Two
months in advance of the trip, I sent the ap-
plication and a small fee via FedEx to the
National Telecommunications Regulatory
Commission in Roseau, the capital city of
Dominica.

Soon thereafter I e-mailed to see if the appli-
cation had been received, and the Minister of
Telecommunications assured me that the ap-
plication was being processed and that [
would be issued the call sign J79GV. The
license was e-mailed to me as a PDF a few
weeks later with instructions to pick up the
original at the airport customs office.

Equipment

Now I needed to ensure that the radios and
antennas would be transportable and reliable.
The main radio I brought was a Flex-3000
Software Defined Radio. I needed a portable
computer that could run it, since bringing my
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desktop machine was not practical. My son
Cody, KB3POM, would be with us and on
spring break from electrical engineering
school; he agreed to let me use his laptop. (It
is a major commitment for a 20-year-old to
part with his computer for any length of time.)

‘We made sure we had a working radio using
his laptop and a PCI Express card for the re-
quired IEEE 1394 interface connection. An
Astron 20 A switching power supply, some
powered speakers and a Heil HM-12 micro-
phone would round out the station.

T also carried an IC-706 and LDG autotuner
as a backup. The radios were in my carry-on
bag and the rest of the gear was in our
suitcases.

For antennas, I was sure that I wanted reso-
nant dipoles on 10-40 meters. This would
allow me to string up whatever I could get
away with outside the apartment we had
rented. I made three center-fed antennas. The
feed lines were RG-8X with clamp-on ferrites
at the feed point. The elements of two of the
antennas were made from 450 O ladder line.
Ladder line is a very convenient way to make
a dual band dipole because you can cut the
wires for two bands and have them remain
parallel and not get tangled. They can be sup-
ported with a single pair of ropes.

This method was used for a 10/12 meter di-
pole and a 17/20 meter dipole. The other an-
tenna was a standard dipole made with easy-
to-handle 14 gauge multistrand wire cut

for 40 meters. This also loads up well on

15 meters at the third harmonic. This resulted
in six bands on three feed lines that could hear

well and were easy to tweak up a tad with the
tuner in the Flex. Also in the suitcase was

750 feet of 4 inch diameter rope and part of
an old surf-casting rod and reel. I had no idea
what the antenna hanging opportunities would
be, but I would have a way to get some wire
in the air.

The next issue was the 240 V electric service
on Dominica. It is easy enough to look up the
plug configuration for most any country and
obtain the appropriate adapter. How-ever,
these plug adapters only adapt the shape of
the plug and not the voltage. Many laptops,
tablets, phone chargers, etc, have a universal
input that will accept from 100-250 'V, so all
you need is the adapter. The Astron power
supply I took along had a switch on the back
to allow a choice of input voltages. I also took
a 500 W step-down transformer so we could

Palm trees and balconies make raising an antenna (or two) easy.
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The primary
station was

a Flex-3000
Software
Defined Radio,
an Astron

20 A switching
power supply,
some powered
speakers, and
a Heil HM-12
microphone.

run items that would work only on 120 V ac.
Note that your US cell phone may not work
on the foreign system and if it does, will be
very expensive to use. Phones can be rented
locally for the duration of your stay.

On the Island

We cleared customs and picked up the IARP.
Our next stop was the car rental office to rent
a car and obtain a temporary driving permit.
You can take a cab or use a tour guide, but
having a car allows a lot of freedom to ex-
plore. Those chores done, we were off to find
our lodging.

Driving on Dominica is an adventure in itself.
The reason the island is so unspoiled is that
there is not enough flat land for a plantation;
there is barely room for an airstrip. The roads
are almost entirely mountainous switchbacks
with sharp drop-offs and deep ditches on the
sides. You drive on the left and the oncoming
traffic is often a speeding truck load of ba-
nanas with friendly but machete-wielding
farm workers clinging to it. You start to get
the feel of the island.

The funniest thing about driving a right hand
drive vehicle is that the controls are reversed.
Try to signal a right turn and you activate the
windshield wipers. Most of all, be careful not
to turn right in front of oncoming traffic!
Expect it to take more than an hour to go

10 miles on these roads at tourist speed.

Many ham radio operators stay on the north-
east coast in an area called Calibishie. It is
only about a half-hour drive north from the
airport and affords incredible ocean views as
well as good radio signals into the US, Europe
and beyond. From there you can branch out
farther each day as you become increasingly
comfortable with driving the island’s roads.
Dominica offers waterfalls, historic forts, par-
rot reserve, Caribe Indian village, snorkeling
and SCUBA diving, rainforest hikes, and
many other sights and activities.



Trafalgar Falls is only one of many falls dotting the island, which features lush rainforests
and the world’s second-largest hot spring known as Boiling Lake.

Operating

Typically J7 does get activated several times
per year on CW, SSB and digital modes but
my operation was entirely SSB. It is not ter-
ribly rare but the pileups I generated were
huge. All you have to do is pick an active band
and call CQ. A few stations will answer and
one will “spot” you. Then look out! Here they
come!

On the days when 10 meters was open, I would

hear Japanese, Russian, European, US and
South American stations all calling at once.
As propagation changed I would move down
in frequency and the pileups would change to
one or two areas of the world but they would
still be huge. Imagine my excitement when
Thailand, UAE and Qatar called me!

Results
Operating holiday style for 9 days was a lot of
fun. I worked 91 countries and 49 states. |

Driving yourself is more convenient but right-hand drive vehicles and treacherous
mountain roads make travel an interesting expedience.

Table 1
Dominica Contact Summary

Band Contacts
10 Meters 1004
12 Meters 192
15 Meters 130
17 Meters 5
20 Meters 275
40 Meters 350
Total Contacts 1956

guess we will just have to go back to
Dominica for nine more countries and
Montana. [The author had the opportunity to
return to Dominica in July and made another
1350 contacts, enough for DXCC and WAS.
— Ed.] Ten meters was wide open almost
every day. You can see in Table 1 more than
half of the contacts were made on 10.

Conclusion

Being on the DX end of a pileup was the
highlight of my 30-year ham radio experi-
ence. I also gained a lot of respect for those
DX operators who try to be fair when decid-
ing who to work based on what they can hear.
Next time I lose out to a call sign close to
mine or even one who called out of turn, I’ll
know what the DX operator was up against.

Now it’s your turn to pick a fine destination,
plan a trip, get a license and take some por-
table radios along. You will have the time of
your life! Just remember that operating holi-
day style means turning off the radio and
going somewhere nice with your family
each day.

Photos by the author except as indicated.

Rick Creager, KK4GV, an ARRL member, has
been a ham since 1983. Rick lives near the
Chesapeake Bay about 20 miles south of
Annapolis. He holds an Amateur Extra class
license and a degree from the University of
Maryland in Computer Science. He works as
a manufacturing engineer for a company that
makes antennas for military and scientific
applications. Rick enjoys HF Mobile, DXing,
contesting, conversing on the local repeaters,
and scanning local emergency services.

Sometimes he activates Cape Hatteras Island
(IOTA NA-067), Hatteras Lighthouse (USA-119)
and the somewhat rare Dare County, North
Carolina, all from a Jeep on an Atlantic Ocean
beach. Also he works other portable and fixed
operations such as the Maryland QSO Party
from Eastern Shore counties. Rick can be
reached at 24 Scrivner Dr, Friendship, MD
20758-9778, kkdgv @arrl.net.
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Scouts Snare Spacecraft

Mix some barbed wire with a little Scouting ingenuity for a high-flying contact.

Doug Cook, KD5PDN

Jamboree on the Air (JOTA) is Boy
Scouting’s annual Amateur Radio event,
which enables Scouts around the world to
communicate with each other. For more than
50 years, this event has allowed Scouts to
participate in a fellowship so large that it out-
numbers attendance even at some of the
world Jamborees. It is the most efficient way
to provide an international Scouting event
from one’s local ham shack, campout or
Field Day event.

I have been a Scout leader for 18 years —

5 as a Scoutmaster. In the early 1990s I got
my Technician license after my fellow Scout
leader, John Dronberger, NSYZA, showed
me how radios could improve our com-
munications during Scout activities.
Amateur Radio has enabled our troop to
connect with others and has been integrated
as part of our emergency preparedness plan
for the troop.

Because our troop gained a greater number of
hams than the average troop, JOTA became a
natural fit and we have continued to use it in
our program. John (see Figure 1) and Mark
Hamblin, AESMH (see Figure 2), helped
JOTA to become an annual council event at
the John Nichols Scout Ranch, one of our
Scout camps in Oklahoma. As volunteer
campmasters, they reserve the third weekend
of October each year for JOTA (see Figure 3).

For the 2011 event, in addition to the tradi-
tional Amateur Radio station setup, we en-
hanced the Jamboree with a few new pro-
grams related to the Radio merit badge.

Figure 3 — Scouters with WB5BSA included Doug Cook, KD5PDN; Larry Holden,
W5MPA; Mark Hamblin, AE5MH; Matt Ford, KF5JRP; Mike Campbell, W5KSU, and

John Dronberger, NSYZA.

The Fox and the Pickle

One of the new activities was an electronic
foxhunt. A small transmitter was hidden in a
nearby grove of woods. Scouts used radio
direction finding gear to narrow in on the
hidden “fox.” Larry Holden, WSMPA, built
a low-powered transmitter to repeat our
troop’s club call sign (WB5SBSA) as the
Scouts zeroed in on its location. They got a
sample of how naturalists in the wild use
similar gear to locate animals with radio-
tracking collars.

Another popular activity was radiosurgery.
I brought a radiosurgical unit used to remove

skin lesions such as skin tags and warts. As
an optometric physician, I use this instru-
ment for minor procedures on the delicate
skin adjacent to the eyelid. For the activity, I
had Scouts remove the “warts” from a pickle
(see Figure 4).

Another successful new activity was contact-
ing other JOTA stations via Amateur Radio
satellites. We successfully communicated
with station K2BSA, the call sign of the Boy
Scouts of America’s national headquarters,
via the AO-51 satellite during an afternoon
pass. [AO-51 ceased operating in November
2011. — Ed.]

Figure 1 — John Dronberger, N5YZA, demonstrates ham radio to a
group of Scouts.
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Figure 2 — Mark Hamblin, AE5MH, brings the world to the John

Nichols Scout Ranch for members of Troop 117.



Figure 4 — Doug Cook, KD5PDN, supervises Cub Scouts removing the
“warts” from a pickle using the Ellman Surgitron, a radiosurgery device
that operates on 3.8 MHz. [Bill Wilburn, N5SNUK, photo]

display stand.

The Barbed Wire Beam

Prior to the event, the world Scout
organization’s JOTA website (Www.
scouting.org/jota.aspx) announced
that astronaut Mike Fossum,
KF5AQG, would be working the
event from orbit, using the
International Space Station’s
Amateur Radio station. Mike is an
Eagle Scout and Scout leader who
was on Expedition 29, which com-
pleted the final build of the station.
Mike had gained a reputation as an
astronaut who would work the ISS
ham station, NA1SS, in his off-duty
time. Amateurs around the world get
excited to hear a voice instead of the
usual APRS (Automatic Packet
Reporting System) beacon coming
from the station during a pass.

In order to contact Mike, we could
have used any standard equipment.
However, this was an opportunity for
us to create equipment that would
instead be symbolic. I brainstormed

a design for a “barbed wire beam”
satellite communications antenna,
which would both fulfill our goal of
contacting Mike and would be

unique to us as Scouts and Radio
Amateurs. In considering what to

use for the antenna elements, I de-
cided on barbed wire since it is a well-
known symbol of the western plains, which
includes Oklahoma.

I sketched out the design, which is based on
Joe Leggio’s, WB2HOL, tape measure an-
tenna design. The elements were joined to-
gether with proper pioneering lashings
including the shear, diagonal and square
lashings. (Tips on tying these lashings can be
found in the Scout Handbook or at www.

Figure 6 — This screenshot taken from ProSatHD shows the
ISS and the JNSR Scout camp. The surrounding yellow circles
indicate their respective communications ranges.

pioneeringprojects.org/resources/ebooks/
sceng.pdf.) It was a zero budget project —
the parts were debris from a tornado that
struck our community just months earlier. I
found plenty of good cedar branches and

10 feet of usable barbed wire amidst the de-
bris, which was plenty for my design.

While the tape measure beam design has a
soldered hairpin, I decided to make the
driven element one piece and cut it longer to
incorporate the hairpin bends. I used zip ties

Figure 5 — The completed barbed wire beam on an Adirondack-style

to temporarily secure the elements
while tuning them, and then I se-
cured the elements with lashings
after tuning was complete. I cut 4
inch nibs from each end of the
driven element to tune it down to the
intended 145.800-145.825 MHz fre-
quency range used for satellite com-
munications. Traditional radio
component technology begins with a
soldered coax connection; I used an
RG-174A cable to connect the
driven element to my radio via an
SMA connector. Using a shear lash-
ing, I lashed the finished beam to a
tripod to use it as a display when not
operating (see Figure 5).

I used an antenna analyzer to tune
the beam to 145.825 MHz. This is
the frequency the ISS’s digipeater
uses when in APRS mode. The
SWR was excellent at the design
frequency and acceptable for use
over much of the 2 meter band.

As shown in the antenna analyzer
display view, the SWR at 1.12 was
very efficient for the intended fre-
quency. The ISS North American
voice frequency of 145.800 is close
enough to enjoy optimized voice use
with the antenna as well.

T'used a Yaesu VX-8R handheld transceiver
to test the arrangement for the upcoming
contact. The VX-8R has a maximum output
of 5 W. NA1SS is usually set in an APRS
digipeater mode when not in use for voice
contacts. I was able to send and receive my
APRS beacons from more than 1000 miles
away.

Contact on the Fly
[ used www.heavens-above.com to get pre-
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dictions of the overpasses of the ISS during
our JOTA weekend. During a satellite over-
pass in the field I like to use ProSatHD for
the iPad or iPhone [available in the iTunes
store — Ed.] to get up-to-the-second
predictions.

On Saturday evening the ISS was due for a
very peripheral pass at 6:30 PM local time.
For our main attempt, I planned to contact
Mike, KF5AQG, at 8:00 PM. For the 6:30
attempt the software predicted an elevation
of less than 10° off the
horizon. Most satel-
lites would not be
worth the bother for
such a peripheral and
narrow window of
opportunity.

Figure 6 is a screen
capture from
ProSatHD used to pre-
dict satellite passes.
The blue dot labeled
JNSR (John Nichols Scout Ranch) mapped
our location. The illustration showed an ISS
test might work, so I decided to test my
radio gear to be ready for the 8:00 pass.

At 6:30 in the evening, I pointed my antenna
to the southwest and quickly heard a boom-
ing signal. Mike was talking to Mexican
Scouts from Baja California. He was ap-
proaching the Yucatan Peninsula.

He spoke quickly in order to make as many
contacts with as many JOTA stations as he
could. The ISS travels 17,000 miles per hour
and the window for making a contact is
short. As we were on the peripheral edge of
the window, our opportunity would last only
a few seconds.

We heard Mike call “CQ JOTA.” I gave my

call sign the first time and Mike didn’t reply,
instead responding to another station. On my
second attempt, he replied with our call sign.
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Figure 7 — A
little radio, a little
Scout ingenuity
and you have
handheld space
communications
system.

I held up the microphone and, on cue, the
Scouts around me on cue said “Hello Mike!”
Mike acknowledged and quickly went on to
CQ the next station. The whole contact
lasted about 7 seconds.

The ISS at the moment of our contact was

over the Yucatan Peninsula 1200 miles away.

The station was just 2.2° above my horizon.

‘While contacts may be futile at this distance

and angle, in many cases our barbed wire

antenna showed surprising performance with
a VX-8R running 5 W
(see Figure 7).

“I've used walkie talkies in
Scouts but the handheld
radios shown to me are able
to reach much farther. This
would be great for
backpacking and makes me
want to get my license now.”
— Scout Glenn Herrick

We scored what felt
like the equivalent of
an Amateur Radio
hole in one by con-
tacting Mike aboard
the ISS. For me, it felt
like a mountaintop ex-
perience. I am not an
antenna engineer, just
an optometrist. It was
with immense satisfaction that I was able to
design and build an antenna that symbolized
Scouting, ham radio in space and Oklahoma
in one pioneering project that was a success-
ful satellite communications system.

Extra! Extra! Read All About It!

The success of the ISS contact was picked
up by the media. The Oklahoman published
a good article. The staff photographer wired
me for sound as he video recorded our con-
tact. An enhanced multimedia presentation
is available online. Go to newsok.com and
search for 3616398 to see news, pictures and
a video of our contact.

Our ISS contact was also the subject of an
Amateur Radio podcast for Twit TV (twit.tv/
show/ham-nation/22). In it, recently li-
censed Eagle Scout Carey McCachern,
N5RM, and I were interviewed about our
contact with the ISS. Carey worked the event

Figure 8 — Eagle Scout Carey McCachern,
N5RM, demonstrates ham radio to another
Scout.

and loved having access to our great collec-
tion of gear. I wanted him to appear to show
that some Scouts really get into the hobby
(see Figure 8).

All photos by the author except as noted.

Doug Cook, KD5PDN, an ARRL® member,
works as an optometric physician in Guthrie,
Oklahoma. He’s been licensed since 2001 and
is active in Scouting as well as Amateur Radio.
Doug can be reached at 1217 Mockingbird Rd,
Guthrie, OK 73044, twoeyedox @gmail.com.
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Southern Cooking and Ham Radio
Wade’s Restaurant in Spartanburg, South
Carolina, invites the public to offer sugges-
tions for their advertising billboards. Cale
Nelson, K4CDN, and Wayne Davis, K4SPA,
of the Spartanburg Amateur Radio Club
submitted an idea for a ham-centric billboard
and Wade’s accepted!




Rick Lindquist, WW1ME, wwlme®arrl.org

ARRL to FCC: Receiver Immunity
Standards Unnecessary, Impractical
for Amateur Service

ARRL response to FCC regarding receiver immunity standards; Educators attend the ARRL Teachers
Institute to help integrate ham radio into classrooms; ARRL President’s Award and West Gulf Division
honorees; ham radio assists oldest woman to circumnavigate the globe.

In July, the ARRL responded to an FCC call
for comments — based in part on recommen-
dations in a Technological Advisory Council
(TAC) white paper — telling the Commission
that establishing so-called “harm claim thresh-
old” (HCT) standards for receivers would not
work in the Amateur Service. HCTs, ex-
pressed in field strength or power flux density,
would specify the level of radio interference
that receivers should be expected to tolerate
before a radio service could claim harmful in-
terference. Limits would be established
throughout a service’s assigned frequency
range as well as within certain frequencies
outside that range. The ARRL argued that
there is a need for minimum, perhaps even
mandatory, receiver performance standards for
home electronic devices, but the Amateur
Service should not be subject to receiver im-
munity standards.

“Any performance standards for Amateur re-
ceivers would be purely arbitrary, and would
compromise the experimental purposes of the
Service,” the ARRL told the Commission,
“Amateurs have the technical knowledge to
differentiate between interference from spuri-
ous or out-of-band emissions from nearby
transmitters and that caused by receiver defi-
ciencies.”

In the Amateur Service, the League continued,
station-to-station interference issues are typi-
cally resolved cooperatively without FCC in-
tervention and are, “essentially not a problem.”
The issue for radio amateurs, the League said,
is, “protection from spurious and out-of-band
emissions from other services.”

The ARRL told the FCC that the HF environ-
ment is not conducive to fixed receiver stan-
dards and that it would be impossible to
establish reasonable HCTs for HF radio equip-
ment. “The most pressing need,” the League
said, “is for improved immunity of consumer
electronic devices and systems. The
Commission has had the authority to require
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The HF environment is not conducive to fixed
receiver standards, and it would be impossible
to establish reasonable “harm claim threshold”
standards for HF radio equipment, the ARRL
told the FCC.

this for many years, and has failed repeatedly
to exercise it.”

FCC Should Retain Oversight

of Equipment Certification

Process, ARRL Says

In reply comments filed July 31 on an FCC
proposal to alter its Part 2 equipment certifica-
tion process, the ARRL suggested that the
Commission not be so quick to delegate
greater authority to private telecommunication
certification bodies (TCBs). The FCC’s equip-
ment authorization program aims in part to en-
sure that RF devices, such as scanning
receivers, imported, marketed and used in the
US comply with Commission rules and not
cause harmful interference. The ARRL said it

concurred with the National Association of
Broadcasters (NAB), which expressed concern
about the current level of TCB performance
and advised against outsourcing all equipment
authorization functions to TCBs. At present,
the FCC still conducts evaluations for initial
approval of devices requiring certification. It
also approves certain “‘exempt’” equipment, in-
cluding devices that operate in UHF bands on
which Amateur Radio is secondary.

“This is not a docket proceeding that directly
affects the Amateur Service,” the ARRL reply
comments said, “However, the track record for
TCB certification of RF devices in terms of er-
rors and ill-advised grants of certification is
abysmal. FCC lab staft constantly has to re-
view and set aside TCB grants of RF equip-
ment.”

As an example, the League cited the TCB
grant of the ReconRobotics licensed, non-
broadcast video transmitter. “The inadequacies
of the TCB’s evaluation of this device were
visited on the Amateur Service,” the ARRL
told the FCC. The ARRL reminded the FCC
that the League subsequently discovered sev-
eral errors in the authorization application and
the TCB grant of certification. The
Commission is still reviewing the League’s
complaint, three years after it was filed.

The League also said it agreed with the NAB
that the TCB certification process is less trans-
parent than it should be. “The public is not in-
formed about TCB equipment authorization
grants until after the fact, at which time an
equipment manufacturer may have already
sold large numbers of a non-conforming prod-
uct if a TCB made an error in the grant,” the
League said. Further, the League said, the pub-
lic should be informed regarding TCBs’ level
of accuracy and reliability.

The League said that, as a general matter,
Commission enforcement of equipment autho-
rization rules, “is the proper task of the
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Commission’s staff,” and urged that the FCC,
not a TCB, resolve complaints. “ARRL is con-
cerned that the reliability of TCBs exhibited
heretofore is not sufficiently high to justify the
proposed extensive delegation of the evalua-
tion of more complex types of equipment au-
thorizations, where interference potential is
significant or where RF exposure is an issue,”
the League concluded.

ARRL Renews Call to Evaluate
Interference Potential of

5 GHz U-NII Devices

In reply comments filed July 24 with the FCC,
the ARRL reiterated its argument that any de-

cision to authorize unlicensed National
Information Infrastructure (U-NII) devices at
5 GHz, “should await a full and complete eval-
uation of interference potential and interfer-
ence mitigation techniques among the varied
and incumbent users.” The Amateur Service
has a secondary allocation at 5650-5925 MHz
in the US. Earlier this year the FCC released a
Notice of Proposed Rule Making (NPRM) in
ET Docket 13-49, seeking comments on mak-
ing available an additional 195 megahertz of
spectrum in the 5.35-5.47 GHz and 5.85-
5.925 GHz bands for U-NII use. Reply com-
ments are responses to comments already filed
in the proceeding.

“The comments of the National
Telecommunications & Information
Administration (NTIA) indicate that NTIA
shares the same concern that ARRL has raised
repeatedly in earlier proceedings concern-

ing the 5 GHz band: that the aggregate inter-
ference potential of ubiquitous U-NII devices
to incumbent radio services. ..is currently un-
known,” the League told the FCC.

U-NII devices use “wideband digital modula-
tion techniques to provide a wide array of high
data rate mobile and fixed communications for
individuals, businesses, and institutions,” the
FCC explained in its NPRM.

Teachers Get Hands-On Technology Training via Robots and Ham Radio

Educators from across the US who attend
the ARRL’s Teachers Institutes on Wireless
Technology enjoy the challenge and cama-
raderie of these professional development
workshops. More important, they acquire
knowledge and skills to help their students
grasp the essentials of radio science, basic
electronics, robotics, space and satellite
communication technology and, of course,
Amateur Radio. Funded through the
generosity of donors, the ARRL Education
& Technology Program (ETP) created the
Teachers Institutes to offer educators hands-
on training and experience with wireless
technology fundamentals — enabling them
to integrate wireless technology instruction
into their classrooms. According to the
teachers attending, the workshops fulfilled
those goals.

ARRL Education & Technology Program Director
Mark Spencer, WABSME, shows his class a
cubesat. [Beverly Matheson, KJBRSX, photo]
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“[Until now,] I have never come away from a
professional development feeling like the
course was designed to actually get us to use
what was taught,” said workshop participant
Glen Hanneman, KJ6BQK, “The amount of
training, resources, and networking opportu-
nities the TI workshop afforded me was as-
tounding!”

ARRL Headquarters in Newington,
Connecticut, and Parallax Inc in Rocklin,
California hosted “Introduction to Wireless
Technology” sessions this year, and two
dozen teachers from 14 states took advantage
of the opportunity. Nine participants at the
California workshop already had Amateur
Radio licenses, but a ham ticket is not a re-
quirement for enrollment.

ETP Announces Grants
What started out in 2000 as “The Big

Project,” an initiative of past ARRL President
Jim Haynie, W5JBP, the ETP continues to
grow. With the addition of three new ETP
station grants and one progress grant to

schools this summer, the program now
boasts 535 schools.

Tommy Gober, NSDUX, an instructional
technologist at LeTourneau University in
Longview, Texas, taught the California work-
shop, held July 15-18. He demonstrated a
ham radio “fox hunt” and a successful ham
radio contact with the SaudiSat-1C (SO-50)
satellite. Workshop participants also got a
bird’s eye view of Earth via the NOAA-19
(NOAA-N Prime) satellite.

ARRL Education & Technology Program
Director Mark Spencer, WA8SME, instructed
the TI session at ARRL Headquarters July
8-11. Eight participants were already hams.
In the workshop’s robotics section teachers
built and programmed a Parallax Boe-Bot®.
On the floor of ARRL Headquarters” main
hallway, Spencer created a black electrical

Receiving ETP school station grants were Westside Elementary School, in
Roanoke, Virginia — a current ETP school with a Teachers Institute graduate on
staff; Midland High School in Midland, Michigan, and Norwood School in Hulbert,
Oklahoma. Each school must formally accept the grant. The total station grants
package was approximately $3,600. Schools will receive basic equipment and an
antenna system to establish an Amateur Radio station at their facilities. Schools
are encouraged to partner with a local Amateur Radio club.

Receiving an ETP progress grant is Liberal Arts and Science Academy (on the
campus of Lyndon B. Johnson Early College High School) in Austin, Texas. A

fixture in the ETP, the school is a frequent top scorer in the ARRL School Club
Roundup. The school requested an az/el rotator and controller. Its grant is esti-

mated at $800.

Your support of the ARRL Education & Technology Program will help ARRL to
continue this important educational initiative.



Instructor Tommy Gober, N5SDUX, demonstrates
Amateur Radio satellite communication at an
ARRL Teachers Institute workshop in California.
(Suzanne Robinson, KF5ECX, photo)

tape maze in the shape of the letter “E.”
Teachers practiced programming the Boe-
Bots to stay within the lines, learning in the
process the fundamentals of BASIC program-
ming.

Teacher Elizabeth Frank called the California
TI workshop one of the best experiences of
her life. “I signed up in order to learn more
about the science behind wireless communi-
cations and to gain confidence in introducing
ham radio into my classroom,” she said, “The
Institute has surpassed my expectations for
both of these goals.”

Gordon Romney, AG2G, said he learned new
concepts in many areas as a result of the TI
session. “‘Please thank the donors, ARRL and
Parallax for making this program possible,”
he said. — Thanks to Allison Barbieri

WB4RHQ Named as Delta
Division Vice Director

Following the August 1 resignation of ARRL
Delta Division Vice Director Glen Clayton,
W4BDB, due to health issues, ARRL
President Kay Craigie, N3KN, appointed Ed
Hudgens, WB4RHQ, of Nashville,
Tennessee, to fill the remainder of Clayton’s
term, which expires January 1, 2015.
Hudgens recently retired after a career in
electrical engineering. Delta Division
Director David Norris, KSUZ, praised
Clayton’s service to the Division: “Glen has
been a tremendous help to us in his capacity
as Vice Director since January 2012 and will
continue as part of the Delta Division
Leadership in a more localized role.”

WRTC 2014 Station Test

“A Valuable Experience,”
Organizers Say

World Radiosport Team Championship 2014
(WRTC-2014) organizers say the 2013 sta-
tion test held during the IARU HF World
Championship July 13-14 went very well.
The 25-station trial run was the second such
test in advance of next summer’s international
competition in New England, and WRTC-
2014 has posted the results of the unofficial
competition on its website.

“We accomplished our main objectives of ex-
ercising our processes around building and
operating the stations,” said WRTC-2014
Board Vice President Randy Thompson,
K5ZD.

The periodic WRTCs run concurrently with
the JARU HF World Championship, and the
2014 event will see 65 stations on the air
from various New England locations. The
goals of the 2013 station test, organizers said,
were to expand the pool of experienced teams
for station setup, evaluate proposed site loca-
tions, confirm logistics and procedures and
gather log data under competition conditions.
A similar test was conducted in 2012, and or-
ganizers say that the just-completed test will
be the final one before WRTC-2014 next
July. All of the test stations were in Eastern
Massachusetts.

The test stations were active on CW and SSB
on 80, 40, 20, 15 and 10 meters, many of
them following the equipment configuration
and scoring rules that will prevail for the ac-
tual event.

Thompson noted that the exercise relied
heavily upon more than 100 volunteers, who
were able to construct, operate, and take
down all 25 stations over the 3 day test pe-
riod. “We will need more help for next year
with 65 stations to construct,” he stressed.

“It will be a fantastic event next year,”
Thompson predicted, “just one week before

Fred Hopengarten, K1VR, was among the op-
erators for the WRTC-2014 station test. [KEND
photo]

the ARRL National Convention — a double
treat for anyone who can come to New
England next July.”

WRTC-2014 is a competition among two-op-
erator teams, and 54 team leaders will be se-
lected this fall from the top qualifiers in 29
regions from around the world. Each team
leader then selects a teammate for the compe-
tition. The team leader qualification formula
considers 12 scores selected from 55 qualify-
ing events between October 2010 and March
2013.

Michael Sigelman,

K@BUD, Receives ARRL
President’s Award

ARRL Dakota Division Director Greg Widin,
K@GW, on July 31 invited his Division to join
him in honoring Michael Sigelman, K#BUD,
of Golden Valley, Minnesota, as recipient of
the ARRL President’s Award. The award
cites Sigelman for, “decades of service as an
ARRL volunteer, club president, hamfest
founder and organizer, and irrepressible am-
bassador and promoter of Amateur Radio in
the finest traditions of the Founding President
of the ARRL, Hiram Percy Maxim.”

As ARRL President Kay Craigie, N3KN, ex-
plained in a letter accompanying the award,
“The award is presented to ARRL members
who have shown long-term dedication to the
goals and objectives of ARRL and Amateur
Radio, and whose support of individual pro-
grams and/or goals has been above and be-
yond the normal efforts of ARRL members.
It is presented only to those whose truly out-
standing efforts have benefited ARRL and/or
Amateur Radio operators in the state, the re-
gion, or the nation.”

The presentation took place following the
Twin Cities FM Club’s summer picnic.
Among those on hand to honor the recipient
were former Dakota Division Directors Jay
Bellows, KAQB, Tod Olson, KATO, and

ARRL Dakota Division Director Greg Widin,
KO@GW (L) presents Mike Sigelman, K&BUD,
with the President’s Award. [Al Dewey, KOAD,
photo]
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Howard Mark, K3HM, as well as other prom-
inent members of the Twin Cities ham radio
community.

Past ARRL President Haynie
Among West Gulf Division
Honorees

At its First Annual West Gulf Division
Awards presentation at HamCom in early
June, ARRL President Emeritus Jim Haynie,
‘WS5JBP, was honored with a Lifetime
Achievement Award. Haynie, who once
served as West Gulf Division Director, was
the League’s president from 2000 until 2006.
Named as Ham of the Year was Bill
Supulveda, KSLN, while Luke Leel,
KCSLSL, was designated Young Ham of the
Year. The Excellence Award (EmComm)
went to Stuart Rohre II, KSKVH.

‘West Gulf Division Director Dr David
Woolweaver, KSRAV, who called volunteers

FCC News

FCC Sets Higher
Vanity Call Sign -
Fee Than Initially Propose

A new FCC regulatory fee of $16.10 to
apply for an Amateur Radio vanity call
sign was set to become effective in mid-
September (the exact date was unavailable
as OST went to press). Earlier this year the
FCC had proposed upping the vanity call
sign fee from its current $15 to $15.20.
The vanity call sign fee has fluctuated over
the 17 years of the current program —
from a high of $50 when the program de-
buted in 1996 to a low of $11.70 in 2007.

In a Report and Order in MD Docket 13-
140, released August 12, the FCC ordered
a broad schedule of new fees for all ser-
vices and waived the usual 30-day waiting
period following Federal Register publica-
tion, because there would not be time for
new fees to become effective before the
start of the new federal fiscal year on
October 1, 2013. The FCC says it expects
$230,230 in revenue to cover the costs of
administering the vanity call sign program.
It anticipates 14,300 vanity call sign appli-
cations.

Applicants must pay the regulatory fee not
only when applying for a new vanity call
sign, but also when renewing a vanity call
sign (those holding “heritage” vanity call
signs issued prior to 1993 are exempt). The
ARRL VEC will process license renewals
for vanity call sign holders for a modest
fee.
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“the crucial element of any organization.”
‘Woolweaver said that as Director, he identi-
fies and congratulates ARRL volunteers at
the start of every ARRL forum and reminds
members to recognize their club officers.
‘Woolweaver is accepting nominations for the
2014 WGD awards. The submission deadline
is April 15, 2014.

Ham Radio Provides Reliable
Link for Solo-Circumnavigating
Grandmother

Jeanne Socrates, KC2IOV, a 70-year-old
sailor and retired math teacher, completed an
around-the-world, nonstop, solo sail on July
8. Socrates took off October 22 from Victoria,
British Columbia, in her 38 foot sailboat
Nereida. Ham radio was her link to ferra
firma during her voyage. A coterie of ham
radio regulars, including WA1RKT, N5TW,
WB2REM and VE7TK kept her company.

Socrates used Winlink e-mail via HF ham
radio, but in May her remaining onboard
computer failed, bringing the e-mail traffic
and blog to a halt. “Word of Jeanne’s difficul-
ties made it through to the ham radio commu-
nity,” reports Rick Williams, VE7TK, and
within days her onshore ham friends had set
up an e-mail reflector and were handling
messages to and from KC2IOV using SSB.

Socrates also took along a satellite telephone,
but it quit a couple of months into the voyage,
and ham radio remained her only reliable
link. During her marathon sail, Socrates
raised funds for Marie Curie Cancer Care, a
United Kingdom non-profit society that pro-
vides free home care for terminally ill pa-
tients. — Thanks to Rick Williams, VE7TK

Former Nevada SM

Janet Welsh, NK7N, SK

Former ARRL Nevada Section Manager
and Emergency Coordinator Janet Welsh,
NKT7N, died July 22 in Dallas, Texas. She
was 77. Janet and her late husband Lee,
KI7EY, lived for some time in Henderson,
Nevada, and were involved in virtually
every aspect of Amateur Radio in Southern
Nevada. She volunteered for public service
events, was active in the Red Cross and
with ARES/RACES, and served as an
ARRL Emergency Coordinator for 10
years. She also served as Assistant Nevada
Section Manager, and in March 2001, she
was appointed as Nevada Section Manager
following the death of Bob Davis, K7IY.
She served until January 2003. — The
Nevada Amateur Radio Newswire

Section Manager
Nomination Notice

To all ARRL members in Eastern New York,
Eastern Pennsylvania, Louisiana, North
Carolina, Pacific, San Diego, South Dakota
and Virginia. You are hereby solicited for nom-
inating 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 re-
siding in the sections concerned. It is advisable
to have a few more than five signatures on each
petition. A sample nomination form is avail-
able on the ARRL website at www.arrl.org/
section-terms-nomination-information.
Nominating petitions may be made by facsim-
ile or electronic transmission of images, pro-
vided that upon request by the Membership
and Volunteer Programs Manager, the original
documents are received by the Manager within
seven 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
two-year term of office.

(Signature Call Sign City__ZIP_ )

Any candidate for the office of Section
Manager must be a resident of the Section, an
Amateur Radio licensee of Technician class or
higher and a full member of the League for a
continuous term of at least two years immedi-
ately preceding receipt of a nominating peti-
tion. Petitions must be received at
Headquarters by 4 PM Eastern Time on
December 6, 2013. If more than one member
is nominated in a single section, ballots will be
mailed from Headquarters on or before
January 2, 2014, to full members of record as
December 6, 2013, which is the closing date
for nominations. Returns will be counted
February 18, 2014. Section Managers elected
as a result of the above procedure will take of-
fice April 1, 2014.

If only one valid petition is received from a
section, that nominee shall be declared elected
without opposition for a two-year term begin-
ning April 1, 2014. If no petitions are received
from a section by the specified closing date,
such section will be resolicited in the April
2014 OST. A Section Manager elected through
the resolicitation will serve a term of 18
months. Vacancies in any Section Manager’s
office between elections are filled by the
Membership and Volunteer Programs
Manager. — David Patton, NNIN,
Membership and Volunteer Programs
Manager




Public Service

Rick Palm, K1CE, klce®@arrl.org

San Gabriel Mountains,

July 2009

It was a quiet afternoon on July 11 and Rich
Lippucci, KI6GRRQ), of Vista, California was
monitoring the Catalina Amateur Radio Asso-
ciation repeater on his base station. Lippucci
reports, “T heard someone come over the re-
peater, calling: ‘Is there anybody listening?’

I responded and the caller said he was on his
handheld transceiver hiking around the Mt
Baldy area. He was about 2.5 miles off road
and resting at the wilderness San Antonio Ski
Hut. A few hikers had arrived from farther in
the backcountry — they believed one of their
friends had broken an ankle and was a mile or
more up the trail and they needed help.” Mt
Baldy is the highest peak in the San Gabriel
Mountains and the highest point in Los
Angeles County.

Lippucci asked the caller for his call sign and
name. “He told me he was Kirk Gustafson,
KE6MTE and I asked Kirk if he had a cell
phone, but he replied there was no cell service
where they were. I told him I would coordi-
nate emergency services over my landline and
asked for his exact location. He did an excel-
lent job; he had a good idea of where he was
and wasn’t sure which county he was in, but
he did have GPS coordinates.”

Using his landline, Lippucci called 911 and
was transferred three times until he was con-
nected to Chelsea in the San Bernardino
County Sheriff’s dispatch center. “Chelsea co-
ordinated the rescue with the San Bernardino
Fire Department who sent a foot patrol to the
area” he said. “The Sherriff’s office dispatched
a helicopter to meet someone at the ski hut to
take them to where the hiker was down. It took
a little less than an hour for emergency ser-
vices to get above the location in a helicopter,
but they were not able to land due to the rocky
terrain at the ski hut.”

Lippucci said that while the foot patrol and he-
licopter were on their way, the group of hikers
had brought the injured hiker down the trail to
the ski hut, stabilized her leg and determined it
was probably not broken. They still did not
feel they could carry her out as the trail down
from the wilderness ski lift was so steep. The
ski hut can only be reached via a steep 3 mile
hike that rises 2200 feet.

Search and Rescue

‘ SAR has been and will remain a longstanding function of
Amateur Radio as long as dangerous situations exist.

The dispatcher told Lippucci that the helicop-
ter would perform a type of rescue in which a
crew member and the injured hiker are
strapped together and pulled up to the helicop-
ter on a tether. “After about 15 minutes from
arriving on site, the helicopter and its crew got
the victim airlifted out successfully without
further complications™ Lippucci said.
Gustafson took a video of the rescue with his
cell phone, which you can see here: marlene.
zimage.com/ke6mtf/hike/rescue/iPhone/
IMG_0408.MOV.

Vaughn, New Mexico, June 2013
A Search and Rescue (SAR) mission was
conducted June 27-28 for a 64 year old man.
The subject had been missing since 1500 on
June 27; an initial search/operational period
throughout that evening and night had not
yielded any results. The last known point was
his home, a farmhouse where he and his wife
lived with some relatives, located 13 miles
east of Vaughn and 9 miles off of Route 60 on
a dirt road. The terrain in that area was mostly
dry grazing land on gently rolling hills.

The next day, the Bernalillo County ARES®

(BC ARES) communications van was situated
at Incident Base with Charles Hayes,
KC5KH, as the communicator. He had been
there since 2100 the previous night. Santa Fe
ARES was also consulted since it is listed in
the New Mexico SAR Resource Directory. In
addition to Hinsman, a new Incident
Commander, the Guadalupe Incident
Command Post van, a new Operations Section
Chief and a New Mexico National Guard heli-
copter (Lobos 449) arrived on the scene at ap-
proximately the same time. Donald Hinsman,
N4VIP, supported the effort.

The Incident Command Post was positioned at
a site away from the BC ARES communica-
tions van, so the Incident Commander indica-
ted she wanted the N4VIP communication
vehicle to be colocated with the Command
Post. Hinsman complied and immediately es-
tablished communication links identical to
those previously established in the BC ARES
van. Hayes meanwhile continued as communi-
cator and established communications with the
National Guard helicopter on channel SAR 1.
In addition to establishing mission communi-
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In order to remain a valuable asset for SAR work, a radio amateur must maintain his or
her training in current professional methods and procedures. [Rick Palm, K1CE, photo]
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cation links with the objective of relieving
Hayes, Hinsman served as a runner for orders
from the Incident Commander to the BC
ARES communications van operator.

At approximately 1100, the helicopter crew
reported they had found the missing man and
were landing. Unfortunately the subject was
not found in time. It was decided that the state
Office of the Medical Investigator (OMI)
would come to the site to conduct an investi-
gation and remove the body. At that point a
recall of all inbound SAR resources was initi-
ated. Hayes and the BC ARES van departed
at approximately 1200. Hinsman completed
the mission and was released by the Incident
Commander at approximately 1230.

— ARRL® New Mexico Section Emergency
Coordinator Michael A. Scales, K5SCA

Search and Rescue Protocols
Search and Rescue (SAR) is an old but ever
evolving and critical function that is recog-
nized by the federal government as Emergency
Support Function #9 in the National Response
Framework (NRF). On the local level, many
SAR missions are the responsibility of law en-
forcement personnel. They are often supported
by civilian volunteers — regular citizens who
are willing to sacrifice their time and some-
times their safety to help find a missing loved
one, a neighbor or even a total stranger. SAR
missions are often supported by hams.

In every instance when a person is missing,
time is of the essence and in general the more
“boots on the ground” searching that takes
place, the more efficient and effective the ef-
fort will be. The key to success, however, lies
with the controlled integration of civilian re-
sources, both trained and untrained, including
Amateur Radio. For radio amateurs, this
means embracing related communications
protocols so that we are
assets and not liabilities to
these missions.

Many subjects of lost per-
son search operations are
disoriented or unable to
identify their location and
have no means of reorienting themselves.
People often go missing as the result of a tor-
nado, hurricane, flood or earthquake. Some
lost or missing people may be ill or injured.

SAR duty can be hazardous and risk factors,
and their complementary skill sets, are specific
to the environment. Urban SAR missions un-
dertaken in buildings rendered unstable by an
earthquake are life-threatening. Wilderness
searches and rescue missions for victims in
wildfire situations are also fraught with risk
for obvious reasons. Operators supporting
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...this means embracing
related communications
protocols so that we are
assets and not liabilities to
these missions.

field SAR missions should be physically and
mentally prepared for the work.!

Protocols for contemporary SAR have evolved
significantly beyond the old protocol of “keep-
ing in sight of the next searcher in a line of
searchers sweeping a grid.*? Significantly en-
hanced efficiencies have been accomplished
with GPS applications, broadband and other
technologies, along with new interoperability
achieved through the advent of the Incident
Command System (ICS) covering multidisci-
plined, multijurisdictional responses.

FEMA divides the SAR functions according
to environment. The federal SAR Response
System is composed of the primary agencies
that provide specialized SAR operations dur-
ing incidents or potential incidents requiring a
coordinated federal response. These include:

= Structural Collapse (Urban) Search and
Rescue (US&R)

= Waterborne Search and Rescue
= [nland/Wilderness Search and Rescue
= Aeronautical Search and Rescue

SAR services are performed with the use of
public and private resources in order to assist
persons/property in potential or actual dis-
tress. These services include distress monitor-
ing, communications, the locating of
distressed personnel and provisioning of med-
ical assistance or other civilian services. SAR
can also cover the coordination and execution
of rescue operations, including extrication or
evacuation.

SAR Communications Protocols
ARES and other radio operators are now part
and parcel of SAR missions; agencies have
recognized us as critical elements in their plan-
ning and operations. Of priority for us is the
need to understand and
work within the ICS,
which is now the ubiqui-
tous template for public
safety operations. If we
do not know how to re-
spond from the inside,
we’ll be left outside look-
ing in. For radio communications, this also
means embracing ICS standards such as the
use of common terminology and plain lan-

guage.
It is also important for us as radio amateurs to

handle information with sensitivity when
working in conjunction with the ICS. All com-

1R. Palm, K1CE, “ARES, EmComm and Mental
Health Risks,” QST, July 2012, pp 75-76.
2See note 1.

munications are subject to the authorization of
the Incident Commander or his/her Section
Chiefs under delegated authority.

Environment-specific training is also essential
for us as radio amateurs because operations and
risks vary greatly by environment. In this coun-
try, Urban SAR is managed by FEMA, a
Memorandum of Understanding (MoU) part-
ner of the ARRL (www.arrl.org/served-
agencies-and-partners), through its National
Urban Search and Rescue Response System,
which has been deployed for searches of col-
lapsed or damaged buildings in incidents na-
tionwide including the Oklahoma City
bombing and the collapse of the World Trade
Center and in rescue efforts after Hurricane
Katrina.

Aeronautical SAR is managed by the US Air
Force, through its auxiliary the Civil Air
Patrol (CAP), which is also an MoU partner of
the ARRL. Many operators hold both ARRL
and CAP memberships and are authorized to
operate on both Amateur Radio and US
Government frequencies assigned to CAP.
Cross-training is mandated by ARRL/CAP
agreement.

The US Coast Guard serves as the primary
agency in waterborne SAR missions. Also, the
US Power Squadrons, a safe boating organiza-
tion as old as the ARRL, works with ARES
under an MoU for emergency communications
and cross-training between Amateur Radio and
Marine VHF communication systems and pro-
tocols. The Maritime Mobile Service Net has a
long history of assisting with SAR missions on
the high seas and has been lauded for doing so
by the USCG (www.mmsn.org).

The Department of the Interior (National Park
Service) serves as the primary agency for
inland/wilderness SAR missions, which range
from searching for lost hikers to performing
complex technical rescues in high altitude,
mountainous environments. The use of small
handheld radios by radio amateurs renders the
Amateur Service an effective resource for SAR
missions in the backcountry.

Again, it is the local, county and state law en-
forcement entities that must handle SAR in
their jurisdictions, and it is incumbent upon us
as radio amateurs to take their training and par-
ticipate according to their protocols. SAR is a
longstanding public service function of
Amateur Radio and will remain so as long as
people go missing under the rubble of a col-
lapsed building, disappear from a nursing
home, or become lost in the woods or at sea.
‘We must maintain our training so we can serve
as assets and not become liabilities to the mis-
sion managers.



