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The radio...YAESU

HF/50 MHz 100 W Transceiver

FTbpx3000

New Crystal Roofing Filters pr0v1de ultlmate weak signal receiver
performance in crowded, s vironments
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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.

1]

Outstanding receiver performance, the heritage of the FT px5000! i |
L1
The high dynamic range IP3 performance that was realized and proven in the FTDX5000. -
IF DSP provides effective and optimized QRM rejection i LR
- e TR i
. ul INEEEL. BN -
Independent Frequency display e
CENTER: 9 MHz SPAN: 20 kHz

The newly developed LCD has a wider viewing angle and higher contrast. T T D C R ]
4.3-inch Large and wide color LCD display with high resolution | TR

5 IZPEHOZI\nga%?IIg\g FILTER = 600 Hz

: 1P3::+33 dBm]

. I 2 IP3: +33 dBm
High Speed Spectrum Scope built-in % 9/
-126.dBm

AF SCOPE display and RTTY/PSK encoder/decoder DR
Other features ) ‘ ‘
The specialized Receiver amplifier for 50 MHz is built in / Three antenna connectors are provided / —BR P
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 O PN
available / USB interface equipped ANT INPUT [dBrm]

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

For latest Yaesu news, visit us on the Internet:

http://www.yaesu.com

- Specifications subject to change without notice. Some accessories and/or options may be standard in certain
The radio 6125 Phy"IS Drlve Cypress, CA 90630 (714) 827-7600 areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.




Introducing the Yaesu FT-950 transceiver for DX enthusiasts

Superb receiver performance
Direct lineage from the legendary ET px 9000 and FT-2000

S

-\\'

B Triple-conversion super-heterodyne receiver architecture, using

-

69.450 MHz 1st IF
B Eight narrow, band-pass filters in the RF stage eliminate out of

band interference and protect the powerful 1st IF

M 1st IF 3 kHz Roofing filter included

B High-speed Direct Digital Synthesizer (DDS) and high-spec

Digital PLL for outstanding Local Oscillator performance

B Criginal YAESU IF DSP advanced design, provides comfortable
and effective reception. IF SHIFT / IF WIDTH / CONTOUR /

NOTCH / DNR

M DSP enhancement of Transmit SSB/AM signal quality with

Parametric Microphone Equalizer and Speech Processor

M Built-in high stability TCXO (+0.5 ppm after 1 minute@77 ° F)

B Built-in automatic antenna tuner ATU, with 100 memaories
M Powerful CW operating capabilities for CW enthusiasts

M Five Voice Message memoaries, with the optional DVS-8 unit
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HF/50 MHz 100 W Transceiver

FT-950

B Large Muiti-color VFD (Vacuum Fluorescent Display)

M Optional Data Management Unit (DMU-2000) permits display of
various operating conditions, transceiver status and station logging.
B Optional RF p -Tune Units for 160 m, 80/40 m and 30/20 m Bands

Optional External Data Manage ani l ml {I}'\-],L - 2000)
Provides Many Display
Capabilitics

\!

\

COMPACT HF/50 MHz TRANSCEIVER WITH IF DSP

A superb, compact HF/50 MHz radio with state-of-the-art
IF DSP technology configured to provide YAESU World-Class
Performance in an easy to operate package.

New licensees, casual operators, DX chasers, contesters,

pin "

-2 L2495 nn L

For the latest Yaesu news, visit us on the Internet: 5
hitp:/fwww.yaesu.com
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~ | portableffield enthusiasts, and emergency service
‘ providers - YAESU FT-450...This Radio is for YOU!

HF/50 MHz 100 W All Mode Transceiver

FT-45 Ohuln matic Antenna Tuner ATU-450 optional

FT-450AT with Built-in ATU-450 Automatic Antenna Tuner

Compact size : 9" X 3.3" x 8.5° and Light weight : 7.9 Ib

Specifications subject o change withouf notice. Some accessories andior
| options may be standard in some areas. Frequency coverage may differ in
same countrias. Cheack with your local Yaesu dealer for specific

21ais.

YAESU

The radico

YAESU USA
6125 Phyllis Drive, Cypress, CA 90630
(714) 827-7T600




Cushcraft R8 8-Band Vertical MA-5B 5-Band Beam

Covers 6, 10, 12, 15, 17, 20, 30, and 40 Meters!  Small Footprint -- Big Signal
R-8 The Cushcraft R8 is recognized as the industry gold

3 5 3995 standard for multi-band verticals, with thousands in use
worldwide. Efficient, rugged, and built to withstand the
test of time, the R8's unique ground-independent design
has a well-earned reputation for delivering top DX results
| under tough conditions. Best of all, the R8 is easy to
assemble, installs just about anywhere, and blends incon-
| spicuously with urban and country settings alike.
Thers & Automatic Band Switching: The R8's famous
ltr "black box" matching network combines with
provides
360° (omni) .'__ A
coverage on |8 ¥ 'l_
the horizon " AT ;

traps and parallel resonators to cover 8 bands.
You QSY instantly, without a tuner!

Rugged Construction: Thick fiberglass insula-
and a low 7 tors, all-stainless hardware, and 6063 aircraft-alu-
radiation <~ minum tubing that is double or triple walled at key
angle in the stress points handle anything Mother Nature can dish out.
vertical . Compact Footprint: Installs in an area about the size
Elane. foua of a child's sandbox -- no ground radials to bury and all

etter DX. RE .
-energized surfaces safely out of reach.

Legal-Limit Power: Heavy-duty components are con- The MA-5B is one of Cushcraft's most popular
test-proven to handle all the power your amplifier can HF antennas, delivering solid signal-boosting direc-
legally deliver and radiating it as RF rather than heat. tivity in a bantam-weight package. Mounts on roof

The sunspot count is climbing and long-awaited band  using standard TV hardware. Perfect for exploring
openings are finally becoming a reality. Now is the per- exciting DX without the high cost and heavy lifting
fect time to discover why Cushcraft's R8 multi-band ver-  of installing a large tower and full-sized array. Its 7
tical is the premier choice of DX-wise hams everywhere!  foot 3-inch boom has less than 9 feet of turning
R-8GK, $56.95. R-8 three-point guy kit for high winds.  radius. Contest tough -- handles 1500 Watts.

RS M.utching Network RB'S Rugged Design The unique MA-5B gives you 5-bands, automatic
! band switching and easy installation in a compact
: mw 26-pound package. On 10, 15 and 20 Meters the end
guarartees base integrity elements become a two-element Yagi that delivers
i i i v ot solid power-multiplying gain over a dipole on all
. E=—""" icustoramyessently three bands. On 12 and 17 Meters, the middle ele-
e a of ground camponents ment is a highly efficient trap dipole. When working
! [ DX, what really matters are the interfering signals
| mm’"“;:‘ and noise you don't hear. That’s where the MA-5B’s
f E companents and stainisss impressive side rejection and front-to-back ratio really
sieed hardware shines. See cushcraftamateur.com for gain figures.

3
Cushcraft 10, ‘15 & 20 Meter Tribander Beams

Only the best tri-band antennas It goes without saying that
become DX classics, which is N the World-Ranger lineup is
why the Cushcraft World-Ranger - - also famous for its rugged
A4S, A3S, and A3WS go to the - 3 construction. In fact, the
head of the class. For more than majority of these antennas
30 years, these pace-setting per- 3 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,

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
Dual-bander VHF rigs are for a long time and remains unbeaten for solid
the norm these days, so reliability. The Ringo is broad-banded, lighting
why not compliment your protected, extremely rugged, economical, elec-
# FM base station with a trically bullet-proof, low-angle, and more -- but
dual-band Yagi? Not only mainly, it just plain works! To discover why hams
will you eliminate a costly and commercial two-way installers around the
feed world still love this antenna, order yours now!

line, youll realize extra ( Free Cushcraft Catalog >

A270-10S

%anﬁ for d:igltall?aodefi l}l)ke $ 1 and Nearest Dealer . . . 662-323-5803
1gh-speed packet and D- Call your dealer for your best price!

Star! Cushcraft's A270-6S
Cushcraft

provides three elements
per band and the A270- 3
; : Amateur Radio Antennas
égisnﬂgvﬁg?itf;fﬁfgﬁnﬁﬁ They're both 308 Industrial Park Road, Starkville, MS 39759 USA
Sl A A Open: 8-4:30 CST, Mon.-Fri. Add Shipping.
pre-tuned and assembly is a snap using the « Sales/Tech: 662-323-5803 + FAX: 662-323-6551
http://www.cushcraftamateur.com

Prices/specifications subject to change without notice/obligation. ' Cushcraft®, 2010.

fully illustrated manual.
Cushcraft . . . Keeping you in touch around the globe! Visit www.cushcraftamateur.com
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CEIMET BNC-24 DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz
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CEIMET SMA-503 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
* Length: 8.75” « Conn: SMA

+» Wavelength: 2M 1/4 wave * 440MHz 1/2 wave ¢ Length: 17" < Conn: BNC Super flexible featherweight whip
/Maldol MH-209 BNe conn) MH-209SMA (SVA Conn) 2MIT0CM DUAL-BAND HT ANTENNAS

CEIMET SMA-24 DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz
3" length, soft rubber cover. Good performance in a small package!
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MODEL / ANT CONN / COAX CONN

cfmeT CP-5M SO-239 / PL-259
cOmeT CP-5NMO NMO / PL-259

no holes. Includes 16’ 6” deluxe cable
assy w/18” mini RG-1888A/U type coax
For Tall or Multi-band HF Antennas

for weather seal entry.
Choose a mount
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All the mounts attach to van doors, truck
side doors, SUV doors, efc... and require

CP-5M UNIVERSAL LIP MOUNT

ON THE DOOR EDGE.
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Footprint:
Max Antenna:
Footprint:
Max Antenna:
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Heavy-Duty FM Dual Band Mobile with
Exceptionally Wide Receiver Coverage

*108 1o 520 M/ TOO0 ko 999,98 MHz (Cellular dlecked)

The King of Mobile
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FM TRANSCEIVER vX-8

Actual Size

VX-8DR

All-in-one Prestigious Tri-band Transceiver
Bluetooth® for hands-free Operation with optional accessories
Waterproof/Submersible IPX 7 rated - 3 ft for 30 minutes
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Actual Size

VX-8GR

144/430 MHz Dual Band Transceiver with GPS unit included

Buili-in GPS Antenna - Waterproof

Wide Band Receive for 108-999 MHz (Cellular blocked - US Version)

i
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Supports APRS* communication by the Built-in Worldwide Standard AX.25 Data TNC

» SmartBeaconing™ Function

The VX-8 series radios are compatible with the g
* Memories 10 list 50 stations

world wide standard APRS" (Automatic Packet
reporting System) using the GPS system to locate

and exchange position information. - B DIGI-PATH routing seftings

» GPS Compass Display - “Heading Up" or “Morth Up”
» APRS® Symbol lcon pre-set function

* Memories to store 30 APRS" messages + Clearly displayed APRS® Beacon Messages
« DIGI-PATH routing indication function

* Selective Message Received indicated by Flashing LED

AFRS" (5 & negistared acsemark of Boo Bruninga WHAAFR. SmanSeaccning ™ from HamHUD Mahalronix

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

Specificalions subyed 1o change wilhoul notice. Some accessorios andior oplions may be standard in coerlam
areas. Fraquancy coveraga may dfler in some countries. Check with your local Yassu Dealer for epecific dataile
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FT-857D
The World's Smallest HF/VHF/UHF

Mobile Transceiver
= Ultra-Compact Package

= |deal for Mobile or External Battery Portable Work

= Wide Frequency Coverage
= Optional Remote-Head
» High-Performance Mobile Operation

e

FT-450D

HF/50 MHz 100 W Easy to Operate All
= llluminated Key Buttons

= 300Hz / 500Hz / 2.4 kHz CW IF Filter

= Foot Stand

= Classically Designed Main Dial and Knobs

= Dynamic Microphone MH-31 A8J Included

YAESU

The radio

YAESU USA

= 2129500

Field Gear That
. Goes The Distance!

¥

.."’1_ WAMBL e st e aasmeness  FT-p

FT-897D

HF/VHF/UHF Partable Operation Powerful Transceiver
= The Ultimate Emergency Communieations Radio

= Rugged, Innovative Multi-Band

= Operates on the SSB,CW, AM, FM, and Digital Modes

= Wide Frequency Coverage

= 20-Watt Portable Operation Using Internal Batteries

= 100 Watts When Using an External 13.8-Volt DC Power Source

FT-817ND

The Ultimate Backpack, Multi-Mode Portable Transceiver
= Self-Contained
= Battery-Powered
= Covering the HF, VHF, and UHF Bands
= Provides up to Five Watts of Power Output
= SS5B, CW, AM, FM, Packet, or
SSB-based Digital Modes like PSK31

Mode Transceiver

http://www.yaesu.com

6125 Phyllis Drive, Cypress, CA 90630 (714) 827-7600
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David Sumner, K1ZZ - dsumner@arrl.org

: 'zg ARRL Chief Executive Officer
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Techs on Ten

&k Many Technician and Novice amateur licensees overlook the fact that they
possess highly desirable operating privileges in the 10 meter band??

Owing to how it has evolved, the Amateur Radio licensing
structure in the United States has some peculiarities. The
FCC created the Technician and Novice classes of license
in 1951, the former to encourage experimentation in the
then-largely-unexplored frequency range above 220 MHz
and the latter to serve as a temporary, one-time “learner’s
permit” with very limited operating privileges. The privileges
afforded by the two licenses did not even overlap. For a time
it was possible to hold Novice and Technician licenses
simultaneously, with different call signs! Eventually Techs
gained access to 6 and 2 meters and in 1976 were granted
Novice privileges. The Novice became a renewable license
in 1978.

In 1987 the ARRL persuaded the FCC to adopt what we
called Novice Enhancement — a modest expansion of
privileges to allow Novices to join the mainstream of
Amateur Radio. It might well have been called Technician
Enhancement because the most lasting effect was the
granting of 10 meter voice privileges to Techs, something
the ARRL had sought since 1969. When it became possible
in 1991 to obtain a Technician license without passing a
Morse code test, the international Radio Regulations still
required Morse ability for operation below 30 MHz so two
“flavors” of the license class resulted: Technician with
privileges above 30 MHz and Technician Plus with the
additional HF privileges of the Novice. The distinction disap-
peared in 2007 when Morse testing was dropped from the
requirements for any class of amateur license and all
Technicians immediately gained the Novice HF privileges.

Today about half of the radio amateurs in the United States
hold Technician and Novice Class licenses — mostly
Technician, since the Novice license is no longer available
to new applicants and Novices now constitute less than
2% of the total amateur population. The Technician license
is now the entry level into Amateur Radio yet it offers full
privileges above 50 MHz — in many ways the most chal-
lenging part of the radio spectrum — along with the use of
up to 200 watts of PEP output power for SSB voice at
28.3-28.5 MHz, RTTY and data at 28.0-28.3 MHz and

CW at 28.0-28.5, 21.025-21.200, 7.025-7.125, and 3.525-
3.600 MHz. Those are nice privileges, but not many Techs
are using them.

Why not? There could be many reasons. Because of its
origins there is a tendency still to think of the Technician as
a VHF/UHF license. A new amateur’s first exposure to
on-the-air operating is likely to be a 2 meter repeater, many
of which these days can connect to distant repeaters via the
Internet; if you can talk to Australia with your VHF handheld,
putting together an HF station to do the same thing may
seem less appealing. Sunspots were not all that healthy in
2007 when thousands of Techs first experienced 10 meter
operation, so they may have been disappointed. Techs who

are interested in HF operation tend to upgrade quickly to
General and Amateur Extra so they can explore all of the
HF bands.

But we suspect the main reason is inertia. We all tend to fall
into grooves, doing what we already know how to do rather
than trying something new.

So here’s a challenge for our Technician (and Novice)
readers: Get on 10 meters. If you don’t have a rig, see if you
can borrow one from a friend. Lots of hams have spare gear
lying around that they would be glad to see put to good use.
It doesn’t have to be the latest and greatest to get you on
the air; practically any HF transceiver made in the last 40
years will do fine.

Antennas are easy. A quarter wave vertical is only about

8 feet tall; a half wave dipole is only about 16 feet from end
to end; a quad loop can be made with 33 feet of wire. If
you've never made an antenna and don’t know where to
start, ask a friend to show you how. (Note to club officers:
this would be a good topic for a meeting program.)

Not that interested in SSB? No problem. The best kept
secret about Technician operating privileges on 10 meters is
that you can use RTTY and data on all of the same frequen-
cies as Generals and Extras. There’s a variety of digital data
modes to explore, and lots of RTTY activity during contests
and DXpeditions.

And while Morse code is no longer a licensing requirement,
don’t count out CW as worth a try. With CW you’re not
limited to 10 meters — you can explore 15, 40 and

80 meters as well! Purists may cringe, but Morse code
readers and keyboards will get you on CW and let you
make contacts.

Human nature being what it is, lots of hams are more
interested in learning the code now than when it was forced
on them. If your motivation is to be able to operate CW and
not just to pass an unwanted test, skip practicing at slow
speeds and go directly to listening to characters being sent
fast enough that you can hear the rhythm and won’t be
tempted to count the individual dits and dahs. Bad habits
are hard to break so it’s better to not develop them in the
first place.

See you on 10!

/QMQ \Si,_,,, £LZ7
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hy-gain. HF VERTICALS

AV-ISHT 049
AV-14AV O 179%

All hy-gain multi-band verti-

v

hy-gain®
Classics

=

e —

cal antennas are entirely self

supporting -- no guys required.

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

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

Heavy duty, slotted, tapered
swaged, aircraft quality aluminum
tubing with full circumference

Two year limited Warranty ...

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

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

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

AV-18HT, $949.95. (10,12,15,20,40,80 M,
160, 17 Meters optional). 53 ft., 114 Ibs.

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

AV-14AVQ, $179.95. (10,15,20,40 Meters).
18 ft., 9 Ibs. The Hy-Gain AV-14AVQ uses
the same trap design as the famous Hy-Gain
Thunderbird beams. Three separate air dielec-
tric Hy-Q traps with oversize coils give superb
stability and 1/4 wave resonance on all bands.
Roof mount with Hy-Gain AV-14RMQ kit, $89.95.

AV-12AVQ, $139.95. (10, 15, 20 Meters).
13 ft., 9 Ibs. AV-12AVQ also uses Thunder-
bird beam design air dielectric traps for
extremely Hy-Q performance. This is the way
to go for inexpensive tri-band performance in
limited space. Roof mount with AV-14RMQ kit,
$89.95.

AV-18VS, $119.95 (10,12,15,17,20,30,40,80
Meters). 18 ft., 4 Ibs. High quality construction
and low cost make the AV-18VS an exceptional
value. Easily tuned to any band by adjusting
feed point at the base loading coil. Roof
mount with Hy-Gain AV-14RMQ kit, $89.95.

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

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

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

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

DX-77A, %449*

Model # Price Bands Max Power Height Weight | Wind Surv. | Rec. Mast
AV-18HT $949.95 |10,15204080| 1500 W PEP | 53 feet 114 pounds| 7S MPH |  ------
AV-14AVQ | $179.95 |10,15,20,40 | 1500 WPEP| 18 feet 9 pound 80 MPH | 1.5-1.625”
AV-12AVQ | $139.95 |10,15,20 M | 1500 W PEP 13 feet 9 pounds 80 MPH | 1.5-1.625”
AV-18VS $119.95 10-80 M |1500 WPEP| 18 feet 4 pounds | 80 MPH | 1.5-1.625”
DX-88 $369.95 10-40M | 1500 WPEP | 25 feet 18 pounds | 75 mph nogwy | 1.5-1.625”
DX-77A $449.95 10-80M |1500 WPEP| 29 feet 25 pounds | 60 mph noguy| 1.5-1.625”

Self-supporting -- no guys required . . . Remarkable DX performance -- low angle
radiation, omnidirectional . .. 1500 Watts ... Low SWR . . . Aircraft quality
aluminum tubing . . . Stainless steel hardware . . . Recessed SO-239 connect. . .