Contest Corral - October 2013

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.
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Bands 8
HF /VHE+ Contest Title
-/222 222 MHz Fall VHF Sprint
1.8-14/- NS Weekly Sprint
1.8-28/- DX/NAYLRL Anniversary Party
1.8-28/50 TARA PSK Rumble
1.8-28/- EPC Russia DX Contest
1.8-28/- Oceania DX Phone Contest
14-28/- Worked All Britain HF Contest
ot California QSO Party
3.5-14/- EU Autumn Phone Sprint
21,28/- RSGB 21/28 MHz Contest
3.5/50, 144 OK1WC Memorial Contest
3.5-28/- ARS Spartan Sprint
-1432 432 MHz Fall VHF Sprint
1.8-28/- CWops Monthly Mini-CWT Test
28/- 10-10 Sprint
3.5-14/- NAQCC Monthly QRP Sprint
-/902+ 902+ MHz Fall VHF Sprint
1.8/- Great Pumpkin Sprint
3.5-28/- Makrothen RTTY Contest
1.8-28/- Oceania DX CW Contest
3.5-28/- Scandinavian Activity Contest
1.8-28/ - QRP ARCI Fall QSO Party
1.8-28/50  Straight Key Weekend Sprintathon
28‘1224/ Arizona QSO Party
35-14/- EU Autumn CW Sprint
1.8:28/ Pennsylvania QSO Par
50,144 ¥ D
3.5-28/- FISTS Fall Sprint
3.5-14/- North American RTTY Sprint
-/50,144 Arucaria VHF Contest
3.5-28/- JARTS WW RTTY Contest
28/- 10-10 Fall CW QSO Party
3.5-28/- Scandinavian YLRA Contest
1.8-28 / 50+ lowa QSO Party
1.8-28/50+ New York QSO Party
3.5-28/- Worked All Germany
1.8/- Stew Perry Warmup Contest
1.8-28/50 W/VE Islands QSO Party
}Jgfgzl Telephone Pioneer QSO Party
i Spooky Feld-Hell Sprint
14-21/- Asia-Pacific Sprint
g-g"f&’ llinois QSO Party
1.8-28/- Run For the Bacon
1.8-28 /50+ School Club Roundup
1.8-28/50 SKCC Weekday Sprint
1.8-28/- CQ World Wide SSB Contest
153124?4/ Haunted Lighthouse QSO Party

Mode Exchange
Ph CW Dig 4-character grid square
CW Serial, name and S/P/C
f Serial, RST and section/province/
Ph CW Dig country
Dig Name and call area (see website)
Dig EPC member nr or serial

and grid square

Ph RS and serial

Ph RS, serial, DXCC entity or WAB area
Serial and state/prov/“DX” or CA

Ph CW county
Ph Both call signs, serial, name
Ph CW Serial and UK district
Ph CW RS(T) and serial
CW RST, S/P/C and power
Ph CW Dig 4-character grid square
cw Name and member number or
S/P/C
PhCWDig Call, name, 10-10 number, S/P/C
cw RST, S/P/C and NAQCC mbr nr
or power
Ph CW Dig 6-character grid locator
Dig RST and S/P/C
Dig 4-character grid square
cw RST and serial
Ph RS and serial
cw RS(T), S/P/C, QRP ARCI number
or pwr
RST, QTH, name, SKCC nr or
Ccw “none”
Ph CW Dig Serial and S/P/C
CW Both call signs, serial, name
Ph CW Dig Serial and ARRL/RAC section
cw RST, S/P/C, name, FISTS number
or pwr
Dig Both call signs, serial, QTH, name
Ph CW RS(T) and 4-char grid square
Dig RST and age (YL may send “00”)
CW Call, name, 10-10 number, S/P/C
Ph CW Dig RS(T) and “88” (YLs) or “73” (OMs)
Ph CW Dig RS(T) and IP:) ﬁ:olg)réty state/prov,

Ph CW Dig RS(T), NY county, state/prov, or “DX”

PhCW RS(T) and serial or DOK code
Ccw 4-char grid square
f RS(T) and S/P/C or
Ph CW Dig island designator
PhCWDig Year of membership and chapter
Dig RST, S/P/C, Feld-Hell member nr
cw RST and serial
Ph CW RS(T) and IL county or S/P/C
cw RST, S/P/C, Flying Pig nr or power
Ph CW Dig RST, class and S/P/C
Ccw RST, S/P/C, name, SKCC number

Ph RS and CQ zone
Ph CW Dig Serial or ARLHS number

Sponsor’s Website

www.svhfs.org
www.nccesprint.com

www.ylrl.org
www.n2ty.org
www.epc-ru.ru

www.oceaniadxcontest.com
www.worked-all-britain.co.uk

www.cqp.org

www.eu-sprint.com
www.rsgbcc.org

www.hamradio.cz/ok1wc

www.arsqrp.blogspot.com
www.svhfs.org

www.cwops.org/onair.html
www.ten-ten.org
naqcc.info

www.svhfs.org
www.podxs070.com
home.arcor.de/waldemar.kebsch
www.oceaniadxcontest.com
www.sactest.net

www.qrparci.org/contests
www.skccgroup.com

www.azqgsoparty.org
www.eu-sprint.com

www.nittany-arc.net

www.fists.org/operating.html#sprints

www.ncjweb.com
www.avhfc.com
www.jarts.jp
www.ten-ten.org
www.sylra.is

www.wa0dx.org

www.nyqgp.org

www.darc.de/referate/dx/contest/wag/en

www.kkn.net/stew

www.usislands.org
www.tpgso.com

www.feldhellclub.org
jsfc.org/apsprint/aprule.txt
www.w9awe.org/ILQP.html

www.fpgrp.org

www.arrl.org/school-club-roundup-scr

www.skccgroup.com
Www.cqww.com

arlhs.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. S/P/C = State, Province, DXCC Entity.

XE = Mexican state. Publication deadline for Contest Corral listings is the first day of the second month prior to publication date
(September 1 for November 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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2012-2013 School Club Roundup Resuits

Students worldwide — including the first-ever entry
from Africa —took to the airwaves.

Lew Malchick, N2RQ

Just as the Long Island Mobile Amateur
Radio Club (LIMARC) was beginning to
work with a new system of electronic entry
submission last October, Hurricane Sandy
wreaked havoc on our communities. It was
not until after the February session that we
were able to refocus on scoring the School
Club Roundup. Now that the results have
finally been released, we are pleased to re-
port that a new system of score entry and
results publication will be in place for this
year’s School Club Roundup (see the sidebar
“School Club Roundup — Instant Results”).
We hope this new system will be effective in
maintaining student interest. If you have ad-
ditional comments and observations, contact
the author. Even though score submission
will be handled by the web page, it is still
important to make sure you are using the
latest version of your logging software as
described on the SCR web page. And don’t
forget to submit your photos and Soapbox
comments at www.arrl.org/soapbox!

The number of entries in October returned to
48, up 20%), after a dip last year. Total QSOs
rebounded to more than 7600, surpassing
both 2010 and 2011. The number of reported
operators, 410, was higher than 2011. The
February session continued its upward trend
with more entries from colleges and individu-
als. Total entries went from 61 to 70. Total
QSOs increased by more than 10%, from
9763 to 10,831. The number of reported op-
erators, 892, was impressive. For the first
time ever, there were entries from Europe,
Africa, and South America in the same ses-
sion. These included the first entry from
9G5MS as a school in Ghana.

KB3BRT took the top elementary school
spot in October, while W3NCS led in
February. Crenshaw Middle School,
KC5CRE, topped the SCR session in the
middle school category with all 50 states, as
well as 900 QSOs in October and 800 QSOs
in February. NAHVH topped the high school
category in October, despite having more
than 100 less QSOs than either K5SLBJ or
K9SOU, due to a higher proportion of non-
phone contacts. In February, the high school
lead went to K1BBS.

As with all on air competitions, there are
more participants than entries received. We
like to commend some of the low scoring
entries for fulfilling the purpose of the SCR.
The following stations had more reported
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Be an On-the-Air Mentor

An important part of School Club
Roundup is your participation. Can you
get on the air and tune for students
calling CQ? Call “CQ School Club
Roundup” yourself! Most operation
takes place after school during week-
day afternoons — see you then!

operators than QSOs: KG4DTM, W2CXN,
W70 and W4ADX.

Soapbox — October 2012

“Our first time at Rau School and the kids
really liked talking to the other schools. They
also enjoyed plugging the call signs into QRZ.
com and then using Google Maps to figure out
how far away the contacts were. The biggest
highlight was working WIAW on voice.”
KF7PVF

“It was great to contact so many schools, in-
cluding my alma mater, WIMX, at the
Massachusetts Institute of Technology.” K3TW

Soapbox — February 2013

“Activated the Avlech Academy in Ghana as
the first ever SCR School Entity in West Africa!
We had a very busy week with a field trip for
the second half of the week and only got a few
hours in operating with poor band conditions
and an untested station. Lots of smiles for the
DX we made, sadly no US or school contacts.”
AIGMS/9GSMS

“It pays to have access to multiple bands! This
SCR, it seemed that 20 meters was up/down.
KS5LBJ found that 15 meters was often ‘wide
open.’ This allowed our students to get into
pileups which was quite fun. As always, the
DX stations created buzz, especially the

School Club Roundup —
Instant Results

Beginning with the October event,
School Club Roundup participants can
enter their scores using an online form.
(E-mail and paper forms will still be of-
fered.) Once the submission deadline
passes, the results will be compiled and
presented immediately online. The ARRL
thanks Bruce Horn, WA7BNM, for providing
this new capability. For more information,
see the School Club Roundup web page at
www.arrl.org/school-club-roundup.

Falkland Islands. Great to hear so many new
schools on the air” KC5EES (Sponsor, KSLBJ)

“Fantastic time was had by all. Alaskan station
that was 150 miles south of the North Pole was
really cool, as was our first aeronautical mo-
bile, and contacts with Australia and Japan.
Just two states short of WAS — Hawaii and
Oregon.” KSLMS

“What an exciting group of contacts! I enjoyed
Joining N2WG to support his work with a mid-
dle school by working these stations from
home. I talked with elementary, middle and
high school clubs. I encouraged them to take
up the hobby, telling of young hams who have
helped with air shows, weather situations, etc.
As a university professor, I also enjoyed talking
with a group at a university in Michigan. ”
KG4BUK

“We had a great time. The kids became more
comfortable at the microphone as the week
went on. We taught some Q signals and I was
proud when I told one student, ‘Ask him his
state’ during a QSO, and he immediately said,
‘What is your QTH?’ By the end of the week
they could write the phonetic alphabet from
memory. We used NIMM software. The other
Elmer, KQ4KK, came up with awards for the
top three students with the most contacts.”
N4SMS/NCSN

“Great SCR again this year. I had a few stu-
dents rise to the occasion and embrace radio
communications. I was so happy that these
students had the opportunity to make our first
DX contact with CO6LC from the school. As a
result of the SCR activity Oakview is gaining
an after school Amateur Radio program as
part of the district STEM enhancements.”
W70 (K7LOP)

Contact info: e-mail SCR@limarc.org. US
mail: SCR c¢/o LIMARC, PO Box 392,
Levittown, NY 11756-0392. Donations for
SCR may be made via PayPal to LIMARC@
optonline.net. Join our Yahoo! group,
SCR-L@yahoogroups.com. Please update
your logging software to the latest versions.

The next SCR sessions are scheduled for
October 21-25, 2013 and February 10-14,
2014.

More info is available at www.arrl.org/
school-club-roundup-scr and scr.limarc.org.

Lew Malchick, N2RQ, has been licensed since
1959. He taught chemistry at Brooklyn Technical
High School and is now retired. Since 1977 he
has served as an advisor and/or trustee for
W2CXN in Brooklyn, New York.



Radiosport

The 2013 ARRL November Sweepstakes

CW: 2100 UTC Saturday, November 2 -
0300 UTC Monday, November 4

Phone: 2100 UTC Saturday, November 16 -
0300 UTC Monday, November 18

This year marks the 80th running of the
ARRL November Sweepstakes. Often
regarded as the premier domestic event of
the contesting year, Sweepstakes offers
something for amateurs of all experience
levels. The 2013 event will represent a
historic milestone — don’t miss your chance
to be a part of the Sweepstakes tradition.

= ast year, the Ontario (ON) section was
split into four sections. Please be sure your
logging software is updated to reflect the
new sections. If you are unsure as to how to
go about this, contact your logging software
author or support group.

=SS CW logs must be e-mailed or post-
marked by 0300 UTC Tuesday, November
19 and phone logs by 0300 UTC Tuesday,
December 3. E-mail Cabrillo-formatted logs
to sscw@arrl.org or ssphone@arrl.org.
Paper logs can be sent to ARRL November
Sweepstakes, 225 Main St, Newington, CT
06111

Strays
The “Thank You” Quilt

Many served organizations often present T-shirts to ham operators at public
service events as a “thank you” for their efforts. Over the years, this can
grow to quite a collection, but what does one do with all those shirts? Paul

Matt, KF@Q, operates his station in the 2012 November Phone
Sweepstakes. Matt completed the sweep with only stealth antennas.
[Photo courtesy KF@Q]

For more information,
including a guide for first time operators, visit

www.arrl.org/sweepstakes

Hams Where You Least Expect Them

Late last year Ron Blessin, AF7A, was aboard a cruise ship. He
placed an advertisement in the ship’s daily newspaper inviting any
other Amateur Radio operators on board to join him for an informal

Bruski, KF2AA, came up with a novel solution. He had the shirts assembled get-together. To Ron’s surprise, a number of hams showed up and a

into a quilt, preserving them as mementos for years to come.

crewperson was more than happy to capture a photo of the scene.

Left to right: Bob

Paul Bruski,

KF2AA (left), and
Gene Kremzier,
N20OBW, Assistant
Emergency
Coordinator for Erie
County ARES and
Radio Operator for
Erie County RACES
(right), display
Paul’s quilted T-shirt
collection at an

Erie County ARES/
RACES meeting.
[Vince Harzewski,
N2JRS, photo]

Blessin, KCOQF;
LarryAlt, KR4LX;
Gary Perkins,
K20U; Dick
Boswell, K4CUE;
(kneeling); Paul
Watkins, W4FDK
and Ron Blessin,
AF7A.
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Bernie McClenny, W3UR, w3ur@arrl.org

Many of our readers have probably already
heard the sad news of the passing of Tom
Christian, VP6TC (ex VR6TC), on July 7 of
this year. Tom was the great-great-great-
grandson of Fletcher Christian, who is famous
for having led the mutiny on the HMS Bounty
back in 1789. Many of you who are regular
readers of this column have no doubt worked
Tom, perhaps even as your first contact with
the Pitcairn Islands. Although Tom was not my
first contact with Pitcairn Island (that contact
was Ron Wright, ZLIAMO/VR6HI, SK), I did
work Tom on both CW and SSB when he was
VRO6TC and later as VP6TC. This month I'm
presenting a tribute to “the voice of Pitcairn.”

A Tribute to Thomas Coleman
Christian MBE, VP6TC (ex VR6TC)
Thomas Coleman Christian was born on
November 1, 1935, the son of Frederick
Martin and Flora Clarice Christian. He had an
older sister, Thelma, and a younger sister,
Valda. During World War II young Tom en-
joyed visiting Pitcairn’s radio station, located
some 870 feet above sea level at Taro Ground,
which was then manned by servicemen

from New Zealand. Jacqueline Christian,
VK4CDC, Tom’s daughter, remembers, “Dad
was fascinated by Morse code and the fact
that people could communicate with each
other and other countries by a series of dots
and dashes, and decided way back then that
one day he too would learn to communicate
this way.”

Tom began school at the age of 6 at the Down
Niger School, eventually advancing to the
Pulau School, where he remained until he
was 16. Upon completion of school he was
asked if he would be willing to leave Pitcairn
to go to New Zealand to train as a radio op-
erator/technician, then to return to serve on
Pitcairn as its radio officer.

Excited by the offer, he agreed to it and left
the island in 1952 at the age of 17. He de-
parted on the New Zealand Shipping Com-
pany’s RMS Rangitoto, a passenger vessel.
On the 8 day voyage from VR6 (now VP6) to
ZL, the teenager shared a cabin with three
other men. Once he arrived in Wellington,
New Zealand, arrangements were made for
him to live with a family from Pitcairn.

He began his training to be a radio operator
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Sunset on Pitcairn Island

Pitcairn Island has lost its “voice.”

by learning Morse code, followed by radio
theory and technical maintenance studies at
the Trentham Training Centre, which was
part of the Post Office Accommodation
Centre. He was there for 3 years and along
with radio courses, he studied meteorology.

First Ticket

“On March 23, 1955, Tom received his first
Amateur Radio license in Wellington in the
form of a New Zealand certificate.”! He also
obtained his First Class Radio Telegraph
Operator Certificate. Later that year he re-

1J. Seidel, WAGFEI, “Pitcairn Island — an
inside look at VR6TC” 73 Magazine, Mar
1977, pp 28-34.
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turned to Pitcairn Island and on November 1,
1955, at the age of 20, he began what may
have been one of his boyhood dreams of
working at the island radio station (ZBP). In
1957 Tom received his Pitcairn Amateur
Radio license, VR6TC.

During his first few years at ZBP, Tom got to
know Anderson Warren, another Pitcairn
Islander. Anderson already knew Morse code
and Tom taught him basic theory and how to
do weather observations. This association
turned out to be fortuitous when in 1959 Tom
developed appendicitis and required emer-
gency evacuation to New Zealand, leaving
ZBP in Anderson’s capable care.

Some Time at Sea

After he recovered, Tom joined New
Zealand’s Union Steam Ship Company and
worked on a passenger ferry between
Wellington and Picton, New Zealand for a
time. Then his father became ill and he fo-
cused on heading back home to Pitcairn, but
before doing so he went to Fiji for 3 months
to work on plans for a new radio installation
that would be located back at Taro Ground.

He arrived back home in late 1960 and began
work overseeing the construction of the new
installation, which took several months to
complete. The new station required more
radio operators and meteorologists over the
coming years. As Jacqueline remembers it:
“Six trainees passed the required 20 WPM
test and joined the radio staff over the next
several years,” including Tom’s then-future
wife Betty, VROYL.

Tom married Betty in May 1966 and they
soon found themselves in Glendale, Cali-
fornia for a 6 week training course at the
Voice of Prophecy Broadcasting Studio.
After their training, they worked at VOP for
6 months before returning home. While they
were in California he made lifelong friends
with whom he stayed in contact with via ham
radio for the rest of his life.

Over the course of Tom’s marriage to Betty,
they would have four daughters: Jacqueline,
VK4CDC, Raelene, Z1.2RAE, Sherilene and
Darilene.

Dangerous Waves
June 23, 1972 was a fateful day in Tom’s life.
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Figure 1 — One of Tom’s
QSL cards shortly before
he changed calls from
VR6TC to VPETC.

He was on board the diesel-powered, whaler-
type longboat Reid Cowell, which was on its
way out to a waiting ship with outgoing mail
(including many QSL cards) in heavy seas.
The boat capsized and Tom was tossed out
onto the rocks by a series of huge waves.
Before he could get out of the way the boat
crushed and broke his leg. Locals put his leg
in a cast, but there were complications and an
emergency call was given for any ship in the
vicinity to transport him to New Zealand. The
Southland Star heard the call and a week later
took Tom to the hospital in Auckland. There
anew cast was made covering him from hip
to foot, and he would be on crutches for 6
weeks. Four months later the family returned
to the island via the Megantic and Tom re-
sumed his duties as the communications of-
ficer at Taro Ground.

In 1983 Tom and Betty went to New Zealand,
leaving behind the four girls to take care of
Tom’s parents. The reason for the trip was to
assist with finding sources of new equipment
for Radio ZBP. While there he was awarded
the MBE (Member of the British Empire, a

British order of chivalry) by the Governor of
Pitcairn, at his residence in Homewood,
Karori, Wellington.

Satellites Land on Pitcairn

In early 1985 the new radio equipment arrived
on Pitcairn Island, along with a technician to
help with the installation, which included set-
ting up a telephone booth in the Public Hall.
For the first time, ZBP switched to radio tele-
phone in addition to CW. It was now possible
for the islanders to make telephone calls to
family and friends overseas from the radio
station or telephone booth. This was the case
until 1992 when Inmarsat [a satellite-based
communications service — Ed.| was installed,
but it was too expensive for the locals. As a
result of Inmarsat, Radio Station ZBP closed
down in October 1993. This saddened Tom as
he never was enthused about the satellite sys-
tem that he helped to operate up until he re-
tired on his birthday in November 2000.

The Longest Log
Tom boasted about making somewhere
around 100,000 contacts as VROTC (see

Figure 2 — Tom Christian, VP6TC, was part of the first DXpedition to Ducie
Island in March 2002.

Figure 3 — Your editor had the pleasure of
meeting Tom during the 2002 Ham-Com,
which was sponsored by the Lone Star

DX Association. [Photo courtesy of Bernie
McClenny, W3UR]

Figure 1) and later as VP6TC. He was in-
volved in his church and was an elder for
many years. He also served on the Island
Council as the Governor’s appointed member.

In 2001, Tom, along with Kan Mizoguchi,
JA1BK, founded the Pitcairn Island Amateur
Radio Association (PIARA), which seceded
from the Radio Society of Great Britain
(RSGB). This led the way for Ducie Island to
be added to the ARRL DXCC list. Tom, Kan
and a team from Pitcairn, Japan and the
United States put Ducie Island on the air in
March 2002 (see Figure 2).

Your editor was fortunate enough to meet
Tom and his daughter Sheri at the 2002 Ham-
Com in Arlington, Texas, thanks to the sup-
port of the Lone Star DX Association (see
Figure 3). Tom had a great sense of humor
and was very ingenious at bringing many
firsts to the island, including electric fridges,
battery lights and motorbikes.

Tom was diagnosed with possible Parkinson’s
and early signs of Alzheimer’s/dementia in
December 2009 while on a family visit in
New Zealand. He passed away peacefully on
July 7, 2013 and was buried on Pitcairn
Island. Our thoughts and prayers go out to the
Christian family on their loss as we remember
all the good Tom Christian did for Amateur
Radio over his many years of service.

Wrap Up

That’s all for this month, with a special
thanks to K@BJ, VK4CDC, VP6YL and
The Daily DX for helping to making this
month’s column possible. Don’t forget to
send your DX news, photos, club newslet-
ters and other items to w3ur @arrl.org.
Until next month, see you in the pileups!
— Bernie, W3UR
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Special Event Stations

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!

Sep 13-Sep 14, 0001Z-0700Z, W1E,
Burley, WA. Burley Amateur Radio Club. Friday
the 13th Special Event Operation. 14.313
7.233 28.313. Certificate & QSL.* W1E BARC
W7JQ, PO Box 639, Burley, WA 98322. www.
grz.com/db/w7jq

Sep 15-Sep 16, 1600Z-0000Z, KOZFK,
Saint Louis, MO. Jefferson Barracks Amateur
Radio Club. West Point of the West. 7.194
7.182. QSL. Arlo Gittings, 6755 Alabama, Saint
Louis, MO 63111. Celebrating the importance
of this post to the region and to the club.
k0zfk@arrl.net

Sep 19-Sep 29, 00002-2359Z,
XE3IARU, Cancun, Quintana Roo, Mexico.
IARU Region 2. General Assembly IARU
Region 2. 40, 20, 15 and 10 meters. QSL.
Christian Buenger, DL6KAC, Im Schiefengar-
ten 3, Koenigswinter 53639, Germany. All
QSOs will receive a QSL via the Bureau. Direct
QSL via DL6KAC. The delegates attending this
event may operate SSB, CW and RTTY from
that station. IARU Region 2 and the FMRE
thank Radio Club Cancun for the coordination
of this station and obtaining the special call
sign. cancun2013.info

Sep 28, 13302-1730Z, NC4AR, Thomas-
ville, NC. Tri-County Amateur Radio Club.
Everybody’s Day. 7.210. Certificate. NC4AR,
PO Box 747, Trinity, NC 27370. Instructions for
certificate at www.qrz.com/db/nc4ar. www.
nc4ar.net

Sep 28-Sep 29, 00012-2359Z, W6T,
Essex, CA. Volunteers in Parks Amateur Radio
Society. National Public Lands Day. 21.395
18.165 14.310 7.204. Certificate. W3VIP, 514
Americas Way #3889, Box Elder, SD 57719.
w3vip@amsat.org

Jan 1-Dec 31, 0000Z-23592,
EI13CLAN, Dublin, Ireland. Irish Radio Trans-
mitters Society. The Gathering. 28.050 21.320
18.080 14.220. Certificate & QSL. David,
O’Connor, Silver Howe, Sydenham Mews,
Corrig Avenue Dunlaoghaire Co Dublin, Ire-
land. Full details at irts.ie/clancq or www.qrz.
com/db/ei13clan

Oct 4-Oct 6, 1000Z-1600Z, W8R, Beck-
ley, WV. Black Diamond Amateur Radio Club.
October Sky: Rocket Boys Festival. 14.280
7.280. Certificate. John Hymes, W8HY,

PO Box 472, Beaver, WV 25813. www.gsl.net/
wv8bd/Events.html

Oct 4-Oct 10, 0000Z-0400Z, N6D,
Healdsburg, CA. William Pattullo. Dedication
Anniversary of Mission Dolores, San Fran-
cisco, Oct 9, 1776. 21.265 14.265 7.265. QSL.
N6D — William Pattullo, 161 Presidential Cir,
Healdsburg, CA 95448. aebyb.jigsy.com

Oct 4-Oct 14, 06002-12002Z, W5B,
Albuquerque, NM. High Desert Amateur Radio
Club of New Mexico. Albuquerque Interna-
tional Balloon Fiesta. 28.320 21.300 14.245
7.205. Certificate & QSL. eQSL or John Scott,
8012 Fieldstone Ave NW, Albuquerque, NM
87120. www.nm5hd.com

Oct 4-Oct 14, 1400Z-0900Z, N6MD,
Julian, CA. Julian CERT Amateur Radio Club.
Julian Apple Days. 146.550 7.180. QSL.
Julian Apple Days QSL, PO Box 1553, Julian,
CA 92036. www.julianca.com/events/index.
htm
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Oct 5, 1000Z-1500Z, W9JOZ, North
Judson, IN. Starke County Amateur Radio
Club. Radioville Special Event. 28.350 21.300
14.250 7.250. QSL. Starke County Amateur
Radio Club, 7495 S 500 W, North Judson, IN
46366. www.w9joz.org

Oct 5-Oct 6, 1600Z-0400Z, K4C, Toc-
coa, GA. Toccoa Stephens COC. Currahee
Challenge/Band of Brothers/Camp Toccoa.
14.325 14.308 14.256 7.256 147.330+ PL
127.3. QSL. Bruce Perry, 102 Clearwater Dr,
Dawsonville, GA 30534.

Oct 6, 0000Z-2300Z, K4W, Glasgow, KY.
Mammoth Cave Amateur Radio Club. Battle of
Fort Williams. 28.475 14.245 7.275 3.810.
QSL. Mammoth Cave ARC, PO Box 1092,
Glasgow, KY 42142. www.ky4x.org

Oct 6-Oct 12, 0000Z2-2359Z, N2F,
Kingston, NJ. Siemens Fire Safety. National
Fire Prevention Week Special Event. 28.351
21.351 14.251 7.251. QSL. N2F Special Event
Station, PO Box 357, Kingston, NJ 08528.
Contact us at n2f.event@gmail.com if you
would like to run an NFPW station in 2014.
www.qrz.com/db/n2f

Oct 6-Nov 5, 00002-2359Z, VX31763,
Mississauga, ON, Canada. VE3RHE. 250th
Anniversary of the Royal Proclamation of
1763. All HF bands, 6, 10, 15 and 20 meters.
QSL. Robert Emerson, VE3RHE, 6950 Sum-
mer Heights Dr, Mississauga, ON L5N 7E9,
Canada. QSL via bureau or LoTW. If sending
direct, please include Canadian stamps or
green stamps. (Links available about Oct 1.)
www.qrz.com/db/vx31763 or events.ve3rhe.
ca/sx31763

Oct 10-Oct 11, 14002-1800Z, NCON,
Rockford, IL. Rockford University. Rockford
University Celebration. 28.450 21.300 14.250
7.200. QSL. Glen Moss, 1265 Deer Trail Ln,
Libertyville, IL 60048. www.rockford.edu

Oct 12, 0900Z-1500Z, W4BUG, Pom-
pano Beach, FL. Gold Coast Amateur Radio
Association. Hillsboro Lighthouse. 14.325
14.200. QSL. W4BUG, PO Box 773, Pompano
Beach, FL 33061. w4bug.org

Oct 12, 11592-2000Z, W4T, Unicoi, TN.
Unicoi County Amateur Radio Association.
Run for the Pinnacle. 21.300 14.275 7.225
3.900. Certificate. UCARA, PO Box 456, Erwin,
TN 37650.

Oct 12, 1400Z-2000Z, W5QX, San An-
gelo, TX. San Angelo Amateur Radio Club.
89th Anniversary Celebration. 14.230 7.230
146.940 PL 103.5. Certificate. SAARC, PO Box
4002, San Angelo, TX 76902. w5qx.org

Oct 12, 14002-21002Z, KF4L, Clarksville,
TN. Clarksville Amateur Transmitting Society.
Aviation Day, Outlaw Airport, CKV. 14.255
7.225. QSL. John Freed, 216 Maplewood Dr,
Clarksville, TN 37042. clarksvilleairport.com
or www.kf4l.org

Oct 12, 1400Z-2200Z, W8VP, Cam-
bridge, OH. Cambridge Amateur Radio Asso-
ciation. Site of 1st Bridge Authorized by
Northwest Territory. 14.260 7.235. Certificate
& QSL. Cambridge Amateur Radio Associa-
tion, PO Box 1804, Cambridge, OH 43725.
10th Special Event in CARA’s year-long 100th
Birthday Celebration. QSL. Certificate available

for anyone who works all 12 of CARA’s month-
ly 2013 Special Events. www.w8vp.org

Oct 12-Oct 13, 10002-1600Z, W1W,
New Milford, CT. Northville Amateur Radio
Association. Warren Fall Festival. 14.250.
QSL. Via LoTW or NA1RA, PO Box 354, New
Milford, CT 06776. www.naira.org

Oct 12-Oct 13, 1200Z-2300Z, N1D,
Auburn, ME. Androscoggin Amateur Radio
Club. Dempsey Challenge. 28.460 14.260
14.100 7.200. Certificate & QSL. Androscoggin
ARC W1NPP, PO Box 1, Auburn, ME 04212.
www.w1npp.org

Oct 12-Oct 13, 15002-1700Z, WOW,
Alexandria, MN. Runestone Radio Club. Dis-
covery of America: Kensington Runestone.
21.070 14.240 3.930. Certificate. Bill Klundt,
509 Pine St S, Sauk Centre, MN 56378. www.
wOalx.org

Oct 12-Oct 13, 15002-2100Z, W@D, La
Plata, MO. Macon County Amateur Radio Club.
Lester Dent — Doc Savage Mystery Special
Event. 28.370 14.270 7.270 3.970. Certifi-
cate. Macon County Amateur Radio Club,

PO Box 13, Macon, MO 63552. www.
maconcountyarc.net

Oct 13-Oct 19, 0001Z-1959Z, W8W,
Paradise, MI. Lake Effect Amateur Radio Club.
National Wildlife Refuge Week 2013 at White-
fish Point. 14.240 7.070. QSL. Lake Effect
ARC/NWR, 36 Southfork St, Marquette, MI
49855. Check website for band/sked changes.
Extremely rare grid — EN76ms. www.qsl.net/
kd8dku/Event-NWRWeek/Band
OpsPlanWP2013.htm

Oct 13-Oct 19, 1300Z-2000Z, N8W,
Seney, MI. Lake Effect Amateur Radio Club/
Luce Amateur Radio Society. National Wildlife
Refuge Week 2013. 14.070 7.240. QSL. Lake
Effect ARC, 36 Southfork St, Marquette, MI
49855. www.qsl.net/kd8dku/Event-
NWRWeek/BandOpsPlan2013.htm

Oct 15-Oct 17, 0800Z2-0500Z, KOW,
Moultrie, GA. Colquitt County Ham Radio
Society and the Moultrie Technical College
Amateur Radio Club. Sunbelt Ag Expo.
14.230 7.180 146.790. QSL. Andrew T. Clark,
800 Veterans Pky N, Moultrie, GA 31788.
www.wd4kow.org

Oct 16-Oct 21, 17002-0400Z, W8P,
Circleville, OH. Teays Amateur Radio Club.
107th Annual Circleville Pumpkin Show.
28.350 14.250 7.250 3.850. Certificate. Roy
Ulko, 132 W Main St, Circleville, OH 43113.

Oct 18-Oct 20, 1800Z-1800Z, N3G,
Augustine Beach, DE. US Coast Guard Auxil-
iary District 5-NR. Commemorating the
USCG Auxiliary 74th Anniversary. 50.150
28.308 14.070 7.028. QSL. Robin Begley,

3 Pancoast Ave, Aston, PA 19014. Also activat-
ing USA-548 Old Reedy Island light ARLHS
activation rules. Air Mobile on 146.52 and HF
SSB QRM permitting. nd3e @ comcast.net

Oct 18-Oct 21, 0000Z-2359Z, K2B,
Saugerties, NY. Kaaterskill Basin Amateur
Radio Club/Kristofer Landell. Rip Van Winkle
Council JOTA. 146.400 14.230 7.190 3.905.
QSL. Kristofer Landell, 72 Highwoods Rd,
Saugerties, NY 12477. www.kaaterskill
basinarc.org



Oct 19, 12002-2300Z, W4T, Unicoi, TN.
Unicoi County Amateur Radio Association.
Heritage Day. 21.300 14.275 7.225 3.900.
Certificate. UCARA, PO Box 456, Erwin, TN
37650. w3gfmkj@gmail.com

Oct 19, 1300Z-1700Z, NC4AR, Trinity,
NC. Tri-County Amateur Radio Club. Trinity
Car Show & Chili Cookoff. 7.211. Certificate.
NC4AR, PO Box 747, Trinity, NC 27370. www.
qrz.com/db/ncdar or www.nc4ar.net

Oct 19, 13002-2200Z, W2K, New York,
NY. USCG Auxiliary 014-05. US Coast Guard
Auxiliary 74th Anniversary. 14.280 7.260.
QSL. John Kiernan, 110 Cabrini Blvd, Apt A,
New York, NY 10033. ke2un@msn.com

Oct 19, 13002-2300Z, W5T, Three
States, TX. Amateur Radio Operators. Three
States Special Event. 28.450 21.275 14.250
7.225. QSL.* Woodrow Morton, PO Box 130,
Nash, TX 75569.

Oct 19, 14002-2100Z, W3C, Carnegie,
PA. Steel City Amateur Radio Club. Allegheny
County Courthouse 125th Anniversary
Celebration. 17.260 7.260 147.03 PL 123
Echolink Node 14703. Certificate. Bob Mente,
305 Ewing Rd, Carnegie, PA 15106. nu3q@
nu3qg.us

Oct 19, 1400Z-2200Z, N4Z, Jackson, TN.
USCG Aux District 8ER. USCG Auxiliary 74th
Anniversary. 28.425 21.325 14.280. QSL.
Kenny Johns, 52 Buttonwood Dr, Jackson, TN
38305. Possible RTTY on 20 meters and JT65
on 14.076. abdeg@eplus.net

Oct 19, 1400Z-2200Z, W1H, Owl's Head,
ME. US Coast Guard Auxiliary District D1N.
Commemorating the USCG Auxiliary 74th
Anniversary. 28.425 21.325 14.265 7.184.
QSL. Bill Hopwood, KB1QXJ, PO Box 272,
Elkins, NH 03233.

Oct 19, 14002-2300Z, N7Z, Apache
Junction, AZ. USCG Auxiliary District 11SR
Flotilla 10-8. Commemorating USCG Auxi-
lary 74th Anniversary. 21.310 14.310 14.070
7.290. QSL. Paul Swietek, AE7VA, 5427 E
Broadway Ave, Apache Junction, AZ 85119.
SASE required for QSL card. www.qrz.com/
db/AE7VA

Oct 19, 1400Z-2300Z, N4U, Benton, KY.
USCG Auxiliary. 74th Anniversary of USCG
Auxiliary. 21.070 14.070. QSL. Mary Husfield,
4156 Barge Island Rd, Benton, KY 42025. Wil
operate mostly PSK31 with some phone.

Oct 19, 1400Z-2300Z, N1A, East Free-
town, MA. USCG Auxiliary Flotilla 65. USCG
Auxiliary 74th Anniversary. 28.490 21.290
14.230 7.180. QSL. Paul G. Sadeck, K1PGS/
N1A, 90 Doctor Braley Rd, East Freetown, MA
02717.

Oct 19, 1400Z-2300Z, N4A, Inverness,
FL. US Coast Guard Auxiliary. Commemorate
74th Anniversary of USCG Auxiliary. 14.280
14.270 14.260 14.250. QSL. Frank Nusso,
6225 E Malverne St, Inverness, FL 34452.

Oct 19, 1600Z-2100Z, WE7GV, Tubac,
AZ. Green Valley Amateur Radio Club. 38th
Annual Juan Bautista de Anza Days. 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

Oct 19-Oct 20, 13182-1518Z, K4K,
Jefferson City, TN. Jefferson County Amateur
Radio Emergency Service. Jamboree On The
Air. 21.360 14.290 7.190 3.940. QSL. Jefferson
County Amateur Radio Emergency Service,
K4K/KN4EM, 581 W Old AJ Hwy, New Market,
TN 37820. w4dod @arrl.net

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 event or on the club’s website.

Special Events Announcements: For items to be listed in this column, use the ARRL Special
Events Listing Form at www.arrl.org/special-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 Events) or e-mailed.

Submissions must be received by ARRL HQ no later than the 1st of the second month preceding
the publication date; a special event listing for Dec QST would have to be received by Oct 1. In
addition to being listed in QST, your event will be listed on the ARRL Web Special Event page.
Note: All received events are acknowledged. If you do not receive an acknowledgment within a

few days, please contact us.

Special Events listed in this issue include current events received through Aug 10. You can view
all received Special Events at www.arrl.org/special-event-stations.

Oct 26, 13302-1730Z, NC4AR, Randle-
man, NC. Tri-County Amateur Radio Club.
NASCAR Days. 7.211. Certificate. NC4AR, PO
Box 747, Trinity, NC 27370. Info on receiving
certificate at www.qrz.com/db/nc4ar or
www.nc4ar.net

Oct 26-Oct 27, 1600Z-1600Z, KS8LGN,
Zaleski, OH. Hocking Valley Amateur Radio
Club. Moonville Tunnel Special Event. 28.405
14.225 7.275 3.810. QSL. Richard Martin,
1255 New York Ave, Logan, OH 43138.
n8rhjrich@yahoo.com

Oct 26-Oct 27, 1600Z-2359Z, W7A,
Fallon, NV. Amateur Radio of Churchill County.
Navy Day Celebration from NAS Fallon.
14.260 7.260 3.960. Certificate & QSL. Rick
Bischoff, 5900 Railraod St, Silver Springs, NV
89429. gsl.net/nv7cc

Strays

Two for One!

October 2013 W1AW

Qualifying Runs

W1AW Qualifying Runs are held at
10 PM EDST on Monday, October 7
(0200 Z, October 8) and at 4 PM
EDST (2000Z) on Wednesday, Octo-
ber 23. The West Coast Qualifying
Runs will be transmitted by station
K9JM at 3590 and 7047.5 at 9 PM
PDST on Wednesday, October 16
(0400Z October 17). Unless indi-
cated otherwise, sending speeds are
from 10 to 35 WPM.

During the 2013 North Carolina QSO Party, at exactly 1500 UTC, contact was made between
Special Event Station W4C, operated by Marc Sullivan, WAMPS, and an expedition station

operated by Tommy Mitchell,
WA4TZM. Tommy was at the
summit of Wesser Bald mountain
in far western North Carolina. The
brief exchange counted as a Sum-
mits On The Air contact for W4C
and a North Carolina QSO Party
bonus point for WATZM — two
for the price of one contact!

Tommy Mitchell,
W4TZM, was atop
the summit of Wesser
Bald mountain. [Tom
Mitchell, photo]

Marc Sullivan, W4MPS, operated special event station
WA4C. [Eileen Sullivan, photo]
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The World Above 50 MHz

\l Jon Jones, N@JK, nOjk@arrl.org

Remote Stations

Remote stations bring ethical operating concerns into the shack.

Operating via remote radio stations has be-
come increasingly popular in recent years. It
is a way for those living in areas with cove-
nants, conditions and restrictions (CC&Rs),
or in apartments or condos to operate using a
station better than what would normally be
available to them. Some remote stations allow
you to log in via the Internet to operate the re-
mote from another state or country. As with
many technological advances, new ethical sit-
uations may arise. One such situation came to
the forefront during the July, 2013 CQ VHF
Contest.

During the contest there were “two apparent
openings” from the Pacific Northwest to the
Ukraine on 6 meters. VE7JH, KB7DQH,
KD7UO, KE7V and others reported hearing
or working Ukraine stations on 6 meters.
While WFWL (Work First, Worry Later) is a
DXer’s first reflex, later, some worrisome
concerns arose. The signals did not peak on
the great circle bearing to Eastern Europe.
Dave, N7DB, investigated the “openings’” and
felt it was unlikely ionospheric propagation
was present from the Pacific Northwest to
Eastern Europe at these times on 50 MHz.
No VE4/VAS beacons were heard and neither
were 48/49 MHz Eastern European TV carri-
ers. Dave and others wondered if the contacts
had been made through remote stations lo-
cated in the Puget Sound area.

Remote radio via the Internet has become
common with advances in hardware and soft-
ware. An example is the ARRL® book
Remote Operating for Amateur Radio." Tt
guides you through the process of establish-
ing your own Internet-controlled station.

It is important, when using a remote station,
to be aware of the “unique issues of remote
operating,” and to sign your call correctly,
both for legal and ethical reasons. For exam-
ple, a station using a Seattle, Washington area
remote would sign /W7 and the grid square is
the grid the remote station is located in. That
way there is no question of what is going on.

Available from your ARRL dealer or from
the ARRL Store, ARRL order no. 0922.
Telephone toll-free in the US 888-277-5289
or 860-594-0355, fax 860-594-0303; www.
arrl.org/shop/; pubsales@arrl.org.
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K4N (EL84) “A FFMA home run!”
EL84 was one of the rarest grids needed for
the FFMA “Fred Fish Memorial Award.” The
KA4N group was on the air from Dry Tortugas
in the west Florida Keys July 12-15. This is
Marshall’s, KSQE, account of their trip:

We logged 1401 contacts on 6 meters
with only a few dupes. We worked Lance,
W7GJ; Hal, N7TNW; Paul, K7CW; Frank,
W6BBS, and Mark, W7MEM, via
6 meter EME (moonbounce). We also
worked Brad, WQS5S, and Bud, N7CW,
using JT65A when we were trying EME.
These last two contacts were terrestrial in
nature. Maybe something like sporadic E
(Es) and a bit of tropo?

We operated 6 meters with two sta-
tions. Station 1 was an IC-756PROII with
an M2 6M1K?2 amplifier and a 6M5XHP
Yagi with a rotator. This station was on the
air continuously.

Station 2 was an IC-756PROII with a
Lunar-Link LA-62 amplifier and a DEMI
preamp. The antenna was a 6M7JHV Yagi
with armstrong (manual) rotation (see
Figure 1).

K4N had the M? 6M5XHP and the
6M7JHYV up on the boat. They were about
20 feet apart. The 6M7JHV was very no-
ticeably quieter than the 6M5XP. We
made most all of our contacts with the
6M7JHV. I asked Matt at M? if there could
be any reason for this, but he did not have
a definitive answer. Remember we were
many miles from any other human activ-
ity, so the noise we heard was 1) natural
or 2) on the boat with us.

On 2 meters, Bill, KSYG, made 50
contacts, one of which was a 2 meter EME
contact with Joop, PAGJMV.

The 2 meter station was an ICOM-
7000 with a M2 2M 12 antenna and about
350 W of power.

Several of our group have wondered if
a VHF Grid DXpedition has ever made
1400+ contacts before? Our previous
DXpeditions worked 300-400 contacts, so
this one was really special for us. Every-
one involved wants to thank all the dedi-
cated amateurs out there who spent time
listening to the white noise trying to find
us on the air. We really do appreciate all
those who worked us.

Figure 1 — K4N'’s station #2 used this 6M7JHV Yagi. This antenna accounted for the
majority of the contacts. [Marshall Williams, K5SQE, photo]



Our QSL manager is Joey, WSTFW.
Please send him your card with an SASE
and he will get you a QSL card in return.
No LoTW.

This was a difficult enterprise to pull
off. The team made it happen. So a big
thank you to George, NR5M; Pete,
K9PW; Jason, NSNU; Dan, N5TW, Bill,
N5YA; Bill, K5YG, and Marshall, K5QE.

Larry, NOLL (EM09), worked K4N June 13
at 15327 on 6 meters. Larry now needs only
two more grids to complete the FEFMA. Jay,
K@GU (DN70), and I also logged K4N on the
13th. I worked K4N at 1602Z from work on a
short break using a 2 element Yagi, Marshall,
K5QE, was at the mic. On July 7 I heard
Doug, VESUF (DO61) working K4N via
multihop Eg at 22457 (see Figure 2). Doug
said he heard K4N for over 2 hours at S-9.
This was not the first Grid Expedition to
EL84. Back in June, 2004 K4T was active
from Dry Tortugas for a few days. It may be
many more years before another group as
dedicated and well-equipped as K4N go back
to Dry Tortugas.

Trans-Pacific Tropo

July 25-27 the famous Pacific tropo duct
opened between Hawaii and the US West
Coast. Fred Honnold, KH7Y, operated using
the KH6HME call sign. On July 25, he re-
ported 22 contacts to southern California, two
to northern California and one in Oregon on

2 meters. Fred was running two 7 element
Yagis and a TS-2000X transceiver at 100 W
from the beacon site on Mauna Loa (see Fig-
ure 3). It took him almost 5 hours to drive to
the beacon site from his home. Chip, K7JA
(DMO03), “worked KHOHME (Fred, KH7Y,
operator) 25 July at 1857Z. Fred’s signal was
51 but building to 55. Propagation is very se-
lective at the moment.” Dave, N7DB, reported
“Ben, N6FM (CN73), down in Florence, Ore-
gon worked Fred around 20267 and eventually
worked via both CW and SSB on 2 meters.
Ben reported he was up to 55 at 2211Z.

Figure 3 — Fred, KH7Y, took this shot of the
KHBHME operating site on Mauna Loa during
the trans-Pacific tropo opening July 25. [Fred
Honnold, KH7Y, photo]

Up the Coast, Ken, W7KKE (CN75), in
Lincoln City, Oregon was hearing KH6HME
weakly at 2203Z. No contact reported.
Farther inland, Lou, WA7GCS, here in CN85
told me he was hearing bits and pieces of CW
coming thru on the frequency of KHOGHME
after 2200Z.” The 432 MHz KH6HME bea-
con was heard July 27 by K6FV (CM87) at
0500Z and K6QXY (CM88) heard both the
432 and 1296 MHz KH6HME beacons all
day July 27. Gordon, WB6NOA, who is a
longtime observer of the trans-Pacific tropo
openings commented that “Here in Orange
County, signals were fair, but nothing like
openings years ago.”

On the Bands

50 MHz Fourth of July Fireworks. There
were a number of good openings to Africa,
Europe and the Far East, with conditions ac-
tually improving toward the
end of the month. Bob,
K6QXY, worked BV2DQ on
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to his log at 0018Z on the 4th
at 11,295 km. Interesting how
6 meters was open nearly

Figure 2 — On July 7 VE5UF (DO61) worked K4N via

multihop Eg at 2245Z. [dxmaps.com]

simultaneously to western
Africa, Europe and the Far

East. This has happened other times as well.

Tim, NW@W (EM47), logged EASDBM at
22527 on the 3rd. IKSMEJ noted loud CQs
from Dennis, K7BYV, at 2251Z. Bill, KGHA,
logged GMPEWX, EA4CRP, EA7RM and
EAINL. Chet, W6 XK (CM97), logged
Randson, BV2DQ, July 4 and also picked up
KI1TL for his state # 50 on 6 meters.
W7MEM Montana also worked BV2DQ for
his 6 meter DXCC # 99. Dave, N7DB,
logged Han, JEIBMJ, at 0353Z the 4th.
WBSVLC/7 (CN84) worked JE1IBMJ with
599 signals while running only 35 W at
0400Z the 4th. Mike’s power then went out
and he ran the radio off batteries. He had a
JF2 answer him but had trouble reading the
call as the lights were out as he logged the
contact! On July 5, Mike, K4PI, logged 13 JA
stations. July 6 UTC W7EW heard BA4SI
for over an hour. John, KF7PCL, worked
JLBGFB at 0440Z.