( Hy-Gain 160-6 Meters "\
Self-Supporting Vertical

Full 1500 Watts, 43 feet, includes base mount
Wb AV-6160 Operate all bands 160-6
WNe $3 95  Meters at full 1500 Watt with
UPS SHIPPABLE /s self-supporting, 43 feet
igh performance vertical!
It assembles in less than an hour and its
low profile blends in with the sky and
trees -- you can barely see it . . .
Exceptional Performance
The entire length radiates to provide
exceptional low angle radiation 160-20
Meters and very good performance on
17-6 Meters. You can shorten it by tele-
scoping it down for more effective low
angle radiation on higher bands.
| Just talk with automatic tuner!

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

An optimized balun design allows
direct coax feed with negligible coax loss
(typically less than '/2 dB 60-6 Meters
and less than 1 dB 160-80 Meters with
good quality, low-loss coax).

Extremely low wind loading

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

Just 20 lbs., uses super-strong 6063
vmm cirCraft aluminum tubing.
~# Stainless steel hardware.
" Assembles in an hour
- . Ground mounting lets
& it . :
... you hide antenna base in
" shrubbery. Requires
- ground system -- at least
-~ one radial. More exten-

.. sive ground work better.

g#%  Stealth Operation
.~ Low profile. Hide be-
hind trees, fences, build-
"™ ings, bushes. Use as flag-

pole. Easily telescopes
®down during the day.
L -
®

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

-
L)
p://www.hy-gain.com
Prices and specifications subject to change without notice or obligation. @ Hy-Gain*, 2010.

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




YAES U

The radio
Rebates Expire 3/31/2013

FTDX-5000/D/MP Series
HF/6 200W Built-In Power Supply
3 Roofing Filters, IF DSP Filters
(shown with optional SM-5000)

FTDX3000
Premium HF/50MHz Transceiver, Full
color TFT display, High-speed Antenna
Tuner and many more great features.

$150

Mail-in Rebate

FT-950
HF/6 100W All-Mode, IF DSP filters
3 Roofing Filters, Antenna Tuner

FT-897D
HF/VHF/UHF 100/50/20W All-Mode
Optional Internal Power Supply(FP-30)

FT-450D
HF/6 100W Fixed IF DSP Filters

FREE

Accessu;vy with

Purchase

FT-857D
HF/VHF/UHF 100/50/20W All-Mode

KENWOOD

Coupons Expire 6/30/2013

TS-990S
Kenwood’'s NEW Flagship

HF/50MHz Transceiver $25

Coupon

Dual TFT Display, Dual Receiver,
200 Watts, Dedicated DSP’s installed
in bandscope, main and sub receivers.
Built-in Antenna Tuner, Built-in
Switching Power Supply, 2 USB Ports.

> $200

Coupon

TS-2000S
HF/VHF/UHF 100/100/50W All-Mode
IF DSP Filtering, Internal TNC

I o it

TS-590S8
High Performance HF Transceiver
160-6 meters, 500 Hz/2.7 kHz
Roofing Filters, 32-bit floating point DSP

$250

Coupon

TS-480HX/TS-480SAT
HF/6M, 200W/100W
Separate control panel is perfect for
base or mobile use.

ICOM’

Coupons Expire 3/31/2013

$100

Coupon

1IC-7410

1C-7200
HF/6 100W Field Portable

Coming
Soon!

IC-7100
Extended Receive, Touch Screen
Interface, Speaker on Controller

This device has not been authorized as required by the rules of
the Federal Communications Commission. This device is not,

and may not be, offered for sale or lease, or sold or leased, until
authorization is obtained.

H¥ iy

1C-7000
HF/VHF/UHF All-Mode Mobile

Color Display, Removable front panel

IC-718
HF 100W SSB/CW/AM Modes

Station Accessories

Nissei NS-508

L Microphone
Heil Sound Output voltage: A'g;:a?:ga
Professional 0-30mV (RMS) 4-position
LDG Tuners Headsets & Output impedance: P ;
Antenna Switch

Microphones

500 - 100K ohms

\Xe also carry many
other products

and products
manufactured by...

Coaxial Cable
and Connectors

COMET
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Over 250 Years¢
of Gombined
Service!

This month we are
featuring our
Minnesota Store...

Radio City
Inc.

Our 30th Year!
800-426-2891
Local (763) 786-4475
FAX (763) 786-6513
2663 County Road |
Mounds View, MN 55112
www.radioinc.com

(A

Associated Radio

800-497-1457

Local (913) 381-5900

FAX (913) 648-3020

8012 Conser

Overland Park, KS 66204
www.associatedradio.com

Universal Radio, Inc.

800-431-3939

Local (614) 866-4267

FAX (614) 866-2339

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

Lentini
Communications, Inc.

800-666-0908

Local (860) 828-8005

FAX (860) 828-1170

221 Christian Lane — Unit A
Berlin, CT 06037
www.lentinicomm.com

Austin Amateur
Radio Supply

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

| Daiwa CN-101L and
=5 CN-801HP meters

CN-101L:
1.8-150MHZ
SWR/Power Meter

CN-801HP:
1.8-200MHZ
SWR/Power
Meter

=

QJE
PE305WI

DT Power Sugoly
Drufgain D138
3-15Y adjustabie
Duipat current
D108, P08 easl



Where Ham Radio Meets Open-Source Electronics

¢ Ham Radio
> tor Arduino ana PICAXE

Easy to build microcontroller weekend projects
—for use in the shack, in the field, and on the air!

Microcontroller technology has exploded in
popularity among ham radio operators. The new
generation of single-board microcontrollers is easier
than ever to use, bringing together hardware and
software for project-building most radio amateurs can
easily dive into. With inexpensive microcontroller
platforms—such as the popular open-source Arduino
board—along with readily available parts, components
and accessory boards, the possibilities are limit-
less: beacon transmitters, keyers, antenna position
control, RTTY and digital mode decoders, waterfall
displays, and more.

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.
Klotz and many other contributors have
designed projects that will enhance your ham
radio station and operating capabilities. Or,
you can take it to the next step, using these
projects as a launch pad for creating your

own projects. ¥
L"}i“"‘iﬂ

Projects:

m APRS Data Logger ® Handheld Radio Talk Timer
B QRSS Beacon ® APRS Messenger
8 Multimode Transmitter Shield ® DTMF Controlled SSTV Camera
m High Voltage, High Frequency, ® APRS Display
and High Temperature Data Logger m Waterfall
® Receive-Only, Low-Power APRS iGate = SWR Scanner
m PICAXE Keyer and CW Beacon Keyer .. .and more projects using the
\ m Solar Tracker Arduino, PICAXE, and ATtiny
i ® Nanokeyer microcontrollers

Ham Radio for Arduino and PICAXE

ARRL Giszitizs
Special Member Price! Only $29.95* (retail $34.95) 8l) 225 Main Street, Newington, CT 06111-1494 USA

Order Online www.arrl.org/shop SHOP DIRECT or call for a dealer near you.
Call Toll-Free 1-888-277-5289 (US) ONLINE WWW.ARRL.ORG/SHOP
*Shipping and Handling charges apply. Sales Tax is required for all orders shipped to CT, VA, and Canada. ORDER TOLL-FREE 888/277-5289 (US)
Prices and product availability are subject to change without notice.
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Inside HQ Harold Kramer, WJ1B - hkramer@arrl.org, ARRL Chief Operating Officer/QST Publisher

ARRL Governance Part II: Board Committees

This month | am going to discuss the ARRL Board Committees
where much of the work of our Board takes place.

There are three Standing Board Committees along with other
Advisory and ad hoc Board Committees. The three Standing Com-
mittees are the Administration and Finance Committee (A&F), the
Programs & Services Committee (PSC) and the Executive Com-
mittee (EC). There is also an Ethics & Elections Committee, but it
works a little differently so I'll discuss it later. Since there are three
Committees of five Directors, each of the Board’s 15 Directors
serves on a single Standing Committee. The A&F and PSC Com-
mittees also have an appointed Vice President or Vice Director. The
members of these Committees are appointed by the President at
the January Board Meeting.

The Administration and Finance Committee is responsible for over-
sight of the ARRLs administration and financial management. For
this reason, the ARRLSs Treasurer is also an ex officio member of
this Committee. One of the important tasks of the A&F Committee
is approval of the ARRLs operating plan and budget for each year.
Take it from me; the budget approval involves extensive scrutiny,
discussion and analysis and it is a major effort on the part of the
staff and the Committee members. The Committee also deals with
audit and tax matters, reviews fundraising efforts, interfaces with
the ARRL Foundation, and approves all major capital projects. Its
role is critical to maintaining the financial strength and integrity of
our organization. The current Chairman of the A&F Committee is
New England Division Director Tom Frenaye, K1KI.

As its name suggests, the Programs & Services Committee moni-
tors and evaluates a wide range of ARRL programs and services
including contests and awards, Logbook of The World, W1AW
and the outgoing QSL Service. Its other areas of oversight include
the field organization, affiliated clubs, volunteer examiners and
educational services. In recent years, it has also focused on emer-

W1AW Schedule

W1AW’s schedule is at the
same local time throughout
the year. From the second
Sunday in March to the first
Sunday in November, UTC =
Eastern US Time + 4 hours.
For the rest of the year, UTC =
Eastern US Time + 5 hours.

PAC MTN CENT EAST UTC MON TUE WED  THU FRI

6AM |7AM [8AM |9AM | 1300 FAST | SLOW | FAST | sLow
CODE | CODE | CODE | CODE

7 AM- | 8 AM- |9 AM- | 10 AM-| 1400-1600 VISITING OPERATOR TIME

1PM |2PM [3PM |4PM | 1700-1945 (12 PM-1 PM CLOSED FOR LUNCH)

1PM [2PM |3PM [4PM | 2000 FAST | SLOW | FAST | SLOW | FAST
CODE | CODE | CODE | CODE | CODE

2PM [3PM [4PM [5PM | 2100 CODE BULLETIN

3PM |4PM [5PM |6PM | 2200 DIGITAL BULLETIN

4PM |5PM [6PM |7PM | 2300 SLOW | FAST | SLOW | FAST | SLOW
CODE | CODE | CODE | CODE | CODE

5PM [6PM [7PM [8PM | 0000 CODE BULLETIN

6PM [7PM [8PM [9PM | 0100 DIGITAL BULLETIN

65 PM| 745 PM | 8% PM | 9% PM | 0145 VOICE BULLETIN

7PM |8PM [9PM |10PM | 0200 FAST | SLOW | FAST | SLOW | FAST
CODE | CODE | CODE | CODE | CODE

8PM |9PM [10PM|11PM | 0300 CODE BULLETIN

gency preparedness and Public Service. While changes to these
programs can be contentious and difficult at times, PSC Members
work hard to be fair and to do what is right for Amateur Radio. The
PSC also recommends award recipients to the Board for outstand-
ing volunteer service or outstanding achievement. The current
Chairman of the PSC is Delta Division Director David Norris, KSUZ.

ARRLs President, Kay Craigie, N3KN, chairs the Executive Com-
mittee. It is comprised of the President and five Directors. The
Directors themselves elect members of this Committee by secret
ballot at the Annual Meeting in January. The First Vice President
and the CEO are also members, but they do not vote. The Secre-
tary and the General Counsel also attend. This Committee deals
with one of our most important organizational priorities: regula-
tory and legislative matters affecting Amateur Radio. It formulates
recommendations and strategies about these issues and presents
them to the Board. It also reviews changes in the ARRLs overall
governance structure, monitors the implementation of the ARRL
Strategic Plan and approves applications for ARRL Affiliated Clubs.

The Ethics & Elections Committee is slightly different compared to
the other committees. The President appoints its three members.
Among other duties, they determine the eligibility of candidates for
ARRL office, review their petitions, certifications, and campaign
materials and supervise the balloting for Director and Vice Director.
Dakota Director Greg Widin, KIGW, is currently Chairman of this
Committee.

There are other Committees that address specific areas such as
the DX Advisory Committee, the Contest Advisory Committee, the
Historical Committee and the Public Relations Committee.

ARRL Committees are extremely important to the overall function-
ing and governance of our organization. More information about
Committees, their responsibilities and their structure can be found
on the ARRL website at www.arrl.org/board-committees.

4 Morse code transmissions: Frequen0|es are 1.8025, 3.5815, 7.0475, 14.0475,
18.0975, 21.0675, 28.0675 and 147.555 M

Slow Code = practice sent at 5, 7', 10, 13 and 15 WPM.

Fast Code = practice sent at 35, 30, 25, 20, 15, 13 and 10 WPM.

Code bulletins are sent at 18 WPM.

4 W1AW Qualifying Runs are sent on the same frequencies as the Morse code
transmissions. West Coast qualifying runs are transmitted by K6YR and other
West Coast stations on 3590 kHz and other frequencies. See “Contest Corral”
in this issue. Underline one minute of the highest speed you copied, certify
that your copy was made without aid, and send it to ARRL for grading. Please
include your name, call sign (if any) and complete mailing address. Fees: $10
for a certificate, $7 50 for endorsements.

4 Digital transmissions: Frequencies are 3.5975, 7.095, 14.095, 18.1025,
21.095, 28.095 and 147.555 MHz.

Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK mode and
MFSK16 on a daily revolving schedule.

Keplerian elements for many amateur satellites will be sent on the regular
digital frequencies on Tuesdays and Fridays at 6:30 PM Eastern Time using
Baudot and PSK31.

4 Voicetransmissions: Frequencies are 1.855, 3.99, 7.29, 14.29, 18.16, 21.39,
28.59 and 147.555 MHz.

4 Notes: On Fridays, UTC, a DX bulletin replaces the regular bulletins. W1AW
is open to visitors 10 AM to noon and 1 PM to 3:45 PM Monday through Friday.
FCC licensed amateurs may operate the station during that time. Be sure to
bring your current FCC amateur license or a photocopy. In a communication
emergency, monitor W1AW for special bulletins as follows: voice on the hour,
teleprinter at 15 minutes past the hour and CW on the half hour.

W1AW code practice and CW/digital bulletin transmission audio is also available
real-time via the EchoLink Conference Server W1AWBDCT. The conference
server runs concurrently with the regularly scheduled station transmissions.

During 2013, Headquarters and W1AW are closed on New Year’s Day,
Presidents’ Day (February 18), Good Friday (March 29), Memorial Day
(May 27), Independence Day (July 4), Labor Day (September 2),
Thanksgiving and the following day (November 28 and 29), and
Christmas (December 25). For more information, visit us at
www.arrl.org/wiaw.
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ARRL Member Services
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@ Join or Renew
www.arrl.org/get-involved

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.

B 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 iOs devices is also available.

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

B 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!

B 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.

= 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

= 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.

B 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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Shop

www.arrl.org/shop

Programs

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/find-an-amateur-radio-license-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
Advertising — www.arrl.org/ads

Interested in Becoming a New Ham?

www.arrl.org/newham
e-mail newham@arrl.org
Tel 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

Facebook
www.facebook.com/ARRL.org

. Follow us on Twitter
! twitter.com/arrl - twitter.com/wiaw
twitter.com/arrl_youth - twitter.com/arrl_emcomm

4 YouTube
YlJll TUhﬁ www.youtube.com/ARRLHQ

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, K5UR*

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, K@QB

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, K7GM
Chief Financial Officer
BARRY J. SHELLEY, N1VXY
Chief Operating Officer
HAROLD KRAMER, WJ1B
Chief Development Officer
MARY HOBART, KIMMH
Chief Technology Officer
BRENNAN PRICE, N4QX

Staff

General Counsel

Christopher Imlay, W3KD
Business Services Manager
Debra Jahnke, K1DAJ

Education Services Manager
Debra Johnson, K1DMJ
Laboratory Manager

Ed Hare, W1RFI

Marketing Manager

Bob Inderbitzen, NQ1R

Amy Hurtado, KB1INXO
Circulation Manager

Diane Petrilli, KB1RNF
Membership Manager
Membership & Volunteer
Programs Manager

Dave Patton, NN1N

Mike Corey, KI1U

Emergency Preparedness Manager
Production & Editorial Manager
Steve Ford, WB8IMY

Regulatory Information Manager
Dan Henderson, N1ND

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

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

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

David A. Norris, K5UZ

3040 Campground Rd, Cabot, AR 72023;
(870-613-1606); kSuz@arrl.org

Vice Director: Glen Clayton, W4BDB

238 Old Parksville Rd, NE, Cleveland, TN 37323
(423-400-9381); wabdb@arrl.org

Great Lakes Division

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, MI 48131
(734-529-3232); wa8efk @arrl.org

Hudson Division

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

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); k0das@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 wiaw@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
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

Jim Fenstermaker, K9JF*

10312 NE 1615t Ave, Vancouver, WA 98682
(360-256-1716); k9jf@arrl.org

Vice Director: Jim Pace, K7TCEX
PO Box 1602, Centralia, WA 98531
(360-508-8437); k7cex@arrl.org

Pacific Division

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); k6jat@arrl.org

Roanoke Division

Dennis Bodson, W4PWF

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

Vice Director: Dr James Boehner, N2ZZ

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

Rocky Mountain Division

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
(807-756-9439); wy7fd@arrl.org

Southeastern Division

Greg Sarratt, W40ZK

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

Vice Director: Jim Millsap, WB4NWS
5127 Bramblewood Dr, Acworth, GA 30102
(770-928-8590); wb4nws @arrl.org

Southwestern Division

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 Gulif Division

Dr David Woolweaver, KSRAV*

PO Box 531605, Harlingen, TX 78553
(956-425-3128); k5rav@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, ADSM 1130 N Hllton 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 Ill, 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); wa5lou@arrl.org

Wisconsin: Donald Michalski, W9IXG, 4214 Mohawk Dr, Madison, Wl 53711
(608-274-1886); w9ixg@arrl.org

Dakota Division (MN, ND, SD)

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

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

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

South Dakota: Chris Stallkamp, WGADZ, PO Box 271, Selby, SD 57472-0271
(605-870-1784); woadz@arrl.org

Delta Division (AR, LA, MS, TN)

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

Louisiana: James M. Coleman, AI5B, 1530 Military Rd, Bogalusa, LA 70427-2901
(985-516-2632); aiSb@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, MI, OH)

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

Michigan: Larry Camp, WB8R, 71 Oakdale Lane, Coldwater, MI 49036
(517-278-0406); wb8r@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, IA 50036

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

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

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

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

Nebraska: Art Zygielbaum, KGAIZ, 6601 Pinecrest Dr, Lincoln, NE 68516-3573
(402-421-0839); kOaiz@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: Alan K. Shuman, K1AKS, PO Box 681, New Boston, NH 03070-3520
(603-487-3333); k1aks@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, AE6SX, 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); n4ufp@arrl.org

Virginia: Carl Clements, W4CAC, 4500 Wake Forest Rd, Portsmouth, VA 23703 (757-
484-0569); w4dcac@arrl.org

West Virginia: L. Ann Rinehart, KABZGY, 1256 Ridge Dr, South Charleston, WV 25309
(304-768-9534); ka8zgy @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 36t 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); wdmd@arrl.org

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

Northern Florida: Paul L. Eakin, KJ4G, PO Box 625, Panacea, FL 32346 (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); wubéd@arrl.org

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

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

San Luis Obispo, CA 93401-3734 (805-543-3346); kéyr@arrl.org

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

North Texas: Walt Mayfield, KE5SOO, 305 Broken Arrow, Krum, TX 76249-7502
(940-368-4659); ke5soo@arrl.org

Oklahoma: Kevin O’Dell, NGIRW, 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



Ameritron1200 Watts Solid State Amplifier

1200 Watts PEP SSB/CW OQOutput, 1.5-30 MHz. No Tune, Instant-On, Instant Bandswitching,
Super Reliable, Whisper Quiet, Remote Controllable, QSK, Fully Protected, Fully Metered ...

Solid State no fune
FET Amplificr
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ALC BET

Just select the band and transmit!

Ameritron's new solid state no-tune,
instant-on, instant bandswitching ALS-
1300 desktop linear amplifier gives you
1200 Watts PEP SSB/CW with less than
100 Watts drive. Covers 1.5 to 22 MHz,
(10/12 Meters with optional MOD-10MK).
You'll bust through weak band conditions,
heavy QRM and QRN because the ALS-
1300 is less than 1 dB down from a full
legal limit 1500 Watt amplifier.