July 7 was a good day. Dave, N2SLO
(FN30), worked N7LKA (DN13) and
WATTU (DN54) at 0100Z for new grids.
NH2T Guam heard HASJI and HASCE at
0735Z. VE2HAY activated rare grid FO31
and N3MK was one of the lucky ones to
work it at 1441Z. The KG4RX Guantanamo
Bay DXpedition worked though the midsec-
tion. KOHA (EN10) and NOXA (EM28)
logged them on the 7th. Bill, KGHA, also
worked PJ5/K3TRM.Tim, NW@W, snagged
SVIDH at 1755Z for a new country. This
may be one of the first contacts for Costas,
SVI1DH, to the US Midwest since the F2
openings of Solar Cycle 23. Tim also worked
9H1XT and EA7TRM.

Europeans had a rare summertime opening to
Angola. GAJHC, LASAJA, OESMPL and
others found rare D2EB around 1900Z.
SM6CVX noted D2EB to be “real 599 amaz-
ing!” Pat, W50ZI, worked Rafa, XE20R/m,
in grid DL62 July 9 for his #100 grid in
Mexico. Is there an award for working 100
XE grids on 6 meters? This is an outstanding
accomplishment. Perhaps one of the Mexican
radio clubs may sponsor an award for
“VUCC-XE”

Dave, NOHF, worked FP/KV 1] on the 11th at
1507Z “for a new one.” He said the FP never
got above S2-S3. AC4G (EM65) reports “a

6 meter Eg opening on the morning of July 12
from 1030Z to 1230Z just after sunrise.
Signals topped out at approximately S-5 with
most contacts made while receiving stations
with S2 signals. The following EU stations
were worked or heard: EA1E]J, SS7RR,
G4RRA, CT1HZE, CT1FFU, CT1DIZ, EAS/
G@CSC, CTIFIC, PA2M and K4N (EL84).”
Bruce uses a 5 element Yagi and 100 W. Jim,
ADI1C (DM79), had a strong double hop
opening to New England on the 14th between
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1857-1921Z including WU1ITU (FN22). He
runs an IC-770 transceiver to a GSRV an-
tenna in the attic.

July 15 Rich, KIHTV (FM18), reports KF6A
(EN73) copied him (both stations using sin-
gle Yagis) via EME at 0340Z. “It is encourag-
ing to know that a single Yagi station can
copy another single Yagi station via the moon
on 50 MHz using JT65A. As EME guru
Lance, W7GlJ, wrote to KF6A, on the 6 meter
ON4KST reflector, “Dan, your ‘tiny itty bitty
antenna’ can act like four Yagis with ground
gain. That is the secret weapon of a single
good Yagi and clear terrain!” On July 19
(0238Z July 20) Steve, W5KI, in Arkansas
worked a loud VYQHL (FP53).

Great E was reported Saturday July 20 dur-
ing the afternoon and evening of the CQ VHF
Contest (see Figure 4). Overall, 6 meter prop-
agation was much better than for the ARRL
June contest. Several EAS stations were into
Nebraska for KGHA (EN10). Later the band
opened to Japan. K4PI worked JA7TQVI at
2356Z. Russ, K4QI (FMO06), found JE1BMJ
above the contest interference for a contact.
He had JA4JVA answer his CQ but the JA
was covered up by domestic contesters. Chip,
K7JA, worked JEIBMIJ at 0249Z on the 21st.
Strong single and double hop E; across the
country for many. Bill, KOHA, worked 184
grids on 6 meters in the contest. Sunday
morning July 21 E; to the Caribbean with
Pedro, NP4A (FK68), very loud for N@JK
(EM28) and K3PA (EM29) at 1437Z on dou-

ble hop E. KE7SW (CN87) worked NP4A
via triple hop E at 1500Z (see Figure 5).

A major late season Far East opening oc-
curred July 26. Ken, AC4TO (EM70), logged
JAOMVW at 2335Z on July 26. WP40
(EL87) worked VE7SL (CN88) 2 minutes
earlier. N5SDG, K5RK and N3XX also re-
ported JA contacts. Jim, W70UU (DN22),
made 10 JA contacts over 3 hours. “The band
would come and go in waves. JEIBMJ and
JATQVI were the most consistent reaching
599 at times.” Jay, KOGU, logged 28 JAs
from 23517 July 26 to 01427 the 27th and
his second ever South Korean contact —
HLSBMX — at 0119Z July 27. South
Korean to North America contacts have been
very rare on 6 meters in Solar Cycle 24.

On July 28, KAGU (DN70), worked JQITIV
(PM95) at 2357Z. This is late in the summer
E, season for Japan to North America open-
ings. Jay, KOGU, also worked JEIBMJ and
JH10BS heard the KH)/WA2YUN/B at
23497.

144 MHz 2 Meter Meteor Scatter Tropo
and Eg. Gedas, WEBYA, worked XE20R
and K4N via meteors.

Brandon, NSPUM (EN66), reports tropo on
July 13 UTC to KSSW (EM25) at 03427.
The next morning Arnold, KE5JXC (EL39),
worked WBILYH (EN54) and N9DG
(EN53) over 1000 mile paths at 1445Z. On
the 14th, K5SW worked WBILYH (EN54)
and KCOCF (EN32) logged KOMRI (EN70)

Figure 4 — Operators
of the CQ VHF Con-
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Figure 5 — July 21 was a hot day for Caribbean
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Es. [dxmaps.com]

around 0245Z. Sam, K5SW, also worked
AATA (DM43) on E at 17047 on July 14.

Two meter Eg popped up the morning of
July 26. W8BYA (EN70) worked W1COT
(FN31) at 1546Z. VE3EN (FN25) logged
WBA4AEG (EM74) at 1532Z and Sam,
KS5SW, heard W3EP (FN31).

222 MHz. KESJXC (EL39) worked N9DG
(EN53) July 13 around 1500Z.

432 MHz. NSPUM (EN66) worked WOUTJ
(EN52) at 0316Z July 13 via tropo. KESJXC
logged N9DG (ENS53) at 1505Z on the 13th.

1296 MHz and Up. On July 30, around
0230Z WZ1V (FN31) noted “WB2SIH
(FN31), K3TUF (FN10), WA2LTM (FN20),
K2DZM (FN20), K1PXE (FN31), K3GNC
(FN20), WB2JAY (FN30) — 1296.110 MHz
— big group, good signals.” Vic, WB4SLM
(EM82), heard the K4UHF (EMS5) 1296 and
2304 MHz beacons 599 July 30 around
1130Z.

Here and There

Where next for the K4N group? Mel,
KD7DCR, suggested “Now, rest up you guys;
DMO2 will be ‘cooler’ next season, eh?” Phil,
N@KE, is familiar with the DMO2 grid. “The
southern part of San Clemente Island west of
San Diego is the only land in the DMO02 grid
and is a military reservation. DM02 may be a
difficult one now after 9/11 due to security
concerns. Other suggestions of grids to acti-
vate are CM79 and several grids in Maine.

Steve, VK3OT, commented on the Solar
Cycle 24 VK to North America opening in
the August, 2013 WAS50 and notes additional
openings he has worked.? Steve worked
Florida and Texas on a number of days in
January 2012 and 2013. On January 11, 2011
he worked K7TNT WY, N5JEH NM and
K9HMB IL. See a log of Steve’s Cycle 24

6 meter contacts from QF12 and VK5PO
(PF95) here: home.vicnet.net.au/~vk3six/
blog.htm.

XR@ZR plans to be on the air from Juan
Fernandez Island November 8-21, 2013.
Josep, EA3AKY, is an active 6 meter DXer
and will be part of the group as the primary

6 meter operator. He plans to use a K3 trans-
ceiver, PR6 kW amplifier and a 6M8GJ Yagi
for both EME and terrestrial operation. The
north-south path from North America to Juan
Fernandez across the geomagnetic equator is
near optimum for TEP and even F2 during
periods of high geomagnetic activity. If the
second peak of Solar Cycle 24 arrives this fall
XR@ZR could be in many 6 meter DXers’
logs.

2J. Jones, NOJK, “World Above 50 MHz,” QST,
Aug 2013, pp 92-94.



Vintage Radio

John Dilks, K2TQN, k2tgn@arrl.org

K2TQN’s Mobile Museum

A wealth of vintage gear housed in a customized RV
brought back fond memories for countless hams.

Last month I wrote about the estate of Earl
Abbott, W2FTT (SK). After his passing in
1996, I found myself with a big collection
that I wanted others to experience. This be-
came the impetus for my mobile museum.

My first attempt at a mobile museum in-
volved taking a vanload of gear to ham club
meetings, where I spoke about the various
vintage radios and accessories. The talks
were popular and I received more invitations
than I could accommodate. But it was time-
consuming to load the van, drive to the club
meeting, unload, give my presentation, pack
up the equipment and reload the van, then
drive home. Often I arrived home well after
midnight. It just wasn’t working.

My next idea was to have a museum in my
home. But my spouse didn’t appreciate this
concept, especially after we visited a nice
home-style museum in the Boston area. The
owner had to get on 2 meters every weekend
and call to passing hams to encourage them
to turn off the highway and visit his museum.
I realized that I would have to do the same.

The mobile museum set up at the hamfest at Howard County Fairgrounds, Maryland.
[John Dilks, K2TQN, photo]

seum to the hams rather than trying to get
them to come to my museum. Back in 1998
a friend found a suitable vehicle at an auc-

I bought the vehicle and felt like I was “King
of the Road” as I drove it home. That was the
beginning of my museum.

My final idea was to build my museum in an
old RV and drive it to hamfests and club
meetings. This way I could bring my mu-

tion. It had been some sort of office or mo-
bile shop, so it was completely open inside
with no walls — and it was waterproof.

I had to design the interior, which was no
easy task. Each plan ended up looking like

The original 1932 station. From the left: A 1932 Hammarlund Comet

Pro receiver, speaker, coil box and the QSL card of the first owner, Dare
Aucott, W3CRY, of Atlantic City, New Jersey; a well-made homebrew 300
W transmitter built by Joe Hoffman, W2DST, of New York. On the table
and wall: the 1933 station log, license, lamp and chair of the late Earl
Abbott, W2FTT, Manahawkin, New Jersey, and a collection of 1930s QSL
cards from southern New Jersey hams. [John Dilks, K2TQN, photo]

- o s S
This is the working 1950 Collins AM station, which replaced the original
1932 station display. [Mark Garland, N3JLD, photo]
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Ron Lawrence, W4RON, and Ernie Hite,
WBA4KFL (SK), check out the commercial
receivers. [John Dilks, K2TQN, photo]

This selection of commercial receivers is on the
passenger side of the mobile museum. [Mark
Garland, N3JLD, photo]

the inside of a convenience store and I didn’t
like that. I found “crate” style furniture, at a
neighbor’s yard sale so I purchased all of it. I
converted the furniture into a set of tables and
shelves suitable for displaying the equipment.
The rustic appearance worked well. Every-
thing I built was fastened to the floor and the
walls to keep it secure in transit.

Designing the Exhibit

The RV had two doors — one front and one
rear. I wanted the display to follow a timeline
that took visitors farther into the past as they
moved toward the rear. Entering at the front,
visitors saw my first display, a 1932 ham sta-
tion with vintage QSL cards, logbooks and a
1932 calendar. As they continued to the rear
on the driver’s side they saw displays of
equipment that went from the 1950s to the
1920s. Vintage tubes and a key collection
were displayed on a shelf just above. Finally,
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A close-up view of one of the right side displays showing radios from the 1950s to the
1920s. [Mark Garland, N3JLD, photo]

at the rear was a working pre-1920 spark
transmitter.

On the passenger side I installed the sofa and
a shelf featuring various manufactured receiv-
ers and one heavy transmitter. There would
be no more loading and unloading during vis-
its. I was all set to hit the road.

On the Road

I took my mobile museum to the 1998 An-
tique Wireless Association (AWA) convention
in Rochester, New York. I had reserved two
spots at the end of a main aisle in the flea
market area. This 30-foot spot worked well
and I found myself busy for 3 days, unable to
take a break most of the time.

The RV’s old generator worked flawlessly the
whole time. Now that the museum had been
fully tested, it was ready for other hamfests
and club meetings.

From RV to QST

This mobile museum lasted all year; I docu-
mented several locations in 1999 and have a
lengthy file on my website (www.k2tqn.
com) that tells the story of those trips.

On a 2-week trip that year I stopped at ARRL
headquarters in Newington, Connecticut, and
set up in the parking lot. It seemed that most
of the employees came out and toured the
museum, and Rick Lindquist, WW1ME, took
photos to illustrate a story about the museum
on ARRL’s website.

About 2 months later Rick called me and
asked if I would be interested in writing a
“Vintage Radio” column for QST. Of course I
jumped at the chance, and my column pre-
miered in the January 2000 issue of OST.

Since 2000 I have updated the 1932 station to
a working 1950 Collins AM station. This sta-
tion was shown a few times but I was forced

to take the museum off the road due to medi-
cal problems I experienced at the time. It has
remained stationary next to my home since
then.

Conclusion

I would like to do a road trip to ARRL’s Cen-
tennial Convention and Hamfest in 2014, but
the cost to put the rolling museum back on the
road is beyond my means. I paid all of the
museum’s costs and travel expenses, and I
never charged any admission or accepted cash
donations.

Operating the mobile museum and sharing my
collection have given me great pleasure. The
joy I felt while watching old timers relive their
memories, hearing grandparents tell their
grandchildren how they once had a radio like
that way back when, and meeting hams of all
ages was immeasurable. I always drove home
with a huge smile on my face.
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Abbreviations

Spr = Sponsor

Tl = Talk-in frequency
Adm = Admission

Alabama (Helena) —Oct12 0O FHR TV
9 AM-1 PM. Spr: Shelby County ARC. Helena
Amphitheater, 4151 Helena Rd. TI: 146.98
(88.5 Hz). Adm: $2. Robert Thomas,

KC4AF, 205-283-4000; kc4af@arrl.net;
www.helenahamfest.com.

Arizona (Kingman) — Oct 12

FHRSTYV
7 AM-3 PM. Spr: Mohave ARC. Centennial
Park, 3333 Harrison St. TI: 147.24 (123 Hz).
Adm: Free. William Smith, KD7MIA, 928-303-
9857; bill1021 @ gmail.com; www.k7mpr.net.

Arkansas (Morrilton) — Oct 19 F T

8 AM. Spr: Randy Giriffin Memorial RC. Petit
Jean State Park, 1069 Petit Jean Mountain Rd.
TI: 146.52. Adm: Free. Dale Temple, W5RXU,
501-771-1111; wbrxu @att.net; k5boc.org.

PACIFIC DIVISION CONVENTION
October 11-13, Santa Clara, CA
FHQRSV

Friday 8 AM-Sunday 1 PM. Spr: Mount Diablo
ARC. (Pacificon 2013). Marriott Santa Clara,
2700 Mission College Blvd. Youth activities,
Wouff Hong ceremony, coffee with Gordon
West, banquet. T/: 147.06 (100 Hz). Adm: adv
$23, door $28. Misa Siemons, KJ6BUE, 925-
945-8007; pacificoninfo@pacificon.org;
www.pacificon.org.

FALL TECHFEST
November 2, Lakewood, CO
HRS

8 AM-4 PM. Spr: 285 TechConnect RC. Lake-
wood Elks Club, 1455 Newland St. T/: 147.225
(107.2 Hz). Adm: $10. Nancy Stitt, KONNC,
303-838-6427; kOnnc @arrl.net; naOtc.org.

Colorado (Longmont) —Sep29 O FHRV
8 AM-2 PM. Spr: Boulder ARC. Boulder Cty
Fairgrounds, 9595 Nelson Rd. 60th Annual
Event. TI: 146.7. Adm: $5. Michael Derr,
W3DIF, 303-404-2161; mderr44995@aol.
com; www.gsl.net/w0dk/barcfest_files/
barcfest.html.

CONNECTICUT STATE
CONVENTION
October 13, Meriden, CT

FHRSTV
8 AM-2 PM. Spr: Nutmeg Hamfest Alliance.
Sheraton Four Points Hotel, 275 Research
Pkwy. 21st Annual Nutmeg Hamfest, ARES/
EmComm vehicle display and demo; QCWA
informational table; ECARS Net Info; ARRL
representatives. TI: 147.36. Adm: $7. John
Bee, N1GNV, 203-440-4973; info@nutmeg
hamfest.com; nutmeghamfest.com.

DELAWARE STATE CONVENTION

October 26, Georgetown, DE
HQRSTV

6 AM (tailgating), 7:30 AM-3 PM (indoor expo).

Spr: Sussex ARA. Sussex Technical High

School, 17099 Cty Seat Hwy (Rte 9). Silent
Auction. T/: 147.09 (156.7 Hz). Adm: $5. Bill

Coming ARRL Conventions

September 14
Roanoke Division Convention,
Virginia Beach, VA*
September 20-21
WIDXCC Convention, Elk Grove Village, IL*
September 20-22

ARRL/TAPR Digital Communications
Conference, Seattle, WA*

September 27-28
SEDCO/W4DXCC Convention,
Pigeon Forge, TN*

September 27-29
Mid-Atlantic States VHF Conference,
Bensalem, PA*

September 28
North Dakota State Convention,
West Fargo, ND*
Washington State Convention,
Spokane Valley, WA*

September 29
EMCOMM East Convention, Rochester, NY*

October 6
Maryland State Convention,
West Friendship, MD*

October 11-13
Pacific Division Convention, Santa Clara, CA

October 12
Towa State Convention, Sergeant Bluff, [A
Pacific Northwest VHF Conference,
Moses Lake, WA

October 12-13
Florida State Convention, Melbourne, FL

October 13
Connecticut State Convention, Meriden, CT

October 18-19
Microwave Update Conference, Morehead, KY

October 26
Delaware State Convention, Georgetown, DE

November 2
Fall TechFest, Lakewood, CO

November 2-3
Georgia Section Convention, Lawrenceville, GA

November 8-9
Midwest Division Convention, Lebanon, MO

November 9
All Ohio ARES Conference, Reynoldsburg, OH

November 16-17
Indiana State Convention, Fort Wayne, IN
December 6-7
West Central Florida Section Convention,
Plant City, FL

*See September QST for details.

Duveneck, KB3KYH, 302-537-4755; kb3kyh@
arrl.net; www.radioelectronicsexpo.com.

Florida (Leesburg) —Nov2 F T

8 AM-2 PM. Spr: Lake ARA. LARA Clubhouse,
11146 Springdale Ave. TI: 147.255 (103.5 Hz).
Adm: Free. Mike Walker, K9SSL, 352-702-
0071; mwalker@apk.net; k4fc.org.

FLORIDA STATE CONVENTION
October 12-13, Melbourne, FL
FHQRSTV

Saturday 9 AM-5 PM, Sunday 9 AM-2 PM. Spr:
Platinum Coast ARS. Melbourne Auditorium,
625 E Hibiscus Blvd. 48th Annual Melbourne
Hamfest, consignment table, ARES Badging,
ARRL awards. TI: 146.85. Adm: adv $6,

door $7. Don Winn, AF4Z, 321-254-9495;
hamfest2013@pcars.org; pcars.org.

Florida (Odessa) —Sep28 U FHR T

8 AM-1 PM. Spr: Suncoast ARC. Gunn Hwy
Flea Market, 2317 Gunn Hwy. Pasco Cty Ham-
fest. TI: 145.35. Adm: $5. Ron Wright, N9EE,
352-683-4476; mccrpt@tampabay.rr.com;
sarcfl.com.

Florida (Pinellas Park) —NovO FHR TV
8 AM-noon. Spr: St. Petersburg ARC. Freedom
Lake Park, 9990 46th St. TI: 147.06. Adm: Free.
Clayton Parrott, KI4RUS, 727-215-8140; clay
ton_parrott@yahoo.com; www.sparc-club.
org.

Georgia (Blythe) — Oct12 0 HR TV

9 AM-2 PM. Spr: ARC of Augusta. Blythe Area
Community Ctr, 3129 Hwy 88. TI: 145.49. Adm:
$6. Doug Pugh, KE4JSJ, 803-279-6725;
doug9945@yahoo.com; w4dv.org.

Georgia (LaGrange) — Oct 12
FHRSTV

9 AM-1 PM. Spr: LaGrange ARC. Oakside

Baptist Church, 1921 Hamilton Rd. T/: 146.7

(141.3 Hz). Adm: $5. Anna Pike, KD4PCU,

334-521-2662; lagrangehamfest@yahoo.

com; www.lagrangeradioclub.org.

GEORGIA SECTION CONVENTION
November 2-3, Lawrenceville, GA
FHRSTV

Saturday 8 AM-4 PM, Sunday 8 AM-2 PM. Spr:
Alford Memorial RC. Gwinnett Cty Fairgrounds,
2405 Sugarloaf Pkwy. Stone Mountain Hamfest
& Computer Expo, youth lounge, contests,
on-site camping. T/: 146.76, (107.2 Hz). Adm:
adv $6, door $8. Chris Balch, KS4MM, 855-
786-8643; hamfest@stonemountainhamfest.
com; www.stonemountainhamfest.com.
Georgia (Rome) —Oct19 FHR T

8 AM-1 PM. Spr: Northwest Georgia ARC.
Senior Center, 406 Riverside Pkwy NE. Al
Brock Memorial Hamfest. TI: 146.94 (88.5 Hz).
Adm: Free. Grover Keith, KA5QFI, 706-766-
1118; ka5qfikeith@aol.com; w4vo.org.
Hawaii (Honolulu) —Sep14 O FHR V

8 AM-noon. Spr: Emergency ARC. Fleet
Reserve Assn Branch 46, 891 Valkenburgh St.
TI: 146.88, 146.80. Adm: Donation. Chris
Colquhoun, NH7QH, 866-620-0127; nh7qgh@
earchi.org; earchi.org/.

Hawaii (Kameula) —Oct5 FQRS V

9 AM-2 PM. Sprs: Kona ARS, Kohala Hamakua
RC, Big Island ARC. Waimea Community Cir,
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Mamalahoa Hwy. TI: 443.65 (100 Hz). Adm: $5.

Stuart Johnston, KH7DX, 808-896-1290;
kh7dx@arrl.net; www.cfht.hawaii.
edu/~veillet/hwars.html.

lowa (Hastings) — Sep21 0 F R

8 AM-1 PM. Spr: Heartland Hams ARC. Indian
Creek Historical Society Museum, 59256 380th
St. TI: 145.29. Adm: $3. Donald Brown,
ACQTS, 712-526-2080; don_jean_2000@
yahoo.com; www.heartlandhams.org.

IOWA STATE CONVENTION
October 12, Sergeant Bluff, IA
FHQRSYV

8 AM-2 PM. Spr: Sooland ARA. Community
Ctr, 903 Topaz Dr. Sioux City Ham Radio
Convention. TI: 146.97 (110.9 Hz). Adm: $5.
Jim Rhodes, KOXU, 712-898-2140; KOXU@
longlines.com; www.kO0tft.org.

Kentucky (Hazard) — Oct26 © FH V

8 AM-noon. Spr: Kentucky Mountains ARC.
Hazard/Perry Cty Senior Ctr, 354 Perry Park
Rd. TI: 146.67 (103.5 Hz). Adm: $5. Johnnie
Brashear, KY4JLB, 606-487-9347; jIb741@
yahoo.com; kmarc.net.

MICROWAVE UPDATE

CONVENTION

October 18-19, Morehead, KY
FHRST

Friday and Saturday all day. Spr: Jeff Kruth,
WABZKR. Space Science Ctr at Morehead
State University, 235 Martindale Dr. Antenna
and equipment testing, tours of 21 meter dish
and facilities, banquet. T/: 144.52. Registration:
adv $40, door $45. Jeff Kruth, WA3ZKR,
606-356-8900; kmec@aol.com; micro
waveupdate.org.

Louisiana (Pineville) — Oct 19
FHQRSTV

8 AM-1 PM. Spr: ARC of Central Louisiana.

Community Ctr, 708 Main St. TI: 147.33

(173.8 Hz). Adm: $5. Scott Wren, KD5DFL,

318-290-3122; kd5dfl @hotmail.com;

www.arccla.us.

Maryland (Hollywood) — Oct 26
HQRT

9 AM-3 PM. Spr: St Mary’s County ARA. Holly-

wood VFD Bingo Hall, 24801 Three Notch Rd.

TI: 146.64 (-146.2 Hz). Adm: Free. Ken

McNeely, KB3YPY, 301-862-4105; ken.

mcneely @yahoo.com; k3nhk.org.

Maryland (Westminster) — Oct 27
FHRT

8 AM-noon. Spr: Carroll County ARC. Carroll

County Agriculture Ctr, 706 Agriculture Ctr Dr.

Mason-Dixon Hamfest. T/: 145.41 (114.8 Hz).

Adm: $5. Steve Beckman, N3SB, 443-435-

1089; n3sb@qis.net; www.qis.net/~k3pzn.

Massachusetts (Cambridge) — Oct 20.
Nick Altenbernd, KATMQX, 617-253-3776;
w1gsl@mit.edu; www.swapfest.us.

Michigan (Kalamazoo) — Oct 20
FHQRSTV
8 AM-noon. Sprs: Kalamazoo ARC and South-
west Michigan AR Team. Kalamazoo Cty Expo
Ctr, 2900 Lake St. TI: 147.04 (94.8 Hz). Adm:
adv $5, door $6. Hollis Locke I, WB8ALW,
269-213-5272; wb8alw @w8vy.org;
KalamazooHamFest.com.

Michigan (Muskegon) — Oct 19
FHQRSY

8 AM-noon. Spr: Muskegon County Emergen-

cy Communication Services. Fellowship Re-

formed Church, 4200 E Apple Ave. TI: 146.82

(94.8 Hz). Adm: adv $5, door $6. James
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Duram, KBCOP, 231-638-7010; hamfest@
mcecs.net; www.mcecs.net/Hamfest.htm.

Missouri (Belton) —Oct19 0O HR S V

8 AM-1 PM. Spr: SouthSide ARC. St Sabina
Catholic Church, 700 Trevis Ave. TI: 147.12
(151.4 Hz). Adm: adv 3 for $7, door $4 each.
Forrest Creason, KDORSX, 816-714-8647;
KDORSX@gmail.com; southsidearc.net.

Missouri (Kirkwood) —Oct26 0 FH V
7:30 AM-12:30 PM. Spr: St Louis ARC. Kirk-
wood Community Ctr, 111 S Geyer Rd. 22nd
Annual Halloween Hamfest. Breakfast made to
order. TI: 147.15. Adm: adv $3 each or 4 for
$10; door $5 each or 2 for $10. Bob Sluder,
NQIS, 636-285-7605; besluder@msn.com;
www.halloweenhamfest.org.

MIDWEST DIVISION CONVENTION
November 8-9, Lebanon, MO
FHQRSTYV

Friday 6-9 PM, Saturday 8 AM-4 PM. Spr:
Lebanon ARC. Cowan Civic Ctr, 500 E EIm St.
W1AW/@ Special Event Station On-The-Air,
special guest speakers including astronaut
Steven Nagel. TI: 146.7 (88.5 Hz). Adm: adv
$5, door $7. Ron Lowrance, K4SX, 636-745-
0078; kdsx@centurytel.net; www.arrl
midwestconvention.com.

Nebraska (Papillion) —Oct19 0 FHR T
9 AM-2 PM. Spr: 3900 Club. American Legion

Post 32, 230 W Lincoln St. TI: 147.39. Adm: $5.

Tom Huber, WD@BFO, 402-734-0523;
wdO0bfo @ cox.net; www.3900Club.com.

New Hampshire (Londonderry) — Nov 2
FHRTV

8 AM-noon. Spr: Interstate Repeater Society.

Lion’s Hall, 353 Mammoth Rd. T/: 146.85

(85.4 Hz). Adm: $3. Chris Martin, KB1QVM,

603-434-6137; kb1qvm@yahoo.com;

www.irs.nhradio.org.

New Jersey (Lakewood) — Oct 12
FHRTV

6 AM-noon. Spr: Jersey Shore ARS. Pine Park,

500 Country Club Dr. T/: 146.91 (127.3 Hz).

Adm: $5. George McGlaughlin, K2HCW, Box

811, Ocean Gate, NJ 08740; 732-237-9448;

k2hcw@comcast.net; www.jsars.org.

New Jersey (Mullica Hill) — Sep 15
FHQRTYV

8 AM. Spr: Gloucester County ARC. Glouces-

ter Cty 4-H Fairgrounds, 240 Bridgeton Pike

(Rte 77). TI: 147.18 (131.8 Hz). Adm: $8. Cory

Sickles, 856-582-9146; wa3uvv@arrl.net;

w2mmd.org.

New Jersey (Township of Washington) —
Oct12D FHQRTV

8 AM-2 PM. Spr: Bergen ARA. Westwood
Regional High School, 701 Ridgewood Rd. TI:
146.79 (141.3 Hz). Adm: $5. Jim Joyce, K2ZO,
286 Ridgewood Blvd N, Township of Washing-
ton, NJ 07676; 201-664-6725; k2zo@arrl.net;
bara.org.

New Jersey (Township of Wall) — Sep 28
FHTV

6 AM-1 PM. Spr: Ocean-Monmouth ARC.

InfoAge Learning Ctr, Project Diana Site, 2300

Marconi Rd. TI: 146.775 (103.5 Hz). Adm: $5.

Jeff Harshman, N2LXM, 732-996-0637;

n2Ixm@arrl.net; n2mo.org.

New Mexico (Roswell) —Oct5H T

7 AM-5 PM. Spr: Pecos Valley ARC. Cielo
Grande Recreation Area (Old Roswell Airport),
1612 W College Blvd. TI: 147.32 (162.2 Hz).
Adm: Free (if not tailgating). Jim Tucker,
KBOQNW, 575-208-9696; kb0gnw @yahoo.
com; www.w5zu.com.

New Mexico (Socorro) — Oct 26
HRSTV
8 AM-3 PM. Sprs: Socorro ARA, Tech ARA,
and the City of Socorro. NM Firefighters Train-
ing Academy, 600 Aspen St SW. T/: 146.68
(100 Hz). Adm: Free. Al Braun, AC5BX,
575-835-3370; ac5bx@juno.com;
www.socorroara.org.

New York (Hicksville) — Oct 27

FHQRYV
9 AM-2 PM. Spr: Long Island Mobile ARC.
Levittown Hall, 201 Levittown Pkwy. Tune-up
clinic. TI: 146.85 (136.5 Hz). Adm: $6. Richard
Cetron, K2KNB, 516-694-4937; richierec@
arrl.net; www.limarc.org.

New York (Queens) —Oct6 DO FHQRTYV
9 AM-2 PM. Spr: Hall of Science ARC. NY Hall
of Science Parking Lot (Flushing Meadow
Corona Park), 47-01 111th St. TI: 444.2

(136.5 Hz). Adm: buyers $5, sellers $10 per
space plus $5 adm. Stephen Greenbaum,
WB2KDG, 718-898-5599; WB2KDG @arrl.net;
www.hosarc.org.

North Carolina (Maysville) — Oct 13
FHRT

8 AM-3 PM. Spr: Maysville Hamfest Assn.
Rotary Park Community Ctr, 704 8th St. TI:
145.31 (82.5 Hz). Adm: Free. Byron Highland,
K4BMH, 252-347-1498; bhighland@nc.
rr.com.

Ohio (Georgetown) —Nov2 O FHRV

8 AM-2 PM. Spr: Grant ARC. ABCAP Bldg,
406 W Plum St. TI: 146.73. Adm: $2. Rodney
Crawford, WD8CTX, 937-446-2338; wd8ctx @
juno.com; www.garcohio.net.

Ohio (Massillon) —Nov3 O FHQR SV
8 AM-2 PM. Spr: Massillon ARC. Massillon
Boys and Girls Club, 730 Duncan St SW.
53rd Annual Hamfest. Auction. TI: 147.18
(110.9 Hz). Adm: $5. Terry Russ, N8ATZ,
330-837-3091; truss @sssnet.com;
www.w8np.org.

ALL OHIO ARES® CONFERENCE
November 9, Reynoldsburg, OH
RSV

8 AM-5 PM. Spr: ARRL Ohio Section. Ohio
Fire Academy, 8895 E Main St. Go Box
Display, EmComm Vehicle/Trailer Display.

TI: 147.06 (94.8 Hz). Adm: Free. Scott Phillips,
N8SX, 440-258-3934; n8sx@arrl.net;
www.arrl-ohio.org/SEC/default.html.

Oklahoma (Ardmore) — Oct 25-26
FHRSYV

Friday 5-8 PM, Saturday 8 AM-1 PM. Spr:

Texoma Hamarama Assn. Ardmore Convention

Center, 2401 N Rockford Rd. TI: 146.97.

Adm: adv $8, door $10. Henry Allen, W5TYD,

214-673-7942; wstyd @arrl.net;

texomahamarama.org.

Oklahoma (Enid) —Nov2 O FHR S V
8 AM-3:30 PM. Spr: Enid ARC. Hoover Bldg,
316 E Oxford Ave. TI: 145.29. Adm: $2. Bill
Keck, K5SECI, 580-233-2496, kbeci@sudden
link.net; www.enidarc.org/enidhamfest.

Pennsylvania (Sellersville) — Oct 20
FHRTV

7 AM-1 PM. Spr: RF Hill ARC. Sellersville

Firehouse, 50 N Main St. T/: 145.31

(131.8 Hz). Adm: $6, non-ham spouses and

children free. Jim Soete, WA3YLQ, 215-723-

7294; wa3ylq@hotmail.com; www.rfhill.

ampr.org.

Pennsylvania (Washington) — Nov 3
HQRSTV

8 AM-3 PM. Spr: Washington Amateur Com-

munications. Washington Cty Fairgrounds,



2151 N Main St. T/: 146.79, 147.27. Adm: $5.
Bud Plants, N3TIR, 724-350-6745; bud @n3tir.
com; www.wacomarc.org/hamfest.html.

South Carolina (Conway) — Nov 9
FHRSTV

7 AM (flea market), 8 AM (indoors). Spr: Grand

Strand ARC. Old Pee Dee School (Academy of

Hope), 3521 Juniper Bay Rd. TI: 145.11

(85.4 Hz). Adm: adv $6, door $7. Edward

Jordan, KF4ECK, 843-458-3856; kfdeck@

wégs.org; www.w4gs.org.

South Carolina (Rock Hill) — Oct 5
FHRTV

7 AM-2 PM. Spr: York County ARS. Faith

Assembly of God, 2800 Faith Blvd. T/: 147.03

(88.5 Hz). Adm: $5. Ken Tedder, WB4BSW,

803-389-0584; ktedder @rhtc.net;

www.rockhillhamfest.com.

South Carolina (Sumter) —Oct26 " FR T
8 AM-4 PM. Spr: Sumter ARA. Bethel Baptist
Church, 2401 Bethel Church Rd. TI: 147.015.
Adm: $5. Thomas D’Anella, KC4ZTC, 803-
661-9934; tdanella@sc.rr.com; sumter
hamradio.org/.

Tennessee (Bristol) — Oct 19
FHRSTV

8 AM-2 PM. Spr: GrayHamfest Assn. Bristol

Motor Speedway, 151 Speedway Blvd. TI:

145.29 (103.5 Hz). Adm: $7. Charles Stuchell,

K4CWA, 423-538-3868; kdcwa@arrl.net;

grayhamfesttn.org.

Tennessee (Chattanooga) — Oct 26
FHRSTV

8 AM-3 PM. Spr: Chattanooga ARC. Alhambra

Ctr, 1000 Alhambra Dr. TI: 146.79. Adm: $5.

Wayne James, WB4IEJ, 423-899-7970;

Hamfest@W4AM.org; www.w4am.org.

Texas (Aransas Pass) — Nov 2
FHRSTV
8 AM-2 PM. Spr: South Texas ARC. Aransas
Pass Civic Ctr, 700 W Wheeler Ave. 15th
Annual Coastal Bend Hamfest. T/: 146.82
(107.2 Hz). Adm: $8. Albert DeMeulle,
KF5ARJ, 361-633-9330; demeulle@
cableone.net; n5crp.org.

To All Event Sponsors

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 encour-
aged 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
approve 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 publication date. For example, your information must arrive at HQ by October 1 to be
listed in the December issue. Information in this column is accurate as of our deadline; contact the
sponsor or check the sponsor’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.

Texas (Azle) —Nov9 O FHSTYV

7 AM-1 PM. Spr: Tri-County ARC. Azle Com-
munity Center, 404 W Main St. TI: 147.16
(110.9 Hz). Adm: $5. David Johnson, KB5YLG,
817-995-7832; kb5ylg@yahoo.com; www.
wc5c.org/WC5CClub/NCTECH/tabid/152/
Default.aspx.

Washington (Bremerton) — Oct 19 0 FH R
9 AM-3 PM. Spr: North Kitsap ARC. VFW Hall,
9981 Central Valley Rd. TI: 146.44. Adm: $2.
Al Warner, KE7RPR, 360-830-3683;
adw52@msn.com; www.nkarc.org.

PACIFIC NORTHWEST VHF
CONFERENCE

October 12, Moses Lake, WA
HQRST

8 AM-4 PM. Spr: Pacific Northwest VHF Soci-

ety. Best Western Plus Lake Front Hotel,

3000 W Marina Dr. 19th Annual Conference.
TlI: 144.2 USB. Registration: adv $40, door $50.
James Christiansen, K7ND, 253-549-4062;
secretary @pnwvhfs.org; pnwvhfs.org.

Wisconsin (Colby) —Oct12 0O HR

8 AM-noon. Spr: Black River ARA. Colby Lions
Pavilion, 103 W Adams St. 8th Annual Central
Wisconsin Swapfest. TI: 147.15 (114.8 Hz).
Adm: $3. Bob Braun, KB9BLYV, 715-654-5552;
kb9blv@yahoo.com; myplace.frontier.
com/~centralwihamfest.

Wisconsin (Hubertus) —Oct13 0 FHR

8 AM-2 PM. Spr: Southeastern Wisconsin FM
Amateur Repeater Society. Richfield Chalet,
1271 Hwy 175. Tl: 146.82 (127.3 Hz). Adm: $5.
Darrell Welch, K9ABC, 414-899-6010;

dw @charter.net; www.sewfars.com.

New Books

Reviewed by Rick Lindquist, WW1ME

World War Il Radio Heroes — Letters of Compassion (2nd edition)

By Lisa L. Spahr with Austin Camacho

This second edition of Lisa Spahr’s World
War II Radio Heroes updates the original
book, published in 2007. The “heroes” of this
relatively easy but historically informative
read are the various compassionate radio
amateurs and short-wave listeners who inter-
cepted messages from or about members of
the US Armed Forces being held as prisoners
of war that were included in German and
Japanese propaganda broadcasts. The author’s
grandfather Robert Spahr — “Pappy” — was
one of those POWs, and she only learned of
the radio messages some six decades later,
after examining the contents of her grandfa-
ther’s “war trunk,” which contained dozens
of letters containing messages that listeners
had copied and mailed to Spahr’s family. The
book contains images and transcriptions not
only of letters from radio listeners reporting

on her grandfather’s situation
but those recounting messages of
other POWs as well.

Many radios produced dur-
ing the 1930s and 1940s covered
the short-wave bands, and these
— plus the possibly superior
equipment possessed by a few
radio amateurs who had been
put off the air for the duration
of the war — made it possible
for many people to hear, tran-
scribe and relay these critical
messages to family members back home.
As Spahr explains, “Calling Back Home was
a nightly radio program that was broadcast
from Berlin, Germany, on Radio Berlin, a
station playing propaganda day and night.
POWSs’ names, next of kin, and short mes-
sages would be read over the airwaves.”

LORLE W

i
Rabio [Herae s

ICoND
BT
b

———

A very personal book, Radio
Heroes also represents a con-
tinuation of Spahr’s campaign
to gain greater recognition for
those individuals who passed on
thousands of messages to fami-
lies of POWSs. She would like to
see a documentary or even a fea-

ture film on the subject and has
spoken on the topic at Dayton
Hamvention.

She’s waiting in the meantime
to hear from still others whose
lives were touched and bright-
ened by the efforts of these casual radio
listeners during a difficult time in the nation’s
history.

Spahr Consulting, 2013. ISBN 978-0-
9891914-0-1, soﬁcover, 7.2 % 10 in, 210 pp.
Available from Amazon.com, $16.47.
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75, 50 and 25 Years Ago

Al Brogdon, W1AB

October 1938

= The cover photo shows George Grammer, W1DF,
tweaking his latest project, an inexpensive single-signal
receiver (described in this issue).

= The editorial speaks to the matter of the amateur being
balanced in his pursuit of Amateur Radio, one of the
points in the Amateur’s Code.

= Ed Handy, W1BDI, takes us on “A Visit to W1AW,” the
new Maxim Memorial Station.

=|n “Amateurs Aid Hughes on World Flight,” By
Goodman, W1DX, tells how hams helped with commu-
nication as Howard Hughes recently set a new world’s
speed record for a round-the-world flight.

=J. E. Jennings, W6EI, describes his latest four-stage rig,
in “A Six-Band One-Kilowatt Transmitter.”

= “Characteristics of Sky-Wave Transmission,” by Harner
Selvidge, WIBOE, presents some practical information
on the subject that is of interest to hams.

= T. M. Ferrill, W1LJI, discusses effective design of low-

power R.F. and audio stages, in “Refinements in Combination Exciters.”

October 1963

= The cover is a photo of the Single-Sideband Sixer
(described in this issue), with part of its schematic
diagram as the background.

= Jay Gooch, WOYRV, and Estil Carter, WA9DNF, report
on “The Single-Sideband Sixer,” a 12-watt beam-deflec-
tion-tube transmitter.

= Theo Brunner, W4MTM, performs some modifications
to get on “S.S.B. with an AN/ART-13”

=|n Part | of “Basics for Beginners,” George Grammer,
W1DF, discusses “Antennas and Feeders.”

=Once again, John Troster, W6ISQ, brings tears of
laughter to our eyes with his discussion of ‘phone net
operation, in “QMT.” Some of us have likely heard the
net he writes about.

October 1988

= The cover photo shows the Ariane-4 rocket just before it
launched AMSAT’s OSCAR 13 and placed it into orbit.

= The editorial reports on “Black Thursday” — August 4,
the day that we received the bad news about losing
2 MHz of the 220 MHz band. The fight goes on....

mZack Lau, KHBCP, describes “A Relative RF Ammeter
for Open-Wire Lines.”

= With solar cycle 22’s peak soon to come, Don Button,
AJ1T, tells us how to “Build a Simple 12-Meter Beam.”

= Today'’s high-power tubes are more difficult to “tame”
than the older tubes, so Richard Measures, AJ6K,
discusses how to obtain “Improved Anode Parasitic
Suppression for Modern Amplifier Tubes.”

=HQ’s Phil Sager, WB4FDT, gives us the details of the
bad news from Washington, in “FCC Reallocates
220-222 MHz — ARRL Fights On!”

=“A Concise History of the ARRL Headquarters Station”
The first HQ station, 1MK, was put on the air by the HQ
hams in 1924.
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Public Service Honor Roll

This listing recognizes radio amateurs whose public

service performance during the month indicated 70 or more
points in six categories. Details on the program can be found
at www.arrl.org/public-service-honor-roll.

538 173 129 KK7TN 88
W5KAV  KB2KOJ N2GJ N1TF KJ7NO
504 170 127 103 86
KCsQWH W9BGJ W1INC K7MQF  KBOKEG
W5DY KAVWK  N1LKJ
413 WADNA 125
KD8HPG WS6P 101 85
390 168 N2JBA KC2UMX %MLB'?
KoIBS KF7PDV 124 100 6
166 K9DUR K9JM 84
370 NOWLW K7HRW  KC2EMW
KT2D WOEEU 122 N2WGF
KJ6PCC W8CPG 83
366 160 WoGLs  NC3F
KJaG KE4CB 121 NOMEA  KC4BQK
364 KGOGG QE$¥EV WAQVKC K7FLI
KB8VXE ~ KESHYW N1JX 82
315 KRaRTZ 20 . N3RB - AB1AV
K KB2QO
WBBRCR  N8FVM KAAFZ|  ABOZA :FWTA
313 KILGU KA9QWC
WB9FHP &%STMC WASLOU ~ KBSKKT ~ WDOGUF
309 WK4P KF5I0U  W5CU 80
NeJMw  KK7DEB  KBHTN = AA2SV gy
WOLAW  K6JGL  weky

203 150 N2WKT N3SW N1ZIH
WM2C WBOWKO  WK4WC AA3SB WA9QIB
WB4ZIQ KO40L KB3LNM

270 KD8QPF NA7 WB4FDT
KB2ETO WegwKka  NOvT Nizi
147 NMIK NOMHJ
255 K2GW 118 NOYR KCOZDA
N8OSL 145 WOWXN W8MAL KA2GQQ
250 W7JSW N2VC
N7IE WasZ  KB7RVF
KK4BVR 115 K4SCL
140 WO2H W7YV KC72z
WABEZN WeoRSy  WAiSTU  K8vrz KBIWXC
9
KA2ZNZ  WE2G KBIUAU ~ WBBTQZ  \yagpiy

KB2BAA  NB8CJS 97

216 K4JuU N2DW 79
KBeDTI \ljv%%%\g KOPTK KBSRCR K6

212 VE7GN 112 W3GQJ 78
WB8R KBINMO  WA7PTM g5 KILOT
210 N8IO 11 WAQCGz WBSFTQ
WD8USA K70AH N2RTF 94 77
WA4STO AJ7B
207 NIUMJ - 110 WaCt 1 NasY
WB8YYS VE3GT KC5MMH
139 KC2SFU  7¢
200 Krezay ~ WAIMXT
WA4SEE W7GB 93 NASL
137 N7YRT WQRJA  W8IM
|1< 9E87 PV W3CB N7EIE 92 75
135 WAGBAM  KD2DEJ  WBXX
195 w3yvaQ
WOILF NX8A K5AXW 91 74
KC5ZGG KC50ZT NU8BK KB5PGY
134 WBBUZX
KTEA)  (4BEH K7BD 90 6
N7CM 780U N3k N9EXM
W7QM
130 KT5SR
190 K1PJS W2EAG  NsRL 71
KK5NU WB4Y KC4PZA
KoaBX ~ K7BFL KE7GC KASAZK
K2TV N7 N3ZOC 70
189 NOVC Nvas K3IN K6RAU
K2HAT WV8CH N1IQ! K1HEJ KD@AYN
W2MTA WB2FTX KiYca N8IBR K@ODLK
182 K6JT ke KB8HJJ  NODUW
KD5RQB WA2NDA NOMN WB4BIK NODUX
K6FRG NSNVP  WgFUI
180 W8DJG 106 WB60OTS KDONJK
AG9G K4GK KB1YNE ~ NS7K N3NTV
KBBQKC ~ WI2G 1 K8KV KORXC
K8RDN  K4IWW K(l)=55TTN KJ4HGH  KD7zUP
KJ4JPE N2YJZ

179 89

KCgEIA  KW1U WwaTTo ~ KCsBw  KASIAF
The following stations qualified for PSHR in previous months,
but were not recognized in this column yet. (June) KO4OL 130,
KC4BQK 77. (May) KO40OL 195, KC4BQK 77. (Apr) KO40L
110, KC4BQK 83.

Section Traffic Manager Reports

The following Section Traffic Managers reported: AK, AL, AR,
CT, DE, EB, EMA, ENY, EPA, EWA, GA, IA, ID, IL, IN, KS, KY,
LA, LAX, MDC, ME, MI, MN, MS, NC, NE, NFL, NLI, NNJ, NTX,
OH, OK, OR, ORG, SD, SFL, SJV, SNJ, STX, SV, TN, UT, VA,

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:
ENY, EWA, GA, IA, ID, IN, KS, MDC, MI, MN, NC, ND, NLI, OH,
OK, STX, SV, TN, 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 a sum of 100 or more origination and delivery points
for any calendar month. Messages must be handled on amateur
radio frequencies within 48 hours of receipt in standard ARRL
radiogram format. Call signs of qualifiers and their monthly BPL
total points follow.

NX9K 3645, WBIFHP 2832, KK3F 2720, WA4STO 1759, KEBHTN
1315, K7BDU 1051, N9VC 889, N11QlI 834, WORJA 813, KEFRG
780, NS7K 687, K6JT 680, WA3EZN 589, KW1U 519.

The following stations qualified for BPL with Originations plus
Deliveries: NM1K 134, K8LJG 111.




Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record the passing of these amateurs:

KB1IGN  Ray, Richard F, Gloucester, MA
WA1JYO  Klecowsky, Vera M., West Haven, CT
W1KVQ  Ryan, Herbert G., S Hamilton, MA
KIMKY  Janacek, Michael J. Il, Terryville, CT
KINED Morris, Harold H., North Smithfield, RI
W10BR  Obermeier, Raymond, Port Richey, FL
W1SVT Gates, Randall H. Sr, Pownal, VT
WIWLG  Aldrich, John D., Portsmouth, RI
W1YTQ  Bean, Fred W. Sr, Brewer, ME

KA2AJX  Soganic, George M. Sr, Titusville, NJ
KC2AU Abraham, Louise E., Fulton, NY
WA2CKK  Heifferman, Charles, Tamarac, FL
KW2D Jaworski, Peter C., Ancram, NY
KC2EP Landell, William F, Mount Holly, NJ
KA2FWE  Cox, Frank J., Port Orange, FL

ex-KA2GCK Nolles, Sytze, Ballston Spa, NY
WA2IDY  Schecter, Martin, Boynton Beach, FL
K2JK Easton, Elmer C., Piscataway, NJ

K2MFA Vitale, Robert J., Syracuse, NY
WA2MGE Conway, John D., Roswell, NM
N2OLF O’Brien, Robert M. Sr, Lodi, NY

ex-N2ROC Fredrickson, Theodore, Rochester, NY

KB2SLC  Dodge, Frederick P, Albany, NY

WB2UDV  Jensen, A.“Vern,” Neptune, NJ

WA2UYM  Jaworski, Regina, Ancram, NY

K2WT Rodriguez, William B. Sr,
Weeki Wachee, FL

KB3AIK  Pragel, John W., Eldersburg, MD

AB3J Balogh, Joel, Landenberg, PA
ex-WB3JQF Kelly, Alex “Zel” F., Wilkes Barre, PA

W3NCX  Mohr, Henry T, Allentown, PA
4 KB3RI  Mulrooney, Robert J., Wilson Borough, PA
K3SIS Smith, William J., Carmel, IN
K4AKU Hart, Norman E., Clearwater, FL
N4AYN Judd, Dennis L., Powder Springs, GA
K4BDY Wilbanks, William R., Americus, GA
K4CBS Evans, David E., Fort Pierce, FL
K4ENL Bamford, David A., Holden Beach, NC
KG4GOY  Brown, Luther, Wilmington, NC
K4GXZ Comer, Herman Jr, Lebanon, TN
4 W4HFU Emens, Frank H., Huntsville, AL
K4HNI Allen, John, Knoxville, TN
WA4INO Thompson, Marion L., Atlanta, GA
AF4iz Silvers, Mike V., Chattanooga, TN
KG4JNX  Smith, Stanley T. Jr, Mobile, AL
WB4LQX  Sims, Charles W., Florence, AL
WB4MNZ  Gaskins, Malcolm B., Campbellsville, KY
WANMK  Reilly, Jeremiah “Dan” Jr,

Black Mountain, NC
Strays

A YL Reports on “The Day of YLs”

Saraj Cory, KUGF, participated in the third annual HF Contest, “The Day of YLs,”
May 18 and 19, 2013. Saraj reports, “The bands were horrid that weekend; the noise
level was ridiculous. I wore my headphones, pointed the 20 meter beam east, called
CQ 20, CQ DX, CQ Day of the YL and happily worked the subsequent pileup.
There was the occasional booming signal, but mostly hissing air with the threads of
a pileup of voices on the other end. The notch filter was my friend! Even so, I made
326 contacts amounting to 44 states, Puerto Rico, Mexico, Germany, Argentina,
Cuba, Netherlands, Guatemala, St Lucia, Uruguay, Japan, Hawaii and five Canadian

provinces.”

KF4PMG  Church, Carmen K., Live Oak, FL
K4RRN Gilbert, Barbara S., Bristol, TN
KD4SGJ  Ethridge, Michael F, Bonaire, GA
KA4ZPV  Trio, Russell “Rosario,” Statesboro, GA
KC5BFZ  Storey, Kirk L., Haworth, OK
KD5BNM  Reuter, Jeffrey P, Fort Lee, VA

ex-KE5DYC Bryant, Carroll “C.D. Magee, MS

ex-NSEL  Bumpus, Floyd, Temple, TX

KM510 Barker, Charles W., Hobart, OK

4 W5MV  Brock, Ralph H., Lubbock, TX
W5NUI Prine, James R., Stayton, OR
AC5PH Pepin, George P, Broken Arrow, OK
K5PS Smith, Paul S., Mena, AR

W5PUP  Whitecotton, Betty L., Gary, TX
KASRMT  Maniago, Reynaldo G., Vernon, TX
KCSWEN  Bell, Victor P, Azle, TX

KR5Z Dishon, Dale, Palesting, TX
KK6BIL ~ Carpenter, Mark C. Jr, Sanger, CA
K6JGV Just, Orson N., Torrance, CA
WA6LVH  Mattson, Philip T. Jr, La Jolla, CA
WENTD  Weathers, William A., Redding, CA
WB6NXQ Taylor, Ralph O., Lemoore, CA
KH6SQ  Clayton, Terrence F., Pukalani, HI
KABUHP  Salzman, Norman, Santa Barbara, CA
WBUTE  Shaphran, Nathan, Culver City, CA
KeYVG Ryan, Robert B., Medford, OR
KD6ZVK  Johnson, Keith Eric., Kentfield, CA

¢ W7DEO Ferree, Gary B, Great Falls, MT
WB7ECD Derus, Thomas J., Acme, WA

W7GAP  French, Grant H., West Valley City, UT
ex-KC7PDM Statler, Eugene D., Spokane, WA

N7PXN Johnston, Jeanne R., Astoria, OR
KE7UQM  Beaudreau, Garry M., Coeur d'Alene, ID
W7VG Sexton, Charles D., Portland, OR
KI7TWzZ Hutson, David K., Nampa, ID

KD8AUL  Dean, Eric R., Newport, MI

N8AWO  Henderson, James T., South Bend, IN
NBAYF Sosnowski, Chester S., Kawkawlin, M
K8BSM  Sargent, Jack W., Kettering, OH

WBFBX  Siebert, Donald, Smithland, KY
KC8FZU  Gammey, Edward C., Cleveland, OH
K8KAE Chopko, Edward J. Sr, Newton Falls, OH
W8KQZ  Hoover, Russell L., Dayton, OH
W8MUA  Martin, Bob, Olmsted Falls, OH

WNSMWM Nicodemus, Scott L., Bradford, OH

KsQlv Gill, Kenneth F,, Olmsted Falls, OH
WD8QJC Olson, Betty A., Ironwood, M
KB8VZN  Emery, Earl, Flint, Ml

N8WWM  Adair, Douglas W., Toledo, OH

WOALA Griffith, Timothy N., Energy, IL
WIBTH Beutner, Grant C., Milwaukee, WI
K9EAR Teel, James R., Eureka, IL

KCIIEL  Milner, Catherine A., Cold Spring, WI
NILXS Love, Russell L. Sr, Cedarville, IL
NILXX Fox, Ronald B., Springfield, IN

4 KJON Pickering, Alan J., Duette, FL
KBINLS  Anderson, Jean E., Rockford, IL
K9PE Paus, Elton E., Madison, WI

ex-N9QQG  Wright, Melvin O. Jr, Freeport, IL

KC9QQN  Hawkins, Terry, Milton, Wi
WAQUVK  Roehner, Herbert W., Port Washington, WI
KA9VSV  Beebe, Harley D., Loves Park, IL
KAQWGG  Wing, David S., Freeport, IL
KD@BKH  Rust, Edwin A. II, Kansas City, KS
N@BTC Bramstedt, Kathryn A., Hugo, MN
KAGCNK  Schoening, Galen W., Albion, NE
WQEOL  Jacobson, Harry C., Clinton, OK
WD@FCK  Scholl, Floyd D., Wayne, NE
W@HJZ  Weimer, Donald G., Westwood, KS
WOML Parries, Marlowe M., Moorhead, MN
KCORL Olson, Eugene L., Colorado Springs, CO
WOUNP  Lenagar, G. Robert “Bob;’

Overland Park, KS
WayYlJ Wilkes, Robert L., Saint Louis, MO
VE3AAG  Delahunty, Norman, Ottawa, ON, Canada
VE3EB Bray, Earl, Vancouver Island, BC, Canada
VE6AQH  Sproule, Norman G., Calgary, AB, Canada
DJ3HJ Knobloch, Rudolf, Breisach, Germany

4 Life Member, ARRL

Note: Silent Key reports must confirm the death
by one of the following means: a letter or note
from a family member, a copy of a newspaper
obituary notice, a copy of the death certificate,
or a letter from the family lawyer or the executor.
Please be sure to include the amateur’s name,
address and call sign. Allow several months for
the listing to appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a
friend or relative’s memory, you can designate

it for an existing youth scholarship, the Jesse A.
Bieberman Meritorious Membership Fund, the
Victor C. Clark Youth Incentive Program Fund, or
the General Fund. Contributions to the Foundation
are tax deductible to the extent permitted under
current tax law. Our address is: The ARRL Foun-
dation Inc, 225 Main St, Newington, CT 06111.
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bl., 91506
(818) 842-1786

(877) 892-1748

Eric, K6EJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Nick, AKBDX, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jerry, NSMCJ, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(877) 892-1749

Jon, K6WV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Ken, N20HD, Mgr.

RT.13 1/4 mi., So. |-295
delaware@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267
Leon, W7AD, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. lliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4V0, Mgr.
Doraville, 1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4799

Steve, W4SHG, Mgr.

Exit 161, |-95, So. to US 1
virginia@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047

Dave, NTEDU, Mgr.

Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

12 STORE BUYING POWER

YAESU

WORLDWIDE DISTRIBUTION

The radic

FTDX1200 100w HF + 6M Transceiver

FT-897D VHF/UHF/HF Transceiver

FTM-400DR 2m/440 Mobile

« Triple Conversion Receiver With 32-bit Floating
Point DSP 40 MHz 1st 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 Color 4.3” TFT Display

FTDX5000MP 200w HF + 6M Transceiver

o Station Monitor SM-5000 (included) ® 0.05ppm OCXO
(included) * 300Hz, 600Hz & 3KHz Roofing filters (included)

FTDX3000 100w HF + 6M Transceiver

* 100 Watt HF/6 Meters « Large and wide color LCD
display  High Speed Spectrum Scope built-in « 32 bit
high speed DSP /Down Conversion 1st IF

Call For Low Pricing!

FT-450D 100w HF + 6M Transceiver

* 100W HF/6M e Auto tuner built-in « DSP built-in
* 500 memories * DNR, IF Notch, IF Shift

Call Now For Pricing!

 HF/6M/2M/70CM  DSP Built-in « HF 100W (20W
battery) « Optional P.S. + Tuner  TCXO Built-in

Call Now For Our Low Pricing!

FT-857D uitra Compact HFVHF/UHF

* 100w HF/6M, 50W 2M, 20W UHF « DSP included
32 color display * 200 mems e Detachable front
panel (vsk-857 required)

Call For Low Price!

|3
Y‘;\%mt‘s

° .

o __®
S

FT-7900R 2m/440 Mobile

*50W 2M, 45W on 440MHz « Weather Alert 1000+
Memories ¢ WIRES capability  Wideband receiver
(cell blocked)

Call Now For Your Low Price!

EE
12\‘(‘-890“ .
-

FT-8800R 2Mm/440 Mobile

*V+U/N+V/U+U operation « V+U full duplex e Cross
Band repeater function  50W 2M 35W UHF « 1000+
memory channels ¢ WIRES ready

Gall Now For Low Pricing!

+ Yaesu mail-in rebates expire 09/30/13. Contact HRO for promotion details.

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

ComeNisitius
onlinevia

thelnternetiat
hitps/wwwshamradioscom

 §
- “stome
n e ruice

« Color display-green, blue, orange, purple, gray ©
GPS/APRS » Packet 1200/9600 bd ready * Spectrum
scope * Bluetooth « MicroSD slot » 500 mem per band

CAFM FDMA 144/430
FT1DR 5w Digital Xcvr

«1200/9600bps AX.25 APRS & GPS
Recvr Built-in » Dual Band Operation
w/Dual Recvrs (V+V/U+V/V+U)
Wideband Receive/AM Bar Antenna/
Aircraft Receive ¢ 1266 Memory
Channels w/16 Char Alpha Tagging

Also Available in Silver!

‘e
4+ VA
“ 7

>~
: WAL e
o REBATE e

VX-6R 2m220/440 HT

« Wideband RX - 900 memories 7
* 5W 2/440, 1.5W 220 MHz TX
Li-ION Battery - EAI system o Fully
submersible to 3 ft. « CW trainer
built-in

New Low Price!

oAt 7,
<680 Zvx-8DR
2 TE —
e 50/144/220/440 * 5W (1W 222 MHz)
* Bluetooth optional * Waterproof/
submersible (3 for 30 min) * GPS APRS
operation optional ¢ Li-ion Hi-capacity
battery » Wide band Rx

FT-60R 2m/440 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

COAST TO COAST

UPS}- Most Items Over $100

Rapid DeliveriesiErom
The Store Nearest to) You!
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IC-91 00 The All-Round Transceiver

All Mode

IC-71 00 Transceiver

* HF/50MHz 144/430 (440) MHz and 1200MHz*"
coverage * 100W on HF/50/144MHz, 75W on 430
(440) MHz, 10W on 1200MHz*" » Double superhet-
erodyne with image rejection mixer

All Mode

IC-7000 Transceiver

* 160-10M/6M/2M/70CM

* 2x DSP « Digital IF filters
« Digital voice recorder
*2.5” color TFT display

psP
INSTALLED

with
i

IG-71 8 HF Transceiver

«160-10M* @ 100W « 12V operation ¢ Simple to
use * CW Keyer Built-in * One touch band switching
« Direct frequency input * VOX Built-in « Band
stacking register  IF shift « 101 memories

IC-V8000 2M Mobile Transceiver

¢ 75 watts ¢ Dynamic Memory Scan (DMS)
* CTCSS/DCS encode/decode w/tone scan « Weather
alert « Weather channel scan e 200 alphanumeric
memories

IG-2300H VHF FM Transceiver

* 65W RF Output Power ¢ 4.5W Audio Output
MIL-STD 810 G Specifications * 207 alphanumeric
Memory Channels ¢ Built-in CTCSS/DTCS Encode/
Decode ® DMS

* HF/50/144/430/440 MHz Multi-band, Multi-mode, IF
DSP ¢ D-STAR DV Mode (Digital Voice + Data) * Intui-
tive Touch Screen Interface ¢ Built-in RTTY Functions

|c-7200 HF Transceiver

* 160-10M * 100W  Simple & tough with IF DSP
* AGC Loop Management « Digital IF Filter » Digital
Twin PBT e Digital Noise Reduction * Digital Noise
Blanker ¢ USB Port for PC Control

IC-7600 Ail Mode Transceiver

* 100W HF/6m Transceiver, gen cov. receiver ¢ Dual
DSP 32 bit » Three roofing filters- 3, 6, 15khz * 5.8 in
WQVGA TFT display * Hi-res real time spectrum scope

|
|c-7700 Transceiver. The Contester’s Rig

Dual Band

IG-2820H FM Transvr

* D-STAR & GPS upgradeable 2M/70CM « 50/15/5W
RF output levels « RX: 118-173.995, 375-549.995,
810-999.99 MHz** « Analog/digital voice with GPS
(optional UT-123) 500 alphanumeric memories

D-STAR _opn‘onal

Analog + Digital
Dual Bander

ID-880H D-sTaR

*D-STAR DV mode operation * DR (D-STAR repeater)
mode * Free software download  GPS A mode for easy
D-PRS operation * One touch reply button (DV mode)

* Wideband receiver 37X ready]

ID-31A utr Digital Transceiver

5W Output Power » FM Analog Voice
or D-STAR DV Mode < Built-in GPS
Receiver ¢ IPX7 Submersible * 1,252
Alphanumeric Memory Channels

VHF/UHF Dual Band

|D'51 A Transceiver

5/2.5/1.0/0.5/0.1W Output * RX: 0.52—-
1.71, 88-174, 380-479 MHz** « AM/
FM/FM-N/WFM/DV » 1304 Alphanumeric
Memory Chls « Integrated GPS * D-STAR
Repeater Directory ¢ IPX7 Submersible
[XF7Y ready|

Analog + Digital

IC-80AD Dual Bander D-STAR

* HF + 6m operation * +40dBm ultra high intercept
point « IF DSP, user defined filters  200W output
power full duty cycle » Digital voice recorder

IC-7800 An Mode Transceiver

* 160-6M @ 200W « Four 32 bit IF-DSPs+ 24 bit AD/
DA converters « Two completely independent receiv-
ers » +40dBm 3rd order intercept point

*Except 60M Band. **Frequency coverage may vary. Refer to owner’s manual for exact specs. ***Tested to survive after being under 1m of water for 30 minutes.
*10ptional UX-9100 required. QST SEPT 2013. The Icom logo is a registered trademark of Icom Inc. 70026

¢ D-STAR DV mode operation * DR
(D-STAR repeater) mode © Free software
download ¢ GPS A mode for easy

D-PRS operation
Analog + Digital

IC-92AD Dual Bander

* 2M/70CM @ 5W » Wide-band RX 495
kHz - 999.9 MHz** » 1304 alphanumeric
memories * Dualwatch capability ¢ IPX7
Submersible*** « Optional GPS speaker

Mic HM-175GPS
I C O r 1@
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VA residents add
sales tax. Prices,
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descriptions,
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(603) 898-3750
(800) 444-0047
Dave, N1EDU, Mgr.
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West............800-854-6046
Vountai ..800-444-9476
Southeast 800-444-7921

IViid=Atlantict..800~444-4799

CALL TOLL FREE

Phone Hours: Store Hours:
9:30 AM - 10:00 AM - 5:30 PM
Closed Sun.

Toll free, incl. Hawaii, Alaska, Canada; call routed o Northeast

I Il HRO 800-li ist if B00-6a1 4476
nearest store; al -lines can assist you, i _AAA-
the first line you call is busy, you may call another. New England..al]ll 444-0047

Come visit us
onlinevia

the Internet at
hitps//www:hamradio’com

J
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12 STORE BUYING POWER
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WORLDWIDE DISTRIBUTION

TS-990S 200 HF + 6M Transceiver

TM-D710A 2m/440 Dualband

A

» World’s first dual TFT display * 200W output on all
bands ¢ +0.1ppm TCXO ensures both high stability
and reduced power 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 (IP3) +40dBm for highest level of RX
performance ( main receiver)

TS'SQUS HF + 6M Transceiver

* 100W HF + 6M « 500 Hz & 2.7 KHz roofing filter
* Built-in auto tuner * Best dynamic range in class
* 32 bit DSP

Call Now For Low Price!

732000
TS-2000/2000X HF/VHF/UHF TCVR
L
» 100W HF, G, 2M * SOW 700 25“ -

* TS-2000X 10W 1.2GHz o =
* Built-in TNC, DX packet cluster = cm/l:ﬂlr
« |F Stage DSP  Backlit front key panel 75-2000%

Call Now For Special Price!

* 50W 2M & UHF « Optional voice synthesizer » 1000
memories ¢ Dual receive * Advanced APRS Features
« Echolink® ready with 10 memories ¢ Built-in TNC
» Sky Command Il+ GPS 1/0 Port * Choice of green/
amber LCD backlight

Call Now For Special Price!

TM-V71A 2wm/440 Dual Band

« High RF output (50W) » Multiple Scan * Dual receive
on same band (VxV, UxU)  Echolink® memory (auto
dialer) « Echolink® Sysop 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 multifunction
memory

Call Now For Your Low Price!

TM-281A 2 mir Mobile

65 Watt » 200 Memories « CTCSS/DCS
* Mil-Std specs ¢ Hi-quality audio

Call Now For Special Low Price!

+ Kenwood coupons expire 11/30/13. Contact HRO for promotion details.

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

Comeisitius
onlinewia

the'Internetiat
hitps//wwwhamradioscom

us ‘0\\\
s "\I\Ge

TS-480$AT/ HX HF + 6M Transceiver

* 480HX 200W HF & 100W 6M (no tuner)\$25“ g
* 480SAT 100W HF & 6M w/AT = VW -
* Remotable w/front panel/speaker by “"‘“’%_

* DSP built-in

7
$250 Z 15-480SAT
Call Now For Low Price! < "W =
’/}‘?U'LTS ABOHX

2M/440 HT with
l TH-D72A extended RX

e 5W TX, RX 118-524 MHz, VxU,
VxV, UxU

* APRS w/built-in 1200/9600 TNC

* Built-in GPS, Built-in USB,
digipeater

« Echolink® compatible,

 Mil-Spec STD810

Call For Special Low Price!

%
TH-F6A aw220440 < $7-5 -
« Dual channel receive - ‘""‘“"“‘-

e .1-1300 MHz (cell blocked) RX d
* FM, AM, SSB

o 5W 2M/220/440 TX, FM
* 435 Memories

* Li-lon Battery

Call For Low Price!

TH-K20A 2m Handheld

e 2M 5.5W

* VOX

* CTCSS/DCS/1750 Burst built-in
* \Weather alert

Call For Special Low Price!

COAST TO COAST

UPS'- Most Items Over'$100

Rapid Deliveries/From
The Store Nearest to You!




12 STORE BUYING POWER

) TOKYO HY-POWER

Now with 12M
and 10M built-in!
Complies with
new FCC rules!

HL-1.5KFX

mob ile
o el
A“nol;mloal’ a'“‘A::ﬂe
ﬁooglgw store

REMOTE RIG

RRC-1258 MklI-S-Set

* Fully Solid-state 1 KW HF 650W 6M

* Built-in power supply (110 or 220V)

* 2 Ant ports selectable

* Auto band switched with most ICOM/Kenwood/
Yaesu tcvrs

Call For Additional THP Products!

L2
INDUSTRIES

©218XATC-PL-(length) RG8x
(240UF) w/PL259 Connectors
Each End. Weather-Proof
Heat Shrink Tubing.
u Stranded Center Conductor.
= 95% TC Braid + bonded
100% Foil Shield.
= Very Flexible, Light Weight, and
Smaller than RGS sizes.

" Non-Contaminating-UV Resistant-
Direct Burial-Black Jacket.

©235-5X-(length) 1” Wide
Tin-Copper w/Ring
Terminals Each End.
Adhesive-Lined
Heat Shrink Tubing.
= Grounding Braid Heavy Grade.
= Construction: 38x48x18/864
7ga 85 Amps.
= Easy termination: %"
Stud Ring Terminals.

CALL TOLL FREE

Phone Hours: Store Hours:
9:30 AM—-  10:00 AM - 5:30 PM
Closed Sun.

5:30 PM

. Hawaii, Alaska, Canada; call routed to  Northeast...

Il HRO 800-lines can assist you, if
the first line you call is busy, you may call another.

Mountain:
Southeast
Mit=Atlantic...800:444-47089 m0

New’England..800-444-0047.

This set of interfaces allows remote control of your
Amateur Radio Station via Internet in a user-friendly
and cost effective way! RemoteRig gives you control
of the radio coupled with crystal clear TX & RX audio
and sending CW with your own Paddle!

New! Now Stereo Version for Dual Receiver radios.

Works with all Computer-controllable radios from:
Alinco - Elecraft - ICOM - Kenwood - Yaesu

For radios with detachable front panels no PC

is required for:

TS-480HX/SAT, TS-2000 (RC-2000 req’d); IC-703/
Plus; IC-706 series; DX-SR8T; 1C-2820H; IC-R2500
Just simply insert your control box in place of your
front panel interconnect cable, place the body of the
radio on the remote end and you are on the air as if
you are there! Extra Controller and Remote interface
units sold individually for multiple sites/users.

Now includes 12V power supply, $12.95 value!
Available exclusively from all HRO locations!

AvMap

AvMap G6-APRS Navigator

« Full bi-directional RS-232 APRS communication

* APRS contact management

* DR (Dead Reckoning) Tactical Feature

« Includes Kenwood-ready cable

« SD card preloaded with maps of North America

 Compatible with TH-D72A, TM-D710A, TH-D7A,
TM-D700A

...800-854-6046
...800-444-9476 1
800-444-7927

ice
0:644-4476 | SV

WORLDWIDE DISTRIBUTION

Come visit us
o online via

the Internet at
hitps//www:hamradio.com
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| * 40’ Tubular Tower
:ﬁ Call For Latest Pricing!
|

MA-550

* 55 Tubular Tower
 Handles 10 sq. ft. at
50 mph
| * Pleases neighbors with
tubular streamlined look
|| { Call For Latest

Pricing!

TX-455

« 55’ freestanding crank-up

* Handles 18 sq. ft. @ 50 mph

* No guying required

* Extra-strength construction

« Can add raising and motor drive
accessory

« Towers rated to EIA specifications

« Other models at great prices!

Call For Latest Pricing!

SOOI

KD

All' US Towers shipped by truck;
freight charges additional.

IXEDDPDDDPPIXPNN

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.
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ARRL PUBLICATIONS SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP ORDER TOLL-FREE 1-888-277-5289 [(US)

License Study Materials

Technician Class

Exam: 35-question Technician test (Element 2)

The ARRL Ham Radio License Manual—Revised 2nd Edition.
Ham radio’s most popular license manual! Organized in easy-to-
understand “bite-sized” sections, this is all you need to become
an Amateur Radio operator. Includes practice exam software.
Order No. 0977 ......
ARRL’s Tech Q & h Ed
The ARRL Instructor’s Manual for Technlclan License Courses.
Order No. 8737
Ham Radio for Dummies. Order No. 9392...
Technician Class Flash Card Set. Order No. 1345...

General Class (upgrade from Technician)

Exam: 35-question General test (Element 3)
The ARRL General Class License Manual —7th Edition.
All the exam questions with answer key, for use through
June 30, 2015. Includes practice exam software.
Order NO. 8119 .o
ARRLs General Q & A—4th Edition. Order No. 8089 .
General Class Flash Card Set. Order No. 1357..

Extra Class (upgrade from General)

Exam: 50-question Extra test (Element 4)
The ARRL Extra Class License Manual—10th Edition.
Achieve the highest level of Amateur Radio licensing!
Includes practice exam software.

Order NO. 5170.....ceeuieeieee e
ARRLs Extra Q & A— 3rd Edition. Order No. 4708 ..
Extra Class Flash Card Set. Order No. 1366 ...

Prepare for all 3 Levels

ARRL Exam Review for Ham Radio. CD-ROM, Ver 3.0
Order NO. 4982.........ooeeieeiiieeeie ettt eaean $39.95
ARRL Exam Review for Ham Radio Download. Order No. 4982D.......... $39.95

Operating and Reference
The ARRL Operating Manual for Radio Amateurs. 10th Edition.
Order No. 5965 ARRL Member Price $29.95........... $34:95
The ARRL Repeatel . 2013/2014 Edition.
Pocket-sized. Order No. 2575.......... ARRL Member Price $10.95........... $12-95
Desktop Edition. Order No. 2605 .... ARRL Member Price $15.95........... $1795
TravelPlus for Repeaters™ 2013-2014 Edition. CD-ROM, Ver 17.0.
Order No. 2919... e
TravelPlus Mobile
Order No. 2171
Radios to Go! Order No. 3077 .... ..ARRL Member Price $15.95..
The ARRL DXCC List. April 2012 Edition. Order No. 3862 ....
ARRL’s Hamspeak—A Dictionary for Radio Amateurs.
Order NO. 8423..........ccoeeuiiiiesieeieens ARRL Member Price $15.95........... $1+7-95
RF Exposure and You. Order No. 6621............c.ccocoveenrrcviennnns
50 Years of Amateur Radio Innovation. Order No. 0228..
50 Years of Amateur Radio CD-ROM. Order No. 3558......
Hints & Kinks for the Radio Amateur. 18th Edition.
Order NO. 5200........cccoereeereeereeerenens ARRL Member Price $19.95........... $22.95
Low Profile Amateur Radio. 2nd Edition. Order No. 9744.... .
The ARRL Field Day Handbook. Order No. 0885 ............

... $17.95
. $39.95

... $17.95
. $39.95

FCC Rules and Regulations. 2nd Edition. Order No. 1173.. ... $5.95
Getting Started with Ham Radio. Order No. 9728............ccccoeoninnininnnne $19.95
ARRL Software Library for Hams. CD-ROM, Ver 4.0

Order NO. 4364.........ccoeueuiieicneeiecns ARRL Member Price $19.95........... $22:95

ARRL Software Library for Hams Download. Order No. 4364D
Remote Operating for Amateur Radio. Order No. 0992 ..
Amateur Radio on the Move. Order No. 9450
Radio Science for the Radio Amateur.

Order NO. 3881 ......cceevvveeereeeiieieiens ARRL Member Price $24.95.......... 52795
Storm Spotting and Amateur Radio. Order No. 0908..............cccccceeucurnne $22.95
Morse Code Operating for Amateur Radio.

Order NO. 0004 .........cveeeueenieinieieienens ARRL Member Price $15.95..........

Your Introduction to Morse Code. Order N0. 8314 .............ccccccviniiinicicns
Two-Way Radios & Scanners for Dummies. Order No. 9696....
Pocket Ref (by Glover). Order No. 1148.....
Marine Amateur Radio. Order No. 9723....
Shortwave DX Handbook. Order No. 9953 ..
AYear of DX. Order No. 0040 .................
The Complete DX’er. Order No. 9073.
ARRL Map of North America. 27" x rder No.
ARRL Map of the World (Azimuthal). 27" x 39" Order No. 7717 ...
ARRL Map of the World (Robinson). 26” x 34.5”. Order No. 8804..
ARRL Worked All States (WAS) Map. 11" x 17”. Order No. 1126....
The Radio Amateur’s World Atlas. Order No. 5226 ..............c..........
RSGB Amateur Radio Operating Manual. Order No. 2300 ....
RSGB Amateur Radio Mobile Handbook. Order No. 5225.
RSGB IOTA Directory. 2011 Edition. Order No. 0032

RSGB 6 Metre Handbook. Order No. 0340..........ccccooiieireereereee e
RSGB LF Today. 2nd Edition. Order No. 0220...
RSGB Radio Orienteering. Order No. 0131 .....
RSGB Prefix Guide. 10th Edition. Order No. 0147 ..
RSGB Morse Code for Radio Amateurs. Order No. 0221
RSGB Computers in Amateur Radio. 2nd Edition.
Order No. 6193...
2013 Super Freq y
2013 Shortwave Frequency Guide. Order No. 0024

Antennas and Transmission Lmes

The ARRL Antenna Book—22nd Edition.

All the information you need for complete antenna systems—
from planning, to design and construction. CD-ROM included!
The 22nd edition includes a complete reorganization, new
content, and exciting new antenna projects.

Softcover Antenna Book. Book with CD-ROM.

Order No. 6948
Basic Antennas. Order No. 9994
The ARRL Antenna Designer’s Notebook.
Order NO. 1479ttt
Antenna Modeling for Beginners.

Order No. 3961........ccccceeveennenne ARRL Member Price $34.95
Short Antennas for Small 160 Meter Radio.

Order No. 5798........cccvvvereennne ARRL Member Price $19.95
ON4UN’s Low-Band DXing. 5th Edition. Order No. 8560 .....
ARRLs Small Antennas for Small Spaces.
Order No. 8393........cccoevrieenne ARRL Member Price $22.95
Antenna Towers for Radio Amateurs. Order No. 0946 ....
The ARRL Guide to Antenna Tuners. Order No. 0984
Understanding Your Antenna Analyzer.

Order No. 2889.... ARRL Member Price $22.95..
ARRL’s Yagi Ant: sics. Order No. 8187 ...........
Simple and Fun Antennas for Hams. Order No. 8624 .
ARRL’s Wire Antenna Classics. Order No. 7075............
More Wire Antenna Classics—Volume 2. Order No. 7709.
More Vertical Antenna Classics. Order No. 9795 ........
Vertical Antenna Classics. Order No. 5218 ...
ARRL’s VHF/UHF Antenna Classics. Order No. .
ARRL Antenna Compendium. Vol. 1. Order No. 0194 ...
ARRL Antenna Compendium. Vol. 2. Order No. 2545....
ARRL Antenna Compendium. Vol. 3. Order No. 4017 ...
ARRL Antenna Compendium. Vol. 4. Order No. 4912
ARRL Antenna Compendium. Vol. 5. Order No. 5625
ARRL Antenna Compendium. Vol. 6. Order No. 7431 ...
ARRL Antenna Compendium. Vol. 7. Order No. 8608....
ARRL Antenna Compendium. Vol. 8. Order No. 0991
The Care and Feeding of Transmission Lines.
Order No. 4784.... ARRL Member Price $24.95......
RSGB Practical
RSGB Practical Wire Antennas 2. Order No. 9563.
RSGB Successful Wire Antennas. Order No. 0363...
RSGB HF Antennas for Everyone. Order No. 0145 ......
RSGB HF Antennas for All Locations. Order No. 4300
RSGB Antennas for VHF and Above. Order No. 0501......
RSGB Building Successful HF Antennas. Order No. 0800.
RSGB Stealth Antennas. Order No. 3208 ..
RSGB Backyard Antennas. Order No. RBYA
RSGB Antenna File. Order No. 8129 ..............
Practical Antenna Handbook. Order No. 0371
Antenna Zoning. 2nd Edition. Order No. 1192.....
Antennas: Fundamentals, Design, Measurement.

Standard Edition. Order No. 0320

Deluxe Edition. Order No. 0175..
Up the Tower. Order No. 1260.............

Tower Climbing Safety & Rescue. Order No. 1108
Electronic Applications of the Smith Chart. Order No. 7261
Radio-Electronic Transmission Fundamentals. Order No. RETF
Transmission Line Transformers. Order No. TLT4

CD-ROM/DVD Collections

2012 Periodicals on DVD. Order No. 3152
2011 Periodicals on CD-ROM. Order No. 5651
2010 Periodicals on CD-ROM. Order No. 2001
2009 Periodicals on CD-ROM. Order No. 1486
2008 Periodicals on CD-ROM. Order No. 9406
2007 Periodicals on CD-ROM. Order No. 1204
2005 Periodicals on CD-ROM. Order No. 9574
2003 Periodicals on CD-ROM. Order No. 9124
2002 Periodicals on CD-ROM. Order No. 8802
2001 Periodicals on CD-ROM. Order No. 8632
1999 Periodicals on CD-ROM. Order No. 7881
1997 Periodicals on CD-ROM. Order No. 6729
1996 Periodicals on CD-ROM. Order No. 6109..
Radio Amateur Callbook CD-ROM w/USB Drlve
Summer 2013 Edition. Order No. 0010
HamCall™ CD-ROM. Order No. 8991
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More Brands, More Products, Expert Advice

® -
A y Full Size Performance,
) . - Low Visual Impact
. B0 | 40 Meter Vertical Antenna
e The 40VE-2 is a single-band vertical .
: antenna system with a low profile

top hat assembly. It's designed

ENGINEERING | icciscer PP | e Neﬁ!’
Radial Plate with 3 . optimum performance on 40

Coax Attachment meters.

Not Aluminum! Guarantees This aluminum and stainless steel
Best Radial System Conductivity Over Time antenna is durable, attractive and

h fi into'i
Make radial attachment a snap. This plate fits 3" pipe, sjrsrgul?]\évireg ileto blend into its

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- megers with deg under L5:1,
radial connection. This ensures excellent, lasting radial notunerneece

connectivity. Tunable above and below
Receive Antenna DXE-RADP-3 Complete with 20 7 MHz range for MARS

A . and CAP frequencies
Phas,ng Controller Desired Listening Direction Stainless Bolt Sets No coils or traps, maximumn

Combine two identical receiving DXE-RADP-IHWK 20 Sets of 1/4" radiation efficiency
antennas to create a directional "“T‘”fg‘,ﬁ”’"m"’ Stainless Hardware « Power handling up to 5 kW

pattern. The controller lets you L Ty e DXE-SSVC-2P Stainless Saddle Clamp for . Less than 25' overall height

+ Full band coverage on 40 or 30

adjust the antenna pattern as if Wi AN
you were physically moving your t01" 02" 0.D. Steel Tube DXE-40VE-2 $219.95

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
Very low noise floor
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 y - o - X X i X .
DXE-AAPS3-1P  Active Antenna Phasing System : ) - SignaLink"USB Unit from Tigertronics ,
with Controller $1,099.95 - - : PSK-31, RTTY and more! Powered by your computer’s
’ . ' USB port, this unit is compatible with both PCs
. and Macs, and works with virtually every radio. The
H‘,'Stler Ve’t',cals . SignaLink supports all sound card digital and voice
with DX Engineering B modes.It’s easy to install and set up, and software is
Performance and the Lowest Prices! ' included.
Add Bands to Your BTV! TGR-SL-USB $84.50
Easiest assembly and tuning of any multi-band Mount your MFJ-998RT tuner to any quarter-wave You'll need the right radio cable to get started. Right
vertical! DX Engineering stocks replacement parts .~ vertical antenna. It’s ideal for the full legal limit now, any interface cable is only $14.95 when you buy
for all BTV antennas. power DXer. The ATU-2 mounts securely to the a SignaLink.
HSR-4BTV 10, 15, 20, 40M $124.95 | DX Engineering RADP-3 Radial Plate. —
HSR-5BTV 10, 15, 20, 40, 75-80M $159.95 + Powered through coaxial cable Totally FREE Shlppmg on COMTEK Baluns
HSR-6BTV 10,15, 20,30, 40, 75-80M ... $189.95 DXE-ATU-2 Remote Tuner Mounting COMTEK W2FMI So..erles Baluns start at $55.45
DXE-8X19-RT  Coax Jumper Cable to : .
BTV Base X DXE-MBV-ATU-2 ~ Remote Tuner Mounting
DXE-AOK-DCF ~ $0-239 Add-On Kit System with MFJ-998RT
to BTV Base
DXE-AOK-12M  12M Add-On Kit for BTV $59.95 -,
DXE-AOK-17M  17M Add-On Kitfor BV.......$74.95 d- LECl ' COMTEK
DXE-AOK-60M  60M Add-On Kit for BTV $78.95 |
DXE-AOK-80M 80M Add-On Kit for BTV........ $59.95

Remote Antenna Switches
+ Best SWR and port Major Sponsor
isolation on the market = =
« 8-position switch and World-Class Products Shipped Worldwide, Every Day!
controller included
« Better than 1.1:1 SWR FREE STANDARD SHIPPING on orders over $99!
below 30 MHz Limited-Time Offer! Details at DXEngineering.com
R 5 kW Key-Down RF Switch 8:30 am to 4:30 pm ET Monday-Friday
g + Better than 70 dB of 1230 to 2030 UTC (March-October)
port-to-port isolation 1330 to 2130 UTC (November-February)
+ Highimpact, copper coated thermoplastic housing Tech/International: 330.572.3200 Country Code: +1
DXE-RR8B-HP-P1 $505.00 Sale Code: 1310QS
10 kW Key-Down RF Switch Prices & specifications subject to change without notice.
« Better than 60 dB of port-to-port isolation

. herproof, RF shielded stainl [ housin . » T41Y
ferine W | SHIPPING: }  DxencinEes




A RRL PUBLICAT’ONS SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP ORDER TOLL-FREE 1-888-277-5289 (US)

Continued from page 110

Practlcal Circuits and Design

NEW! The ARRL Handbook — 2014 ARRL Centennial
Edition. Celebrate ARRLs first 100 years of advancing the

art and science of radio with this ARRL Centennial Edition of
The Handbook. This edition has been extensively revised to
reflect the latest technology and innovation in the field of
applied electronics and communications. Commemorative
hardcover edition is gold foil embossed, serial numbered
and personalized with your NAME and CALL SIGN.
Pre-orders ship in October.

Hardcover Handbook. Personalized Book with CD-ROM.
Order No. 0000
Softcover Handbook. Book with CD-ROM. Order No. 0007
Understanding Basic Electronics. 2nd Edition.

Order No. 0823 ARRL Member Price $29.95
Basic Radio Order 95
Digital Signal Processmg Technology
Order No. 8195 ......ccooveiieeeeriees Closeout Special $34.95 ...............
ARRL’s Hands-On Radio Experiments. Order No. 1255 ............c.ccceeeee.
ARRLs Hands-On Radio Experiments—Volume 2.

Order No. 3411 ARRL Member Price $22.95.. .
The ARRL RFI Book. 3rd ition. Order No. 0915 .......ccooevnvineiriceniee
Experimental Methods in RF Design. Revised 1st Edition.
Order NO. 9239 ..ottt ene s
Ham Radio for Arduino and PICAXE.

Order No. 3244 .........ccveeeeeeeeeeen ARRL Member Price $29.95 ......... $34:95
ARRL’s Pic Programming for Beginners. Revised 1st Edition.
Order No. 0892 .........ccooevvrieerieeirenennns ARRL Member Price $39.95 ......... $44-95

ARRL PIC Programming Kit. Order No. 0030............
ARRL Morse Code Oscillator Kit. Order No. 0022
Morse Code Key. Order No. 0242
Keyer Touch Paddle Kit. Order No. 0670
L/C/F and Single-Layer Coil Winding Calculator. Order No. 9123..........
ARRL’s RF Amplifier Classics. Order No. 9310 ........cccccovinninneninnnnne,
ARRL’s Low Power Communication. 4th Edition.
Order No 5828 ... ARRL Member Price $24 95 ...

MFJ 20-meter CW Cub Transceiver Kit. Order No 0018..
More QRP Power. Order No. 9655
QRP Romps. Order No. 0160
Do-lt-Yourself Circuitbuilding for Dummies. Order No. 0015
Electronics for Dummies. 2nd Edition. Order No. 0196....
Electronics Projects for Dummies. Order No. 9944 ...
Practical Digital Signal Processing. Order No. 9331
Power Supply Handbook. Order No. 9977....................
Electromagnetic Compatibility Engineering. Order No. 0192...
Discrete-Signal Analysis and Design. Order No. 0140 ...
RF Components and Circuits. Order No. 8759 ................
Practical Radio Frequency Test & Measurement. Order No. 7954...........
Wireless Receiver Design for Digital Communications. 2nd Edition.
Order No. 0080
HF Radio Systems & Circuits. Order No. 7253 .....
Build Your Own Low-Power Transmitters. Order No. 9458.
Build Your Own Transistor Radios. Order No. 1367.....
AC Power Interference Handbook. Order No. 1103
Batteries in a Portable World. Order No. 1156
Power Supply Cookbook. Order No. 8599..........
Instruments of Amplification. Order No. 9163.......

RSGB Radio Communications Handbook. Order No. 4450 ..
RSGB Homebrew Cookbook. Order No. 0232 .................
RSGB Elimination of Electrical Noise. Order No. 1082
RSGB International QRP Collection. Order No. 0020..
RSGB QRP Basics. 2nd Edition. Order No. 6401 ...
RSGB Low Power SPRAT Book. Order No. 7154.......

RSGB Test Equipment for the Radio Amateur. Order No. 1027 ..
RSGB Weekend Projects for the Radio Amateur. Order No. 0123..
RSGB Valves Revisited. Order No. 0212....................

Digital Communications
Get on the Air with HF Digital.

Order No. 6016 ........ccovveerreerieenieens ARRL Member Price $22.95........... $25:95
The ABCs of Software Defined Radio.
Order No. 6320 .......cccoveerireeeerecens ARRL Member Price $19.95 ........... $22.95

VolP: Internet Linking for Radio Amateurs. 2nd Edition.
Order No. 1431

GPS and Amateur Radio. Order No. 9922
Your Guide to HF Fun. Order No. 0153
RSGB RTTY/PSK31 for Radio Amateurs. 2nd Edmon
Order No. 5003
Nifty E-Z Guide to PSK31 Operation. Order No. 0370.
Nifty E-Z Guide to D-STAR Operation. Order No. 0125 ... i
Nifty E-Z Guide to EchoLink Operation. Order No. 1094 ..............cccceuene. $13.95

The national association for
A RRL AMATEUR RADIO®

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 1-888-277-5289 (US)

Public Service and Emergency

Communications

The Amateur Radio Public Service Handbook.

Order No. 4845 ........ccceeeveeeeeeeeieennn ARRL Member Price $34.95......... $39:95
The ARRL Digital Technology for Emergency Communications Course.
CD-ROM, version 1.0 Order NO. 1247 ...........ccceecueeeeeieeieeeeeeee e $49.95

The ARRL Introduction to Emergency Communication Course.
4th Edition. Order No. 7303
ARES Field Resource Manual. Order No. 5439...
Emergency Power for Radio Communications. 2nd Edition.

Order No. 6153 .....c.cucueeiiiiieeieene ARRL Member Price $24.95.......... 52795
Personal Emergency Communications. Order No. 0081 .... $14.95
Eton Microlink FR160 Radio. Order No. 1150...... .... $35

Solar Crank Flashlight. Order No.0173.........
2 in 1 Flashlight/Lantern. Order No.0264..
ARES Hat. Order No. 0099

ARES Mesh Vest. (M-3XL) Or
ARES Solid Vest with Pockets. (M-3XL) Order No. 0136..
PR-101 Course on CD-ROM. Order No.0133................
The DIY Magic of Amateur Radio. DVD. Order No. 6047

Space and VHF/UHF/Microwave

Communications

The ARRL Satellite Handbook. Order No.9857 ...
NOVA for Windows. CD-ROM. Order No. 8724
RSGB Radio Auroras. Order No. 1208 ...
RSGB Radio Nature. Order No. 0240
RSGB Amateur Radio Astronomy. 2nd Edmon Order No. 0388 ..
International Microwave Handbook. 2nd Edition. Order No. 0330 .
RSGB VHF/UHF Handbook. 2nd Edition. Order No. 1229..
RSGB Microwave Projects. Order No. 9022 ........
RSGB Microwave Know How. Order No. 0303.....

History and Adventure

The Secret Wireless War— Softcover Edition. Order No. 0262 ..
Edgar Harrison. Order No. 0270
Hiram Percy Maxim. Order No. 7016 ..
200 Meters and Down. Order No. 0011 ..

The Gil Cartoon Book. Order No. 0364 .....

The ARRL Film Collection. DVD. Order No. 3725
Riding the Shortwaves. Order No. 1210
The Story of W6RO and the Queen Mary. DVD. Order No. 1344
Crystal Clear. Softcover Edition. Order No. 0353..........cccooeveiinennns
Don C. Wallace: W6AM, Amateur Radio’s Pioneer. Order No. 0016.
World War Il Radio Heroes. 2nd Edition. Order No. 9705... .
Perera’s Telegraph Collector’s Guide. Order No. 1277........
Perera’s Telegraph Collectors Reference CD-ROM. Order
The Story of the Enigma CD-ROM. Order No. 1296.............
Inside Enigma. Order No. 0611 ..................
Keys Il: The Emporium. Order No. 1372.
Keys llI: The World of Keys. Order No. 1381.
Oscar’s Amateur Radio Adventure. Order No. 0341
Mouse Code. Order No. 0116..........ccocoercercinciereene
Full Circle: A Dream Denied, A Vision Fulfilled. Order No. 0152..
Frozen in Time. Order No. 0098
The Road Home. Order No. 0427 .....

Where Discovery Sparks Imagination. Order No. 1660
Zone of Iniquity. Order NO. 0243...........ccooiiriiriinieeneesres e

Ordering Information

For a complete publications listing or to place an order, please contact us:

1. To order or obtain the address of an ARRL Dealer near you, call toll-free (US):
1-888-277-5289 (non-US call 860-594-0355) 8 AM-5 PM Eastern time, Monday-Friday.

2. Fax 1-860-594-0303 24 hours a day, 7 days a week.

3. By mail to: ARRL, 225 Main St, Newington CT 06111-1494

4. Visit our World Wide Web site: http://www.arrl.org/shop

Shipping and Handling Rates: Add the following amounts to your order to cover

shipping and handling (S/H). US orders will be shipped via a ground delivery method.

Orders outside of the US will be shipped via International Mail Services. Express

delivery options are available. Please call, write or email for more information.

Sales Tax: CT add 6.35% state sales tax (including S/H). VA add 5% sales tax

(excluding S/H). Canada add 5% GST (excluding S/H).

Order International Economy
Value = 2-3 weeks delivery m%ﬁ?ﬁg%ta?gr
credit cards:
Up to $20.00 $7.50 $25.00 American Express,
MasterCard, Visa
$20.01 to $50.00 $10.50 $35.00 and Discover.
Prices and product
$50.01 to $250.00 $12.50 $45.00 availability are
subject to change
Single CD-ROM First Class Mail n/a without notice.
Over $250 Contact ARRL for shipping
options and rates: orders@arrl.org

QST 10/2013
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Saddle Clamps
with Cast Saddles

These clamps include stainless
steel flat washers, lockwashers,
nuts and bolts. They have
corrosion-resistant aluminum
saddles with a rough finish for
asecure grip. They are also
available with black powder-
coated saddles. See the entire
selection at DXEngineering.com.