Super Reliable!

Eight conservatively rated MRF-150
FETs mounted on two huge heat sinks
spreads heat evenly. Four whisper quiet
temperature controlled fans keep the FETs
at a safe temperature. You get unparalleled
Ameritron reliability and trouble-free serv-
ice. Competing amplifiers using a single
expensive device concentrate heat at a sin-
gle hotspot that greatly reduces reliability.

50-Volt operation gives you highly lin-
ear operation with a superbly clean signal.

Put out-of-the-way and Remote Control

The ALS-1300 amplifier and its match-
ing power supply can be placed out-of-the-
way and controlled remotely. Remote
Control Head, ALS-500RC, $49.95, lets
you monitor data and manually switch
bands. Radio Interface, ARI-500, $119.95,
reads band data from your transceiver and

ral
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ALS-1300

*2899

Suggested Retail

automatically bandswitches the ALS-1300
as you change bands on your transceiver.
Features Galore!

An Operate/Standby switch lets you run
"barefoot" and instantly switch to full
power when you need it.

Fast 5 millisecond T/R relays (10 mil-
lion operation lifetime specs) give you full
QSK operation. The T/R relay sub-board is
easily replaced if the relays ever fail.

Ameritron's exclusive front-panel ALC
control prevents overdriving your transceiver.

The ALS-1300 can be keyed by any
transceiver that can sink 15 mA at 12 VDC
without requiring a special interface.

Super-clean modular construction
makes service quick and easy.

Fully Protected!

The ALS-1300 is fully protected to pre-
vent amplifier damage if you: switch to a
band different from your transceiver, use the
wrong antenna or have overly high SWR, if
the heat sink temperature exceeds a safe level,
if the dual 600 Watt modules are significant-
ly RF unbalanced. Whenever the amplifier
faults, it is automatically bypassed.

If output forward or reflected power
exceeds a safe level, output power is auto-

Inside the ALS-1300 Solid State Amphfler

ST

matically reduced to prevent amplifier dam-
age by controlling ALC to the transmitter.
Fully Metered!

Two accurate Cross-Needle meters use
LEDs with adjustable brightness for back-
lighting -- no more burned-out meter lamps.

The left meter continuously monitors DC
current of both 600 watt amplifier modules.

The right meter is a multi-meter. Read
antenna SWR, forward, reflected output
power simultaneously (has adjustable PEP
meter hold time) . . . amplifier balance . . .
ALC between amplifier and transceiver . . .
DC drain voltage of each power amplifier.

LEDs show which band is selected
(manually bandswitched or automatically
with optional ARI-500 Radio Interface) . . .
ALC activity . . . when the amplifier is keyed

. high SWR . .. power amplifier fault.

The desktop size amplifier is a compact

10%2Wx6%Hx19D in. Weighs just 23 lbs.

Hash-Free Switching Power Supply

The hash-free fully
regulated 50 VDC, 50
Amp switching
power supply is wired
for 220 VAC but can
be rewired for 110
VAC. Includes six foot cable to
ALS-1300. Draws 12 Amps at 220 VAC, 25
Amps at 110 VAC. Has inrush current pro-
tection, current-limited outputs, exceptional
filtering and RFI suppression. Works on
50-400 Hz, 200-260/ 100-135 VAC making
it ideal for remote DX-peditions.
10Wx6'/2Hx9'/2D inches. 12 pounds.

Options

MOD-10MK $39.95, low-pass filter
assembly gives you 12 and 10 Meter opera-
tion. Requires FCC ham license.

QSK-5, $359.95, pin-diode T/R switch
gives lightning fast silent QSK operation.

Here’s what they say . ..
1 have had my amp now for a few days and WOW!
1 picked the amp up at the factory and Mike was
very helpful in showing me the ins & outs of the
amp. Mine is S/N 8 and these amps are in high
demand. It will truly talk 1200 watts all night long
and never get warm. Thanks to Ameritron for the
way they treat their customers and taking time
that [ was satisfied. N5SBZ

I've been using SN3 for about six weeks now. No
processors or digital read-outs, but very easy to
use and it puts out 1200 watts on most bands with
no problem. I have been operating OSK as the
internal relays are plenty fast enough. AD5X

1 have had this fine amp now for a week and have
made a number of OSO's (20). It can make the dif-
ference, and has in a number of occasions, getting
thru the ORN and making a contact. Some of my
0SO's have lasted up to 1 hour and there has not
been a single problem...runs cool and gives me
excellent results. KB4KKX

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

AMERITRIR

. . . 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.amerttron.com

Prices uml'.xpe( ifications subject to change without notice. 2010 Ameritron.

AMERITRON . .. The World’s High Power Leader!




Al‘ray SOllItIOIIS Your Source for Outstanding Radio Products

NEW! _.ccc.rifiea Introducing the OM Power OM2500...

r =Y T == ) OM2500A (automatic) and OM2500HF (manual tune)
. - I
_— O

® Frequency coverage: All amateur bands 1.8 — 29.7 MHz

S i = Power output: 1500 W PEP All modes - no time limit
Cpm o | m Fully Automatic bandswitching and tune up
.y f‘“%? Mo b = Integrates with all popular transceivers ® Maximum output SWR: 2:1
ksl i . @ m SWR protection: automatic switching to STBY
- ® Tube: GU84b Ceramic tetrode ® Power supply: 240V - single phase
Introducing the ACOM 1500 e =
® Frequency coverage: All amateur bands 1.8 — 54 MHz NE w-' 2= T o %
= Power output: 1500W PEP SSB, 1200W all other modes g .. E - =]
® Manual band switching and tune up FCC Ceortified \ - = =
® 3 antenna outputs = Maximum output SWR: 3:1 Al o -
= SWR protection: automatic switching to STBY - 3 T -
= Tube: 4CX1000 Ceramic tetrode  ® Power supply: 240V - single phase [ e aT et Uiskea smelfin
® I 4 Announcing the New
r s s = o - ‘ . 'Q- ' AS-419 “Bandpasser” Economical Integrated Bandpass Filter System.
. . ® . & . The AS-419 bandpass filter unit provides bandpass filters for 160, 80, 40, 20, 15, and 10
meters. Each filter can be selected manually through the use of convenient pushbuttons
NEW per band. The Bandpasser can also be controlled automatically via our 4-wire network or
=  through a sourcing band decoder.
/ \ . > New pushbotton
. New from Array Solutions .
‘ e | y SR aenenigesess : Integrated NEW!
@ @ - | 4-square Vertical Wo o . Controller
| | = ® | | Array system 998880606 o © For 8-pak and 4x8-pak systems.
222 | INEWE

AS-309-H Surge NEW!
Introducing the Arrestor ; f

For use with open wire / ladder line feeders and long
VNA uhf wire antennas. See also our AS-303 and AS-302
two-port coaxial arrestors and our AS-XSP control cable

J | arrestors as well as the complete line of Hofi
Vector s professional arrestors.
Network Analyzer NEW!
s " Check our webpage for

Expanded frequency coverage to over 1 GHz more new products!

see our web page for details

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

OPIBEAM pmu TRAN Pmmm REn

Sunnyvale, Texas USA
Phone 214-954-7140 Array Solutions’ products are in use at top DX and Contest stations worldwide as well as commercial and governmental installations.

annar soLmons | Sales@arraysolutions.com We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and installation of antennas sys-
Fax 214-954-7142 tems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE consulting services.
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The Revolutionary KX3 All-Band/All-Mode Transceiver

Our new KX3 is a competition-grade transceiver that literally puts the world
in the palm of your hand. With its large display, rich control set, and adjust-
able operating angle, the ultra-compact KX3 is equally at home on your
desktop, in a vehicle, or in remote field locations. It's a true software-defined
radio (SDR), with dual watch, noise reduction, digital voice recorder, RX/TX
EQ, VOX, split-band speech compression, and CW keyer. The built-in PSK31
and RTTY modes work with or without a computer. Add the internal ATU,
..'i"‘ battery pack, and roofing filters for unmatched portability and performance.
.

C,ELECRAFT@

I

-

or cpmplete features and specifications, go to www.elecraft.c




Up Front
Steve Ford, WB8IMY, upfront@arrl.org

Radio at Sea and in the Air
By John Reisenauer, Jr, HI3/KL7JR

When Ron Hall, WQ3W, isn’t plying the waters around Florida in his sailboat,
the Brisa del Mar, he is in command of a US Airways Airbus A330 airliner.

On the water, Ron depends on his Kenwood TS-480HX transceiver and an
insulated backstay (43 feet of insulated wire from tuner under aft seats to insu-
lated portion of backstay) for his maritime mobile antenna.

In the air you'll find Ron soaring over the North Atlantic and the Caribbean,
making “aeronautical mobile” contacts as time permits. Hams who’ve never
contacted an airliner in flight are often astonished when Ron gives his position
in latitude, longitude and altitude, finally adding that he is moving at 575 MPH!

His flight deck aeronautical HF/VHF radio is an Allied Signal rig that produces
a whopping 400 W on SSB. With all that power and an antenna at more than
35,000 feet, it is a small wonder that Ron tends to create pileups. “I'm always
amazed at how easy it is to get a pileup go-
ing,” Ron says. “l don’t play radio while we are
in VHF contact with ATC (air traffic control).
Once we are over the ocean, however, | have
plenty of time to make a few contacts between
position reports. And | would like to emphasize
that making Amateur Radio contacts is my
last priority when I'm flying. | only do it when
the workload is low. | know many people are
afraid of flying and | do not want them to think
no one is minding the store!”

The antenna on an A330 is an insulated
portion of the vertical stabilizer and it is quite
effective from 30,000 to 41,000 feet, according
to Ron. The HF radio is physically located with
other communications and navigational avion-
ics gear in a room outside of the cockpit. A
control head in the cockpit provides operation
of all communications with only one panel.

WQ3W'’s seagoing antenna along an
insulated portion of the backstay.

Ron Hall, WQ3W,
enjoying Amateur Radio
onboard his boat, the
Brisa del Mar. He uses
solar power to meet most
of his electrical needs.