U-Bolt Tube
Cast Saddle 0.D.

DXE-SAD-050A 0.50"
DXE-SAD-075A 0.75"
DXE-SAD-100A 1.00"
DXE-SAD-125A 1.25"
DXE-SAD-150A 1.50"
DXE-SAD-175A 75"
DXE-SAD-200A 2.00"
DXE-SAD-200B 2.00"
DXE-SAD-250A 2.50"
DXE-SAD-250B 2.50"
DXE-SAD-300A 3.00"

Bolt Thread  Price

1/4"-20
1/4"-20
1/4"-20
1/4"-20
1/4"-20
1/4"-20
5/16"-18
3/8"-16
5/16"-18
3/8"-16
5/16"-18

$5.25
$5.65
$6.05
$6.85
$7.75
$8.90
$10.05
$11.25
$12.05
$13.55
$13.60

Specified by Commercial and Amateur Designers

Super Duty Saddle Clamps

Super Duty Saddle Clamps are designed for maximum
clamping strength to control large or unbalanced
loads. They feature an A356-T6 cast aluminum saddle,
with rough, as-cast finish for a secure grip. The clamps
include a cast stainless reinforcement plate; armor
coated bolt sets are available separately.

$34.00
$41.00 .

Tube
0.D.

Part Number
DXE-SDS-200P
DXE-SDS-250P

DXE-SDS-300P

2.00"
2.50"
3.00"

- - ".
$51.00 =
Resin Support Blocks
Securely mount tubing to any flat sur-
face. These blocks have aninsulated
mount between the tubing and plates,
ideal for antenna construction and

l.
electrical applications.

See the entire selection at DXEngineering.com.

V-Bolt Stainless Steel Saddles
The saddles feature serrated edges to
grip hard pipe surfaces. These clamps %
include stainless steel V-bolts, and

can be ordered with a tab and 1/4"
hardware for grounding applications.

V-Bolt
Stainless Saddle

DXE-SSVC-1P
DXE-SSVC-1PG
DXE-SSVC-150P
DXE-SSVC-150PG
DXE-SSVC-2P
DXE-SSVC-3P

Ground
Lug

Pipe
Size
1/2"-3/4"
1/2"-3/4"
1"-11/2"
1"-11/2"
1"-2"
2"-3"

Price

$6.95
$7.95
$9.95
$10.95
$11.95
$14.95

DXE-SAD-300B 3.00"
DXE-SAD-400A 4.00"
DXE-SAD-450A 4.50"

3/8"-16
3/8"-16
3/8"-16

$15.25
$34.70
$39.95

V-Bolt
Cast Saddle

DXE-CAVS-1P
DXE-CAVS-11P
DXE-CAVS-2P
DXE-CAVS-3P

Tube
0.D.

0.50"-1.75"
0.50"-1.75"
1.00"-2.00"
2.00"-3.00"

Bolt Thread Price

1/4"-20
5/16"-18
5/16"-18

3/8"-16

$10.25
$10.75
$12.25
$15.25

MARK Il Hexx 5-Band
HF Beam Antenna Kits
+ Pre-slit fiberglass—easy assembly

+ Low noise results—approaches
performance of closed loop antennas

Patented, balanced weatherproof feeder system

11 foot turning radius, weighs less than 25 pounds

Full gain on 20,17, 15,12, 10 meter bands

Can be turned with a light duty rotor—save money

Has full length elements—no lossy coils or traps

Requires no matching network—

direct single 50 Q coax feed

Good results at 20 to 30 feet above ground
DXE-HEXX-1HBP ~ Hub and Hardware $99.95
DXE-HEXX-1SCP-2 Spreader & Center Post ....$199.95
DXE-HEXX-1WRP-2 1-Band Element and

Wire Guide

DXE-HEXX-5WRP-2 5-Band Element and
Wire Guide
5-Band Rigid Feeder.
1-Band Total Antenna
5-Band Total Antenna

$149.95
$194.95
$367.95
$599.95

DXE-HEXX-5FFP
DXE-HEXX-1TAP-2
DXE-HEXX-5TAP-2

The Best Aluminum Tubing Available

Just Add Clamps and Slide It
Together for a Complete
Antenna Element!

6063-T832 Aluminum Tubing
« Better than the other guys, same price

« Order from us and the competition—
We're sure that you'll send theirs back

+ Smoothly telescoping pre-slit or un-slit lengths
+ Custom made just for DX Engineering
3'lengths .058" wall - 3/8" to 2 1/8" 0.D.

6' lengths .058" wall - 3/8" t021/8" 0.D. A

Perfect for Most Elements \E
6061-T8.120" wall - 1.5" to 3" 0.D. un-slit &

For Booms and HD Element Designs

See DXEngineering.com for specs and additional
tubing. DX Engineering has All-Stainless Steel
Element Clamps to fit exact tubing sizes!

\

These stainless steel brackets have two
holes for chassis- or bulkhead-mount
connectors (not included). Each bracket
comes with a stainless steel V-bolt and
hardware.

DXE-CGB-150

1
Coaxial Cable Grounding Brackets l '
1
i
] "
LI o '_““.:::

Bracket for 0.50" to
1.50" 0.D. Tube

Bracket for 1.00" to
2.00" 0.D. Tube

DXE-CGB-200

Guy Rings

Use DX Engineering’s Guy Rings to
secure your rope guys and stabilize your
aluminum vertical antenna. They work
with three- and four-way guying systems
and are a great complement to our tub-
ing kits. These guy rings are super strong,
virtually impervious to the elements and

fit0.75" 1.0",1.25",1.50" and 2.0" O.D. tubing.
DXE-GR-5P Set of 5 Guy Rings

Telescoping
Antenna Tubing Kits —
Available in either fiberglass }

or aluminum, these kits =
contain several tapered »
sections of DX Engineering tubing and
stainless steel band camps, allowing you
to build your own vertical antenna. You
can design, experiment and create an adjustable setup
tailored specifically to your specs. The tubing telescopes
smoothly and comes in larger sizes and wall thicknesses.
DXE-FTK50 Fiberglass Antenna Tubing Kit,

50' Max. Length $138.00

Aluminum Antenna Tubing Kit,
65' Max. Length $194.50

Exclusively from DX Engineering!

1K2 VHF 1,200 e
Watt Amplifiers \- ]
These compact amps are

perfect for Field Day and
DXpeditions, and they’re also perfect

foryour shack. The 1K2 is the smallest
1,200 watt amplifier ever offered and it weighs a mere
13 pounds. Adding the built-in switching power supply
brings the total weight to just 20 pounds. These ampli-
fiers use a single LDMOS FET rated at an incredible
1,250 Watts, able to handle a 65:1 SWR.
1K2 Amplifiers are designed for EME (CW and JT65),
SSB, CW or the very popular JT6M for meteor scatter.
MSQ-6M-1K2 6 Meter 1,200 Watt Amplifier
with Power Supply
Was$3;2090.00  Sale $2,995.00
MSQ-6M-1K2-NOPS 6 Meter 1,200 Watt Amplifier
without Power Supply
Wasm Sale $2,425.00
2 Meter 1,200 Watt Amplifier
with Power Supply
Was$3;299.00  Sale $2,995.00
MSQ-2M-1K2-NOPS* 2 Meter 1,200 Watt Amplifier
without Power Supply

Was $2;699.00  Sale $2,425.00

*Sale prices on M2 Amplifiers expire on 10/1/2013

DXE-ATK65

MSQ-2M-1K2*

More Brands, More Products & Expert Advice at DXEngineering.com
FREE STANDARD SHIPPING on orders over $99!

Limited-Time Offer! Details at DXEngineering.com

FREE
STANDARD
SHIPPING!

DXENGINEERING.C

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
Sale Code: 1310QS

Prices & specifications subject to change without notice.




Join or Renew!

Devoted Enfirely to Amateur Radio

Membership Application

E(Membership options (circle your choice/s)

1 Year |2 Years |3 Years per year for subscription to
Regular $39 | $76 | $111 | Monthly QST via standard mail for US members GST. Dues subject to change

Membership includes $15

Canada $49 $93 $132 | Monthly QST via standard mail for Canadian members nonrefundable.
Blind and youth rates are

International QST $62 $118 $167 | Monthly QST via air mail for international members available. Contact ARRL for
International — no printed QST | $39 | $76 $111 | Digital QST only more details.

Family $8 $16 $24 | Reside at the same address as the primary member, no additional | Additional membership
QST. Membership dates must correspond with primary member. mﬁ'&’,ﬁﬁ‘gﬁg%’:ﬁ_onhne at

Name Call Sign

Street City

E-mail Phone

Family Member Name Call Sign (if any)

B/Payment Options O Total enclosed payable to ARRL $

O Visa 0O MasterCard [OAmex 0O Discover [ Check Enclosed O | do not want my name and address made available for
non-ARRL related mailings.

Join Now

ONLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
- ARRL 225 Main StreeteNewington, CT 06111-1494
Cardholder’s Signature Phone: 860-594-0338 * FAX: 860-594-0303

Source Code: QST 2/2013

Card Number Expiration Date




FREE STANDARD SHIPPING on orders over $99!

Limited-Time Offer! Details at DXEngineering.com

® 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
Sale Code: 1310QS
World Radiosport Team Championship e ; =
ajor Sponso \ \ = |

“Major Sponsor .
ENGINEERING ""E"(?,';Ziiﬁ"}ffc%‘?.’i}"e'tfﬁé’ Caons

Always the Best Cable ; Multi-Conductor Control Cable Phasing Cables

at the Lowest Price i The ideal cable to control your rotator or DX Engineering provides precision, electrically-tuned

Made in the USA to DX Engineering’s antenna switch, this color-coded phasing lines for your 50 or 75 Q applications.

Rigid Specifications. b stranded copper cable is reliable - / Choose from pre-manufactured four-square and
and flexible. A vinyl jacket shields two-antenna array cables or contact us with your

it from the elements and it is avail- custom application.

able by the foot and in bulk spools.

Find all the details at DXEngineering.com.

Available in full spools or cut to your
custom length.

Bulk Cable Impedance Length Price

Low-Loss Mini-8 Cable Part Conductors
DXE-8X 500 per foot $0.31 Number (Gauge)

™ Multi-Conductor \

Description ¢4 Heavy Duty Tinned

DXE-8X-1000 50Q 1,000' | $259.99 COM-CW3 3 (20 AWG) Standard $0.25 Copper Flat Braid

Low-Loss Cable COM-CW4 |4 (20 AWG) Standard $0.28 | Acritical part of any grounding system,
18 AWG) this Flat Braid is made with terminals for

DXE-213U 50 Q per foot $0.89 2
DXE-213U-500 50 Q 500' $409.99 6
DXE-11U 750 per foot $0.52 2
6
9
9

DXE-CW8 Standard $0.48 quick, easy installation. See more sizes and

22 AWG) grounding solutions at DXEngineering.com.

(
(
(
Ele AWG)
(
(

Premium Low-Loss Cable DXE-CW8-HD Heavy Duty | $0.89

DXE-400MAX 500 |perfoot|  $0.82 DXE-CWO
DXE-400MAX-500 | 500 500' | $364.99 DXE-CW9S 24 AWG) Shielded $0.36 1" Wide, for a 1/4" Stud
Low-Loss Foam Cable ' DXE-TCB10-RTOL §5.75
DXE-8U 500 per O.Ot $0.79 DXE-8X BNC Jumper Cables DXE-TCB10-RT03 $8.75
D)SE'SU'SOO. 500 500 $359.99 These male BNC jumper cables use secure, crimped DXE-TCB10-RTO05 $12.75
Highly Flexible Cable connectors and tube-shrink seals, which make them DXE-TCB10-RT10 $18.75
DXE-58AU | 500 |perfoot|  $0.29 impervious to the elements. They are Hi-Pot and high - :
K voltage tested. In addition to these 50 Q) assemblies, 10 AWG Braid Rated at 53 Amps
Flooded Jacket Cable - " Wide. f
75Q cables are available as well. 1/2" Wide, for a #10 Stud
DXE-F6-CTL 750 per foot $0.19 \
DXE-F6-1000 750 1,000' | $149.95 DXE-8XDBO02 ~ 2'Length....$14.25 AT I'| $4.75
> > DXE-8XDB003  3'Length.....$14.75 DXE-TCBO5-RT03 3| $5.75

~ DXE-8XDBO06  6' Length.....$15.75 S EAeRET RN CI
DXE-8XDB012 12'Length....$17.75 7 - g ; -

. DXE-8XDB025  25' Length....$21.75 DXE-TCBOS-RT10 L0d[I5 975

DX Engineering DXE-8XDB050 50' Length....$32.75

is the Best Place \

to Get Coax, Here’s Why: See DXEngineering.com for more connector options.
« 100% High Voltage (Hi-Pot) Tested . - } I
« Your Coagx CablegOrder is Shipped FREE Anywhere in the Contiguous 48 States UV-Resistant, Black PE Jacket g:;chesr:\s/::a?;’cE:tn Contaminating,
+ Weatherproof: Adhesive Shrink Tubing Seals Connections DXE-400MAX
+ Silver-plated PTFE-insulated Connectors 5 DXE-8X Low-Loss Low-Loss Cable
+ Hand Crafted by Top Techs UV-Resistant, Non-Contaminating, A Foam Dielectric Cable . Gas-injected foam, polyethylene
l Black PVC Jacket I Known as RG-8X or Mini-8 dielectric bonded tape foil covered
b ad -+ Veryflexible; ideal for short, by a braided copper shield
DXE-213U in-shack jumper cables - + 405" low-density UV-resistant
e Black PVC Jacket ] MIL-Spec Cable . 242" Type Il jacket is \ polyethylene jacket is ideal

: + 405" Type Il UV-resistant jacket non-contaminating Y foOUtdOOfS
DXE-8U is non-contaminating and and UV-resistant « Direct-bury

Low-Loss Foam suitable for outdoor use « Direct-bury Attenuation S ee—

- 'jégfﬁ”ﬁ gabpl\?c K Attenuation  Power Efficiency Attenuation  Power Efficiency per 100 feet  Rating
* ign-flex PVC jacket per 100 feet  Rating per100feet  Rating 03dB@5MHz  [6.9kW | 93%

T el (04dB@5MHz  [4.9kW | 90% 0.6dB@5MHz  |3.0kW | 86% 05dB@10MHz |4.8kW | 90%
per 100 feet  Rating 06dB@10MHz |3.4kW | 87% 0.9dB@10MHz |2.2kW | 81% 08dB@30MHz |2.8KW | 83%
03dB@5MHz |54kW | 93% 1.0dB@30 MHz [2.0kW |  79% 14dB@30MHz |[12kW | 69% 11dB@50MHz |2.1kW |  79%
05dB@10MHz |4.1kW | 90% 13dB@50 MHz |[15kW |  73% 20dB@50MHz [0.9KW |  62% 1.8dB @150 MHz [12kW |  65%
0.9dB @30 MHZ [22kW | 81% 24dB@ 150 MHz [0.9 kW |  57% 3.8dB @ 150 MHz | 0.4 kW | 42% 3.3dB @450 MHz |0.7TKW |  47%
12dB@50MHz |L.8KkW | 77%

. Part Number Length |Price Part Number Length | Price Part Number Length | Price
DXE-213UDU003 3 $14.75| | DXE-8XDU003 3 $11.75| | DXE-400MAXDU003 3 $16.75
Part Number Length | Price DXE-213UDU006 6' $18.75 DXE-8XDU006 6' $12.75 DXE-400MAXDU006 6' $18.75
DXE-8UDU002 2' $13.25 DXE-213UDU012 12' $24.75 DXE-8XDU012 12' $16.75 DXE-400MAXDU018 18' $35.75
DXE-8UDU003 3 $13.75 DXE-213UDU025 25' $39.75 DXE-8XDU025 25' $21.75 DXE-400MAXDU025 25' $43.75
DXE-8UDU006 6' $16.75| | DXE-213UDU050 50' $68.75 | DXE-8XDU050 50' $32.75| | DXE-400MAXDU050 50' $66.75
DXE-8UDU025 $41.75 DXE-213UDU075 75' $95.75 DXE-8XDUO75 75' $43.75 DXE-400MAXDUOT75 75' $99.75
DXE-8UDU050 $64.75 DXE-213UDU100 $118.75 DXE-8XDU100 100’ $53.75 DXE-400MAXDU100 100" | $119.75
kDXE-SUDUlOO $117.75 DXE-213UDU150 $171.75 DXE-8XDU150 150' $74.75 DXE-400MAXDU150 150' $179.7D

18 AWG)
24 AWG) Cat5e $0.32 7 AWG Braid Rated at 85 Amps

Part Number Length  Price




The #1 Line of Autotuners!

AT-1000Proli

LDG Electronics’ flagship 1KW tuner features: 5 to
1,000Watts PEP; RF Sensing; Auto and Semi Tuning
Modes; 1.8 to 54 MHz range; 6 to 800 ohm range (15 to
150 on 6M); simplified operation; and an optional external
4.5" analog meter. With the two position antenna switch,
there are 2,000 memories that store tuning parameters
for almost instantaneous memory recall whenever you
transmit on or near a frequency you've used before.
Includes six foot DC power cable.

Suggested Price $539.99
Optional M-1000 external analog meter $129.99

NEW! AL-100

The AL-100 is compatible with all Alinco radios including
the new DX-SR8T. Includes Alinco interface cable.

The AL-100 is the definitive low cost automatic
antenna tuner for the definitive low cost Amateur
transceiver! It has been designed from the ground
up to provide the power handling you asked for, in a
small, lightweight package that is perfect for portable
as well as sitting on your desk in your shack!

Suggested Price $149.99

NEW! USB-100

The USB-100 provides serial communication for
the AT-1000 and AT-600 over a USB port to your
computer. Third party software will be available to
provide communication including Army MARS.
Suggested Price $49.99

IT-100
Matched in size to the IC-7000 and IC-706, for
either manual or automatic tunes, and status LEDs.
Control the IT-100 and its 2000 memories from
either its own button or the Tune button on your
IC-7000 or other Icom rigs. For your Icom radio that
is AH3 or AH-4 compatible.

Suggested Price $179.99

Y1-100
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 else happens automatically.
Suggested Price $199.99

KT-100
For AT-300 compatible Kenwood transceivers
(except TS-480HX). The KT-100 actually allows
you to use the Tune button on the radio. 2,000
memories for instant recall of the tuning parameters
for your favorite bands and frequencies.
Suggested Price $199.99

YT-450
Designed for Yaesu’s newest 100 watt radios.
Interfaces directly with the Yaesu FT-450 and
FT-950 radios. Press the tune button on the tuner
and the rest happens automatically. It will quickly
match nearly any kind of coax fed antenna with
an SWR of up to 10:1. 2000 memories recall
settings in an instant! Seamless connection to a
PC. Suggested Price $249.99

Y1-847
YT-847 Autotuner is an integrated tuner for the
Yaesu FT-847. An included CAT/Power cable
interfaces with your FT-847. Just press the tune
button on the tuner and everything else happens
automatically! Suggested Price $249.99

Designed to handle
the higher power of the
Tokyo Hi Power HL-45B.

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
(ACC) on the back of the radio with the provided
cable. One button push on the tuner and the
Z-817H takes care of the rest. Will also function
as a general purpose antenna tuner with other
QRP radios or QRP radios with up to 75 watt
HF amps. Powered by four AA internal Alkaline
batteries (not included). 2000 memories cover
160 through 6 meters.

Suggested Price $159.99

® RF Sensing
e Tunes Automatically
e No Interface Cables Needed

AT-200Proll

The AT-200Proll now includes LEDs to show
antenna position and if the tuner is in bypass. A
two position antenna switch stores 2000 memories
per switch. Handles up to 250 watts SSB or CW on
1.8 to 30 MHz and 100 watts on 54 MHz. Rugged
and easy to read LED bar graphs simultaneously
show RF power and SWR. Includes a six foot DC
power cable. Suggested Price $259.99

* RF Sensing
e Tunes Automatically
¢ No Interface Cables Needed

AT-100Proll

This desktop tuner covers all frequencies from
1.8 - 54 MHz (including 6 meters), and will
automatically match your antenna in no time.
It features a two-position antenna switch with
LEDs, allowing you to switch instantly between
two antennas. The AT-100Proll requires just 1
watt for operation, but will handle up to 125 watts.
Includes six foot DC power cable.

Suggested Price $229.99

Your Favorite Dealer has these tuners in stock NOW!

ELECTRONICS

1445 Parran Road, St. Leonard, MD 20685

Phone 410-586-2177 * Fax 410-586-8475



We have a tuner that will work for you!

We make tuners that will work with any transceiver. Don’t know which one is right for you?
Give us a call or see the Tuner Comparison Chart on our web site for more selection help!

radio not included

AT-897Plus
for the Yaesu FT-897

If you own a Yaesu FT-897 and want a broad range
automatic antenna tuner, look no further! The AT-
897Plus Autotuner mounts on the side of your
FT-897 just like the original equipment 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 another CAT device couldn’t
be easier. Suggested Price $199.99

AT-600Proll

Building on the success of the AT-600Pro,
we refined and expanded the model with an
optional external 4.5" analog meter. The new
AT-600Proll keeps many of the same features of
the previous model, but simplifies the operation.
With the two-position antenna switch, there are
2,000 memories that store tuning parameters for
almost instantaneous memory recall whenever
you transmit on or near a frequency you've
used before. Includes six-foot DC power cable.
Suggested Price $369.99

Optional M-600 external analog meter $129.99

Z-100Plus

Small and simple to use, the Z-100Plus sports
2000 memories that store both frequency and
tuning parameters. It will run on any voltage
source from 7 to 18 volts; six AA batteries will
run it for a year of normal use. Current draw
while tuning is less than 100ma. The Z-100Plus
now includes an internal frequency counter so
the operating frequency is stored with tuning
parameters to make memory tunes a blazingly
fast 0.1 seconds; full tunes take an average
of only 6 seconds. Includes six foot DC power
cable. Suggested Price $159.99

NEW! RT-100

A Technological Breakthrough in Remote Tuning!

The RT-100 is a coax in / coax out tuner designed to be placed near
the feedpoint of the antenna. If you're worried about power loss due to
SWRin your feedline, the RT-100 is the answer. Place the RT-100 near
the feedpoint and virtually eliminate all feed line loss due to SWR.

The RT-100 is DC powered over the coax, so add your own DC
injection circuit or use the LDG RC-100 to power and control the tuner
from your shack. The RC-100 will provide DC power over the coax as
well as control for Auto mode, Lock, and Tune.

Suggested Price $199.99
Optional RC-100 $49.99

Z-11Proll

Meet the Z-11Proll, everything you always wanted
in a small, portable tuner. Designed from the
ground up for battery operation. Only 5" x 7.7
x 1.5, and weighing only 1.5 pounds, it handles
0.1 to 125 watts, making it ideal for both QRP
and standard 100 watt transceivers from 160
- 6 meters. The Z-11Proll uses LDG’s state-of-
the-art processor-controlled Switched-L tuning
network. It will match dipoles, verticals, inverted-
Vs or virtually any coax-fed antenna. With an
optional LDG balun, it will also match longwires or
antennas fed with ladder-line. Includes six foot DC
power cable. Suggested Price $179.99

Don’t Miss Out - Gall or visit them TODAY!
Visit our website for a complete dealer list WWW.Idgelectronics.com

z 81 7 radio not included
The ultimate autotuner for QRP radios including
the Yaesu FT-817(D). Tuning is simple; one button
push on the tuner is all that is needed - the Z-817
takes care of the rest. It will switch to PKT mode,
transmit a carrier, tune the tuner, then restore
the radio to the previous mode! 2000 memories
cover 160 through 6 meters. The Z-817 will also
function as a general purpose antenna tuner with
other QRP radios. Just transmit a carrier and
press the tune button on the tuner. Powered by
four AA internal Alkaline batteries (not included),
so there are no additional cables required.
Suggested Price $129.99



hy-gain. Rotators

. . . the first choice of hams around the world!

HAM-IV s HAM-1V

The most popular 95
rotator in the world! 649
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-

HAM-VI
tor potentiometer. Ferrite beads 574995

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'/is”.

HAM-VII

with DCU-2

TAILTWISTER SERIES 1l

For large medi-

up to 20 sq. ft. wind
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

connectors plus 8-pin plug at
control box, triple bearing race  $€) 4 Q95
with 138 ball bearings for large

load bearing, electric locking steel

T-2X

um antenna arrays $7999

T2XD2 S ;
$ 8 9 9 95

with DCU-2

T-2XD3

5 wedge brake, North/South center of rotation

with DCU-3 scale meter, low voltage control, 2'/1” max

mast. MSHD, $109.95. Above tower
heavy duty mast support. T2X, HAM-1V,
HAM-V, HAM-VI. Accepts 17/s-2°/s” OD.

with DCU-3

CD-45I1

For antenna CD-4511
arrays up to 8.5
sq. f};:et glounted $44995
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.

6 Programmable Beam Headings . . .
Gives you fully automatic and manual control of your hy-gain rotators

antenna arrays and
large FM/TV up to
3.0 square feet

$349°

HAM 1V and HAM V Rotator Specifications TAILTWISTER Rotator Specifications CD-451I Rotator Specifications
Wind Load capacity (inside tower) 15 square feet Wind load capacity (inside tower) 20 square feet| [Wind load capacity (inside tower) 8.5 square feet
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 feet
Turning Power 800 in.-Ibs. Turning Power 1000 in.-Ibs.|  [Turning Power 600 in.-Ibs.
Brake Power 5000 in.-lbs. Brake Power 9000 in.-lbs.|  [Brake Power 800 in.-Ibs.
Brake Construction Electric Wedge Brake Construction Electric Wedge | | Brake Construction Disc Brake
Bearing Assembly dual race/96 ball bearings Bearing Assembly Triple race/138 ball brngs Bearing Assembly Dual race/48 ball brings
Mounting Hardware Clamp plate/steel U-bolts Mounting Hardware Clamp plate/steel U-bolts Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 8 Control Cable Conductors 8| [Control Cable Conductors 8
Shipping Weight 26 Ibs. Shipping Weight 31 lbs. Shipping Weight 22 Ibs.
Effective Moment (in tower) 2800 ft.-1bs. Effective Moment (in tower) 3400 ft.-1bs. Effective Moment (in tower) 1200 ft.-Ibs.
H = . AR-40
(" hy-gain. DCU-3 Digital Rotator Controller\ ,,, compact e

New DCU-3 Digital Controller lets you
program 6 beam headings! Gives you
fully automatic or manual control of your
hy-gain HAM or Tailtwister Rotators.

Push a memory button or dial in your
beam heading or let Ham Radio Deluxe
(or other) control your DCU-3. Your
antenna automatically rotates precisely
and safely to your desired direction.

DCU-3 makes sure your antenna is free
and safely unlocked before turning begins
and then turns off your motor before your
antenna reaches its final destination. Your
antenna gently coasts to a stop before the
brake locks. Greatly reduces potentially
damaging overshoot.

Fine tuning and full manual control is
effortless with automated Left and Right
direction buttons - - no more worrying
about releasing and relocking the brake.
Brake automatically releases before fine
tuning begins and relocks after fine tuning.

Bright blue LCD displays actual, dial-
in and computer controlled beam headings
in one degree increments and your call.

AutoBrake Release - no need to re-

member to release brake -- release time

is automatic and adjustable 0 to 8 seconds.

Coast feature allows antenna to gently
stop before brake locks. Adjustable coast
delay (0-10 degrees) turns off motor
before antenna reaches its final destination
to reduce potentially damaging overshoot.

AutoJog unlocks and frees antenna be-
fore turning -- great for older rotators with
"sticky" brakes. It jogs the rotator back-
wards slightly to ease brake pressure
enough to release.

Offset feature allows you to calibrate
display to show actual beam heading.
USB/RS-232 ports. Adjustable LCD sleep
time. Field upgradeable. 8.5Wx4.3H
x9D”. 110 VAC. DCU-3X for 220 VAC.

DCU-2, $399.95.
Digital Rotator Controller,
like DCU-3, but no pro-
== ———_—J grammable memories. 110

VAC. Order DCU-2X, for 220 VAC.

HAM-VI & HAM-VII

New! HAM-VII, $799.95.

Like HAM-IV but with

DCU-3 digital controller $%A M'VISI,5
with DCU-3

with six programmable
memories. For medi-
um antennas up to 15
sq. ft. wind load.

HAM-VI, $749.95. Vi PCU2

Like HAM-VII but with
DCU-2 digital controller.

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.-1bs.
Brake Construction Disc Brake
Bearing Assembly Dual race/12 ball bearings
Mounting Hardware Clamp plate/steel bolts
Control Cable Conductors 5
Shipping Weight 14 lbs.
Effective Moment (in tower) 300 ft.-lbs.

http://www.hy-gain.com

Nearest Dealer, Free catalog, To Order . . .

800-973-6572

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

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

Prices/specs subject to change without notice/obligation <2013 Hy-Gain.




FREE GROUND SHIPPING!
On most orders S100 or more to the Llower 48 States

5710 W. Good Hope Rd. 28940 Euclid Ave. 621 Commonwealth Ave. 4640 South Polaris Ave.

Milwaukee, WI 53223 Wickliffe, OH 44092 Orlando, FL 32803 Las Vegas, NV 89103

800-558-0411 800-321-3594 800-327-1917 800-634-6227 1-800-558-0411
milwaukee@aesham.com cleveland@aesham.com orlando@aesham.com  lasvegas@aesham.com www.aeshum.com

O
ICOM

1C-V80 SPORT
2M FM Handheld

Scan with your
phone for the

current price or - : . S
give us a call! e ol LI . www.aesham¥comyyvirtualzhamfest/

items,added every week!

IC-v80 SPORT

ID-31A
440 MHz D-Star & FM
Handheld with GPS Built-In

Scan with your

phone for the
current price or Scan with your
phone for the

give us a call! : B e
! 1C-7200 current price or
100W HF/6M Rugged Transceiver give us a call!

1C-7200

1C-V8000 i IC-7410
Scan with your ] Scan with your
phone for the = phone for the
current price or 1C-V8000 current price or 1C-7410
give us a call! 2M FM Mobile give us a call! 100W HF/6M Transceiver

1C-7600
. Scan with your
phone for the phone for the
1IC-2820H 1IC-7600 current price or

current price or
2M/440 FM Mobile give us a call! 100W HF/6M Transceiver give us a calll

1C-2820H
Scan with your

_ \ nE 1C-9100
Schaonn\év?gr){;):r = Scan with your
p phone for the

current price c:r IC-718 current price or 1C-9100
give us a call Compact HF Transceiver give us a call! 100W HF/VHF/UHF Transceiver




-,

;

MIRNTST class amplifiers,

"' oo World Class Tubes.
¢ i

- World Class reliability
- 2 year Warranty on all products ¢ 3CX1500A7_
- All current production (no NOS) '
- individually tested.

4CX1000A . $675.00
3-5002G -

3CX800A7LG 4CX250B

(low grid current) Qi -

I : $120.00 |

$400.00

- 773 S W 4-400CG, |
811A 1
| k.S 3

24hourRF.Aged 5

single $135.00 !‘

mp-2 $278.00 S

mp-3 $417.00 "F{*.’ H
mp-4 $556.00

Neoe

Bigger? Smaller? Different?
for a full list of tubes and prices visit:

www.rfconcepts.com/tubes
303-473-9232

T



FREE GROUND SHIPPING!
On most orders S100 or more to the Lower 48 States

621 Commonwealth Ave. 4640 South Polaris Ave.
Milwaukee, WI 53223 Wickliffe, OH 44092 Orlando, FL 32803 Las Vegas, NV 89103
800-558-0411 800-321-3594 800-327-1917 800-634-6227
milwaukee@aesham.com cleveland@aesham.com orlando@aesham.com lasvegas@aesham.com

5710 W. Good Hope Rd. 28940 Euclid Ave.

1-800-558-0411
www.aesham.com

TH-K20A
2M FM Handheld

Scan with your
phone for the
current price or
give us a call!

TH-F6A
2M/220/440 FM Handheld

Scan with your
phone for the
current price or
give us a call!

www:aeshamYcomyyvirtualzhamfest/
IMorelitems.added every week!

RS20
plinstanti

TS-480SAT
Scan with your
phone for the

TS-480SAT current price or
100W HF/6M Mobile with Antenna Tuner give us a call!

s _ B5200)
TH-D72A . : A e ¢ s
2M/440 FM Handheld with GPS |} . [ = - — G !

Scan with your N . f

phone for the ! TS-2000
current price or
give us a call!

Scan with your
phone for the
current price or
give us a call!

TS-2000
100W HF/VHF/UHF Transceiver

TS-590S8
Scan with your
phone for the
current price or
give us a call!

i -
FELH TM-281A
Scan with your

phone for the
current price or

give us a call!

R X XK

TM-281A
2M FM Mobile

TS-590S
100W HF/6M Transceiver

TS-990S
Scan with your
phone for the
current price or
give us a call!

TM-V71A
Scan with your ST =TaT

phone for the '
TM-V71A

current price or
give us a call! 2M/440 FM Mobile

TS-990S
200W HF/6M Flagship Transceiver

Instant Coupons Expire 11/30/2013




HIGH PERFORMANCE
SOLDERING STATION

* Digital temperature display

* Superior heat transfer

* Fast thermal recovery

* 400°- 840°F (200°- 450°C)

* Low temperature alarm

* Sleep mode for longer tip life

* Electronic “closed loop” control

* 464°-1004°F (240°- 54
* Ceramic heating element |
* Lightweight (2.40z w/o cord)»
* Extra long 3-plug, 6 ft.cord

;'f-'. “ UL/CSA Approved

For complete information, visit ‘//d £ £ o Z/_‘?’ 'ﬁ. com mT /

Supenor Quality Soldering Tools ~

SOLDERING STATION
* Digital display (°F or °C)

* Adjustable temperature

* 120°-899°F (50°- 480°C)

* |dle temp within 1.8°F (1°C)

* Ergonomic, handpiece .
* Ceramic heater

TECHNlcmN CLASS

Tﬂ'ﬁuirmn ( lass h-nuk
For the 201 =201 4 @

level exar 1r (H!rdn

| reorganizes the Q&A
into logical topic groups
for easy learning! Key
words are highlighted

in his explanations to
help you understand the
material for test success.
Web addresses lor

mowe than |25 helpful,
educational sites,
Includes Dw The Air CD
demonstrating Tech privilepes.
GWTM-10 520.95

Tech Book & Software Package

Gordo's book with W5Y] software allows vou (o
study a1 your compuler and take practice exams.
Explanations. from Gordo's book are on the
software to reinforce your leaming. Includes free
Part 97 Rule Boak. NCS-10 §29.95

Tech Audio Course on CD

Hiteome to Gards 5 clavweoom! Technickn sudio
theory course reearded by Cordo talks you through
the Element 2 question pool. Follows the order of
his book, On 4 audio CDs, GWTW-10 §29.95

Uparade 1o the HF hands
with Ceordo & WAY
| Gordo's manual for
2011-20135 reorganizes
all e guestions inle
logieal topic groups
for easier learning. His
explanations include
highlighted key words to
help you remember the
—-——- miaterial for lest success,
Companion CD is full
of great operating tips!
GWGM-11 §24.95

General Book & Software Packnge

Study al your compuler and ke practice exams.
Software includes explanations from Gordo's
book, scores your results and highlights arcas

that need further study. Includes frec Pan 97 Rule
Book. 6US-11 53495

General Audio Course on CD

General Theory Course recorded by Gordo is full
of the sounds th bring ham rdio 1o ! He talks
your through the Flement 3 theory 1o help you
understand the material and get you ready for vour
upcoming axam, On 4 audio CDs. GWGW-11 £29.95

Lo Je 1he lop wilh
Giorrd! 201 2-2016 hoak
includes all Element 4
(Q&A reorganized into
lagical topic groups.
8 Ciowda'’s fun, educationa)
My cxplanations with
highlighted keywards,
A and great memory tricks
&} Tor those 1ough theory
questions! Wait “til you
meet “Eli the Joe Man!"
GWEM-12 52495

Extra Book & Software Package

Study at your computer and mke practice exnns

s the WY sottware scores your results and
highlights areas that need further study, Includes
explanations from Gordo's book, Free Pan 97

Riile Book ECS-12 539.95

Extra Audio Course on CD

Lxtra Class Theory Course recorded by Gordo
talks vou through the difficult Element 4 theory to
help wou understund the material aod get you ready

for your upgrade 10 the top
On 6 audio Cls. GWEW-12 §39.95

Order today from WS5YI: 800-669-9594 or on-line: www.w5yi.org

The W5YI Group FO. Box 200065 Arlington, TX 76006-0065
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FREE GROUND SHIPPING!
On most orders S100 or more to the Lower 48 States

5710 W. Good Hope Rd. 28940 Euclid Ave. 621 Commonwealth Ave. 4640 South Polaris Ave.
Milwaukee, WI 53223 Wickliffe, OH 44092 Orlando, FL 32803 Las Vegas, NV 89103

800-558-0411 800-321-3594 800-327-1917 800-634-6227 1-800-558-0411
milwaukee@aesham.com cleveland@aesham.com orlando@aesham.com lasvegas@aesham.com www.aesham.com

FT-252
2M FM Handheld

Scan with your
phone for the

current price or : o P
give us a call Ul www.aeshamfcomyvirtualzhamfest/

IMorelitems.added every week!

VX-6R
2M/220/440 FM Handheld

Scan with your 2 o & i
phone for the e FT-7900R

current price or Gan o e e Scan with your

-l ol phone for the
geply Ldi =Tos FT-7900R wiFree Separation Kit current price or

caoos 2M/440 FM Mobile give us a call!

VX-3R
2M/440 FM Micro Handheld

Scan with your

current price O ph()lle or the

I |
give us a call current price or FT-450D
give us a call! 100W HF/6M Compact Transceiver

VX-8DR
6M/2M/220/440 FM Handheld

phone for the  jotehprpicy 0 : FTDX-1200
current price or e Scan with your
phone for the

FTDX-1200 current price or
100W HF/6M Compact Transceiver give us a call!

FTDX-3000D
Scan with your Scan with your
phone for the phone for the

current price or FT-1900R current price or FTDX-3000D
give us a call! 2M FM Mobile give us a call! 100W HF/6M Compact Transceiver

Mail-In Rebates Expire 9/30/2013




@B | ; FOR PREMIUM
CABLE X-PERTS, INC | ELECTRICAL
Connecting You to the World... 3 PERFORMANCE FROM
'ﬂ
1-800-828-3340 YOUR EQUIPMENT

WORLDWIDE DISTRIBUTION

Private labeling at no charge.

We take great pride in our work!
Custom or Ready-Made
CGoaxial Assemblies

Visit us on-line for cable selection and great prices.
~~ Made in the USA - Serving You Since 1989 -

Limited Time - FREE Shipping on Orders of $50 or more.
Please mention this offer when ordering.

www.CableXperts.

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

leal
Don‘t let a disability keep you off the air!
Courage Handiham System call Toll-Free
3915 Golden Valley Road 866-426-3442
Golden Valley, MN 55422  \yww.handiham.org

Still Struggling With
Your 20-Year-Old
Plastic, Die-cast & Metal Enclosures Repeater Controller?

Aluminum & Steel Chassis / - n
e sl fem PEEr .
More Power, More Features
Less Money
State-of-the-Art Repeater
Controllers and Accessories

= —gid
www.hammondmfg.com rcom
u.s. Canada Aurora, OR 97002 (503) 678-6182
Tel:{716) 830-7030 Fax:(718)630-7042 Tel:(519) 822-2960 Fax:!(519) 822-0715 WWW. arcomcontrO“erS com
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MFJ ANALYZERS
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MFJ GRAPHICAL ANTENNA ANALYZER
1 T 190 MKZ SLILTHFUNGTION ANTEMMA ANAL YZER
MODEL WF3 258

MFJ 225 . .. 1.5-180 MHz, Two-Port Graphic Analyzer

MEFJ-225 1-kHz resolution. DDS
$39995 control means no

switches or tuning ele-
ments, just a reliable velvet-
smooth optical encoder.

DDS stimulus generator gives
leveled -5 dBm signal source for
driving mixers, low-power amps
filters, networks, diplexers, and
antennas with over -50 dBc of
harmonic and spur suppression.

Measures SWR 1:1 to 9.9:1,
complex impedance (R+jX),

>\repair or replace your MFJ

MFJ No Matter What™
Warranty
Every MFJ analyzer is
|protected by MFJ’s famous
one year No Matter What™
limited warranty. We will

analyzer (at our option) for
a full year.

HF/6M Analyzer, 1-60 MHz
MFJ-213, $199.95. Reads SWR,

In the field, MFJ-225 is a
completely self-contained hand-
held analyzer. On the bench it
becomes a two-port (S21) desk-
top machine teamed with your
PC. Use powerful IG-miniVNA
freeware, run data analysis and
print out stunning color-graphic
Qlots to document your work!

Back-lighted 3" LCD graphic
display, full-screen SWR bar-
graph captures vivid swept SWR,
impedance displays and more!

Tunes 1.5 to 179.9 MHz with
rock-solid stability and no gaps.
VFO is state-of-the-art program-
mable DDS (direct digital syn-
thesis) generator with pin-point

impedance magnitude (Z),
return loss (0-30dB), phase,
capacitance, inductance , cable
length and cable loss (0-30dB).
Requires 3 NiMh AAA cells
or optional 12VDC/110VAC with
MFJ-1312D, $15.95. Interface
requires a USB Type-B cable.
3°/»Wx6'/sHx1'/2D inches.

complex impedance,
impedance magnitude
Measures capacitance,
inductance, field
strength, frequency,
generate test signals.
Tune stubs, analyze

coax, test baluns, RF
transformers, more

More hams use MFJ analyzers than all others in the world!

MFJ-259B 1.8-170 MHz ...
World’s most popular analyzer
1 MFJ-259B

$28995

World’s most pop-
ular antenna analyz-
er gives you a com-
Plete picture of your
antenna perform-
ance 1.8 to 170
MH?z. Super easy-to-
use -- Read antenna
SWR, complex
impedance, return
loss, reflection coef-
ficient. Determine
velocity factor, coax
cable loss in dB,
length of coax and distance to short or open
in feet. Read inductance in uH, capacitance
in pF at RF frequencies. Large easy-to-see
two line LCD screen and side-by-side
meters clearly display your information.
Built-in frequency counter, Ni-Cad charger
circuit, battery saver, low battery warning
and smooth reduction drive tuning. More!

MFJ-249B Analyzer

MFJ-249B, $269.95.

If digital display is all you
need MFJ-249B does everything
MFJ-259B does without analog
meters.

MFJ-269 1.8-170 MHz plus
415-470 MHz, 12-bit A/D
MFJ-269

$38995

MFJ-269 is a
super MFJ-259B
that adds 415-470
MHz and 12-bit
A/D converter
that gives you
much better accu-
racy. Complex
Impedance
Analyzer reads
series/parallel
equivalents and
magnitude/phase.
CoaxCalculator™
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-269PRO™ Analyzer
MFJ-269Pro, $419.95.
Like MFJ-269, but UHF
range covers 430 to 520 MHz
to include commercial and
industrial frequencies.
Rugged protective shell pro-
tects knobs, switches, meters,
digital display for commer-
cial, industrial and lab work.
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MFJ-266C 1.5-65, 105-230
300-490 MHz -- all Ham Bands
MEFJ-266C \“;}4 b“"dlf i

3509 roums
]

MFJ-266C new
compact wide-
range analyzer
covers HF (1.5-65
MHz), VHF (105-
230 MHz, includ-
ing 220 MHz
band) and UHF
(300-490 MHz).
Antenna Analyzer
mode reads fre-
quency, SWR,
complex imped-
ance simultaneous-
ly. 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 MFJ-266B covers
1.5-65 MHz, 85-185 MHz and
300-490 MHz. Does not cover
220 MHz band.

MFJ SWR Analyzer Accessories

A. MFJ-29C/MFJ-39C, $24.95.
Carrying Pouch for MFJ-259B/269.
B. MFJ-92AA10, $29.95. 10-Pack
2500 mAh Ni-MH Supercells.

C. MFJ-66, $24.95. Dip coils, set of
two covers 1.8-170 MHz.

D. MFJ-731, $99.95. Tunable

LB
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Analyzer Filter, 1.8-30 MHz, for strong RF fields.

E. MFJ-917, $29.95. 1:1 Current balun for SWR
Analyzers to test balanced line antennas, other loads.
F. MFJ-5510, $9.95.12VDC cigarette lighter adapter.
G. MFJ-7737, $5.95. PL-259 to BNC Female.

H. MFJ-7727, $5.95. PL-259 to SMA Female.

1. MFJ-633, $29.95. Ultra-fast intelligent charger.

gy

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

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

FAX: 5662)323 -6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices an

specifications subject to change. (¢) 2013 MFJ Enterprises, Inc.



MFJ TUNERS

More hams use MFJ-949s
than any other antenna tuner
in the world!

Why? Because the world’s
leading tuner has earned a world-
wide reputation for being able to
match just about anything.

Full 1.8-30 MHz Operation

Tune your antenna for mini-
mum SWR! Works 1.8-30 MHz
on dipoles, verticals, inverted vees,
random wires, beams, mobile
whips, shortwave receiving anten-
nas . .. Use coax, random wire,
balanced lines. Has heavy duty
4:1 balun for balanced lines.

Custom inductor switch
Custom designed inductor

MFJ-949E

up to 300 Watts PEP 1 7995
transceiver input power.

The MFJ-949E
inductor switch was custom
designed to withstand the
extremely high RF voltages and
currents that are developed in
your tuner.
8-Position Antenna switch

dummy load through
your MFJ-949E or direct
to your transceiver.
Lighted Cross-Needle Meter
Full size 3-inch lighted
Cross-Needle Meter. Lets you
easily read SWR, peak or aver-
age forward and reflected power
simultaneously. Has 300 Watt

Ham Radio’s Most Popular 300 Watt Antenna Tuner)

lets you pre-tune your MFJ-

949E off-the-air into its built-in

dummy load! Makes tuning your

actual antenna faster and easier.
Plus Much More!

Full size built-in non-induc-
tive 50 Ohm dummy load,
scratch-proof Lexan multi-col-
ored front panel, 107/sx3'/2x7
inches. Superior cabinet con-
struction and more!

MFJ-948, $159.95. Econo
version MFJ-949E. Has all fea-
tures except for dummy load.

No Matter What™ Warranty
Every MFJ tuner is

protected by MFJ’s famous one

year No Matter What™ limited

switch, 1000 volt tuning capaci-

tors, Teflon™ insulating washers

and proper L/C ratio gives you
arc-free no worries operation

Antenna switch lets you
select two coax fed antennas,
random wire/balanced line or

or 30 Watt ranges.

ORM-Free PreTune™
MFJ’s ORM-Free PreTune™

warranty. We will repair or
replace your MFJ tuner (at our
option) for a full year.

More hams use MFJ tuners than all other tuners in the world!

MFJ-989D Legal Limit Tuner
FJ-989D
$389%
New,
improved MFJ-
989D legal limit
antenna tuner
gives you better efficiency, lower losses and
a new frue peak reading meter. Easily han-
dles full 1500 Watts SSB/CW, 1.8-30 MHz,
including MARS/WARC bands. Six position
antenna switch, dummy load. New 500 pF air
variable capacitors. New improved AirCore™
Roller Inductor. New high voltage current
balun. New crank knob. 127sWx6Hx11°/sD”.

MFJ-986 Two knob Differential-T™

MFJ-986

Two knob tuning (differential
*349°%

capacitor and AirCore™ roller
inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one
setting. Handles 3 KW PEP SSB amplifier
input power (1.5 KW output). Gear-driven
turns counter, lighted peak/average Cross-
Needle SWR/Wattmeter, antenna switch,
balun. 1.8 to 30 MHz. 10°/sWx4'/-Hx15 in.
MFJ-962D compact kW Tuner

MFJ-962D
A few more dollars steps you $2099?95

up to a KW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10*/:x4'/>2x107/s in.

in.) and most affordable
wide range 200 Watt PEP

MFJ-969 300W Roller Inductor Tuner

Superb
AirCore™
Roller
Inductor
tuning.
Covers 6
Meters thru 160 Meters! 300
Watts PEP SSB. Active true
peak reading lighted Cross-
Needle SWR Wattmeter, QRM-Free
PreTune™, antenna switch, dummy load, 4:1
balun, Lexan front panel.
10'/2Wx3'>-Hx9'/-D inches.

MFJ-941E super value Tuner

The most for - e
your money!
Handles 300 Watts
PEP, covers 1.8-30

MFJ-969
1 995

Extends your mobile
antenna bandwidth so
you don’t have to stop,
go outside and adjust your anten-
na. Tiny 8x2x6 in. Lighted
Cross-Needle SWR/Wattmeter. Lamp and
bypass switches. Covers 1.8-30 MHz and 6
Meters. 300 Watts PEP. MFJ-20, $6.95,
mobile mount.

MFJ-971 portable/QRP Tuner

Tunes coax, balanced
lines, random wire 1.8-30
MHz. Cross-Needle Meter.
SWR, 30/300 or 6 Watt QRP
ranges. Matches popular MFJ
transceivers. Tiny 6x6'/2x2'/> in.

MFJ-971

51 1 995

MFJ-901B smallest Versa Tuner - | Year No Maiter What™ warranty + 30 day money

MFJ’s smallest (5x2x6

MFJ-901B Versa tuner. Covers 1.8 to
$99925 30 MHz. Great for matching
solid state rigs to linear amps.

MFJ-941E
MHz, lighted Cross-Needle SWR/ $4 395

Wattmeter 8 position antenna
switch, 4:1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 10'2Wx2'/2Hx7D in.

MFJ-945E HF/6M mobile Tuner

MFJ-945E
$1 2995

MFJ-902 7iny Travel Tuner
Tiny 4'/>x2'/:x3 12902
inches, full 150 Watts, $Q Q95 u
80-10 Meters has L
tuner bypass sw1tch for coax/random wire.
MFJ-904H, $149.95. Same but adds
Cross-needle SWR/Wattmeter and 4:1 balun
for balanced lines. 7'/:x2'/sx2%/+ inches.

MFJ-16010 random wire Tuner
Operate all bands anywhere
with MFJ’s reversible L-network.
Turns random wire into powerful
transmitting antenna. 1.8-30 MHz.
200 Watts PEP. Tiny 2x3x4 in.

MFJ-906/903 6 Meter Tuners

MFJ-906 has light- £
ed Cross-Needle SWR/
Wattmeter, bypass switch. :
Handles 100 W FM, 200W SSB. MFJ-906
MFJ-903, $69.95, Like MFJ-906, $QQ?95
less SWR/Wattmeter, bypass switch.
MFJ-921/924 V.
MFJ-921 covers
2 Meters/220 MHz.
MFJ-924 covers 440 °s '
MHz. SWR/Watt-
meter. 8x2'/>x3 in.  MFJ-921/924 *89°
MFJ-931 artificial RF Ground
Eliminates RF hot spots,
RF feedback, TVI/RFI, weak
signals caused by poor RF
grounding. Creates artifi-
cial RF ground or electrically places MFJ-931
far away RF ground directly at rig. $109°%
MFJ-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

MEL16010
*69%

/UHF Tuners

back guarantee (less s/h) on orders direct from MFJ

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

FAX:

Prices an

5662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

specifications subject to change. (c) 2010 MFJ Enterprises, Inc.



MFJ IntelliTuner™ Automatic Tuners
More hams use MFJ tuners than all other tuners in the world!

World’s most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecall™ algorithms -- world’s fastest ultra-wide range tuning. Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switch, Balun, Radio Interface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable . . .

[

The World’s Best Selling
Automatic Antenna Tuner!

The MFJ-993B IntelliTuner™
lets you tune any antenna -- bal-
anced or unbalanced -- automat-
ically and ultra fast.

It’s a comprehensive automatic
antenna tuning center complete
with SWR/Wattmeter, antenna
switch for two antennas and 4:1
current balun for balanced lines.

MFJ’s exclusive IntelliTuner™,
Adaptive Search™ and Instant
Recall™ algorithms give you ultra
fast automatic tuning with over
20,000 VirtualAntenna™ Memories.

Select 300 Watt SSB/CW
power level and match 6-1600
Ohm antennas Or . . . select
150 Watt SSB/CW power level
and match extra wide-range 6-
3200 Ohms!

You get a highly efficient L-
\network, 1.8-30 MHz cover-

MFJ-993B 3

age, Cross-Needle and
digital meters, audio
SWR meter, backlit
LCD, remote control port, radio
interface, heavy-duty 16
amp/1000V relays.

The MFJ-993B automatically
tunes for minimum SWR and
remembers your frequency and
tuner settings. The next time

MFd InteliiTuner™
ATEHA I A TE N TUHER

ol

Aormul g, w,
B AHERD L g

MEJ-993B

00 Watt IntelliTuner™

you operate on that fre-
$ 5 quency and antenna,
these tuner settings are
instantly restored and you re ready
to operate in milliseconds! 10W
x2% Hx9D”. Use 12-15 VDC/1
amp or 110 VAC with MFJ-
1316, $21.95. Radio interface
cables, remote control available.
See www.mfjenterprises.com

for 600 Watt amps
AL-811/ALS-600/ALS-500

For 600 Watt MFJ-994B
amps like

$ 95
Ameritron AL- 359

811/ALS-600/ALS-500M.
Matches 12-800 Ohms. 10,000
Virtual Antenna™ memories.
Cross-Needle SWR/Wattmeter.
10Wx2/.Hx9D inches.

No Matter What™ Warranty

Every MFJ tuner is pro-
tected by MFJ’s famous one
year No Matter What™ limit-
ed warranty. We will repair or
replace your MFJ tuner (at our
option) for a full year.

1500 Watt Legal Limit
for Ameritro_n AL-15 00/{ 200/82 amps

Roam the entire
HF spectrum 1.8-
30 MHz hands-free
with full 71500 Watt
legal limit on SSB/CW and near-perfect
SWR! Lighted LCD/Cross-Needle Meter.

MFJ-998

$69995

200 Watt ...Econo
Small, Ant Switch, 20K VA Memories

MEFJ-928

$19995

High-speed, wide matching range and
compactness at low cost! Leave in-line and
forget it -- your antenna is a/ways automati-
cally tuned! 2-position antenna switch.

200W...Weather-sealed

for Remote/Outdoor/Marine

MFJ-926B

$27995

Fully weather-sealed
for remote Outdoor/

/ Marine use! Tough,

durable, built-to-last the elements for years.

[}

300 Watt:'.Wide Range
SWR/Wattmeter, 10000 VA Memories

MES ERE
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Extra wide
matching range at

MFJ-991B
less cost. Exclusive $2 1 995
dual power level:

300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

200 Watt MightyMite™ (=

Matches IC-706, FT-857D, TS-50S
e : MFJ-925

- $1 7995

No extra space needed! Just set your IC-
706/7000, FT-857D, TS-50S on top of this
matching low-profile automatic tuner -- it’s
all you need for a completely automated
station using any antenna! Just tune and talk!

200 Watt...Remote
Coax/Wire Ant, No pwr cable needed
MEFJ-927

525995

wire and coax anten-

200 Watt ... Compact
Digital Meter, Ant Switch, Wide Range

World’s
fastest compact auto $l\£FJ -92995
tuner uses MFJ
Adaptive Search™ 19

and InstantRecall™ algorithms. 132,072
tuning solutions instantly match virtually any
antenna with near perfect SWR.

G5RV Antenna

&) MFJ-1778 Covers all bands,
$ 4 495 160-10 Meters with
antenna tuner. 102 ft.

long. Can use as inverted vee or
sloper. Use on 160 Meters as Marconi.1500
Watts. Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end insula-
tors. All hand-soldered connections. Add
coax, some rope and you’re on the air!
MFJ-1778M, $39.95. GSRV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

Weather protected
, fully automalt)ic MFJ ENTERPRISES, INC.
remote auto tuner for 300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869

Tech Help: (662) 323-0549

nas -- an MFJ exclusive. Powers through FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

coax -- No separate power cable needed.

Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info



Superior
Customer Service

Continuous Product
Innovation

H no matter how big or small
Every Statlon’ old or new, high tech or not...

...needs to be protected by Alpha Delta
Model ATT3G50 Broadband Coax Surge
Protectors. Why? Antenna induced surge
voltages and static voltage buildups

from nearby lightning discharges, wind
driven sand and snow and thunderstorm
events can induce voltages in your coax
which can “zap” the components in

your equipment. We do NOT use internal
“LC” components, like older designs,

4 Which can fail in the field. We use

. precision constant “Z”, ARC-PLUG™“C”,

. microwave cavity designs for proper

4 A C discharge performance.

AIpha Delta surge protectors have been thoroughly tested and approved, and have
been assigned NSN numbers by the Defense Logistics Agency (DLA) for use in all
MIL apps. Cage Code 389A5.

Products are made in the U.S.A. in our ISO-9001 certified facility for highest reliability.
ARC-PLUG™ gas tube modules are field replaceable. ARC-PLUG™ and connectors
are “O” ring sealed.

These ATT units are grounded (hardware provided) to your Single Point Ground
(SPG), or attached to our Model UCGC Universal Copper Ground Rod Clamp which
is attached to your 5/8” ground rod (SPG and ground rod must be properly attached
together). Surge voltages are then discharged directly to ground. You can attach up
to 4 Model ATT3G50s to the Model UCGC clamp.

= Model ATT3G50U

(UHF F/F, 500 MHZ, 200 WALES) .....ccveiveieirereenienieniesieeie s $49.95 ea.
= Model ATT3G50UB

(as above but 3/4” bulkhead one side, UHF F/F) .......cccccoeviiiieieiienieiee $59.95 ea.
= Model ATT3G50UBXL

(as above but 1.5” bulkhead one side, UHF F/F) .......ccccooiiiiniiiieicieee $59.95 ea.
= Model ATT3G50U/M90

(rotatable 90 deg UHF male, UHF female, 500 MHZ)..........c.ccoceiiiieninnenne. $63.00 ea.
= Model ATT3G50F

(F/F “F” connectors, 75 ohms, 3 GHz, 200 wWatts) ...........ccceoeevieiieienieniennnne. $59.95 ea.
= Model ATT3G50

(Type N F/F, 3 GHz, 200 watts, DLA/NSN approved) .........cccceeveereeneenuenns $59.95 ea.
= Model ATT3G50B

(Type N, bulkhead one side, F/F, 3 GHz, mtg hrdwr, 200 watts)................. $84.95 ea.
= Model ATT3G50M

(N male, N female, 3 GHz, 200 WatS).......ccceeeiieeeiieeiieeiieeiieeeeeeeeieeennee e $79.95 ea.
= Model UCGC

Universal Copper Ground Rod Clamp, for 5/8” ground rods....................... $49.95 ea.

For 2 kW rating, add “HP” to ATT P.N. Same price.
Add $15.00 s/h to U.S. orders. Exports quoted.

All prices plus shipping/handling. 888-302-8777.

Also available from Alpha Delta dealers.

www.alphadeltacom.com
for product technical details, installation requirements,
pricing, dealers and contact information

ARRL Periodicals
on DVD!

ARRL’s popular journals
are available on a compact,
fully-searchable DVD. Every

word and photo published
throughout 2012 is included!

= @ST The official membership
journal of ARRL

= NCJ National Contest Journal

= QEX Forum for Communications
Experimenters

SEARCH the full text of every article
by entering titles, call signs, names
—almost any word. SEE every word,
photo (including color images),
drawing and table in technical and
general-interest features, columns
and product reviews, plus all
advertisements. PRINT what you see,
or copy it into other applications.
System Requirements: Microsoft Windows™
and Macintosh systems, using the industry
standard Adobe® Acrobat® Reader®software.
The Acrobat Reader is a free download at
www.adobe.com. Windows 8 compatible.

2012 ARRL Periodicals
on DVD
ARRL Order No. 3152

Only $24.95°

Additional sets available
on CD-ROM:

2011 Ed., ARRL Order No. 5651, $24.95
2010 Ed., ARRL Order No. 2001, $24.95
2009 Ed., ARRL Order No. 1486, $24.95
2008 Ed., ARRL Order No. 9406, $24.95
2007 Ed., ARRL Order No. 1204, $19.95

A R R L The national association for |
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 9/2013
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<) TOKYO HY-POWER

NEW! -

HL-2500Fx

HF/50 MHz Linear Amp

NEWEST and MOST
POWERFUL Full Legal Limit!

Full 1500W output capability on entire

HF band (1kW, 50MHz) with field proven
THP2933 x 6 MOSFET’s. Full auto band
set capability with most modern radios
from ICOM, Yaesu, Kenwood and Elecraft
(K3) through respective band data cables.
Also works great in band cable-less mode
with almost any radio, due to built-in fast
frequency counter technology. Light weight
switch mode AC-DC power supply allows
you to plug into any world voltage.

To go with the
popular Yaesu
FT-817 series.

HL-45B

HF/S50MHz 45W

HC-1500AT

HF/50 MHz
1.5kW Auto
Antenna Tuner

Fast tuning speed (1ms typ., 5ms max.)
due to our newly developed multiple
channel division preset positioning
system. Wide matching range of SWR
<4.0 on 3.5-28MHz (<3.0 on 1.8 and
50MHz). Performs best when combined
with THP HL-2500FX, HL-1.5KFX,
HL-2.5KFX etc. through band data
interface cables. Otherwise, HC-1500AT
still works independently, as a stand
alone unit, with almost any linear, and
any radio due to built-in frequency
counter.

High Power for
your Mobile, RV
and more!

HL-450B

HF 400W Linear Amplifier

NEW! S

HC-200AT

HF/50MHz
200W Auto
Antenna Tuner

HL-355Vkx

144 MHz 300W Amplifier

m Great for DX QSO and EME.
m Built in super low noise RX preamp.
m DC 13.8V, 50A max.

Visit Our NEW Website: Www.tokyohypower.com

) TOKYO HY-POWER

TOKYO HY-POWER LABS., INC. — USA
6046 FM2920 Rd. Suite 133

Spring, Texas 77379-2542

USA Factory Support Tel: 713-818-4544
USA Factory Email: thpsupport@airmail.net

TOKYO HY-POWER LABS., INC. — JAPAN

1-1 Hatanaka 3chome, Niiza Saitama 352-0012
Phone: +81 (48) 481-1211 FAX: +81 (48) 479-6949
e-mail: info@thp.co.jp

Web: http://www.thp.co.jp
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Western US/Canada Southeast Northeast

1-800-854-6046 1-800-444-7927 1-800-644-4476

Mid-Atlantic New England/Eastern Canada
1-800-444-4799 1-800-444-0047

Mountain/Central
1-800-444-9476
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Radios to Go!
Getting the Most from your
Handheld Transceiver

Steve Ford, WBBIMY

Handheld Radios are More
Powerful Than You Think!

Modern technology has allowed manufacturers
to pack a wealth of features into handheld
transceivers. With so many features, however,
it isn’t always easy to get the full benefit from
your investment. Even the user manuals don't
tell the whole story. Your radio may have
“hidden” capabilities that aren’t described
in the manual at all.
If you own a handheld transceiver, or if you're
trying to decide which transceiver to buy,
Radios to Go! is the essential guide.

Includes:

e Why Are They Called HTs?

(And Which One Should | Buy?)

e The Care and Feeding of Batteries

* Memories

e Scanning

* Alphabet Soup: CTCSS, DTMF and DCS

¢ IRLP and EchoLink

e Antennas

e Microphones and Headsets

e Software Management

¢ Expanding Your Horizons:

APRS and Satellites

ARRL Order No. 3077

Special ARRL Member Price!

Only $1 5.95*(regular $17.95)

*plus shipping and handling

SHOP DIRECTor call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP ]
ORDER TOLL-FREE 888/277-5289 (US) '




Asssociation, Inc.

h

Intem ional I

e Helping make D\ hﬂpptfi sirige 1983#

OIN INDEXA because:

= 30 years of funding DXpeditions to
rare and semi-rare locations

m Over 215 DXpeditions funded
- u0ver 1000 members worldwide

= Staff of experienced DX y
screening applications fo
DXpedition funding

= Only the best managed and mosr' |
successful applicants get support

= Quarterly newsletter with DXpedition stories
and pictures

398 Lakeview Shores Loop, Mooresville, NI.’.“ 28
Help Support DX — Join INDEXA Today!
www.INDEXA.org

A non-profit organization for the advancement of amateur radio DXpeditioning and International friendship and goodwill.

SKYHAWK

COMPETITION GRADE
TRIBAND YAGH! G

3 bands & 10 elements 7

20-15-10 Meters” |

REDUCED PERFORMANCE ON 17 & 12 METERS
e ¥

REE

Practical Antenna
Handbook

W& Practicat™
Antenna
Handbook

Instant Band Changes -
Optimized Spacing for all three bands

Design and build your own
Read the Reviews:

antennas with the help of this

unique guide. Updated and revised
to provide clear answers to questions
frequently asked by hobbyists and
electronics technicians,

http://iwww.eham.net/reviews/detail/267

Full Specifications on our web site; also
details on our new Skylark 12/17 meter yagi!

Practical Antenna Handbook blends * Superb Gain * Wide Bandwidth
theoretical concepts with hands-on * Excellent F/B Ratios * No Lossy Traps
experience—requiring only 590 MPH Wind Survival ® Zero Mast Torque
minimal mathematics. ® No Lightning lssues ® No Internal Motors
ARRL Order No. 0371 * 100% Rust-Free Materials ® No Moving Paris
rder No. 037
Only $50.00* www.bencher.com EHYHHWH
*plus shipping and handling
e national association for 241 DePOt Street
ARRVL Ziiatevrrabioe Be m C H e R, | ﬂC, Antioch, IL 60002
SHOP DIRECT or call for a dealer near you. hﬂp:’h“jmdnht'N
GRDERTOLLFAEE 1 B08-577.5269 (US) 847-838-3195 email: hercher@bencher.com

QST 3/2013
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www.CheapHam.com

N New Dual WS : * '
JETSTREAM Band HT ,
$95 A 9 & All Heil
" Products

et

Comet B |
Base and | 1
Mobile

. Antennas

All LDG Products On Sale
Daiwa inerlronics
: IQEFIFBRILS g \
5 Alinco ==
For Discounted Prices and Fast Delivery on These Products and More

Cheapham.com by Hometek LLC, 1575 Route 37W, Unit 4, Toms River NJ 08755

732-716-1600
Amateur Radio - CB - Kits - Marine - Parts - Pro Audio - Scanners - Test Equipment

Celebrate
75 Years of W1AW
Texas The world’s most famous

station turns 75 in September.

Anten nas Celebrate this milestone with a stylish

t-shirt, commemorative challenge coin

and pin. A great way to show off your
| 1 = " support for 75 years of W1AW.
For more informaiton and to place
an order visit www.arrl.org/shop.
P.O. Box 1293 » W1AW Shirt

Order N0.9885..........cccovvveiennnae Only $14.95
Bridgeport Texas 76426 et e
Phn“ﬂ: 940_683. 837 1 ‘(,)J':ier INO¥3895 - Tl o e Only $9.95
AW Pin

Fax: 940-683-8387 [/ Order No9913... oo
Force1i2.sales@texasantennas.com | , .

Import ADIF & LW 4.5 Logs.

Radio & DX Cluster Sync.

HRD Users Upgrade FREE
www.ScoSoftware.com

132 DXing 2013 - Special Advertsing Section

Support Wi1AW!
$5 from every shirt purchased and 100%
of the pin proceeds goes directly to the
W1AW Endowment Fund.

A R R L The national association for
% AMATEUR RADIO®

{ SHOP DIRECT or call for a dealer near-you.

L/ ONLINE WWW.ARRL.ORG /SHOP

ORDER TOLL-FREE 1-888-277-5289 (US)
QST 6/2013




Achieve DXCC Easier With Logging and
Digital Right At Your Fingertips

pE————

e L L L | S S

See the Ham Radio Deluxe Review located in August QST

HRD-SOFTWARE LLC

Sales: (813) 381-7714 http://www.hrdsoftwarellc.com

Sales@hrdsoftwarellc.com

Join or Renew your ARRL Membership www.arrl.org/join

The ARRL

DXCC List

April 2012 Edition

RemoteHamRadio.com
On the air from anywhere!

-

3% Siach Fled o O T UUDTE—— N
o “a

50 o == -

- - :
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[ — . | 8 20
uw =9 .00

- ———

Operate from restricted HOAs, apartment buildings, your vacation home,
or even your home shack - all without the costs and headaches of maintain-
ing a tower. Experience operating world-class stations across the U.S. and

abroad with a real radio, not a clunky software-based solution.

The official source of DXCC information. Record
the DXCC Entities you've worked and QSLed!
This edition includes a complete listing of DX
Century Club rules including the latest changes
and clarifications, plus the current entity list.
AIs_o incluqes a preﬁ)_( cross.-reference, the list

: > . g
* Authentic operating experience 4 /
* Access to several award-winning stations [ /n

® Elecraft K3/0 supplied 14 né-’ﬂ

/
/

E y
* Use a real radio, mic, and key \H}b
‘Y’c

* Operate all modes, including digital
888-675-8035

e Control rotators, stacks, and 4-squares

If you already own a K3, contact us for a free trial!

image of K3 used with permission. "Elecraft” is a registered trademark of Elecraft, Inc

Special Advertising Section - DXing 2013 133
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The ARRL
Operating Manual
Everything for the Active
Ham Radio Operator

10th Edition

There’s nothing quite like the
excitement of getting on the air!
The ARRL Operating Manual is the most

complete guide to Amateur Radio operating.
You'll find everything need to know—

Includes:
¢ Amateur Radio — All About Operating

¢ VHF/UHF — FM, Repeaters,
Digital Voice and Data

« VHF/UHF — Beyond Repeaters

 Disaster, Public Service and
Emergency Communications

* Traffic Handling — Getting the
Message Through

* DXing — Contacting Those
Faraway Places

 Contesting — Radiosport
¢ HF Digital Communications

* Image Communications
¢ Amateur Satellites

e Legally, Safely, Appropriately
—The FCC Rules and You

* Remote Station Control
Over the Internet

* Operating Awards
* References

ARRL Order No. 5965
Special ARRL Member Price!
Only $29.95*(regular $34.95)
*plus shipping and handling
The national association for
ARRL AMATEUR RADIO®
R SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

R
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Our 1st Ad in the July, 1981
Edition of QST!
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All prices plus shipping/handling. 888-302-8777.
Also available from Alpha Delta dealers.

www.alphadeltacom.com
for product technical details, installation requirements,
pricing, dealers and contact information

Superior
Customer Service

Continuous Product
Innovation

Since then, many of the
advertisers in that issue have
gone out of the ham radio
business and are no longer
around. Some are still in the
business, including ALPHA
DELTA.

If you want a company
with STAYING POWER,
that’s US!

Over the years, we have
continued to grow and add
to our product offerings with
leading state of the art
technology and lab,
government and military
approvals!

We were there to support
you then, and we’re here to
support you NOW! And, we’ll
be here to support you in the
future.

That’s US!
Don, W8AD; Jim, WB4ILP

Special Advertising Section - DXing 2013
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Available at: ¢ HRO
+ Universal Radio ¢ Radio City
+ AES + R&L Electronics

PK-232SC+ with New Dual Port Option!

Timewave

M Dual Port - two radios at same time!
M Single USB connection to computer
B USB Sound Card built-in
M 3-Way Rig Control built-in -
logic level, RS-232 & USB!
Bl Computer isolated from radio
M Real FSK and high-speed keyboard CW

*Upgrade any PK-232 to the PK-232SC with
New Lower SC + DSP Upgrade Combo Pricing!

Customize your PK-232 installation with our complete line
of upgrades, accessories and cables.

B PK-232SC+ Multimode Data Controller*

Sound Card, Rig Control, USB, Pactor, RTTY, CW
Packet, Dual Port Option & more!

100,000 sold - All-time top selling data controller!

For the first time in 23 years, we tweaked the PK-
232’s main PC board! Now with a dual port option,
the incredible PK-232SC+ again expands its role in
your radio station. The new PK-232SC+ can operate
legacy modes on one port and sound card modes on
the other - simultaneously! The SC+ connects to your
computer with a single USB cable - no audio cables,
no RS-232 cables! It has a built-in USB sound card
with isolated audio I/0 to your radio to prevent ground
loops. The logic level and RS-232 rig control is opti-
cally isolated for your Icom CI-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.

Need Software? Check the new Ham Radio Deluxe & Radio Operating Center bundle!
Optimized for the PK-232SC + and other Timewave/AEA TNCs www.ham-radio-deluxe.com

Signal Processing, Antenna Analysis, Data & Remote Control

Il DSP-599zx Audio Signal Processor*

Noise Reduction, precision highpass, lowpass,
bandpass & notch filtering for audio, CW & data.

Il TZ-900 Antenna Analyzer

Sweep and analyze antennas in seconds. Zoom,
Compare & Store Data. Sunlight-visible color graphics,
handheld, rechargable batteries, no computer required.

Il ANC-4 Antenna Noise Canceller see & hear a demo on YouTube!

Kill Noise before it reaches your receiver!
Great for supressing power line noise, plasma TV

Now shipping with new
bigger & brighter display!

Once you use the TZ-900 -
you’ll never want to use any other!

noise & many other local electrical noises.

HamLinkUSB™ Rig Control & PTT/FSK TNC & Multimode Data Controller

W HamLinkUSB" Rig Control Plus

C-IV, CAT, RTS (PTT, FSK or CW) for sound card software
Perfect for HRD owners with simple sound card adapters

B HamLinkUSB™ USB-to-RS-232 Adapter
Proven FTDI Chip. 9 and 25 pins for all radios and TNCs!

B PK-96/100 TNC - 1200/9600 Packet*

Available with USB or RS-232

B DSP-232+ Multimode Data Controller*

Sound card interface, USB, Pactor, 1200/9600 Packet

*From the Timewave Fountain of Youth - Upgrades for many of our DSP & PK products. Call Us Now!
Timewave Technology Inc.

www.timewave.com
sales@timewave.com

23 Empire Drive
St. Paul, MN 55103 USA

651-489-5080
Fax 651-489-5066

YouTube is © 2012 YouTube, LLC



MFJ BigEAR™

8-Band Portable Dipole
34 feet Radiators
Covers 7-55 MHz,

Whether you’re relaxing in the mountains or beach or at your
antenna restricted neighborhood, MFJ’s BigEAR™ portable HF
dipole puts out a strong full-size dipole signal!

Full Size Performance

BigEAR’s™ whopping 34-feet stainless steel radiator -- twice the
length of other portables -- gives you full-size dipole performance
on 20-6 Meters. An ultra low loss, high-Q adjustable air-wound
loading coil gives you highly efficient loaded dipole performance
on 30/40 Meters.

Full-size and ultra low loss loading coil is a winning combina-
tion that stands head and shoulders above shorter backpack anten-
nas. All your power is radiated, not wasted in loading coils.

Rotatable Dipole Directivity

BigEAR’s™ dipole pattern lets you aim a strong main lobe toward

your QSO or null out QRM by simply rotating your tripod or mount.
True General Coverage
You can tune it up with exceptionally low SWR on any frequen-

BigStick™ 18-foot

Portable Vertical

For the Ham on-the-go!
Carry a BigStick™ for strongest,
loudest portable signal on the band!
MFJ-2286 MFJ’s extra long
$9995 17 foot stainless-steel
telescoping whip
gives you full-size antenna for full
size performance 20 to 6 Meters
but collapses to just 28 inches.
An ultra low loss, high-Q
adjustable air-wound loading
coil gives you highly efficient
operation on 30/40 Meters.
This extra long radiator and
ultra low loss loading coil isa |
winning combination that
stands head and shoulders
above shorter backpack antennas.
I Antenna is 18 ft. fully extend-
ed. Disassembles and collapses to
28” in seconds. Fits most packs or
suitcases! Just 2 pounds, you’ll
hardly know you are packing it!
Tapped loading coil covers 7-
55 MHz without gaps. Great for
M Ham Bands and outstanding for
image-free shortwave broadcast!
Everything included for instant
operation. Easily mounts to any
~mast up to 1/2 inch. SO-239 for
coax. 3/8-24 antenna connector.

. Counterpoise kit included.
Ensures low SWR, high efficiency.
All aluminum, stainless steel

construction ensures years of
excellent performance. One kilo-
watt rated.

lock.

18 foot Telescopic
Fiberglass Mast
with Tripod

MFJ-1919EX, $139.95.

Put your antennas anywhere
and get them up high with this
super-strong 18 foot telescoping
fiberglass mast and heavy-duty
steel MFJ-1919 tripod.

QuickClamps™ easily collaps-
es mast to 5 feet. Mast has thick
1/8 inch wall, .75 inch diameter Rotata
top, 1.5 inch bottom. 15 Ibs. w

All tripods are black heavy-
duty steel with braced triangle
base, non-skid feet and mast

MFJ-1918EX, $89.95. MFJ-
1918 tripod with super strong 9.5
foot telescoping fiberglass mast.
Collapses to 3.8 feet.
QuickClamps™. Mast has thick
1/8” wall, */s inch top, 1 inch
bottom. Weighs 6.5 Ibs.

Tripods Only
MFJ-1919, $89.95, Large

tripod. Supports 100 1b. 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.

66 Ibs. 1 inch diameter mast extends 6
foot. Collapses to 3.2Hx.3D feet. Triangle
base spreads to 2.75 feet. Weighs 6.75 Ibs. FAX:S662)323—6551 8-4:30 CST, Mon.-Fri. Add shipping.

L MFJ-2289

179
cy between 7.0 and 55 MHz. Handles QRP to a full killowatt PEP.
Element Tips High In-the-Air

Distinctive V-shaped elements are set 45 degrees from the hori-
zon to keep element tips high in the air. This maximizes radiation,
minimizes ground loss and prevents hazardous contact.

Built-in Guanella Current Balun

Current Balun gives you consistent high-performance. Kills

feedline radiation, pattern distortion, SWR shifts, RFI, noise pickup.
True Backpack Portability

Antenna is over 34 feet long fully extended, but disassembles
and collapses to 27 inches in seconds. Fits most backpacks or suit-
cases! Just 2 pounds -- you’ll hardly know you are packing it!

Goes Up Fast

Fewer parts to assemble. Much faster tune-up procedure. Heavy-
duty aluminum center block instantly mounts on any mast/tripod up
to 7/8 inches with MFJ’s heavy-duty NoTool™ mast lock. SO-239.
For confined spaces, shorten whips and use loading coil to resonate.

17 foot

Stainless Steel
Telescoping Whip

A e
MFJ-1979, $59.95. Super-strong, super long
17 foot stainless steel telescoping whip. 27 in.
collapsed. 10 sections. 3/8-24 threaded base.
MFJ-1977, $44.95/12ft; MFJ-1796, $39.95/10ft
MFJ-1974, $34.95/8{t;MFJ-1972, $14.95/4'/ft
Single-band
ble mini-Dipoles
B Use these
= inexpensive,
lightweight,
isolated mini-
dipoles when
space is limit-
ed for tempo-
- .- rary or per-
manent installations. 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 MFJ-
22XX (insert band in “XX”) $44.95. 75/60
Meters, $49.95 each. Total length 14 feet. For
mounting masts up to 1.25” OD.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ-1918, $49.95, MFJ ENTERPRISES, INC.
Smaller tripod. Supports 300 Industrial Pk Rd, Starkville,

MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

Prices and specifications subject to change. (c) 2013 MFJ Enterprises, Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info



((t=))) Visit Us At a Hamfest Soon! See

chks Jvep the Schedule On Our Web Site
Radlo www.qsradio.com

‘ ‘ The Ultimate

Powerpole and Coax Prep,
Strip & Crimp Kit
Great New Items!
PWR-Blok™

Full-cycle ratchet crimper with Andy-
Crimp Pro™ die set, two coax die sets, coax
4-6-8-10-12 Outlet
Powerpole Splitters

strippers, wire strippers, and coax cutter,
; G :..w

in a sturdy ABS case. Crimps 15-30-45-50-

75A Powerpoles, Molex, insulated and non-

insulated terminals, LMR-400, 9913, RG-8,
RG-213, RG-8X, RG-58, RG-316, RG-174,

= more. High quality Type N, PL-259,

e B Mini-UHF, BNC, TNC and SMA

connectors are always in stock.

On Sale $129.73
Cheap Coax Is No Bargain!

Poor quality feedline can easily eat up
half of your transmit power. We carry
a wide variety of high quality, low

Andy-Crimp Pro™

15-30- 45 50-75 Amp Powerpoles
And Many Other Connectors

On Sale $49.73

Fused Powerpole
Cables

Many Types

Available P ——
| —

/In-Line DC
Meter w/
Powerpoles

Ny

DC Power !)
Cables & Plugs
¥ for Most Rigs £

et 12V Power

We Have More Powerpole

Mint-Tin Supplies Grab-n-Go Kit
Stuff Than AnybOdY! _ Project Kit $29.73 and up Includes Radio!
And we sell only genuine o — Eate threshold e

Anderson Powerpoles.
No Chinese copies here!

e Analyzers
=

Ig e =0, 254 ’ q
- ! Componen
- — % "
/-"
-

r e

Quicksilver Radio Products

Sign up on our Web Site for your free newsletter
Ham Radio news, tech articles, and special discounts




MFJ Switching Power Supplies

Power your HF transceiver, 2 meter/440 MHz mobile/base and accessories with
these highly reliable 15, 22, 30, 40 or 75 Amp MFJ Switching Power Supplies!
No RF hash . .. Super lightweight . . . Super small . . . Volt/Amp Meters . . .

MFJ’s adjustable voltage switching These babies are clean . . . Your bud- MFJ Power supplies are fully protected
power supplies do it all! Power your HF or  dies won’t hear any RF hash on your sig- with Over Voltage, Over-temperature and
2M/440 MHz radio and accessories. nal! None in your receiver either! These Over Current protection circuits.

MFJ’s MightyLites™ are so light and super clean MightyLites™ meet all FCC MFJ MightyLites™ can be used any-
small you can carry them with one hand! Class B regulations. where in the world! They have switchable
Take them with you anywhere. Less than 35 mV peak-to-peak ripple AC input voltage and work from 85 to 135

No more picking up and hauling around  under 25 or 45 amp full load. Load regula-  VAC or 170 to 260 VAC. Replaceable fuse.
heavy, bulky supplies that can give you a tion is better than 1.5% under full load. A whisper quiet internal fan efficiently
painful backache, pulled muscle or hernia. You won’t burn up our power supplies!  cools your power supply for long life.

22 Amp Continuous 22 Amp Continuous 40 Amp Continuous 70 Amp Continuous
.lg vy e —— . Y _ e —

Ham $ MFJ-4125

Radio’s 95 9 K =
smallest 84 Mi ite™

and lightest 22 Amp continu- 22 Amps MFJ-4225MV 40 Amps MFJ-4245MV

ous power supply is also its continuous, $9995 continuous, $ 1 4995 75 Amps  MFJ-4275MV
best selling! 25 Amps 45 Amps

maximum $2 4995
22 Amps continuous/25 Amps  maximum. Like MFJ-4125 but max. Adjustable 9-15 VDC out-  and 70 Amps
max at 13.8VDC. 5-way binding  adds Volt/Amp meters, cigarette  put. Volt/Amp meters, cigarette ~ continuously. Adjustable volt-
posts on front, SA quick connects  lighter plug. Adjustable 9-15 lighter plug, front 5-way binding  age 4.0-16 VDC. Short circuit,
on back. 85-135/170-260 VAC VDC Output. 5'4Wx 4'/.2Hx6D posts, two rear quick connects. overload and over-temperature
input. 2.9 lbs. 54Wx3Hx5%/:D”.  in. Weighs 3.7 lbs. Use 85-135 5.5 Ibs. 7'-Wx 4*/sHx9D inches.  protection, 10.5 lbs. 9°4Wx5'/-H
MFJ-4125P, $94.95. Adds 2-  VAC or 170-260 VAC input. Use 85-135 VAC or 170-260 x9'4D”. Great for Ameritron’s
pairs Anderson PowerPoles™. Replaceable fuse. VAC input. Replaceable fuse. ALS-500M mobile amplifier!

High Current Multiple DC Power Outlets __15 Amp Continuous

: ; ; : 15 Amps continuous, 17
Power multiple Transceivers/accessories from a single DC power supply . . . Keeps AT e 5 158 D Es
you neat, organized and safe . . .Prevents fire hazard . . . Keeps wires from tangling up 0 It .
and shorting . . . Fused and RF bypassed . . . 6 foot, 8 gauge color coded cable . . . Ver-voltage, over-curren

X L. protection. 5-way binding
Versatile 5-Way Binding Posts MFJ-1118 posts. Load fault indicator and FI-4115
MFJ-1118, $84.95. Power two HF 38495

) ; . automatic shutdown. 90-130 95
and/or VHF rigs and six accessories VAC input. 1'/ Ibs. Tiny 3*sWx2'/sHx3*/sD
from your main 12 VDC supply.

inches fits easily in an overnight bag.
BEl  ERTERE

Built-in 0-25 VDC voltmeter. Two MEJ-1116

pairs 35 amp 5-way binding posts, $5995

fused and RF bypassed for trans- . .

ceivers. Six pairs RF bypassed bind- MEFL1112 Linear with 19.2 Ib. Transformer

This heavy-
duty linearly
regulated MFJ-
4035MYV has
abolutely no RF
Hash. 1t delivers
i 30 Amps contin-

¥ uous, 35 AmpsNo RF Hash’
"""" maximum from its mas-
4 sive 19.2 Ib. transformer.

ing posts provide 15 Amps for acces- $ 4 495

sories. Master fuse, ON/OFF

switch,“ON” LED. 12'/2x2%/:x2'/> in. MEL1117
MFJ-1116, $59.95. 8 pairs binding -

posts, 15A total. Voltmeter, on/off switch. 56495
MFJ-1112, $44.95. 6 pairs bind-

ing posts, 15 Amps total. MFJ-1128
MFJ-1117, $64.95. Powers four $1 0495

transceivers simultaneously (two at

35 Amps each and two at 35 Amps

MEFJ-4035MV

*149°

combined). 8x2x3 inches. MFJ-1126 Front panel adjustable 1-14 VDC output
All PowerPoles™ $84°5 with convenient detent at 13.8 VDC. Volt/Amp
MFJ-1128, $104.95. 3 high-current Meters. 1% load regulation, 30 mV ripple.
outlets for transceivers. 9 switched MFJ-1129 Over-voltage/current/temperature protection,

outlets for accessories. Mix & match 51 1 495

included fuses as needed (one-40A, nects and a covered cigarette lighter socket
one-25A, four-10A, four-5A, three- for mobile accessories. Front panel replace-

1A fuses installed). 0-25 VDC Foltmeter. sMg4U, é‘; " able fuse. 110 VAC input. 9',Wx6Hx9%:D in.
Extra contacts, fuses. 12Wx1'/.Hx2/.D”.
MFJ-1126, $84.95. 8 outlets, each Free MFJ Catalog

5-way binding posts, 2 pairs of quick-con-

fused, 40 Amps total. Factory installed (20A max) -- 5 PowerPoles® and 2 bind- Visit: http://www.mfjenterprises.com
fuses: two 1A, three 5A, two 10A, one 25A, ing posts. Fuses include (1- 40A, 2-25A, or call toll-free 800-647-1800

one 40A. 0-25 VDC Voltmeter. Includes 3-10A, 3-5A, 2-1A installed). 0-25 VDC —

extra PowerPoles®, extra fuses -- no extra Voltmeter. Includes extra PowerPoles™ and 'é chzar No M‘melr th/lli warrgnty ;1'30 d?’ moﬁ?}
cost. 9Wx1'/sHx2%/4 inches. fuses, 12'2,Wx1'/4Hx2%.D inches. ack guarantee (less s/h) on orders direct from

PowerPoles™ AND 5-Way Binding Posts MFJ-1124, $64.95. 6 outlets each fused, MFJ ENTERPRISES, INC.
MFJ-1129, $114.95. 10 outlets each fused, 40 Amps total. 4 PowerPoles®, 2 high- 303 grédusgtrlal Ijk6%g, §t2a§kvélélg’
40 Amp total. 3 high-current outlets for rigs  current binding posts, Installed fuses: 1- M 759 PH: ) 323-5

-2 PowerPoles” and one 5-way binding — 40A, 225A, 210A, T-SA, 1-1A. Includes gy x Tech Help: (662) 323-0349

; . 662)323-6551 8-4:30 CST, Mon.-Fri. _Add shipping.
pOSt. 7 switched outlets for accessories extra PowerPoles® & fuses -- no extra cost. Pprices an .vpeci/')zcatiom subject to change. (c) 2010 MFJEnterpri.vei,pencg



MFJ Speech Intelligibility Enhancer

.o makes barely understandable speech highly understandable!

MFJ Speech Intelligibility Enhancer
i

L WALAELE W

“What did you say?” Can you
hear b;:t . just ;‘an 't always u?nderstand
everything people are sayin

A{ we §£ ollc,ier high f‘:recﬁlency hear-
ing loss reduces our ability to under-
stand speech. Here’s why

Research shows that nearly half the
speech intelligibility is contained in
1000 to 4000 Hz range, but contains a
miniscule 4% of total speech energy.

On the other hand, the low frequen-
cies, 125 to 500 Hz have most of the
speech energy (55%) but contribute very
little to intelligibility -- only 4%.

To dramatically improve your ability

MFJ Contest Voice Keyer

Transformer-coupled -- No RFI, hum or feedback . . .

Records received audio . . .

$ MFJ-434B
95 Stop Button,

1 99 your micro-
phone’s PTT/VOX, remote
control or computer.

Has jack for remote or com-
puter control (using CT, NA or
other program). Lets you select,
play and cancel messages.

Your mic’s audio character-

seconds total, 5-messages . . .

Let this new microprocessor
controlled MFJ Contest Voice

Keyer™ call CQ, send your call
and do contest exchanges for

o

to understand
speech, you must:

First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelli-
gibility is concen-
$ MEFJ-616 o trated. .

Second, drasti-

1 89 cally reduce speech
energy below 500 Hz where only 4% of
speech intelligibility lies.

The MFJ-616 splits the audio speech
band into four overlapping octave
ranges centered at 300, 600, 1200 and
2400 Hz. You can boost or cut each
range by nearly 20 dB.

A balance control and separate 2'/> Watt
amplifiers let you equalize perceived
loudness to each ear so both ears help.

By boosting high and cutting low fre-
quencies and adjusting the balanced con-
trol, speech that you can barely under-
stand become highly understandable!

75

halted by the

Wipe out noise and interfer-
ence before it gets into your
receiver with a 60 dB null!

Even if you don  have high frequency
hearing loss, you’ll dramatically improve
your ability to understand speech.
You’ll get an edge in contesting and
DXing and enjoy ragchewing more.

Here’s what OST for April, 2001 said
... “I expected a subtle effect at best,
but I was astonished . . . The result was
remarkably clean, understandable
speech without hissing, ringing or other
strange effects . . . made a dramatic
improvement . . .”

Immuned to RFI. Has phone jack,
on/off speaker switch, 2 inputs, bypass
switch. 10Wx2'/2Hx6D”. Needs 12 VDC.

MFJ-1316, $21.95. For 110 VAC
operation. Provides 12 VDC/1.5 Amps.

MFJ-72, $69.80. All-in-one MFJ-
616 Accessory Pack. Includes MFJ-392
headphones, two MFJ-281 speakers and
MFJ-1316 power supply. Save §7!

Try it for 30 Days

Order from MFJ and try it -- No obli-
gation. If not delighted, return it within
30 days for refund less shipping.

60 dB Null wipes out
noise and interference

MFJ-1026

$1 9995

out a strong local ham or AM
broadcast station to prevent your
receiver from overloading.

Use the MFJ-1026 as an
adjustable phasing network.
You can combine two antennas
to give you various directional
patterns. Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.

=

you in your own natural voice!

Store frequently used phrases
like “CQ Contest this is AASMT”,
“You’re 59 . .. “Qth is Mississ-
ippi” . .. Contest by pressing a
few buttons and save your voice.

Record and playback 5 natural
sounding messages in a total of
75 seconds. Uses eeprom -- no
battery backup needed. Use your
mic or its built-in mic for recording.

You can repeat messages
continuously and vary the repeat
delay from 3 to 500 seconds.
Makes a great voice beacon and
calling CQ is so easy.

You can also record and play
back off-the-air signals -- great
help if you didn’t get it right the
first time! No more “Please repeat”.

A playing message can be

istics do not change when your
MFJ-434B is installed.

All audio lines are RF fil-
tered to eliminate RFI, audio
feedback and distortion. An
audio isolation transformer
totally eliminates hum and dis-
tortion caused by ground loops.

New! It’s easy to use -- just
plug in your 8 pin round or mod-
ular mic plug, set the internal
jumpers for your transceiver and
plug in the appropriate (included)
cable for your rig.

Built-in speaker-amplifier.
Speaker/phone jack. Use 9 Volt
battery, 9-15 VDC or 110 VAC
with optional MFJ-1312D,
$15.95. 6'2Wx2'/-Hx6'/2D in.

MFJ-73, $34.95. MFJ-434B
Remote Control with cable.

Eliminate all types of noise -
- severe power line noise from
arcing transformers and insula-
tors, fluorescent lamps, light
dimmers, touch controlled
lamps, computers, TV birdies,
lightning crashes from distant
thunderstorms, electric drills,
motors, industrial processes . . .

It’s more effective than a noise
blanker! Interference much
stronger than your desired signal
can be completely removed
without affecting your signal.

It works on all modes -- SSB,
AM, CW, FM -- and frequences
from BCB to lower VHF.

You can null out strong QRM
on top of weak rare DX and
then work him! You can null

Easy-to-use! Plugs between
transmitting antenna and trans-
ceiver. To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button.
Use built-in active antenna or an
external one. MFJ’s exclusive
Constant Amplitude Phase
Control™ makes nulling easy.

RF sense T/R switch auto-
matically bypasses your trans-
ceiver when you transmit.
Adjustable delay time. Uses 12
VDC or 110 VAC with MFJ-
1312D, $15.95. 6'/2x1'/:x6'/4 in.
MFJ-1025, $179.95. Like

MFJ-1026 less
built-in active
antenna, use

external noise antenna.

MFJ tunable Super DSP filter

Only MFJ gives you fun- MFJ-784B
able and programmable
“brick wall” DSP filters.

You can continuously fune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint
and eliminate interference.

Only MFJ gives you 5 factory pre-set
and 10 programmable pre-set filters you

$27995

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

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

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

Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

can customize. Automatic notch filter
searches for and eliminates multiple het-
erodynes. Advanced adaptive noise reduc-
tion silences background noise and QRM.

http:// www.mfjenterprises.com for instruction manuals, catalog, info



MFJ

World's largest HF SWR/Watt-

meter has giant 6% inch meter!

This one you can SEE! Extra-long
scales gives you highly accurate SWR and
power measurements. Huge numbers makes
reading easy across your shack.

Like your analog watch, one glance at the
meter needle gives you fast and accurate
readings without actually reading the scale.

MFJ's exclusive TrueActive™ peak read-
ing circuit captures frue peak or average for-
ward and reflected power readings.

Has 20/200/2000 Watt ranges for accurate

MFJ peak-reading giant 4.5 inch
’Cross-Needle SWR/Wattmeter

See it all at once on giant Cross-Needle
SWR/Wattmeter! MFJ-891 simultaneously dis-
plays forward/reflected power and SWR on easy-
to-read three-color scale. 20, 200, 2000 Watt
ranges have individual scales. True™Active
MFJ-891 peak-reading circuit reads forward and reverse
$ 5 true peak power in all modes. New directional

1 09 coupler gives increased accuracy over entire 1.6 to
60 MHz frequency range. Low bias Schottky diode detectors
increase linearity at low power -- great for QRP. Super-bright
LED backlight with on/off switch provides smooth even illumina-
tion. DC grounded antenna connections prevent electrostatic build
up. Quality SO-239 connectors. Designer-styled molded front
panel and rugged metal housing looks great. 7'/sWx4'/,2Hx4'/-D in.

giant 6.5 inch SWR/Wattmeter

MFJ-868 QRP or QRO operation.
$1 4995 Exclusive MFJ Wattmeter
Power Saver™ circuit turns on
meter only when RF power is being measured.
Covers 1.8-30 MHz. Use 9 volt battery
or 12 VDC or 110 VAC with MFJ-1312D,
$15.95. 7TWx5'/2Hx5D in. SO-239 connectors.