Captain Ron Hall,
WQ3W, at the
controls of a
Boeing 767.

20 April 2013

The Brisa del Mar at sail. Note the solar panels at
the stern.

A close up of the radio control panel on the flight deck.
Ron can operate on 160 through 12 meters, but is
limited to USB or AM only.



The Elecraft K-Line
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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.

ﬂ\ mhmOHﬂ}_ﬂ‘H www.elecraft.com < 831-763-4211
P.O. Box 69, Aptos, California 95001-0069

Elecraft is a registered trademark of Elecraft, Inc.



Control DC Power via the Internet -
anytime and anywhere
in the world!
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control of DC power distribution
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0 A DR el 5 POWEI’pOle pOFtS eaCh 12V/40A
RADIO Y NoWME's Ham Shack Independent outlet on/off control
Control Resettable electronic fuses with

Duput Sstrs | CureniDraw | Conbrol

configurable current limits

Remotely monitor current draw on

each port

Integrated web server with alarm emails

- —T— == Ethernet ready- WiFi Optional

e e Learn more and its accessories at
www.westmountainradio.com/QSTo413
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West MounTain 262-522-6503 ext 35 Sales
|o $ sales@westmountainradio.com
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to MIL-STD-810F and MIL-STD-461
patible with All HF Transceivers
Limited Warranty
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Indestructible I |

Glass Fiber Reinforced Polycarbonate Shroud
integral to Shock Mounted Die Cast Base i
equipped with Military Grade Connectors and '
MNANO-Tech Air Vent guarantees long-term
reliability in harsh climates. With attached !
" Fiberglass Whip deslgned to withstand hard ~ §
- knocks and substantiatflexing tha system l
ensures operati

PC Alded

The Scftware Deﬁned Antenna Interface and
CPS3300 Configuration Software are included.

£ . Connect your PC to Antenna via waterproof
! ' Mini-USE connector.: Select your transceiver, ,

i correct Adaptor Cable and suitable Antenna

] Mounting System from the CPS9300 Menu.

at no charge. J.,ﬂ,

F ’ *"’
ﬁ‘al and Military versions ¥ (‘Qq‘

D stributed in USA by Continental Wireless Inc. / Q& -
" Dallas TX, TF: 800-527-2000 S

Email: sales@cntlwire.com ‘i‘

Upcoming new radios are On-line supported j}
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Letters from Our Members

Challenges Make
Amateur Radio Fun

| just wanted to let you know how much |
enjoyed the chase in pursuit of the
Diamond DXCC Challenge this past year.
First licensed in1963, | took part in the
DXCC Golden Jubilee in 1987 and the
Diamond DXCC Challenge using only an
“old” analog tube transceiver, a straight key,
no amplifier, no computer and doing all my
logging by hand. With close to 50 years of
hamming under my belt, the fun is not yet
over. Although | have had my frustrations
dealing with bad behavior and clearly “over
the top” stations for which there isn't much
of a challenge, I look forward to all the com-
ing DXpeditions and hopefully the next
DXCC milestone, the 100th anniversary

in 2037. In that year | will be 88, a good
number, and presumably my last DXCC
anniversary. Thanks for the fun and the
challenges. These kinds of events are far
more enjoyable for me than all those week-
end contests, although | have worked my
share of DX contests and Sweepstakes.

If nothing else, let this be a message to
new and old timers alike: Much can be
achieved with limited means, but lots of de-
sire.

Roy Yenoli, K3RY
Gambrills, Maryland

Licensing Kids —

the Debate Continues

Jim Crosby, K4JEC, cautioned us about
dangers that come with licensing young
ham operators [“Op-Ed: Too Young for Ham
Radio?” Feb 2013, Page 99], raising con-
cerns about the potential for inappropriate
behavior on the air and potential culpability
with the FCC for misconduct.

Jim’s worries are misdirected. | do not
worry about kids joining the hobby; | worry
about adults with anger issues being on the
air. | have been a ham for 36 years. | have
never encountered bad behavior from
someone under age 18, but | encounter it
frequently in the Amateur Extra class band
segments when | am trying to work rare
DX.The FCC’s Laura Smith and Riley
Hollingsworth will likely point out that most,
if not all, of the recent FCC actions have
centered on inappropriate behavior by
adults. | cannot recall any such citation to-
ward a youth.

Most young people who are licensed are ex-
tremely bright and gifted and frequently
come from families where a parent or grand-
parent is licensed and active. The youth
ham has built-in ElImers and mentors who
often operate with them to guide and train
them.

My three daughters got their licenses at 8,
11 and 13. | always operated alongside
them, not out of worry about what they
would do, but out of concern about what an
adult might say that was inappropriate. This
happened to a daughter of a friend of mine
and now she is inactive. If you share Jim’s
worry about young people being licensed,
then join a school club as a mentor, or vol-
unteer through your local radio club to help
train the next generation.

| welcome more young people in our hobby
— their enthusiasm and zeal inspire us all. |
am grateful that | got into this hobby as a
12-year-old. Amateur Radio helped me grow
emotionally, intellectually and socially, pre-
paring me for the career | now enjoy. | was
befriended by a lot of wonderful adults along
the way, and | continue to meet some of the
world’s nicest people through Amateur
Radio.

Scott Wright, MD, KOMD
Rochester, Minnesota

=] agree fully with Jim Crosby, K4JEC. A
six-year-old is too young to have the abilities
called for in Part 97. | was licensed at the
age of 12, but that was back in the 1950s
when the knowledge level was tested at a
higher standard than today. As Jim points
out, even six-year-olds can memorize an-
swers and retain them for a short time in
order to pass a test. But what they really un-
derstand — in terms of responsibility and
safety in particular — is minimal. I'm sure
many will take exception to this, even
though it is the truth.

Jerry Boyd, N7WR
ARRL Life Member
Baker City, Oregon

A Fine Job

The comments by Jerry Patrick, KB4FP
[“Correspondence: Finding Fault With the
FCC,” Feb 2013, page 24] deserve com-
ment. Those who have had contact with
FCC Special Counsel Laura Smith — suc-
cessor to Riley Hollingsworth, K4ZDH —

find that she, like Riley, tries to be as help-
ful and friendly to the amateur community
as possible, while taking action against the
few who deliberately disregard the rules.
Administrative procedures, including in-
vestigations, are not for publication, and
immediate actions on alleged infractions are
possible only when necessary to prevent
injury to life or property. Immediate desist
orders are necessarily restricted to cases
affecting public safety, such as interference
with aircraft control; otherwise, the rule is
“‘innocent until proven guilty”

Perhaps Smith’s comment that “to have fun
is the true meaning of Amateur Radio”
wasn'’t properly phrased. But the fact remains
that far from all present amateur licensees
are very active in ARES® and other service-
related activities and are on duty when there
is a call-out for a real emergency, or are true
students and experimenters of communica-
tion theory and practice — contributors to the
scientific state of the art.

Laura Smith appears to be doing a good job,
of course with the assistance of Official
Observers, in keeping our frequencies clean
and punishing the few who would disrupt our
bands. Riley was a hard act to follow and
Laura is doing fine.

David Heller, K3TX
ARRL Life Member
Yardley, Pennsylvania

A Contest in Any Language

The expanded contest listings [“Contest
Corral,” Feb 2013, page 90] have all the
basic information | need to operate each
contest, listing each contest website for ad-
ditional information. This is great! | was look-
ing for a contest to work over the weekend
of February 2-3 and | enjoy RTTY. | learned
about the Mexican RTTY Contest from The
ARRL Letter and went to that contest’s web-
site to learn more about it. Unfortunately, the
website was in Spanish and | can’t read that
language. Lucky for me, | was reading QST
the night before the contest and | came
across the Contest Corral that listed all the
parameters that | needed to know to work
the contest — in English! This is a great help
to me, as many foreign-sponsored contest
websites are not in English.

Walter Mellish, KC2KZJ
Livingston, New Jersey

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.

Of course, the publishers of QST assume no responsibility for statements made by correspondents.
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FLEX-6000 Signature Series Direct Sampling
HF/6m Transceivers with SmartSDR"

Imagine a transceiver that changes Ham Radio - forever...

FlexRadio Systems, a pioneer in software defined radios for the amateur radio community, proudly
introduces the FLEX-6000 Signature Series with SmartSDR - A revolution in SDR technology.
To learn more, visit www.flexradio.com

SmartSDA™
Controd
and DSP

Additianal |

A SIGNAL PROCESSING A NETWORKING A SmartSDR

FamabAT Ll BIGE ECEAENE

The FLEX-6000 Signature Series Every radio is a network radio, SmartSDR organizes all signal
packs more signal processing whether across the shack or processing power into an
power into one radio than all across the world. advanced dynamically
other brands combined. reconfigurable environment.
= Upto 317 GMAC & 121 GFLOPS « Ethernet interface = Simple and elegant user interface
=« ARM Cortex™ - AB/NEON™ CPU « Native remote capability = Up to B Slice Receivers /
« Xilinx® Virtex®-6 FPGA « Multi-user capable Panadapters
= Reserve power for future apps » Hides complexity
1616 W. Howard Lane, S5te, 1-1 50, Austin, TX 78728 -
- - —‘\-'
lTel 512-535-4713 Fax512-233-5143 Software Defined Radios

Email sales@flexradio.com Website www.flexradio.com s S iR £ ek T



UNICATIONS PRODUCTS

i

More than 700 Products at www.hamcq.com

’; sithe Doctor Ordered*‘
Andy Crim
ProDoluxe Tool Set

The Best Powerpole and
Coax Connector Crimp Set
The only professional tool
set for Powerpoles,
. Molex and Coax
- Connectors.
Regular Separate $275

Online Sale $129.73

HF Antenna Mount
for 2 Inch Receiver
Hitch

Works great with antennas
that have 3/8-24 thread.
Very limited quantity.
Regular $100

Online Sale $49.73

StoplLight

Plug StopLight into a 12 volt
powerpole. StopLight will
glow green if the polarity is
good to go. It will glow red so
you can stop because the
polarity is reversed. Every
go-bag should have one. It is
cheap insurance.
Introductory Price $15.73

Andy Crimp Pro
Professional crimper for

- 15, 30, 45,50 & 75 amp
Powerpole connectors and
Molex connectors.