Giant 144/220/440 MH,
SWR/Wattmeter
MFJ-867, $159.95. Like MFJ-
868 giant SWR/Wattmeter, but
covers 144/220/440 MHz.

MFJ high-accuracy Digital
SWR/Wattmeter

MFJ-826B has a large high-contrast,
high-accuracy backlit LCD display. Auto-
ranging selects optimum full-scale range :
from 25W, 250W and 1500W ranges
with full 10-bit resolution on each range. Covers $ MFJ’826B95
entire amateur power spectrum. Built-in frequency 1 79
counter selects frequency compensated data set to insure highest
accuracy for each band. Displays frequency, provides digital read-
out for older rigs and QRP rigs. True peak/average and forward/re-
flected power, SWR and frequency are simultaneously displayed.
Select bargraphs to display forward/reflected power or forward /SSWR
or SWR only. MFJ’s PeakHold™ freezes highest forward power
displayed 1, 2 or 3 seconds. When SWR is greater than 1.5 to 3
(selectable) an alarm LED lights and buzzer sounds. Use 12 VDC
or 110 VAC with MFJ-1312D, $15.95. 6'>-Wx2%sHx6D inches.

www. mfjenterprises.com . .. World’s largest selection o HF/VHF/UHF SWR Wattmeters!

" MFJ-862 MFJ-864
5 ‘60° lER)-99*
Lighted Cross-Needle,SWR/

Lighted 3” Cross- | Lighted Cross-Needle
Needle Meter, SWR/Watts, | Meter, SWR/Watts, 144/
1.8-200 MHz, Fwd/Ref  |220/440 MHz, 30/300
pwr, 30/300W Corﬁact Watts Fwd, 60/6 W Ref.

MFJ-4416B Super Battery Booster

Boost battery voltage as low as 9 Volts back up to 13.8 VDC! Keeps your transceiver at
full power output, compensates for run down battery, wiring voltage drop, car off . . .

: tery damage from over-discharging. RF sense
turns MFJ-4416B off during receive to save
power and increase efficiency. Adjustable
12 to 13.8 VDC output pass-through voltage
improves efficiency and lets transceiver run
cooler. Has output over-voltage crowbar
protection. Anderson PowerPoles® and high-
current 5-way binding posts for DC input,
regulated output. 7°/4Wx4Hx2'/sD inches.

_100 Watts SSB from
cigarette lighter socket!

4-Farad capacitors supply
25 Amps needed for 100
Watts SSB peaks and replen-
ished by 10 Amps average
from cigarette lighter sock-
5¢t Protects against reverse/over
voltage, voltage transients, short
circuits. Provides super noise/ripple filtering.

_ MFJ all-in-one Transmit Audio Console
MFJ all-in- one Transmit Audio Console gives you an

MFJ-44168B _ Boost battery voltage as
$1 4995 low as 9 Volts back up to
13.8 VDC'! Keeps your transceiver at full
power output, provides full performance/
efficiency, prevents output signal distortion
and transceiver shutdown. Compensates
for run-down battery, wiring voltage drop
or when car is off. Provides up to 25 Amps  \MFJ-4403
peak with 90% efficiency. Selectable 9/10/11 $1 1 99
Volts minimum input voltage prevents bat-

o or powerful pileup penetrating speech . . . Adjustable

: == reduction . . . Clean low-distortion Compressor
gives you more powerful, richer, fuller soundlng speech and higher average
power SSB . . . Smooth Limiter keeps audio peaks from over-driving your

MFJ-655B
$2 1 995
transmitter, prevents SSB distortion and splatter. Universal Mic-Interface lets you use any
microphone with any transceiver. Has low-noise preamp, mic voltages, PTT jack, impedance
matching, level controls, RF/audio isolation, VU meter, headphone monitor, auxiliary input.

MFJ-815C MFJ-812B
58995 53995

Lighted 3” VHF SWR Wattmeter, 2M/

Watts, 1.8-60/144/440 MHz, |C/N Meter, SWR/Watts, 1.8 220 MHz, built-in field
30/300W Fwd, 6/60W Ref. [-30 MHz, 300/3000W Fwd, |strength meter, Fwd/Ref,
Hook up HF&VHF/UHF rigs. 60/600W Ref. True Peak. Pwr in 2 30/300W ranges.

MFJ AC Line RFI Filter

Eliminate obnoxious power line and
computer hash and noise by 6 S-units!

Filters and reduces AC power MFJ-1164B
line RFI, hash, noise, transients, 995
surges generated by computers, motors, RF
transmitters, static/lightning by 30 db and
up to 60-80 dB with a good earth ground.
Super fast, nano-second overvoltage protec-
tion. Four 3-wire 15A, 120VAC outlets.

Transceiver Surge Protector

MFJ-1163, $69.95.
Protects your expen-
sive transceiver
from damaging

power surges. Capacitive decoupling and
ultra-fast MOV protection. 4 AC outlets.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

Noise Gate gives you transparent, back-ground noise * 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, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

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

Prices and specifications subject to change. (c) 2011 MFJ Enterprises, Inc.

MFJ ... The World Leader in Amateur Radio!
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TELE WAVE, INC.
f

Professional quality for Amateur radlo,

or ArdUINO s
Telewave Yagi antenn o ; MHz Py
in multiple bands for = stagions, nking,
and hand held use with portable site analyzars.
Each antenna offers cantin. cus coverage ovef
the specified frequercy b and g prﬂm.ﬂ
with & heavy-duty TXYLA ating that
completely seals tha ante -

An N-Female connector is permanently mounted
in the end of the ba@r, and the transmission line
is sealed inside the boom. Thadriven element is
protected by @ synth fibomeminf orced radome
to prawvent dﬂi‘unir‘. oducts ara
proudly manufactifed in th

Ham Radio
for Arduino ana PICAXE

Easy to build microcontroller

Portable and Custom Stand-Alone : weekend projects— for use
A“,f_ﬁ,“jMEM{EEj;ﬁ in the shack,4n the fieid,

Solar Power Systems |l and on the air!

Editor Leigh L. Klotz, Jr, WA5ZNU, has

assembled this first edition of Ham

Radio for Arduino and PICAXE to

help introduce you to rewards of

experimenting with microcontrollers.

‘i Klotz and many other contributors have
|

Tislerivene B plowstec] 88 <+ -+ hscoud Tor ol demateurs @ | clibes
with valhdf calisign, I

TELEWAVE, INC. » San Joze, CA » 1:8

designed projects that will enhance
your ham radio station and operating
capabilities. Or, take it the next step,
using these projects as a launch pad
for creating your own projects.

'FREE PLUGS

CONNECTOR INSTALLATION

| INCLUDED |

| for most | b
modern Projects:
radios | = APRS Data Logger
$58.95 | = QRSS Beacon
Call us = Multimode Transmitter Shield
| for specific | = High Voltage, High Frequency, and
information | High Temperature Data Logger
| about vour = Receive-Only, Low-Power APRS iGate
| radio. g | = PICAXE Keyer and CW Beacon Keyer
| Headset | = Solar Tracker
; = Nanokeyer
| Kis from | | = Handheld Radio Talk Timer
$29.95 | ¢ " APRS Messenger
| Listen-only = DTMF Controlled SSTV Camera
| headsets | © = APRS Display
$44.95 | = Waterfall

= SWR Scanner

1 '800'634'0094 ...and more projects using the Arduino,

PICAXE, and ATtiny microcontrollers
30-DAY MONEY-BACK GUARANTEE | M
WAaRREN GREGOIRE & AssociaTes LLC | Ham Radio for

CALL NOW TOLL-FREE

1933 Davis STReET, SUITE 276 Arduino and PICAXE

Cillusat 2338050 | | | | swloen s ARRL Order No, 3244
oice 510-633-9353 ¢ 510-633-9355 k e
m us atmmm'm l_ WEBSITE WWW.WARRENGREGOIRE.COM N Special Member Price!
—_————— — — — — — — Only $29.95* (retail $34.95)

OSL Card Envelope Mailing Systems and International Postage Stamps “Shipping and Handiing charges apply. Sales Tax i required for
all orders shipped to CT, VA, and Canada. Prices and product
& availability are subject to change without notice.
= No folding of return envelope
= Security tinted g —
® Airmail border & designation printed 7?'
* Européan size shown here :
L] ’.ﬂpm + ﬂw ONLINE WWW.ARRL.ORG/SHOP
ng ORDER TOLL-FREE 888-277-5289 (US)

www.airmailpostage.com

142 October 2013

The national association for
ARRL AMATEUR RADIO®

SHOP DIRECT or call for a dealer near you.




MFJ Pocket size Morse Code Reader™

Hold near your receiver — it instantly displays CW in English! Automatic Speed Tracking . .. Instant Replay . ..

32 Character LCD ... High-Performance Modem. ..

Is your CW rusty?

Relax and place this tiny pock-
et size MFJ Morse Code Reader
near your receiver’s speaker . . .

Then watch CW turn into solid
text messages as they scroll across
an easy-to-read LCD display.

No cables to hook-up, no
computer, no interface, nothing
else needed! k

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 rusty.

Practice by copying along with the
MFJ-461. It’ll help you learn the
code and increase your speed as you
instantly see if you’re right or wrong.

Eavesdrop on interesting Morse
code QSOs from hams all over the
world. It’s a universal language
that’s understood the 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

: € ' e
your receiver speaker until the

-

Computer Interface. .. Battery Saver... More!

MFJ-461 to your receiver with a
cable. A battery saving feature puts
the MFJ-461 to sleep during peri-

lock LED flashes in time with
the CW. Digs out weak signals.
Phase-Lock-Loop even tracks
slightly drifting signals.

Of course, nothing can clean up and
copy a sloppy fist, especially weak sig-
nals with lots of QRM/QRN.

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 its 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
shirt pocket with room to spare -
smaller than a pack of cigarettes.
Tiny 2'/:x3'/:x1 inches. 5'/> ounces.
Super easy-to-use! Just turn it
on -- it starts copying instantly!

MFJ-26B, $9.95.
Soft leather protec-
tive 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 MFJ-461 is
plugged into radio speaker jack. 3.5 mm.

MFJ Morse Code Reader and Keyer Combination

Plug MFJ’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 won t
even know you re still learning the code! Sends
and reads 5-99 WPM.

Automatic speed tracking. Large 2-line
LCD shows send/receive messages. Use

MFJ lambic Paddles

MFJ-564 Chrome
MFJ-564B Black
$6995 = ;

MFJ Deluxe lambic 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 MFJ and other electronic keyers.
Miniature Travel lambic Paddle

MFJ-561, $24.95. 1°/:Wx1°/:D x*/sH inches.
Formed phosphorous bronze spring paddle,

stainless steel base. 4 ft. cord, 3.5 mm plug.

MFJ Deluxe CW Keyer

Deluxe MFJ Keyer
has all controls on

% front panel for easy
access -- speed, weight,

MEJ-407D tone, volume knobs, and tune, semi/
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), tune
switch. Internal adjust weight, tone. Solid
state keying. Tiny 4x2x3'/> inches.

v

Keyer/Paddle Combo

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.
MFJ-551, $39.95. RFI suppressed
keyboard, a must to avoid RFI problems.

MFJ Code Oscillator

MFJ-557 MFJ-557

$39°9 Deluxe
Code
Practice
Oscillator
has a

Morse key and oscillator 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, speaker.
Adjustable key. Sturdy. 8'/:x2'/:x3%/4 inches.

Key Only with adjustable
contacts. Handsome black.

MFJ-422D Best of all CwW
$ 95 worlds -- a deluxe

1 89 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,

MFJ-464

$ 95
199

(Keyboard, paddle
not included.)

WFJ CW KETERREADER
484

MFJPocket Morse Tutor
Learn Morse code anywhere
with this tiny MF.J Pocket-
sized Morse Code Tutor™!
Practice copying letters, num-
(- bers, prosigns, punctuations

MFJ-418 or any combination or words or

$8995 (SOs. 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
easier, enhances speech, improves

MFJ-550, $14.95. Telegraph (M= intelligibility, reduces noise, static,

hum. 3” speaker, 8 Watts, 8 Ohms.
MFJ 24/12 Hour Station Clock

MFJ-108B, $21.95. Dual
24/12 hour clock. Read UTC W
and local time at-a-glance. ="t
High-contrast 5/8” LCD, brushed aluminum
frame. Batteries included. 4'>2Wx1Dx2H in.
Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

sidetone, semi-automatic/tune or automatic ¢ 1 Year No Matter What™ warranty * 30 day money

modes. Use 9V battery or 110 VAC with
MFJ-1312D, $15.95. 4'/8x2°/8x5'/4 in.
MFJ-422DX, $99.95.
MFJ Curtis™ Keyer only, fits on your
Bencher paddle or MFJ-564 (chrome) or
MFJ-564B (black) paddles above.

back guarantee (less s/h) on orders direct from MFJ

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

FAX:S662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices an

specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

MFJ ... the world leader in ham radio accessories!



LFA Yagis by GOKSC : New-Age Engineering that
Lets You Hear the Difference!

The Loop-Fed Array (LFA) design by GOKSC InnoVAte your antenna system
has revolutionized the world of antenna design. with an LFA Yagi!
Hear the LFA difference and put more DX in your log! 2
+ Unique rectangular flat loop design yields low noise on receive and native 50-Ohm impedance

* Out-of-phase tips of driver loop greatly reduce side and back lobes in E/H planes.

* Super wide SWR and pattern bandwidth

* Excellent wet weather stability

* Cross-polarized versions for MAP65 EME available.

Info on LFA Yagis and our full line of HF, VHF and UHF antennas and equipment is at www.InnovAntennas.us (North & South America)
and www.InnovAntennas.com (Europe and ROW). Toll Free: (US) 888-998-8541 ext 103 - (UK) (0)800 0124 205

Fully Automatic Solid State Amplifiers & The COAXMAN
e . Amateur Radio Coax & Wire
= A”gpﬁfw m## d Pﬁ.D.! —— Assemblies To Your Specs
- Wireman Coax , Baluns
- - = www.coaxman.com
- — e wire@coaxman.com
3 ™ 405-745-WIRE (9473

Clear Signal Products, Inc.

405-376-WIRE (9473)

SPE EXPERT ZK-FA

| SPE EXPERT 1K-FA
o0 Wliple Anieana Outpu Pors = Auto Band Swkching = Full Breakcn = Lint Weight=smaiiFoopt. | BALUN ;,@. DESIGNS
www.expertampsusa.com

E-Mail: contact@expertampsusa.com = Telephone: (281) 682-6093 -
Expert Amps USA = 3311 Hilton Head Court * Missouri City, TX 77459 www.balundesigns.com

s L RIS | professionally built

| hoconpiets Guidoss Baluns and Ununs for all
by Steve Morris K7LXC antenna and feedline

he book is a winner.” -- Dave Ingram K4TWJ

" This Is essential reading for anyone thinking of appl Icatl l.'ll‘lﬁ.

Air Boss Antenna Launcher
www.kré4loairboss.com op

- . a on
See Video yen

= your Ly
ant

" their first tower project!” -- Mark Aaker KSUFQ

s L Quality Products at

W
1 you
\rl’.ﬂ' J
For "

- ; i Chas ' www.championradio.com
boss @krdloairboss.com ol m 888-833-3104 Reasonable
Prices
4 | ‘ennad ne NATIONAL RF, INC.
y TN Custom

Log Periodic Antennas () - indi
wvs?w.tennadyne.com NFD-1 winding
Call or Write for EHEEI RS Digital Display for on )

all or Write for atalog! vintage Gear N ey -
P.O. Box 352, ( l b Easily add the convenience Iuen St
Alto, MI 49302 . u eX of a digital frequency readout
Telephone: I ad Antennas to vintage gear by National,
616-622-4968 \?I:A]lw.cubex.com Collins, Hammarlund, etc. 817'832'7197

= 7-Digit Display
FROMOTING THE USE OF TEN METERS SINCE 1862 = 160 kHz to 55 MHz Range
g = For Receivers & Transmitters
Ten-Ten International NET, Inc. = Works with Increasing & Decreasing LOs ARRL,S Visa

= 7 BNC Inputs for Multiple Rigs!

Awards - Q50 Parties - Special Evenls - Paperchasing = Hook Up Tips Included! H @)

SaTHX S WX 3D Signature® Card
NETS DAILY (except Sundoy) on 28.380 and 28,800 at 1800z = 12V dc, ~135 mA (ps included)

CHECK US OUT ON THE WEER Visit Our Site for Complete Info!
7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111

werwilat-teinorg | www.10-10;
R 9 858.565.1319  FAX 858.571.5909
1349 Vernon Ter San Mateo CA 94402-3881 www.NationalRF.com

_—_r I inrad.net
INRAD &~
ilters for your
: - - FT-817/ND, FT-857/D | PO Box 2110
iNntermational radio and FT-897/D Radios! | Aptos, CA 95001

- TEL: 1-831-462-5511
Performance Products for Your Radio! FAX: 1-831-612-1815
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HF/VHF/UHF Transceiver

NEW IC-7100

Creating New Standards for HF Mobiles

100/100/50/35 Watts Output Power* Touch Screen with Built-in Speaker
RX: 0.03-199.999, 400-470MHz* IF-DSP Controlled Digital Features

1205 Alphanumeric Memory Channels External GPS Option

D-STAR

Information & Downloads
AMATEUR TOOL KIT | COMIC BOOKS | VIDEOS | WWW.ICOMAMERICA.COM




QST QuickStats

sta-tis-tics (st-tstks) n.

1. (used with a sing. verb) The mathematics of the collection, organization and interpretation of numerical
data, especially the analysis of population characteristics by inference from sampling.

2. (used with a pl. verb) Numerical data.

Online QuickStats Poll Results for July 4 through August 4, 2013.
Get on the web and vote today at www.arrl.org/quickstats!

Within the past year, how often did you
listen to ARRL Audio News?

= Every week 4%
= Once in a while 20%

= Never 70%

= I never heard of
ARRL Audio News 6%

Are you familiar with the Maidenhead
Locator System?

m Yes, and | know the designator for the
grid square where 1 live 839,

u Yes, but | don’t know the grid square
for my location §9%,

= No 12%

Do you participate in

Do you know how to use an
oscilloscope?

u Yes 75% = Yes 9%
= No 25% =No 91%

CW traffic nets?

www.arrl.org/QuickStats
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dlgltal Icom’s pioneering work in Digital Signal Processing lets today’s ham
isolate weak signals without needing to buy expensive optional filters.

your hobby. your life. your love for ham radio.

IC-7800 IC-7700 IC-7600 fuss...
200 Watt Output (50W AM), 200 Watt Output (50W AM), 100 Watt Output (30W AM),
Built-in Power Supply Built-in Power Supply Optional PS-126
RX: 0.030-60.000MHz* RX: 0.030-60.000MHz* RX: 0.030-60.000MHz*
Four 32 Bit IF-DSPs + 24 Bit Two 32 Bit IF-DSPs + 24 Bit USB Port for CI-V Format
AD/DA Converters AD/DA Converters PC Control and Audio In/Out
2 Independent Receivers Single Receive Dual Receive
+40dBm 3rd Order Intercept Point +40dBm 3rd Order Intercept Point +30 dBm 3rd Order Intercept Point
3 Roofing Filters 3 Roofing Filters 3 Roofing Filters
Selectable, “Build Your Own” Selectable, “Build Your Own” Selectable, “Build Your Own”
IF Filter Shapes IF Filter Shapes IF Filter Shapes
RS—-BA1 . RC—-28
Advanced Remote Control Software \’ Remote Control Accessory
Custom Radio Configuration Remote Control USB Encoder
Memory Channels Use in Conjunction with
Interference Rejection Functions RS-BA1 Software
IF Filter Settings Same Tuning Knob and Encoder

as on lcom HF Radios
Programmable Function Keys

S-meter and SWR Observation
RX Voice Recording Function

Information & Downloads

AMATEUR TOOL KIT | COMIC BOOKS | VIDEOS | WWW.ICOMAMERICA.COM
Electronic advertisements feature active links for each radio.

wrre = O @
o ICOM



25 Years of Low Band Success!

ON4UN'’s
Low-Band DXing

Antennas, Equipment and Techniques

pment and Te

on 160, g0 and 40 Meters

Antennas, Equi
tor BIG'Ithent

Jonn Devoldere. ONAUN

CD-ROM Included! The CD-ROM includes the
entire book in a fully searchable PDF format as well
as ON4UN’s software (Windows® XP only), antenna
modeling files, photographs and more.

System Requirements: Windows® XP, Windows Vista® or Windows® 7, as well

as Macintosh® systems, using Adobe® Acrobat® Reader® software. The Acrobat
Reader is a free download at www.adobe.com. PDF files are Linux readable.

Contents:

* Propagation

e DXing on the Low Bands

* Receiving and Transmitting Equipment
* Antenna Design Software

* Antennas: General Terms and Definitions
* The Feed Line and the Antenna

¢ Receiving Antennas

¢ The Dipole Antenna

¢ Vertical Antennas

e Large Loop Antennas

* Phased Arrays

e Other Arrays

* Yagis and Quads

* Low Band DXing from a Small Garden
* From Low Band DXing to Contesting

pwrale  for DXcitement on 160, 80 and 40 Meters

By John Devoldere, ON4AUN

This fifth edition features new and updated
material. Highlights include...

...a thoroughly revised discussion of receiving
antennas. You'll discover how to greatly enhance
their operational bandwidth. In addition, low-signal
transformers for Beverages and other receive-only
antennas are analyzed in great detail, along with
effective common-mode filters.

...a new examination of phased arrays, with new
concepts such as the hybrid-fed 4-square array
and opposite-voltage feed system. This is a must-
read for every serious antenna builder!

...dozens of new propagation maps based on
DX Atlas, as well as an in-depth analysis of the
influence of sunspot cycles on 160-meter ducting.

...a new discussion of cutting edge technology
including Software Defined Radio and the
revolutionary LP-500 Digital Station Monitor.

Order Online www.arrl.org/shop
or Call Toll-Free 1-888-277-5289 (US)

ON4UN'’s Low-Band DXing
Fifth Edition

ARRL Order No. 8560
Only $44.95*

*Shipping and handling charges apply. Sales Tax is required for J
all orders shipped to CT, VA, and Canada. Prices and product »
availability are subject to change without notice. H

LR
N

A R R L The national association for
AMATEUR RADIO®

225 Main Street, Newington, CT 06111-1494 USA

SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888-277-5289 (US)
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General CIass
License Manual

Seventh Edition

Includes Practice
Exam Software!

All you need to pass your
General Class Exam!

= Pass the 35-question General
Class test.

= Includes the latest question
pool with answer key, for use
through June 30, 2015.

= Software included featuring
the ARRL Exam Review
CD-ROM.

= Detailed explanations for all
questions, including FCC rules.

Practice Exam Software Inside!

Upgrading is easier than ever.
Use this software with your book

to review the study material. Take
randomly-generated practice exams
using questions from the actual
examination question pool. Additional
features allow you to print sample
exams...as many as you like. ARRL
Exam Review tracks your progress,
giving you feedback to fine-tune
your studies. You won’t have any
surprises on exam day!

Book and CD-ROM
ARRL Order No. 8119
only $29.95*

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO®
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 8/2013
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TEN-TEC
Makes Radio More Fun

* You can't work ‘em if you
can't hear 'em — TEN-TEC
rigs feature legendary
receiver performance.

ARGONAUT VI
Mew Speed Sensitive Tuning
Famous TEN-TEC Crystal Clear Audio
# TEN-TEC means outstanding
audio on both receive
and transmit.

* You deserve superior
service and support.
TEN-TEC owners talk
directly with hams
who design, build and
service their radios.

TEN-TEC EAGLE
Advanced Signal Reception™
Beats Rigs Costing Thousands More

* TEN-TEC radios are
easy to use and
don’'t compromise
on features or
performance.

TEN-TEC OMNI VIl
Easy-to-Lise, Maost Internet-ready HF

You desaerve great value. Save money - buy TEN-TEC factory-direct.
Building world-class radios in Sevierville, Tennessee since 1968.

www.tentec.com

RISK-FREE: 30-day Money-Back Guarantee. Try it in your shack, using your antennas.
Ask your friends how your new TEN-TEC sounds, Don't like your new radio?
Just send it back. No restocking fee. Financing available.

1185 Dolly Parton Pkwy | Sevierville, TH 37862 Sales: (800) 833-7373. sales@tentac com
COffica’ (B65) 453-T172 FAX: (B65) 4284483 Service: (065) 428-0364, earvica@tentec com
M-F 8 AM-5 PM (Eastern Tima). We accept Visa. MC. Amencan Exprass and Discover.

We stock the new rugged FREESCALE 1KW
transistor and parts for the 2M and 88-108MHz
amplifier designs.

pm: ) lr!.'.‘.ﬂ : &“ ‘

HFlin-I:-anF'l!r-hr-m wmm‘u"

HF Amplifiers
We stock the complete
kst and PC boards for the

Motorola ampiifier designs
faalured in their Application
Notes and Engineering
Bullatins

-rIMIm
2 to 30MHz
2 Port
PSC-ZL  @0W PEP

Communication
Concepts, Inc.

CClI

ANTTEL [20W) ANTSB (300W)
ANTTEH [20W) ARZOS {300W)

508 Millsiane Drive, Beavercroek, OH 45434-5840 PSC-2H 1000W PEP
ANTE2  [140W) ARSI (300W) ; Emalt: el daylen & pobax cam 4 Port
EBSSA  (140W) EBIOH (B0OW) SRR L asih o ELCED  PSC4L  1200W PEP
EB27A  (300W) AR4T [1000W) o T o & ™r  PSC4H  2000W PEP
Fhane 426-8600 = 4H5 S000W PEP
== et ER
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0AR0lINA WINO0M6'® The best S|mple wire antenna yet'
1.5 kW CW/SSB, 6m 200 W, low takeoff angle, use your tuner

CW 80 80-6m, 132’ long. You’ll make a big signal $1297
CW Short 80 80-10 m in just 84 or 100 feet $169¢
CW40  40-6m, 66’ long Used to set 2 world records ~ $139%

CW 40 Compact™ 40-6m, 34’ Fits almost anywhere
CW 40 AV Compact™ Special Attic version 40-6m
SuperLoop 80™  80-10m, 116’ long, exceptional ~ $175
G5RV Plus 80-10m, 102’ w/ high pwr balun ~ $79%

MROUN/I WINDOM™380 Compact™

73 &9° long
80, 40, 20, 17, 15, 12, 10, 6 m
)| Ry, $18995 1.5 kW 80-10, 200w on 6

Current Baluns
Limited Time - Lower Prices
B1-2K+ 1:1 2 kW SSB 80-6m $39.

B1-5K+ 1:1 5 kW SSB 160-6m Precision

$1499
$15995

RemoteBalun™ 4:1 2 kW SSB 160-10m $59.95

RADIO WORKE

_ $a9.95\o=8 \The best high performance wire anfenna!
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun” $49.95(S 80-6 m fuse tuner) . s11095 Sale $12972

Prices, Top @w
PL 259ST Silver-Teflon  Special $2 19 ea.
Coax and Cable prices by the foot ~ <100°/100"+
RG-213+ Premium, 97% shield, lIA jacket ~ 89¢/79¢

9096 Extra Flex Same specs as 9913, flexible 90¢/80¢
SALE RG-8X Made to Mil Spec Top Quality 42¢/37¢
RG-8X 100" PL-259 Connectors installed + strain relief $46

Super Sale

Check our website for more specials
and Jim's personal equipment & parts sales

CAROLINA WINDOM" 160

First time it's been on sale
A big anfenna that mages a very big signal,

% 160-6m Reg. $199.98 '59 7 details o

website

| CAROLINA WINDOM® 80

&2 1500w 80-10m 200w bm Seeour wbsie

- -
RFI Quick Fix~
Line Isolators™  Developed here and made here
The T-4 and T-4G have very high isolation factors for really
tough RFl and RF feedback problems. The T-4G has a built-in
ground strap for direct Line Isolator grounding and improved
isolation. Before coax enters your shack, stray RF is shunted to
ground. Installa T-4 atyour transmitter output and another at
the output of your linear amplifier.

Line Isolators™ have Silver + Teflon SO-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+8Same as T-4G but covers 160m - 6 m $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
Ferrite Snap-on Cores - 1/4” i.d. (RG-8X) $2.50 ea
.5”(RG-213) $5.00 each. #31 mix for HF and VHF

Antenna Support Rope Store
New! Lower Prices - Expanded Selection
Black Dacron®, UV protected

3/16” 750# test antennasupportrope $14/100’ hank
3/16” 750# test antennasupportrope $28/200’ hank

114" 1200# test - this is strong! Useintrees $30/100’ hank
1/4” 1200# test - this is strong! Use in trees $60/200’ hank
Kevlar .075” Dacron jacket 500#test $23/200’ spool

Kevlar 1/8” Dacron jacket 1000#+ test $18/100’ increments

Order Hotline (800) 280-8327
FAX (757) 483-1873
Box 6159, Portsmouth. VA 23703

Web Store, Website, Complete information and
Catalog 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
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Tactical Radio Carrier
® Protect
® Package
® Deploy

e Stackable

—_J www.tac-comm.com

Providing 25 years of dedication
to performance, quality, and
prompt service

TITAN DX

All Natural
No tuner required
No radials
No traps

10m, 12m, 15m, 17m,
20m, 30m, 40m & 80m

To Order
— - Please
L G A p Contact Us

ANTENNA PRODUCTS, INC.
99 North Willow St. = Fellsmere, FL 32948
772-571-9922 = www.gapantenna.com

NEW!

Understanding Your
Antenna Analyzer |

Understanding Your
Antenna Analyzer

By Joel Hallas, W1ZR
Fine Tune Antenna Performance!

Antenna analyzers are arguably one of the
most important pieces of equipment in an
Amateur Radio station. Even the simplest
antennas can benefit from using one, and
your success on the air may depend on it,
but only if you understand and avoid the
common pitfalls.

Understanding Your Antenna Analyzer is
an introduction to the various types of
analyzers available, their component parts,
how they operate and how to utilize them to
get the best possible data. It discusses how
to adjust your antenna, enhance your
antenna analyzer and the ways certain
analyzers can be used as general purpose
test instruments in an Amateur Radio lab.
Includes product review testing and an in
depth look at representative antenna
analyzers available today.

Includes:
* Why Measure Antennas?
¢ Making Antenna Measurements

* Information Available from an
Antenna Analyzer

* Hooking it Up and Making it Play

¢ Adjusting Your Antenna

* Taking the Feed Line Into Account

¢ Other Antenna Analyzer Applications

¢ Enhancing Your Antenna Analyzer

* A Survey of Available Antenna Analyzers

ARRL Order No. 2889
Special ARRL Member Price!

Only $22.95*(regular $25.95)

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO®
R SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 6/2013
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THE ARARL

ANTENNA BOOK|

COMMUNIT ATION

The ARRL
Antenna Book
Build One Antenna, and

You'll Quickly Find Yourself
Planning the Next!

22nd Edition

The ARRL Antenna Book includes everything
for complete antenna systems—from plan-
ning, to design and construction. You'll find
antennas for nearly any frequency range and
operating application: from the HF low bands
through VHF, UHF and microwave; fixed
station, portable, mobile, satellite and more.

* Log-Periodic Dipole Arrays g
« Antenna Modeling &y

* Single-Band MF and HF Antennas

* Multiband HF Antennas

* HF Yagi and Quad Antennas

* Long-Wire and Traveling-Wave Antennas
* HF Antenna System Design

¢ VHF and UHF Antenna Systems

¢ VHF and UHF Mobile Antennas

* Antennas for Space Communications
 Special Applications & Portable Antennas

« Stealth and Limited Space Antennas

¢ Mobile and Maritime HF Antennas

* Receiving and Direction-Finding Antennas
¢ Transmission Lines

¢ Antenna Materials and Construction

* Building Antenna Systems and Towers

* Antenna System Troubleshooting

Softcover Book with CD-ROM
ARRL Order No. 6948

only $49.95*

*plus shipping and handling

The national association for
ARRL AMATEUR RADIO®
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 5/2013

Dual Band
2M/440
and other
models

EmComm,
Satellite work,
1 long distance’
| simplex and
repeater use.

Ell it
Antennas

925-727-3117
www.ElkAntennas.com

CCPTIRAETFPC P AT TP
2705 § Temperamce Ave, bonler, CAUG6E 3308344300 Lahtowers com
MW-33 (33f) $2.650 LM-3545 (S4ft) S2H95
WT-51 (511t} $2.456
LM-237 (3717} $1,749 1.M=470
Formerly fr-Ex fmer Lo IX-86

EM-354HD (541t): $4.750
(70t §7495
(B6f) $12.450

Find repaatars all avar the waorld hn
an your current or a specified locatio

WAVECOMo HF/VHF/UHF Decoder
Professional decoder, more than 250
Protocols/ Decoder/ Demodulators, Analyzer,
Classifier, Code Check, etc.. W-CODE, W-
PCle/PCI-LAN, W-Classifier, etc.

COMPUTER INT’L, St. Johns, MI 48879
www.wavecomusa.com

Advanced Specialties Inc.

“New Jersey’s Communications Store”
YAESU = ALINCO = MFJ = UNIDEN = COMET

" 4

...and much, much more!

HUGE ONLINE CATALOG!
www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

BALUN KITS

1:1 Current Balun Kits. Beads slip over the
cahie, shrink tubing holds them in place. Full
legal power. 3.5-1000 MHz. Use two for 160M.
BA-8 fits 1/2" coax......... $16.95

BA-58 fits 1/4" coax.........510.95

RF Interference Kit RFI-4.......$35.00

4:1 Balun Kit 1500-watts
VE4. 488 S&H (for total order) Tax in Cailf. [& |

€ PALOMAR

BUX.E? 713 SANDIEGO CA 92198
TEL: 760-747-3343

email; info@Palomar-Engineers.com
www.Palomar-Engineers.com

Our K2/100 (100W) and K2 (10WV) SSB/
CW 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 yourselft Our other kits
include high performance Transverters
for 50/144/222/432 MHz, our K1 and
KX1 QRP Transceivers and the KRC2

Band Decoder.
See our web site Tsﬂ
CJ ELECRAFT®

for details.
Elecraft is a registered trademark of Elecraft, Inc.

www.elecraft.com ¢ (831) 763-4211
sales@elecraft.com
PO. Box 69,Aptos, CA 95001-0069

Transceiver Kit

" T-': 14.0-
&Imﬂ-ﬂ

Duhlt
= Easy building in 2 hours, Assembled avallable.

How! TJ2B 4 Band S5B
Handheld Transceiver Kit

= TX 5-15MHz, covering B0/M0/30/20m,
RX 3-18MHz

RX13.8-22ZMHz

=7.030 and 14.060, output 4W

FG-01 Antenna Analyzer
New Versionl

= 1-T2Mhz automatic anienna analyzer
-1num.m-mmm

« Assembled tesind

Mew! Youkits HB-1B
MK2 4 Band QRP CW
'I'rmh-r
QSK-full breait-in, 60m band USE
RK. IF filtar
= TX 3.5-4MHz.7-7 3MHz, 10.1-10. 15&&.
14-14, 350 Hz, RX 3.2-16MHz S5B,CW
= Oulput: 12V 3-4W, 138V 4-5W
= Assembled, iested.
U3 Distrubutar: TEM-TEC, Inc., 1185 Dolly Parton Parkway,
Savierville, TN 37862, ‘I-!HH]!-H

Canasdian Distributor. Durham Radic
10-1380 nd 5., Whitby, ON L1

Sales,
1-&8!426158-!
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ARRL Centennial Edition

Celebrate 100 years of ARRL with the 2014 Handbook!

d
po e e ~
f'."{ -

Ly,

"NEW!
The 2014
ABRRL Handbook

(ERET
Jﬁ,ﬂg Fretiv

]

: ARRLs first 100 years of advancing the
artand science of radio with this commemorative
ARRL Centennial Edition of The Handbook.
Alivays'tipdated, this edition has been extensively
revised to reflect the latest technology and innovation
nthe'field of applied electronics and communications.
IVritten'by radio amateurs.\.for radio amateurs, and
other experimenters, enginégrs and students.
Order.you ersonalized_hardcover edition
Features: \
s\Goldifoil/lembossed hardcover
siPersonalized with your NAME

and CALL SIG

B | .

eiSerialinumbered commemorative

e “! on i \--
SiIVIajor new edition: components,

Newprojects, latest technology
S'FUllysearchable CD-ROM included
The'perfect gift for any ham!

THE ARAL

HANDBOOK

FOR RADID COMMUNICATIONS

2014

YOUR HANDBOOK. MAKE IT YOURS.
Personalize the cover with your NAME and
CALL SIGN (optional). Pre-orders begin
shipping in October!

Hardcover Book and CD-ROM
ARRL Order No. 0000

Only $59.95"

100 and CD-ROM—
4;,-’-' viba ARRL Order No. 0007

Dnly $49.95"
Shipping in October

0* mm Softcover Book

S SECNI T —

*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.
**Actual Hardcover book appearance may vary slightly from
the representation in this ad.

A4 ARRL ‘ www.arrl.org/shop

ARRL :iEiR rapio® %b’O 100 Toll-Free US 888-277-5289,

* YEARS or elsewhere +1-860-594-0355



Radio Science
wor ihe Radio Amateur

Radio Science
for the Radio Amateur

Ham Radio and The Pursuit of
Scientific Exploration and Discovery

You can contribute to big science as a radio
amateur! Regardless of your experience
and resources, as a ham radio operator you
have what it takes to make a meaningful
contribution to science and technology.
Radio Science for the Radio Amateur
explores and explains the often profound
differences between science and technol-
ogy, and dispels the notion that we know all
there is to know about radio. Using a fresh,
playful approach, Author Eric Nichols,
KL7AJ, will guide you through some of the
most fascinating “nooks and crannies” of the
radio universe. Along the way, you'll find out
how solving long-standing mysteries of
radio, of which there are still many, doesn’t
require expensive hardware, but merely a
scientific mindset and attention to detail.

Includes:

= Fundamentals of Plasma Phy5|cs as
; thes apply to radio | propagatlon

u Welrd phenomena such as Long
Delayed Echoes (LDEs), Parametric.
Amplified Radio Events (PARES),
Sudden lonospheric Disturbances

(SIDs), and Stimulated EIectromagnetlc

Emission (SEE)

= Amateur Radio detection of High
Energy Particles

= Using your computer: sound card for
data acquisition

Stl' =

h.,.
= Synthetic Aperture and other
uted méthods for.the radlo am‘ateur

; ‘n Usmg APRS for Radio" Science -

ARRL Order No. 3381
Special ARRL Member Price!
Only $24.95* (regular $27.95)

*plusshipping and handling

A R R L The national association for _
AMATEUR RADIO®
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 1-888-277-5289 (US)

QST 4/2013

NE "Killer Tribander”

Wanted For the Last 35 Years

TEMNMA TFETEMS,

WORLD CLASS PRODUCTS

KT-34M2 and KT-36XA "Killer '777'banders" |

M? offers a complete line of top quality amateur,
commercial and military grade antennas,
positioners and accessories.

We produce the finest off-the-shelf and custom
radio frequency products available anywhere.

For high frequency, VHF, UHF and microwave, we
are your source for high performance RF needs.

M? also offers a diverse range of heavy duty, high
accuracy antenna positioning systems.

Whether your communication requirements are
across town, around the world or beyond, M? has
World Class Products to suit your application.

ANTENNA S'I’SI'EM" INC.

o T He AT

M? products are proudly
‘Made in the USA’

4402 N. Selland Ave.
Fresno, CA 93722
Phone (559) 432-8873
http://www.m2inc.com
sales@m2inc.com

*Prices subject to change without notice.

ANTENNAS POSITIONERS ACCESSORIES

4 Tigertronics SignaLink USB )

-

WSPR PSK31 SSTV RTTY MT63 CW + more!

Ollly $109.95 +sh

EASY Installation and Operation, EXCELLENT
Performance, and a GREAT Value!

www.tigertronics.com

Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

When it comes to sound card interfaces, nothing beats the
SignaLink USB’s combination of performance, value, and
ease of use! Whether you’re new to Digital operation, or
an experienced user, the SignaLink USB’s built-in sound
card, front panel controls, and simplified installation will
get the job done right the first time—and without breaking
the bank! The SignaLink USB supports all sound card
digital and voice modes, and works with all radios. It is
fully assembled (made in the USA!) and comes complete
with printed manual, software, and all cables. Visit our
website today and see what all the buzz is about!

Order Toll Free!

800-822-9722

iﬁﬁrfmnﬁ-_s{"
541-474-6700

Grants Pass, Oregon

J
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ARRL License Manuals /5

Bundled with Practice Exam Software!

ARRL’s popular license manuals are better than ever!
Each book includes the ARRL Exam Review CD-ROM. Use the software

with your book to review the study material. Take randomly-generated practice
exams using questions from the actual examination question pool. Additional
features allow you to print sample exams...as many as you like. ARRL Exam
Review tracks your progress, giving you the feedback you need to fine-tune
your studies. You won’t have any surprises on exam day!

Get your FIRST ham radio license!

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

General Class® . ® Easy-to-understand “bite-sized” sections. Pass the 35-question
| License Manual Technician Class exam.

s ®= Includes the latest question pool with answer key,
for use through June 30, 2014.

= Software included featuring the ARRL Exam Review CD-ROM.

= Designed for self-study and classroom use. Intended
for all newcomers, instructors and schoolteachers.

ARRL Order No. 0977

Upgrade and enjoy more frequency privileges!

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

® Pass the 35-question General Class exam.

= All the Exam Questions with Answer Key, for use through
June 30, 2015.

® Software included featuring the ARRL Exam Review CD-ROM.
® Detailed explanations for all questions, including FCC rules.
ARRL Order No. 8119

i Ham Radio % :
¢ License Manual

Achieve the highest level of Amateur Radio licensing!

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

® Pass the 50-question Extra Class exam.

= All the Exam Questions with Answer Key, for use through June 30, 2016.
® Software included featuring the ARRL Exam Review CD-ROM.

® Detailed explanations for all questions, including FCC rules.

ARRL Order No. 5170

Book and CD-ROM
Only $29.95 /ea.
Order Today!

*Shipping and Handling charges apply. Sales Tax is required
for orders shipped to CT, VA, and Canada. Prices and product
availability are subject to change without notice.

The national association for
A RR L suvareur rapic®
225 Main Street, Newington, CT 06111-1494 USA

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 1-888-277-5289 (US) QST 9/2013




I: the AMmateur Fla'dio
| Public Serwce
il Handbook 4

i
?
E

The Amateur Radio
Public Service
Handbook

A Guide to Radio Communications
for Community Events,
Emergencies and Disasters

First Edition
Prepare for the Unexpected!

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 communicat-
ing 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.

Includes:
B The ARRL & ARES
® Served Agencies
B Training and Readiness

= Nets and the National Traffic
System

® The Response

® Public Service

m Digital Modes

® Other Relevant Organizations
...and more!

ARRL Order No. 4845
Special Member Price!
Only $34.95* (regular $39.95)

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO®
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 5/2013

Py

Fot s roct e 8

"Fall is Here! Last Chance

onthose Antenna Projects!

. -

HPROSE

1107220 VAC,

Princeton Antennas

Antenna
1 | A0E00-Black,
="' | length, black
mm

500 walts

gﬂwmmﬂmmmmu.u

H'Iuhlﬂl using zdne mw’-u"ﬁﬂﬂn .n" mmmﬂum
-ﬁm

provides durabliity, strength and flexibliity.

SURMEN COMMUNICATION CO., LTD, Mot at all

PRESENTING the P-500 Small .
Surmen NEW External m""
Max-1 NMO Speaker Max
i Bk o
oy Gy Sizo: B0x70x40MM
[Mhax, ; B0
+ | VBWR 4.5 28508 WP-119
Langhs B8 0.02 Antenna Fron
Cannecior: 144/430 . 4
m): 200
| | Bunas et
SMA Mala
Surmen K-505 (3D Weight(gl: 350 oo
50 (3m) IN STOCK]
BACK IN STOCK! PL-259
Also from HamPROS
Microphane Missei LP-350
Wil fit a wide -raL‘ndhl Lightning arrester
uu- required. DC-300 Mie
Power: 300 W Max

vary botween dealer locations.
Al prices and products subject to change.
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E‘Q = ARRL National Centennial
ﬁ‘ Convention—July 2014

ARRL National Centennial
Convention at the Connecticut
Convention Center in Hartford,
July 17-20, 2014

Thursday, July 17, 2014
All Day Training Tracks: public service,
technology, radiosport, and more!

Friday & Saturday, July 18-19, 2014

« Exhibit Hall featuring ARRL exhibits,
Amateur Radio manufacturers,

econd Centﬂry Campaign
for' the ARRL Endowment
www.arrl.org/scc

® Yearlong On-Air Operatmg
Event and Awards

coming soon...
¥ 1«0
!a.,

I'I.__

Plus commemorative publicﬁtions,
regional events, special QST features,
~ and more! Additional details

equipment sellers, and an indoor
flea market

+ Dozens of forums & presentations
* Friday Night Banquet

July 17-20, 2014 —Tours of ARRL
headquarters and WIAW

Registration opens late summer 2013
(including hotel details)

nnnlnlmnmm Ll
SHE LU
LU LR

ililitll

o e DD .

N =08 ke (DARIRR
L ek -l!lii
BRERG W» = R-K.

Advancing the Art and Science of Radio—Since 1914
ARRL2014.0org




800-221-0732
ww-manufacturing.com

800 South Broadway

Hicksville, NY 11801

Battery
Eliminators

For use in:

* Vehicles
 Auxiliary Battery Packs

Motorola, Kenwood, lcom, Uniden

Replacement
Batteries

For all the major
manufactures:

* Motorola
* Kenwood
* lcom
* Yaesu
* Harris

and
many more

Affordable
Eco Analyzer/
Charger

For Batteries

* Charge a 3.6V to 12V
nickel based battery
pack

* Analyze a 7.2V nickel
based battery pack

* Charge and analyze
a 3.7V and 7.4V Li-lon

and li-polymer
battery pack

Multi-Station
Analyzer/
Conditioner

* Charge and analyzes
NiCad, NiMh and
Li-lon batteries

* Inferchangeable
adapter cups for all
your battery needs

* Will analyze batteries for
two-way radios, barcode
scanners, camcorder
batteries and cellular
batteries

Ham Radio's
First Languea

Morse Code Operating
for Amateur Radio is your introduction
into the fascinating world of radio com-
munication by Morse code, now simply
called “CW”. It discusses how to get
started in the hobby, the advantages to
learning and using Morse code, how
to set up your station for CW and how
to adjust your Morse code key. Learn the
protocols and techniques unique to CW
operating and gain the confidence to
try out your new skills on the air!

ARRL Order No. 0004
Special ARRL Member Price!
Only $15.95* (regular $17.95)

*plus shipping and handling

A R R L The national association for®
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP

ORDER TOLL-FREE 888/277-5289 (US)
QST 8/2013

Requires a separate cup to
analyze or charge a battery

American Radio Supply
DIAMOND

* Antennas * Cables * Connectors * Duplexers *
Visit our website: www.AmericanRadioSupply.com

DSP Noise Canceling Products for
Clear radio communications!

Y e DESKTOR:

| The new bhi 10 watt DESKTOP DSP
| noise cancelling base station speaker
' cleans up noisy voice signals to leave
~ clear speech and works with most
~ | transceivers, receivers and SDR radios

10 Watt audio amp
plus bhi DSP noise
cancelling technology
[bhilavailable;from|WART:|

fax: 256 880 3866

SRRl ANy bhiitd.com
info@w4rt.com

All products designed and manufactured in the UK by bhi Ltd

Availablelfrom[GAR!]
GAP Antenna Products Inc.
__’_'_ =AD 99 N. Willow St, Fellsmere, FL 32948
S Tel: (772) 571 9922 Fax: (772) 571 9988
www.gapantenna.com
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Escape with the

On or off the roadpkenwood's TM-281A is a mobile radio you can always count on.

gy R KENWOOD WENU | — \
e i G = = [} ' ! e B
- R ol e R f g B F -
2 e ——
ETT2 477 £X £V £3¢ £3) 81 {30

TOME M=y MLIN SO0

— DO O

v oy

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 Support: (310) 639-4200 zg@ﬁ 1509001 Registered
Fax: (310) 537-8235 www.kenwoodusa.com

ADS#46612 Scan with your phone to
download TM-281A brochure.



R&L Electronics

1315 Maple Ave HAMilton, Oh 45011  |ocal/Tech 513-868-6399 (8 00)2 2 1 _773 5

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

Visit our website for

KENWOOD

TS-590S

High Performance HF Transceiver

The TS-590S marks a bold new chapter in Kenwood's proud his-
tory of manufacturing high-performance transceivers. Featuring a
narrow-band Roofing Filter the TS-5808 significantly reduces in-
terference from unwanted signals that would be hidden to lesser
rigs. With IF AGC based on advanced DSP technology, Kenwood
has essentially redefined HF performance. Built to satisfy the most
demanding DX'er, this high-performance HF transceiver takes
Amateur Radio to the next level continuing the Kenwood tradition
of operating ease and rugged reliability.
SPLY External Speaber..oosnnnnaannmins Sl 849
MIB430M2 Mobile Mount ... it A
MCo0A Desk top mic............. S P I,
MEW Besketopmic. o e
PS60 Heavy Duty Power Supply......cicimsiimmssmiins
NOY TEXDE o vt R st
SP50B External Mobile Speaker......
VGS1 Voice Guide & Starage Unit .............

TH-D72A

144/440 MHz FM Dual Bander

Featuring the SiRFstar |Il high-performance
GPS receiver, Kenwood's TH-D724A dual-band
transceiver is compatible with APRS® data
mmmunmaﬂcns Built-in high-performance GPS
receiver, APRS® firmware equipped as standard,
USB (Mini-B) port, Buili-in 1200/9600 bps TNC
compliant with AX.25 protocol, Stand-alone
digipeater, Simple node access with EchoLink®
memory, Enhanced operating ease and visibility,
MIL-STD810 & IP54 weatherproofing, Long
operating hours (high-capacity battery included),
Kenwood Sky Command System Il,
Weather Alert/RX.

BT15 AAA x 6 Battery Case.... T OO eaL. | B, )
KH522 Behind the Head Headsel \-.fﬂexibie Boon.. 3295
Mlk‘n Clip Mic.... 21.95

KSC32 Dcskl R.Ipﬁd Ch.ng:r.... o 5295
PR4SL 1R800 mAh Li-lon Batery Pa k PRI A S B S
PG2W DC Power Cable w/Fuses ......... . g . 18.95
PG3J Filtered Cigarette Lighter Cable ... PR 1
SN 34 Speaker Mic w/Remote Buttons & Volme Control................. 3295

DAILY SPECIALS

www.randl.com
Signalink

Once again Tigertronics sets the
pace in digital operating! The
; new SignaLink™ USB sound
. card - radio interface combines
the legendary perfcrmanca of our SL-1+ with a state of the art
built-in low-noise USB Sound Card. This ground breaking
innovation delivers optimum performance while eliminating
the need to attach to your computer's existing sound
card. Convenient front panel controls and simplified
installation make this one of the most user-friendly interfaces
on the market, continuing to show that the Tigertronics
Signalink is truly the "Ultimate sound card interface"!

$104.95

NTE Rotor

U105 Precision cut steel gears hard-
ened for long service life, Rugged, one-
piece cast aluminum housing designed
for greatest strength in high stress
areas, Large bearing surfaces and
strong, reinforced mast for lateral load support, Ball bearing
provided for thrust (vertical) load, Completely automatic
control; indicator accurately shows orientation of antenna,
Control designed for smoother, quieter operation

$69.95

4 Position Coax Switch

DELTA4B «New precision
10 00 10 #X FR. machined switch shaft and quadrant
¥ rotating mechanism for more accurate

L and stable switching performance.
-Higher strength, lower resistance

silver bearing solder. *Increased

housing durability and abrasion
resistance with powder coat finish.

*New brass ARC-PLUG™ housing for
improved gas tube positioning. Same low loss micro-strip
cavity design, positive detent switching, master antenna
ground function, front panel removable ARC-PLUG™ surge
protection module and excellent HF thru UHF performance as
in previous DELTA switches.

$79.95



The Radio Clqb of .

DONA TE YOUR RADIO

Radios You Can Write Off - Kids You Can’t

® Turn your excess Ham Radios and related items into a tax break for you

and a leaming tool for kids.

® Donate radios or related gear to an IRS approved 501(c)(3) charity.
Get the tax credit and help a worthy cause.

® Equipment picked up anywhere or shipping arranged.

PO Box 1052

New York NY 10002
E-mail: crew@wb2jkj.org
www.wb2jkj.org

Call 516-674-4072
Fax 516-674-9600

wadR)

144/220/440MHz FM TRIBANDER

160 October 2013

KENWOOD

Great Introductory Radio

The TH-FO6A is incredibly small -just 2 5/16” x 3 7/16” x 1
3/16” in size and can fit in the palm of your hand. This great
introductory handheld is an FM Triband with 5W of output
power on 2m, 1.25m and 70cm! A separate wide band, all-mode
receiver is built in. You won't miss a minute of scanning action

from car races to the ballpark, or off to the airport Kenwood’s
TH-FG6A has you covered.

Other 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.

]

www.kenwoodusa.com

Scan with your phone to
download TH-F6A Brochure.

Storm Spo’rnng

mnAma Eur

by Michael Corey, K1I1U
and Victor Morris, AH6WX

Amateur Radio: Your opportunity
to participate in severe weather
reporting.

Storm Spotting and Amateur Radio
is a resource for the Amateur Radio
operator who volunteers as a trained
storm spotter. Includes information on
training, equipment, safety, storm spot-
ter activation procedures, reportable
weather criteria, and the experiences of
storm spotters. It also provides meteo-
rological information about severe
weather such as hurricanes, tornadoes,
hail, floods, damaging wind, and winter
weather.

Includes:

= |ntroduction to Storm Spotting

= Safety

= Equipment & Resources

= Training

= Meteorology

= Hurricanes

= Storm Spotter Activation

= \Weather Books for the Storm Spotter
= \Weather Web Sites

= Index to SKYWARN Web Pages

= AlLocal SKYWARN Operations
Manual

= ARRL Reporting Forms
= False Statements notice

= Lightning Protection for the
Amateur Station

...and more!

Storm Spotting and

Amateur Radio
ARRL Order No. 0908
Only $22.95*

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO®

DIRECT or call for a dealer near you.
WWW.ARRL.ORG/SHOP
OLL-FREE 888/277-5289 (US)

QST 9/2013




Stop the Static, Knock Out the Noise,

Redeem Your Reception!

Model RF PRO-1B
Shielded Active Magnetic Loop Antenna

. Rejects Local Interference

- Outperforms much larger antennas

. Broadband Receive-Only Active Loop

- No tuning required. Covers 50 kHz to 30 MHz
- Works great at ground level

. Includes high performance low-noise
preamp with super-low intermod distortion

- Includes internal T/R protection switch

Check Out Our Rave Reviews!/ i et atitncy %

“The results are simply amazing. This little antenna at ten feet off the ground out-receives my dipole
on 40 and 75 meters at 34 feet and is much quieter to listen to._....
I recommend it whole-heartedly.” KD7RJ

“This might well be the best $400 you've put out on a compact shortwave antenna.
Highly recommended. Especially for small lots, apartments, or ornamentally territorial wives.”

“l was imprassed by its performance .... I've been able to work more stations on 30, 40, BO and 1680 ... it

Phone: 303-526-1965

consistently hears better than my Bazooka "

Now Also Shippi
The Ultimate

Wwraw

“My friends and | are flat-out blown away with its performance.

It's supear quiat. Pariod.”

dg: Our New Ground-Breaking BevPro-1
rectional Beverage Antenna System

www. PixelSatRadio.com

ARRL’s Visa
Signature® Card

Apply Today!
www.arrl.org/visa

Radio control en-/ decoder software / hardware
Bonito - RadioCom

RadioJet IF-radio O
SDR Shortwave Receiver

General Distributor & Support
COMPUTER INTERNATIONAL, since 1989

St. Johns, MI 48879 — Phone 989 224 9080
gst@computer-int.com**www.computer-int.com

DTMF decoder board with eight relays

w| Remote control eight
devices via radio audio.
Password protection
against unauthorized
entry. Unique board ID.
Comes assembled
with relays. 4.5” x 2.5".

DTMF-8 $119%
Visa ¢ MC * Prepayment

Intuitive Circuits, LLC
Voice: (248) 588-4400
http://www.icircuits.com

Failed the exam?
Can’t upgrade?

Use 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% guaranteed — you pass
the exam or get a full refund!

Try our free trial!
www.hamtestonline.com

AMATEUR TELEVISION

P.C. Electronics
Your ATV Experts

www.HAMTV.com

Call (626) 447-4565

TR pEr IS TS CE |FQIIwe g NE a8 IEEs

PORTABLE & HEAVY DUTY YAGIS
10 - 28 MHZ BANDS

TELESCOPIC FIBERGLASS POLES
AOFT / GOFY / 85 FT HIGH

ALUMINIUM PUSH-UP MASTS
S0FT / 50 FT / GOFT HIGH

+= TOF CHOICE OF DXFEDITIONS WORLDWIDE -

WWW.SPIDERBEAM.US
(865) 309-5073

Electronlcs. Inc.

RF Patch i
Cables %
Coax Crimplng &

] Debco

& Stripping Tools

RF Connectors
Powerpole
Crimpeors

and Connectors

Full Line of Crimpers &
RF Connectors at..."©

www.Debcoelectronics.com

1905-2013

VIBROPLEX

108th YEAR

lambic Deluxe Code Warrior Jr.

lambic paddles, straight keys, bugs,
cables, dust covers and everything
else for the CW operator.

Come see our product line of 27 CW keys!
Parts and service also available.
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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. Advertising must pertain to products and services which are
related to Amateur Radio.

2. The Ham-Ad rate for commercial firms offering products or
services for sale is $2.25 per word. Individuals selling or buying
personal equipment: ARRL member 1.00 per word. Non-ARRL
member $1.50 per word. Bolding is available for $2.50 a word.
Prices subject to change without notice. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225 Main
St., Newington, CT 06111. Or, you may pay by credit card
sending the information by fax to 860-594-4285 or via e-mail to
hamads @arrl.org. The credit card information we need is: the
type of credit card, the exact name that appears on the credit
card, the credit card number, the expiration date and the credit
card billing address.

3. Remittance in full must accompany copy since Ham-Ads are
not carried on our books. Each word, abbreviation, model
number and group of numbers counts as one word. Entire
telephone numbers count as one word. No charge for postal Zip
code. No cash or contract discounts or agency commission will
be allowed. Tear sheets or proofs of Ham-Ads cannot be
supplied. Ads submitted in writing should be typed or printed
clearly onan 8 1/2” X 11” sheet of paper.

4. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations

or changes will be accepted after this closing date.
Example: Ads received August 16th through October 15th will
appear in November QST. If the 15th falls on a weekend or holi-
day, the Ham-Ad deadline is the previous working day. Please
contact the Advertising Department at 860-594-0209 or
hamads @arrl.org for further information or to submit your ad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use more than two ads in one issue. A last name or call
must appear in each ad. Mention of lotteries, prize drawings,
games of chance etc is not permitted in QST advertising.

6. New firms or individuals offering products or services for sale
must check with us to determine if a production sample (which
will be returned) should be submitted for examination. Dealers
are exempted, unless the product is unknown to us. Check with
us if you are in doubt. You must stand by and support all claims
and specifications mentioned in your advertising.

The publisher of QST will vouch for the integrity of advertisers
who are obviously commerecial in character and for the grade or
character of their products and services. Individual advertisers
are not subject to scrutiny.

The American Radio Relay League does not discriminate in

its advertising on the basis of race, color, religion, age, sex,
sexual orientation, marital status or national origin. The League
reserves the right to decline or discontinue advertising for any
other reason.

7.AN IMPORTANT NOTICE TO ALL HAM AD POSTERS AND
RESPONDERS, FROM THE ARRL ADVERTISING
DEPARTMENT Greetings from ARRL HQ! Please note that

we have received reports from many ARRL members who
have placed classified ads in these listings, and have received
responses from individuals proposing “creative” payment
schemes. These particular instances involved offers of
overpayments for goods by bank check, followed by instructions
to deduct the cost of your item from the overpayment, and to
transfer the overage back or to another individual. This is a
well-known scam. Unfortunately, we have no control over

this and other scams of this type. Once your email address

is posted, you are vulnerable to those individuals seeking to
provide you with questionable information.

QSTHam Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing

Club/Hamfests/Nets

34th Annual Hamfest Chattanooga. Come to
Chattanooga in the fall! Location is: 1000 Alhambra Drive
37421 For more info contact Wayne WB4IEJ
423-504-4885 or Go to www.HamfestChattanooga.org
Take a look!

ARMS-Amateur Radio Missionary Service

Net Christian Fellowship Net - Everyone Welcome
14.307.5 Daily xcpt Sunday 1500-1700Z Website:
www.gsl.net/arms

FRIEND OF BILL W-Join HAAM net daily 12:30 East
(09:30 Pac) time on 14.316 Mon-Sat and 14.340 Sun
w/290 or 340 as the alt freq’s. www.gsl.net’/haam
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RAINBOW AMATEUR RADIO ASSOCIATION Serving
the gay/lesbian/GLBT community since 1995. ARRL
affiliated. Privacy respected. Active HF/VoIP nets,
newsletter, chat room, message forums, cruises,
Dxpeditions. Web Site: WWW.RARA.ORG. Information:
954-502-6969 PO Box 18541, Rochester NY
14618-0541.

NEED A RELIABLE QSL MANAGER details contact
James E. Mackey k3fn@aol.com

OVERSEAS AIRMAIL POSTAGE plus complete line
of airmail envelopes. Order directly from our web site -
James E. Mackey, proprietor. www.airmailpostage.com
QSLKIT — CardBoxes — Dividers —- MORE
www.HamStuff.com by W7NN

Seventh-day Adventist Hams: Free quarterly newslett
from AARAI. Email kw8tjim@catt.com. Or visit
www.aarai.org.

www.airmailpostage.com
WWW.THESIGNMAN.COM 877-SIGNMAN (744-6626)

Property/Vacation/Rentals

General

*2000’ MSL *1000°’AGL GREAT MOBILE OPS ALMOST
360° RADIATION PIGEON FORGE AREA
WWW.VRBO.COM/467368 KOAAN

Aruba Radio Rental www.p49v.com

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. WGLSD, Buena Vista, CO.

HAWAII DX VACATION RENTAL STEPP-IR Antennas
KHBRC. 808-929-7101 www.leilanibedandbreakfast.com

Pacific Ocean Front QTH in SW Washington very fine
three bedroom 2.5 bathhouse No HOA. Tower, Beam,
Vertical, Wire antennas in place. For more information see
www.lemkestudios.com/beach or ad7af@yahoo.com

Paradise Antenna Farm. 40 acres. Southern Arizona,
$294K, Large tall towers, many antennas, living area and
ham shack. Remote control station via internet. Call for
details 520-398-2722 w7uo@hotmail.com

PEARCE AZ. OFF HWY 181 PRICED BELOW MARKET
CUSTOM HOME ON 36+ ACRES FENCED AND FULLY
FURNISHED BLM ACCESS 65 TUBULAR TOWER,
UNDERGROUND FEEDLINES TO SHACK INCLUDES
8K GENERATOR. MANY AMENITIES. $325,000.

MORE INFORMATION / PICTURES CALL SALLY
FRATTAROLE 520-285-7975
SALLYF@LONGREALTY.COM

VY2TT www.peidxlodge.com

73s: Join our hamradio social network!
http://www.73s.com

AEROSPACE CALIBER MACHINING FOR HOME
PROJECTS. WM3Z You Draw it. WGM will machine
your part in metal or plastic.
www.whiteglovemachining.com

ANTENNA COMPARISON REPORT: TRIBANDERS
K7LXC & NGAX test Hy-Gain, KLM, CC, Bencher, Force
12, Mosley and others. $17 + $4 s/h. More info at
www.championradio.com 206-890-4188

ANTENNA COMPARISON REPORT: VERTICALS.
K7LXC & NJAX 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

BIGGEST on-line ham classifieds: http://swap.QTH.com

Cable Assemblies - APRS Link, Programming,
PC Connect, Voice Com Control, Mobile Power -
http://stores.ebay.com/Jabber-Electronics WE6G
480-905-8484

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior
or exterior window mount. $6.00. Gary Hengstenberger
6880 Rolling Ridge Rd NE Canton, OH 44721
330-354-1755

wanna ham in the CAYMAN ISLANDS? Go to
www.martykaiser.com/24a.htm

DCALLKDS8PER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

Antique/Vintage/Classic

ANTIQUE WIRELESS ASSOCIATION. The organization
for all enthusiasts of antique and historical radio!
Publishes THE AWA JOURNAL, covering vintage ham
gear, keys, telegraphy, contests, broadcast receivers,
vacuum tubes, historical, technical articles, restoration,
and much more. AWA produces the famous annual
Rochester, NY meet. Maintains world-famous historical
radio-electronics communications museum. Membership
only $25/year USA, $30 elsewhere. Antique Wireless
Association, PO Box 421, Dept. 1, Bloomfield, NY 14469.
Check our Website: http://www.antiquewireless.org

BUY-SELL-TRADE-ESTATE SALE HENRY RADIO
SALES Henry Fehrmann-N4EDQ 708 N. Dixie Freeway
(HWY US1) New Smyrna Beach, Florida 386.527.5159

CLASSIC REPAIR - Specializing in Collins, Drake and
other fine tube radios. Steve, 661-822-6850.
n6hk@hotmail.com

CODE PRACTICE OSCILLATOR MUSEUM:
http://www.ndmw.com

VINTAGE AMATEUR REPAIR AND RESTORATION
Repairs on all Rigs, Accessories and Home Vintage Audio
609-610-3102 Info: www.n3vpd.com
amateur.repair@n3vpd.com

Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www.saradiomuseum.org 828-299-1276.
Asheville, NC.

W4QCF MANUALS 828-298-1847
http://mwww.w4gcfmanuals.com

Cushcraft: MA-5B Multi-band beam Ant. Elements all
Connected. Small X elements & hardware ALL NEW
Longest Element - 17.1ft wt 26.5 Ibs $250.00 + shipping
call 203-533-5189

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 gift! 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 O Box 242, Bailey CO
80421, www.ERmag.com

“EVERYTHING FOR THE MORSE ENTHUSIAST.”
Morse Express. Keys, keyers, kits, books. 303-752-3382.
http://www.MorseX.com

FAR CIRCUITS CD is available for $5.00 with orders or
$8.50 including First Class shipping CD contains over 350
articles and additional project information.

For Sale 220 mhz Remec/Wacom duplexers. Also,
100 watt output RF amps for 220 megacycles Contact
W8JVV/ dungey@charter.net

FREE!!! Ham Radio and other CD-Roms & Software
disk catalog. MOM ‘N’ POP’S SOFTWARE, P. O. Box
15003-HA, Springhill, FL 34604-0111. 1-352-688-9108.
momnpop@momnpopsware.com

HEATHKIT AMATEUR RADIO REPAIR by RTO
Electronics, 601 E. 1st Street Calexico, CA 92231
269-468-7780. E-mail: hamtech@rtoham.com.
www.rtoham.com

QSLCards/Call Sign Novelties

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior
or exterior window mount. $6.00. Gary Hengstenberger
6880 Rolling Ridge Rd NE Canton, OH 44721
330-354-1755

DCALLKDS8PER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

CALL SIGN ID CARD with “Amateur Radio Active” logo.
Deputypatch.com

DISPLAY YOUR AMATEUR LICENSE on the wall in your
shack with this beautiful holder. Visit
www.fan--nanenterprises.com

ENGRAVING: Callsign/name badges by WQLQV. Send
for price list. 8319 Marty St., Overland Park, Kansas
66212-1963. E-mail: wolqv@arrl.net

Engraving, QSL’s since 1962, Full Service Printing.
Samples. WA2WAO@CornerPress.com [425] 286 5952

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 visit
www.star-cards.net

HANDCRAFTED OAK CALL SIGNS
www.oakcallsigns.com 314-605-4971, KCOSDV

HOME of the world famous Yo-Yo Dipoles!
http://HamRadioFun.com

Hy-Gain Rotator CD 4511. List 449.95 + Novac Rotator
Control Shipping Wt 22.9 Ibs - 225.00 + shipping call
203-533-5189

In search of Yaesu FL-6020 clip-on amplifier for the Yaesu
FT-690RII (50 MHz). e-mail: dg1aae@darc.de

ISOTRON ANTENNAS FOR 160 - 6 METERS! Efficient,
rugged and resonant. Please visit
www.isotronantennas.com .
wdOeja@isotronantennas.com 719/687-0650.

KENWOOD AMATEUR RADIO REPAIR by
K3TEN 609-846-5190 Email roy@k3ten.com Web
http://www.k3ten.com TS-830, TS-820

And All Kenwood Hybrids, plus the TS-930s,
TS-940s, TS950s, TS-2000s, TS-430s, TS-440s,
TS-450s, TS-690s, TS-850s. TL-922

Amplifier Upgrades and Repairs.

LEARN CODE by Hypnosis,
www.success-is-easy.com 561-302-7731
MicroLog-By-WAOH .. Easy to use logging program ..
Free download .. www.waOh.com

Must sell the following transceiver due to

medical bills: IC746 $800 IC7000 $800

FT817ND $300 VX5R $100 call

Doug Smith 724-853-8772 AB3BR




USTowerTX-438, TRX-80 raising fixture, coax arms,
mast, HamlV Rotator, CushcraftA4S Beam-w/40m
add-on, 2M-11element beam, 6M-5element beam all for
$2500. Contact WTQY Joplin, MO:
drstevemertens@hotmail.com.

OLD RADIO PARTS DIALCOVER.COM Tubes,
Plastic-Glass Dial Covers Multisection Capacitors and
Much More...

PRINTED CIRCUIT BOARDS for projects shown in QST,
QEX, HR, ARRL HB, 73 and more. Custom boards
available. FAR Circuits, 18N640 Field Ct, Dundee, IL
60118; fax/phone 847-836-9148;

www.farcircuits.net; mail@farcircuits.net

QRP KITS: Easy to build. Fun to use.
www.breadboardradio.com

Rohn Tower, telescoping poles, tripods and antenna parts.

www.antennapartsoutlet.com

Rohn 40 foot tilt over with TailTwister rotator. Details:
WORPV at rzp@juno.com

TA33 SR TRIBAND YAGI CURRENTLY IN USE.
EXCELLENT CONDX. $295 N2EBB
CHADORGAN@GMAIL.COM

TELETYPE machines / items wanted.
kolchak1@yahoo.com

TELETYPE machines wanted, especially Model 15’s.
kolchak1@yahoo.com

TELEVISION TRANSMITTERS Digital Analog
www.kh6htv.com

TELEVISION’S PIRATES -a HAM “novel” by “Coop”
(KBEDX/ZL4AAA) at www.bobcooper.tv

C-BAND REMEMBERED (“A joy to read”; K9EID) at
www.bobcooper.tv, Archived

CATJ, CSD, SatFACTS and more, on DVD. All at
www.bobcooper.tv

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna mounts - vehicle radio mounts for 30
years. lIX Equipment Ltd. 708-337-8172 www.w9iix.com

USTowerTX-438, TRX-80 raising fixture, coax arms,
mast, HamlIV Rotator, CushcraftA4S Beam-w/40m
add-on, 2M-11element beam, 6M-5element beam all for
$2500. Contact WTOY Joplin, MO:
drstevemertens@hotmail.com.

Wanted: Good HQ215 Hammerlund Receiver and
Manual. John (740) 804-8381, 5-9 pm E.S.T.

WE BUY/SELL RADIOS. #1 IN ESTATES —
www.recycledradio.com (603) 942-7173

WORLD FINEST AMATEUR RADIO EMBROIDERY
HATS SHIRTS JACKETS www.hamthreads.com
817-471-4488

www.SecondHandRadio.com Electronic or Electrical -
find it here, sell it here.

“YOU CAN check spots, log contacts: www.dxtreme.com”

Your call embroidered on ball cap. Solid or mesh
back. Caps $15.00 + $5.00 s/h W4lIC@arrl.net for info.
$1.00 of every cap to Spectrum Defense Fund.

AMSAT - WHO DECIDES THE FUTURE OF
AMATEUR RADIO IN SPACE? YOU DO! For more
than 30 years AMSAT has pioneered dozens of
spacecraft that have brought operating enjoyment to
thousands. Your membership in AMSAT will support
exciting projects planned for launch in the years to come.
In addition, you'll receive the bimonthly AMSAT Journal
and substantial discounts on software distributed by
AMSAT. Join now! Call 301-589-6062 or visit the AMSAT

Web site at www.amsat.org. AMSAT®, 850 Sligo Avenue,

Suite 600, Silver Spring, MD 20910-4703.

GAIN THE EDGE WITH NARTE CERTIFICATION —
NARTE gives you the competitive edge with individual
certification in Electromagnetic Compatibility,
Electromagnetic Discharge Control and
Telecommunications. Industry-recognized

certification required or desired by more than 400
corporations nationwide. Call 1-800-89-NARTE or visit
www.narte.org. NARTE offers the premier EMC/EMI,
ESD, Telecommunications and Wireless certification to
professional technicians and engineers.

HONDA

GENERATORS
What are YOU

B oftor

uper quiet running ~ 53 - 59dB!

E}uiater than normal speech!)

ightweight & portable
Ensjrtuﬂn'y at less than 50 Ibs!)

ra long run time,

hRurls up to 15 hours on 1.1 gallonsl)

londa inverter technology.
Eco-throttie

EU2000
ARRL Member Special

We feel that what HAM operators
ide in times of emergenc:
is often overlooked but in
important and deserve a break
on generators that will provide
power fo their equipment.
ARRL Members will receive a
discounted price on the
EU2000 or EU2000 Companion.
Please call for your
ARRL Member Discount

coupon code.

FREE SHIPPING
IN THE CONTINENTAL
48 STATES
MAYBERRYS.COM
800-696-1745

232 Main St. Port Murray, NJ
mmmmmunumm

L
LECTRONICS

portable devices.

CAT# MT-802 $7each

2-CONDUCTOR WATER-
PROOF CONNECTORS

Mating, polarized
connectors. 12" red

and black 18 gauge stranded
wire leads.

CAT# CON-320

12
each \ 100 for $1.25 each
12VDC SPDT 40A

AUTOMOTIVE RELAY

Plastic flange for bulkhead
mounting. Mounts in standard
automotive relay socket.
CAT# RLY-351 $

10 for $2.25 each each

1-800-826-5432
www.allelectronics.com

Ham Radio Books
and CDs from ARRL!

www.arrl.org/shop

No unintended
exhilaration here!

Build the Stenia
HF Transceiver Kit

True Kit - Soldering Required

S Ta

www. DZKit.com
smhower Blyd, » i

} 877-HAM- H}L K

Par EndFedz’
Antennas

Introducing the

EFT-10/20/40 Trail Friendl
QRP Par EndFedZ Antenna

Same oustanding quality at a fraction
of the weight (3.5 oz)! Features 266G
polystealth wire and includes our
new chokelradiator
"winder” for the
ultimate in portability!

"Thnu Jjust workl"
Check out s-ham raviews to haar what
others are sayingll
GM-80M and 10M/20M/40M madels

Ready for Action: ND tuning or Ground Radials!

— Stealthy: Great for restricted residential areas|

~ Versatile: Install at home or takea it with you'

— Quality: Best in class!

—-<a>-LNR
PRECISION ENDFEDZ*

www.LNRprecision.com
Tel: 336-495-7714
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call800-308-4805; onuine @

www.batteriesamerica.com

For YAESU VX-8R, 8DR/GR, FT1DR/E (Spring BELT CLIP $ 6.95)

FNB-102Li vionbar. 7.4v.2000mAh  $45.95

For YAESU FT-897, 897R, 897D “BackPacker” Radios:

FNB-78 niwnbatery 13.2v4500mAh  $89.95

For YAESU-Vertex VX-5R/s, VX-6R, VX-7R/b, VX-7Rb, VXA-700:
FNB-80Li Lionbatey 7.4V 1600mAh  $44.95
E-DC-5BA DC Power & Charge cord new) $19.95

NC-72BA AC-DC Power / Battery Charger $17.95
For YAESU-Vertex FT-60R,250,270R; VX-110,120,150,170,177,180,210

FNB-83xe eneloop 7.2v 2100mAh $49.95

For YAESU-Vertex FT-817 (PRE-CHARGED); (E-DC-5BA_DC cord $19.95)

FNB-72xe eneloop 9.6v 2100mAh $49.95

For YAESU-Vertex VX-1R : (RARE; has custom-designed PCB )

FNB-52Li viion battery 3.7v 750mAh $2995
For YAESU-Vertex FT-50R,40R, 10R; VXA-100: (E-DC-5BA: $19.95)

FNB-41xs iwatvatey 9.6V 1450mAh  $52.95

For YAESU FT-11R, FT- 41R, FT-51R, etc. (HIGH POWER battery):

FNB-38h iwatbatey 9.6V 750mAh $39.5

For YAESU FT-530,76,26,416,415,816: (E-DC-5BA: DC Pwr cord $9.95)
FNB-25x niwn battery 7.2v 1200mAh $3295
FBA-12 6-cell AA Battery Case $22.95
FBA-12h 10-cell AA Battery Case(sw) $28.95

For YAESU FT-411,470, 73R, 33R, 23R etc: (WC-12 wall charger $12.95)
FNB-12xh nimweae. 12V 1250mAh  $39.95
FBA-17 6-cell AA Battery Case $19.95

For ICOM /C-92AD (D-STAR): (CP-11L: DC Pwr/Chg cord $19.95)

BP-256 wiwatLionbat. 7.4V 1620mAh  $44.95

For ICOM IC- T70A/E; IC-V80A/E/SPORT, F3003, F4003, etc:

BP-265L Lionbat.  7.2v.2200mAh  $46.95

For ICOM _IC-T90A/E; IC-91A, IC-91AD, IC-80AD (D-STAR), etc:
BP-217 swiionvatery 7.4V 1600mAh  $44.95

CP-1 1 L DC Power & Charge Cord (fits IC-92AD too) $2295
For ICOM IC-V8,V82, U82, F3, F4GS/GT, F30,40GS/GT,A24,A6, etc

BP-210N hiwat batery 7.2V 2000mAh  $44.95

For ICOM IC-T8A/E/HP; TB1A/E; A23,A5: (WC-AIC Wall Chrgr $12.95
BP-200XL tiwat bavery 9.6V 1450mAh  $59.95

BP-197h 6-cell AA Battery case (Hi-watt) $29.95
For ICOM IC-W32A/E, TTAJE, T7H, ZIAJE, T22A, T42A, WS1A/E :

BP-173X niwatbatery 9.6V 1450mAh  $59.95

BP-170L 6-cell AA Battery case (Hi-watt) $25.95
For ICOM IC-2/3/4SAT, W2A, 24AT, 2/4SRA, R1: (BC-105A: $22.95)

BP-83xh wimbatery 7.2V 2200mAh  $39.95

For ICOM IC-2/02/03/04AT, 2/4GAT etc; Radio Shack HTX-202/404
IC-8 8-cell AA battery case (wi charge sack) $24.95
BP-202€ eneioop-Rac.sh. 7.2V 2100mAh  $34.95

For KENWOOD TH-D72A/E: (CP-KE12: DC Pwr & Chg cord: $19.95)

PB-45L Li-|0Nbatt(NEW)7.4V 2000mAh $4495

For KENWOOD TH-F6A, TH-F6E, TH-F7: (CP-42L- DC cord: $9.95
PB-42L LiioNbatey  7.4v 2000mAh  $44.95
PB-42XL Li-oNvatery 7.4V 4000mAh  $59.95
EMS-42K Desktop Rapid Charger for PB-42L/XL $4995

For KENWOOD TH-G71/K, TH-D7A/AG/E: (CP-39: DC Pwr cord $9.95)
PB-39h hiwattnimrbat. 9.6V 1450mAh  $54.95

BT-11h 6-cell AA Battery Case Hiw) $24.95
For KENWOOD TH-79A/E, 22AJE. 42A/E efc: (CP-79: DC cord $9.95

PB-34xh viwat nimi52.9.6v - 1200mAh  $39.95

For KENWOOD TH-78A/E,48A/E,28A/E,27A/E: (CP-17: DC cord $9.95)

BT-8 6-cell AA Battery Case $14.95
PB-13xh nimnbatey 7.2V 1800mAh  $39.95

For KENWOOD TH-77A/E,75A/E,55A/E,46AT/E,45AT, 26 A/E, 25A/E:

PB-6X LongLife Nimtibatery 7.2V 1600mAh  $36.95

For KENWOOD TH-205A/E,215A/E,225A,315A: (Wall Charger $12.95)
PB-2 sa.nicabat. 8.4V 800mAh $29.95
For KENWOOD TR2500, TR2600: (Wall Charger $12.95)
PB-25-26 su.nicavar. 8.4V 800mAh  $29.95
For ALINCO DJ-V5, DJ-V5TH : (CP-46: DC Pwr/Chg Cord $9.95)
EBP-46xh niwibar. 9.6V 1450mAh  $52.95
For ALINCO DJ-195/HP/R,193,196,446,493,496,596: (DC cord $9.95)
EBP-48h hiwatbatery 9.6V 2000mAh  $44.95
For ALINCO DJ-G5TD/TH/TY; 190T,191T/TD/TH: (DC Pwr Cord $9.95)
EBP-36h Hi-Watt batt. 96V 800 mAh $3995

For ALINCO DJ-580/T, DJ-582, DJ-180/T, DJ-280/T, DJ-480 etc :
EDH-11  6-cell AA Battery Case $22.95
EBP-20X nimH battery 7.2V 2000 mAh  $32.95

For ADI AT-600; REALISTIC HTX-204 (Wall Charger is $12.95):

ADI-600x Hiwatbatey 12.0v 1200mAh  $44.95

For STANDARD C228,C528,C558; ADI HT-201, HT-401 etc:
CNB-152xh nimvba12.0v 1200mAh  $45.95
_CBP-888 8-cell AA Battery Case iwarm $28.95

NEW- V-6500 Digital SMART Charger
for AA & AAA batteries! $24.95 pkg.
(1) Rapid Charger for 1- 4 AA & AAA Ni-MH
cells; has 4 separate charging channels !
(2) Comes with AC power supply AND 12VDC
power cord for home & mobile operation.
(3) Safe, quick 1- 2 hr chg w/ auto s hut-off.
(4) Easy-to-read LED charge status indicators.

SANYO eneloop AA cells, PRE-CHARGED $13.95/pack of 4

Order Online, Mail, E-mail, Phone, or Fax w/ MC, VISA, DISC, or AMEX
BATTERIES AMERICA- 8845 S. Greenview #2, Middleton, Wl 53562

Order online, or call us at 1-800-308-4805

Fax: 608-831-1082. E-mail: ehyost@chorus.net
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Your Customers are Reading...QST!

If your company provides products or services of interest to our
Members, please contact the ARRL Advertising Department today for
information on building your business.

Support those who support ARRL! Please patronize our ARRL Advertisers.
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How Do You Protect What
You Cannot See?

You can’t see air—or propagation, or your
signal as it leaves your antenna. But you
know they are there.

Likewise, you can’t see the threats against
Amateur Radio frequencies. But threats do
exist, and they are very real.

SPECTRUM DEFENSE FUND

Technology-related industries use every

means possible to attempt to acquire this

limited resource for their control and profit. ARRL staff and volunteers
maintain constant vigilance, both at home and abroad, to ensure that
our spectrum remains available.

Your continuing financial support is vital to the ARRL being able to
maintain our watchfulness. Please give generously to the Spectrum
Defense Fund today!

Make your gift the easy way!

Visit www.arrl.org and click the DONATE NOW button and use
the “Additional Comments” box to indicate if you would like a
2013 Spectrum Defense Fund certificate, mug or pin.

Don’t Miss Out! For more information, contact:
ARRL 2013 Spectrum Lauren Clarke, KB1YDD

in!
Defense Mugigiii : Individual Giving Manager
Support Spectrum Defense with
a gift of $50 and you will be eligible ARRL
to receive our newly designed 225 Main Street

2013 Spectrum Defense pin. q ;
Make a gift of $100 or more and Newington CT 06111-149

receive both the mug and pin. Telephone: 860-594-03
Quantities are limited! Email: Iclarke @2




A = = - —— —
POWET WEeRXZeom
R

Commercial Grade Dual Band 750 Memory Channels
10 Memory Banks (with bank linking)

D B —7 5 OX True Dual Receive (V/U, V/V, U/U)
P New 2.5 KHz Channel Step

AM Aircraft Receive (108-136 MHz)
7 Character Alpha-Numeric Display
High Power Output (V: 50W, U: 40W)
Wide Receive Frequency Coverage
2013 Narrowband Compliant
Optional Remote Separation Kit
Base Station Package Available

S G5 =T g

Commercial Land Mobile ‘ Amateur Radio

KG-UV6X KG-UV3D

e VHF/UHF Dual Band e VHF/UHF Dual Band
200 Channels ! Wi Available in 2m/440 or 2m/220

Dual Display w/ Full Keypad Wide Receive Range
136-174/406-512 MHz TX ixim 136-174/420-520 MHz RX

Dual Slot 2 Hour Rapid Charger '_'_ i 144-148/420-450 MHz TX
2013 Narrowband Compliant e 128 Memory Channels

Target Markets: Dual Display w/ Full Keypad

Fire, Police, Rescue, CAP, MARS, iy 3 Hour Desktop Rapid Charger
Government S Built-in Flashlight

On Sale: $174%° = On Sale: $119®




FT-DX5000 Series

HF/6m XCVR with automatic an-
tenna tuner, 32-bit IF-Level DSP,
built-in power supply, built-in

FT-DX3000

HF/6m XCVR with 3.5” color dis-
play, auto tuner, 32-bit DSP, 3 kHz
& 600Hz roofing filters, bandscope

FT-950

HF/6m XCVR with 32-bit DSP,
built-in automatic antenna tun-
er, built-in computer interface

TCXO and more......... Please Call display and more....... Please Call and more........ Please Call
FT-450D FT-857D FTM-400D

HF/6m all mode XCVR with DSP,
built-in automatic antenna tuner

TS-990S

HF/6m XCVR, true dual RX, auto-
matic antenna tuner, color TFT
display and more. Top-of-the-
line performance.......ccoocccce.. NEW!

AMERITRON

AL-1500/AL-1200.....$3679/3319
AL-800/AL-800H.......$2459/3739
AL-80B/AL-572 .$1339/1589
AL-811/AL-811H..
AL-811HD/AL-82.....51129/2419
ALS500M/ALS500MR .. $749/779
ALS600/ALS600S .....$1259/1319
RCS4/RCS4L ..$149/199
RCS-8V/RCS8-VL...........$159/209
RCS-10/RCS-10L........... $179/219
RCS-12/RCS-12L......... $299/339

COMET

CH-250B 80-6m Vertical .......$399
CH-V5X 40-6m Rot. Dipole ....$319
GP-3/GP-6
GP-9/GP-9N..
GP-15/GP-98.......ccoemuuceee $169/'| 89
H422 40-10m Rot. Dipole......$369

[T 3y —
6M5XHP/6M7JHV
2M3SS/2M4........
2M7/2M9FMSSB
2M12/2M5WL...
2MCP14/2MCP22.
2MXP20/28....
222-555/222-10EZ
440-655/420-50-1
432-12EME/440-18
432-9WL/13WLA..
436CP30/42UG.....
902-9/902-17.
23CM-22EZA/23CM3
KT34M2, 10/15/20m
KT36XA, 10/15/20M..cccvvcrrins $ 1999

HF/6m/2m/70cm all mode mob-
bile XCVR with DSP, wide band
RX and more ........ccrmemmrnens NEW!

TS-590S

HF/6m all mode XCVR with 32-
bit DSP, automatic tuner, CW
keyer, built-in computer inter-
face via USB and more............ Call

CUSHCRAFT

A3S/A4S ....$599/699
MA-5B/MA-6VA . $479/329
R6000/R8.... $419/519
X7/XM240... ....$979/939
A50-35/A50-5S .. $139/199
.$369
A627013S .$269
A270-65/A270-105......$119/159
A13B2/A17B2 $239/349
A148-35/A148-10S
AR-270/AR-270B........

CP-725H 40-6m Vertical ......$359
CP-5H 40-6m Vertical .......... $379
X-5T0HDMA/HDNA..... $199/199
X-6000A/X3200A.......... $179/179
X-300A/X-300NA...
X-50A/X-50NA

259B/2609 ... $249/359
826B/828 ....$179/229
867/868... $159/149
870/872... .$79/79
873/874... 79/109
891/892... $109/109
893/894... $109/129
941E/945 $129/119
948/949E. $149/159
962D/969 $279/199
986/989D $319/359
991B/993B.. ....$199/249
1702C/1704..... .$39/79
1778/1778M .$45/39
1796/1798 ..$$229/339
4225MV/4245MV............. $99/149

TEXAS TOWER

1108 Summit Avenue, #4 « Plano, TX 75074
M-F:9 AM-5PM SAT: 9-Noon CST
Email: sales@texastowers.com

2m/70cm  Mobile FM  XCVR.
Large display, dual RX, built-in
TNC for APRS ...oveevreeerarenns NEW!

TS-2000/TS-2000X

HF/6m/2m/70cm all mode XCVR
with built in auto tuner, built-in
TNC, CW keyer, built-in comput-
erinterface and more ............. Call

LDG ELECTRONICS

AT-1000PROII/M1000.. $489/129
.$339/129

AT-600PROII/M600..
AT-200PROII..
AT-100PROII..
AT-897 PLUS
IT-100/KT-100 .$169/189
YT-100/YT-450.. .$189/239
Z-100 PLUS/Z11PROII.. $149/169
Z-817/Z-817H..ccceeeeeee $119/159
FT METER/FTL METER.......$49/79
RBA1:1/RBA4:1...................529/29

HYGAIN

TH-11DX, 5-BAND....
TH-7DX, 10/15/20m
TH-5MK2S, 10/15/20m....
TH-3MK4, 10/15/20m
TH-3JRS, 10/15/20m...

US TOWER

We Ain’t Braggin’

! TX Series

.$1829
.$2549
.$4199
.$6779
..$10959

¥ TX-472MDP

We carry the complete line
of Universal self-support-
ing aluminum towers.

B14 Series

B22 Series

3-70/4-60...........
5-50/6-60..........$1069/1619
7-50/9-40.............$1199/939
9-50/12-40......... $1329/1079
15-40/21-30......... $1209/819

GUY HARDWARE

3/16"EHS, 500/ 1000'...... $139/259
1/4"EHS, 500’/ 1000
3/16" / 1/4"Big Grip™.
5/16" Thimble..
3/8" Thimble.....
3/8x6"EE Turnbuckle ..
3/8"x6"EJ Turnbuckle.
1/2"x9"EE Turnbickle...
1/2"x9"EJ Turnbuckle.
1/2x12"EE Turnbuckle
1/2"x12"EJ Turnbuckle ...
#502 Strain Insulator...
#504 Strain Insulator ..

HPTG-1200!...
HPTG-2100!..
HPTG-4000!...
HPTG-6700I...
PLP-2738 Big Grip™.
PLP-2739 Big Grip™.
PLP-2755 Big Grip™.

ALUMINUM

But we've helped so many Hams order US Towers over the
years that we've become the US Tower experts. Please call for
help selecting the perfect US Tower for your QTH!

HDX Series
HDX-538.

B26 Series

4-70/4-80....
6-70/7-60....
7-70/9-60....
15-50/21-40
23-40/35-30...

B30 Series

HD8-70/HD8-80
HD8-90/HD8-10
HD9-60/HD9-80......... $2109/3129
HD11-80/HD11-90...$3559/4189
HD12-70/HD12-80...$2899/3579
HD16-60/HD16-80...$2569/3799
HD21-50/HD21-60...$1989/2619
HD21-70/HD35-40...$3239/1859

GLEN MARTIN

H2 Hazer (12 sq. ft.)
H3 Hazer (8 sq. ft.
H4 Hazer (16 sq. ft.)
RT-424,4.5' (6 sq. ft.
RT-832,8'(85q. ft
RT-936,9'(18 sq. ft.)
RT-1832,17.5'(12 sq. ft)
RT-2632, 26'(9 sq. ft.).

25G, Middle Section..
25AG2, Sleeve Top..
25AG4, Flat Top...
AS25G, Rotor Shelf.
BPC25G, Base Plate....
BPH25G, Hinged Base
HB-25AG/BG/CG.....$119/1 29/149
GA25GD, Guy Assembly
SB25G, Short Base.......

SB25GS5, Short Base (5').. .$109
SBH25G, Hinged Short Base.. $249
TB3, Thrust Bearing............ $159

ROTOR CABLE

.$.59/ft.
.$.49/ft.
$.79/ft.

THZMK3, 10/15/20m.... o.D. WALL S/FT. R62, 6-C (6#1 8)
_ R81, 8-C (2#18/6#22).
ROTATORS 375., mw" TUB'N pe R82,8-C (2#16/6#18)..........

i - - - R83, 8-C (2#14/6#18)....ccc0c $.89/ft.
Hygain AR-40. .500" .058" $.70
Hygain AR-303 625" 058" $.80
Hygain AR-50 750" 058" $.90
Hygain CD-451 875" 058" $.95
Hygain Ham-IV... = =
Hygain Ham-V 1.000 058 $1.00
HygainT2X 1.125" .058" $1.10
Hygain T2X Digital 1.250" 058" $1.30
M2 OR-2800PDX..... 1.375" .058" $1.40
Yaesu G-450A. 1.500" 058" $1.50
Yaesu G-550.... 1625 | 058" $1.65
Yaesu G-8005 - 1.750" 058" $1.80
Yaesu G-800DXA ....ovvevrrerees $499 Py T 5195
Yaesu, G-1000DXA $599 : - -
Yaesu, G-2800DXA $1399 | 2000" | 058" 5210 RG-8X Mini 29/ft.
Yaesu G-5500 $789 2125 058" $2.25 RG-213/U s s 79/ft.

TOLL -
FREE

Proudly Serving Ham Operators Since 1978!
Visit Our Website for More Great Deals:
www.texastowers.com

MASTERCARD
VISA - DISCOVER




The radio YAESU...

The Ultimate DXing
Iransceiver

The New Premium HF/50 MHz Transceiver
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Two Totally Independent Receivers - The VFO-A/Main  #°
Receiver utilizes Super Sharp Roofing filters to give
you the highest performance and best flexibility

Superb 39-Order Dynamic Range and
3rd.Order Intercept Point (IP3)

You will be pleased with the astounding 112 dB
dynamic range and superb IP3 + 40 dBm at 10
kHz separation (CW/500 Hz BW), Experience
the unmatched close-in dynamic range of 105 dB,
IP3 +36 dBm at 2 kHz separation (CW/500 Hz BW)!
(VFO-A/Main Receiver, 14 MHz, 1PO-1)

The tight shape factor 6 pole crystal filters and D Quad Double
Balanced Mixer design afford incredible improvement in 3rd -
Order dynamic range and [P3 performance

- Station Monitor SM-5000 included
I"';ii’.o NIE S0 %E"asﬁvlg + 0.05ppm OCXO included
DX 5 300 Hz Rooting Filter included

For the latest Yaesu news, visit us on the Internet: -!’AES U

http:/www.yaesu.com The radioc

Specificetions subject to change withoul nofice. Some accessories and/or options may be standard in cerein YAESU USA
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Nothing But Performance

The TS-590S

T Y TR i e

Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX
section sports IMD (intermodulation distortion) characteristics 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 * 500Hz and 2.7KHz roofing filters included
* Built-in Antenna Tuner * Heavy duty TX section

¢ 2 Color LCD

E NWO O D Customer Support: (310) 639-4200 ] - j SE
Fax: (310) 537-8235 Scan with your phone to www.kenwoodusa.com

download TS-5908S brochure.

‘|"
|

* For 1.8/3.5/7/14/21 MHz Amateur bands, when receiving in CW/FSK/SSB modes, down conversion is automatically selected if the final passband is 2.7KHz or less.
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