Regular $100

Online Sale $49.73

ng t

SIGN UP for Our Special Deals CI’ub at www.hamcq.com
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Rangler Rope
Won't stretch. UV resistant.
Dacron polyester. Super strong.
The best rope for antennas.
100 feet 3/16 inch
Regular $30

Online Sale $19.73

PowerTap

You can plug your power
supply into any one of the six
powerpoles. The other powerpoles are

then powered and ready to use. Our six
way PowerTap is designed for a total of
45 amps at 12 volts.

Introductory Price $24.73

Slip...NOT!!

Rope Tensioner
Rope won't slip, easily adjusted
Regular $15

Onllna Sale $4.73

coax connectors
water tight. Never
sticky amazing silicone tape
Regular $10

Online Sale $5.73

Slingshot
Antenna Launcher
With wrist support for
greater distance

Regular $15

Online Sale $5.55
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When You’re Operating QRP, Every Watt Matters...

= Count on the CrankiR Vertical to “Reel” in the Big Ones!

¥ Lightweight and extremely
L 4 portable, the CrankiR is also
£ a great option for stealth installations (CC&R) or for
~ the ham that is on a budget

e;é ¥ Install and break down in minutes!

L ® Continuous coverage on all frequencies within

Al specified range

¥ 2000 watt power rating

£ reduction in gain compared to a full length vertical
I . ¥ |deal for DXpeditions, hiking, Field Day, hoating or home QTH use
4" ™ No power required—completely self contained

oy 5 ¥ Portable elevated radial system available—adjusts effortlessly and stores
in seconds

r .'
. ™ 20m-2m CrankiIR weighs approximately 5.5 Ib
. . ™ 40m-2m CrankIR weighs approximately 8.5 Ib

7 Why settle for compromises?

i You can have high performance AND portability with the
# CrankIR Vertical!

SteppIR Antennas is a proud
2112 116th Ave NE Suite 1-5 o el
Bellevue, WA 98004
Tel: (425) 453-1910 Fax: (425) 462-4415

Don’t forget to check out our NEW WEBSITE! WWW. Ste p p I R = c 0 m




With the Kenwood TM-V71A you have a choice of where you want your speaker, on the top
or on the bottom of the radio. Simply remove the faceplate and flip the main body, then
reattach the face, it's that simple! Yet another Kenwood 1st, this dual band transceiver has
ten dedicated EchoLink® memory channels as well as Echolink sysop-mode operation.
EchoLink connection to your PC via the optional PG-5H cable kit is easy with no expensive
interface needed.

EchoLink® is a registered trademark of Synergenics, LLC. For more information please see: www.echolink.org.

I< E N Y O O D Customer Support: (310) 639-4200
Fax: (310) 537-8235

Scan with your phone to
download TM-V71A Brochure.

&

www.kenwoodusa.com

JQA-1205

1S09001 Registered

Professional sy
VCKENWOOD C¢

ADS#00813



Remote Control of Accessories
via the Internet

Control station accessories while operating HF remote.

Jon Crisman, W@JEC

In recent forays into remote operation of my
HEF station over the Internet, I found that
Internet remote control of my rig and
antenna rotator was fairly straightforward.
On the other hand, remote control of other
station functions such as selecting antennas
using a remote antenna switch, switching ac
power on and off to my rotator controller
and controlling other station accessories was
more challenging. Here’s how I worked
everything out.

First, Talk to the Radio

My primary HF transceiver, a
Kenwood TS-570S, can be con-
trolled from the serial port of my
home desktop computer. There are
several great software choices for
remote operation of the radio from
my laptop over the Internet. I chose
the Ham Radio Deluxe (HRD)
developed by Simon Brown,
HB9DRV.! HRD provides complete
remote control of the radio for voice
operation as well as digital modes.

I also installed the Logmein Hamachi
virtual private network (VPN) soft-

ware to provide static IP addresses on

my laptop and desktop computers.?

Skype software and a SignalLink USB
audio interface provide the audio pathway
between the headset connected to my
remote laptop and the Kenwood connected
to the home desktop PC. The SignaLink
USB also makes it possible to operate using
digital modes with the HRD remote
software.

Next, All the Other Bits

To provide remote rotator control of my
beam antenna, I installed the Idiom Press
RS232 control module in my Hy-Gain
rotator controller and chose the shareware
software PstRotator by Buda Codrut
Gabriel, YO3DMU, which provides its own
remote Internet server and uses my virtual
private network to maintain a very reliable
Internet connection to my Hy-Gain rotator
controller.>

"Notes appear on page 32.
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Next I needed to control my LDG DTS-6
antenna switch so I could remotely select
from among my 40 and 80 meter dipoles,
HF Yagi, HF vertical and even my dummy
load as I operated.’ Here I ran into a prob-
lem. The LDG company operator’s manuals
for the DTS-4 and DTS-6 switches mention

that they can be computer controlled, and the

company even provides the control code
protocols. LDG never got around to creating
the software for PC control — users were
invited to write their own.

Remote accessory control is just another
window on your laptop.

In addition to remote control of the antenna
switch, I also wanted to have remote control
of the power to several station accessories
including the Hy-Gain rotator controller and
the DTS-6 antenna switch. I also wanted to
remotely control both power and switching
between my primary and backup HF rigs. |
enjoy tinkering with hardware and software,
so I decided to build my own station control
and DTS antenna switch hardware and write
my own software.

Dig In with PICAXE

A recent QST article introduced me to the
PICAXE microcontroller chip.® The chip,
primarily intended for school projects, is sold
by Revolution Education Ltd. of England.
They sell a variety of microcontroller chips
and project boards and furnish free software
for writing and compiling simple programs

and for downloading the software files into
the chip. These chips can do almost anything,
but for my purposes they offered on/off
control of 12 V dc relays and the ability to
send and receive serial commands and data
between my PC and my DTS-6 antenna
switch.

All I needed now was to build the PICAXE
project board, program the chip and write
the Visual Basic Net (VB) programs to
exchange commands and data between the
chip and my computer over the Internet.
After freshening up my Visual Basic pro-
gramming skills, this project turned out to be
even easier than [ had expected.

The serial communication with the PC uses
standard RS232 voltage levels at 4800 baud,
configured in eight bit words with no parity
and a single stop bit (8-N-1), but serial
communication with the DTS requires lower
transistor-transistor logic (TTL) voltage
levels at 2400 baud, 8-N-1. One of the very
handy features of the PICAXE for this
project is that the PC can send DTS
commands to the PICAXE as RS232
at 4800 baud while the PICAXE
relays the commands to the
DTS as TTL at 2400 baud.

Data from the DTS returns to
the PC through the PICAXE
using the same pathway. That simplified
the project enormously and eliminated a
considerable amount of circuitry. The
PICAXE also can be commanded to turn on
and off eight individual Darlington pairs to
sink up to 600 mA for each of eight 12 V dc
relays. I probably will never need all eight
control relays for station control but if
you’ve got them, why not write the program-
ming to use them?

The Hardware Piece

A schematic of the controller board is shown
in Figure 1. All the parts are easily assem-
bled on a commercial project board. It
includes a 5 V dc regulator, the PICAXE
chip, a Darlington array chip and serial
communications between the PICAXE and
both the PC and the antenna switch. The
parts are readily available from RadioShack
and the US distributor for Revolution
Education.” Tt will help if you have some
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Figure 1 — Schematic diagram and parts list for the remote control switching box. U1 - U3 are available from PH Anderson, Springfield, VT
(phanderson.com/PICAXE). They also offer the 18 pin dip sockets.

C1, C2 — 47 uF, 25V electrolytic capacitor.

C3, C4 — 0.01 pF ceramic capacitor.

D1 — 1N4004 or equivalent silicon diode.

J1 — Power connection to match remote
station power distribution.

J2 — Jack for controlling antenna switch or
other TTL level accessory. Stereo phono jack
used for my DTS-6.

experience with basic component layout
and soldering techniques — just be careful
about solder bridges with the close spacing
of the contacts for the dual-inline package
(dip) IC sockets. The specified project board
will give you ample room for all the compo-
nents. I haven’t provided detailed informa-
tion about how to configure and install the
station control relays you chose to use.
Selecting and wiring these devices to the

J3 — DB9 female solder connector
(RadioShack 276-1538).

J4, J5 — 18 pin DIP socket.

K1-K8 — SPDT, 12 V dc operated relays for
accessory control. Connect to NC or NO
contacts as appropriate for connected device.
The relays | used have 10 A contacts and
can be obtained from Digikey (2071-ND) or
Mouser (769-JQ1AP-12V-F).

board will be based on your particular needs.

The Software Piece

The QST in Depth web page includes the VB
software and the PICAXE program file.® The
VB program I have written, WAJEC Station
Control/DST, provides for computer control
of the DTS-6 (or DTS-4) antenna switch as
well as eight station control relays. After
installation on your remote computer, start

R1, R5 — 150 Q, ¥4 W resistor.

R2, R6 — 22 kQ, 4 W resistor.

R3, R4 — 10 kQ, 4 W resistor.

U1 — LM7805 5V regulator IC.

U2 — 18M2 PICAXE processor IC installed in
18 pin DIP socket.

U3 — ULN2803A Darlington array IC installed
in 18 pin DIP socket.

Project board (RadioShack 276-168B).

the program and click on CONFIGURE (see
Figure 2) to list up to six antennas you have
connected to your DTS and up to eight
station accessories you want to control using
the control relays. If you don’t have six
antennas connected to your DTS or eight
station accessories to control, just leave those
unneeded entries blank and the program will
only offer selections for what you do have.
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Figure 2 — Screen shot of the WOJEC Station Control/DTS

configuration screen.

Using the CONFIGURE screen you can also
chose which antenna and which controls will
be automatically selected at startup. Using
the program you can change antennas and
turn on or off the control relays simply by
clicking on the appropriate selection boxes
as shown in Figure 3. In the event serial
communication is lost between the PC and
the PICAXE board, you will be given a
warning and then all station controls will be
automatically turned off and all antennas
will be grounded. You will also be warned if
the PICAXE board loses power or loses
serial communication with the DTS switch.

Hooking it Up

After the PICAXE board is completed, it
will need to be connected to your PC’s serial
port, or USB-to-serial adapter. The PICAXE
program file I have furnished can then be
loaded into the chip. The Programming
Editor provided for free by Revolution
Education is used for this purpose. Once the
PICAXE chip is programmed, all you have
to do is to Install the VB software on your
PC; connect the PICAXE board to your PC’s
serial port, your DTS switch, and your
station control relays; and the entire system
can be tested.

Of course, the WOJEC Station-DTS Control
program and PICAXE hardware will work
fine on your home PC but I designed the
system for remote operation. For that,
WOJEC Station-DTS Control must be
installed on your remote computer; con-
figuring it with your home computer’s static
IP address (provided by your Logmein
Hamachi virtual private network) and the
firewall port selected for use on your home
computer.? Next, install the server, WAJEC
Server; on your home computer, selecting
the firewall port you have chosen and the
serial port used for the PICAXE board. You
will now be remotely connected to the
PICAXE board using the client to server
connection between the two computers.
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Figure 3 — Screen shot of the WOJEC Station Control/DTS

Making it Play

For my remote HF operation, my home
computer is always running the Logmein
Hamachi virtual private network, WOJEC
Server, and the PstRotatorAZ software
configured as a RS232/TCP Server. Skype is
configured to turn on automatically when
called by my remote laptop and it connects
to the external soundcard in my Signalink
USB. My Kenwood 570S is connected to
serial port 7, my Hy-Gain Rotator to serial
port 8, the PICAXE board to serial port 17,
and my ICOM 718 CI-V to serial port 18.
The PICAXE board is connected to the
DST-6 and the 12 VDC relays which control
power to the Hy-Gain Rotor Controller, the
DTS-6, an SGC antenna coupler, and the
ICOM 718. My SignaLink USB is con-
nected to both my Kenwood and Icom
radios and receives and sends audio to and
from the laptop using Skype.

On my remote laptop, Logmein Hamachi
provides a VPN connection to my home
computer over the internet. When I start the
“WQJEC Station-DTS Control” software, it
automatically turns on the Hy-Gain Rotator
Controller and selects my 80 meter dipole
antenna. The PstRotatorAz software controls
the Hy-Gain Rotator over the internet and
Skype provides an audio pathway to the
radios. [ have HRD on my remote computer
configured to access its HRD Remote Server
on my home computer using the VPN.
When I start HRD on my remote computer,
it automatically connects to and turns on my
Kenwood at home. That’s it. I'm ready to
enjoy my HF station regardless of where I'm
located.

If this sounds complicated, I have written a
detailed step-by-step installation and opera-
tions guide that is included in the package on
the QST in Depth web page, which also
contains the PICAXE program file and the
VB software, WAJEC Station Control/DTS.
Using this guide, I am confident you will be

control panel.

up and running with your entire remotely
controlled HF station in short order.

For those who do not use a DTS-4 or 6
antenna switch, I also wrote similar software
to control a homemade antenna switch and
designed the PICAXE hardware to accom-
plish this. These materials are also available
on the QST in Depth web page.

Notes

'hrdsoftwarellc.com

2www.logmein.com

Swww.idiompress.com

“www.gsl.net/yo3dmu/index_Page346.htm

5My remote antenna switch is an LDG (www.
Idgelectronics.com) DTS-6 antenna switch.
This unit is no longer produced by LDG, but
may be found at dealers until supplies are
depleted.

6M. Kelly, VE3FFK, “Canadian Club Digs
PICAXE,” QST, Apr 2011, pp 61-62.

‘www.PICAXE.com/distributors

Swww.arrl.org/qst-in-depth

ARRL member and Amateur Extra class
licensee Jon E. Crisman, W@JEC, was first
licensed in 1976. He has participated in all as-
pects of Amateur Radio in the years since. He
built his first computer, a Heathkit H89, in 1980
and wrote his first computer program in as-
sembly language for that computer. Since then,
he has dabbled in various electronics projects
and computer programming. He especially
enjoys building antennas, helping to maintain
the local radio club’s repeater network, work-
ing contests (especially ARRL Sweepstakes
and CQ SSB Worldwide DX) and providing
ham radio communications support to county
emergency management. You can reach Jon at
4545 Cartway Rd NW, Bemidji, MN 56601

or at jcrisman@paulbunyan.net.

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

Did you enjoy this article?
Cast your vote at

wwrw.arr.orgicover-plague-poll



The 2 Meter Q-Pole

Eric P. Nichols, KL7AJ

What’s all this buzz about the J-pole? Is
there something special about the letter J that
makes it radiate better than any other letter?
I think not!

I’'m particularly fond of the letter Q. It’s used
in great words like quality and quixotic, and
squelch and squiggle, and that ever-popular
Eskimo lip-pulling contest, eggeruutijuqq. 1
have devised a Q antenna with properties of
great benefit to the radio amateur. It is the
only antenna capable of radiating omnidirec-
tional diagonal polarization.

As you can see in the lead photo, the Q-pole
strongly resembles the letter Q. This is natu-
rally a very high-Q antenna. One might be
tempted to think this is just a loop antenna,
but don’t be deceived. Notice the exquisitely
designed Q-section shown in Figure 1.

Details, Schmetails

As you can see, the Q-pole uses the familiar
plumber’s nightmare construction, which
results in an attractive antenna, not only to
humans, but also to quail and squab, which
may be apt to perch on it.

Although the Q-pole is quite easy to assem-
ble, some caution is necessary during the
final tuning process, which is not so daunt-
ing as to make one queasy. Until this antenna
enters mass production (awaiting the arrival
of my specially designed Q-multiplier), one
may have to do some tweaking to get opti-
mal performance. It helps to have a Q meter
or equivalent equipment handy.

Feeding the Thing

Though the Q-pole may be fed with conven-
tional 50 Q coax, it is highly recommended
that you feed it with high quality closed wire
feed line. This method results in a perfect
reflection on any frequency, which makes
the entire tuning process much simpler, and
sometimes entirely unnecessary. This re-
markable property stems from Kirchhoft’s
Current Law, which tells us that a perfect
conductor in parallel with a lousy conductor
is still a perfect conductor.

Figure 1 — Detailed view of the Q section. Construction details are left to
the reader.

Unique
qualifications
make this the
right antenna

for the 21st
century.

And Now for Some Theory

Don’t you just hate it when people ask you
how something actually works? It is best to
think of the Q-pole as a recursive longwire.
We all know how well longwires work. The
only problem with longwires is that
they’re...well...long. What if one were to
take the far end of a longwire antenna and
feed it back into the near end of the same
antenna? As far as the radio signal is con-
cerned either end of a longwire looks the
same. In fact, the input of a longwire an-
tenna looks just the same as the input of a
short wire. Once you have this feedback
established, there’s no reason you can’t just
shrink the loop to any arbitrary size.

This is the same principle as a regenerative
circuit. It is well known that you can achieve
infinite amplification by careful feedback in
an amplifier. Likewise, the Q-pole antenna
achieves infinite pattern gain by this same
principle of positive feedback.

The only tricky part is to somehow cause
the signal to go around the loop in only one
direction. If the radio waves are allowed to
travel both directions, the aforementioned
recursive gain is cancelled. This is where
the special Q-section comes in. Its purpose
is to direct the cir-
culating current
around the loop in
only one direction
— what one might
call polarized ac. In
this regard, the
Q-section functions
much like the tradi-
tional hybrid in
one direction, but

in the other direction it acts like a lowbrid.

Unlike most antenna principles that are re-
ciprocal in nearly every aspect, this hybrid/
lowbrid pairing is entirely unilateral. This is
why, to the uninitiated, the Q-pole seems
queerly asymmetrical. One must avoid the
temptation to reorient the Q-pole so that the
Q-section is at bottom (or top) dead center.
‘What works for the letter Q also works for
the antenna.

In Conclusion

Don’t let tradition stifle your amateur radio
enjoyment. Sure the J-pole has been around,
and it’s been analyzed ad nauseum. But isn’t
it time to try something different? And re-
member, QSO starts with Q!

Photos by the author.

ARRL member and Amateur Extra class licensee
Eric P. Nichols, KL7AJ, has published numerous
articles over the past 30 years, with an emphasis
on radio design and techniques. He worked as

a broadcast engineer for a quarter of a century,
later applying his radio experience to experi-
ments conducted at HIPAS Observatory and
HAARP, as well as designing instrumentation for
the UCLA Plasma Physics department. His off-
beat look at Amateur Radio, The Opus of Ama-
teur Radio Knowledge and Lore, was published
in 2011 by CQ Communications. His book Radio
Science for the Radio Amateur, will be released
by the ARRL shortly. You can reach Eric at PO
Box 56235, North Pole, AK 99705-1235 or at
kl7aj@acsalaska.net.

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

A rotatable DX antenna
with good gain and
directivity —
no tower necessary.

George Wallner, AA7JV

DX work, which involves reaching distant
stations, requires low angles of radiation.
The June 2011 QST article “Is there an
Optimum Height for an HF Antenna?” cov-
ers the subject of DX signal angles (and op-
timum antenna heights).!

The article points out that good DX work re-
quires radiation at elevation angles between
5 and 19° and concludes that to achieve
these low angles of radiation, any horizon-
tally polarized antenna such as a Yagi or a
dipole should be mounted at a height of 0.7
to 1.5 wavelengths. For example, antennas
for the 20 meter band should be at a height
of 50 to 100 feet.

Erecting a tower to raise an antenna to 50 or
100 feet, however, is not always possible,
nor indeed, popular. This has left a large
number of amateurs frustrated and disadvan-
taged when it comes to DXing.

The Vertical Alternative

The alternatives for tower challenged ama-
teurs are verticals and low dipoles. Vertically
polarized antennas have low angles of radia-
tion even from ground level. They often suf-
fer, however, from excessive ground losses,
especially if their radials are short and few.
Losses are especially high when the ground
quality is poor. These losses can be reduced
by raising the entire antenna, including the
radials, 0.1 to 0.2 wavelengths above
ground. This is called an elevated vertical.
The elevated vertical only needs two insu-
lated resonant radials — sometimes called
counterpoises — in order to work properly.
The usual vertical monopole, however, is
omnidirectional and lacks the ability to focus
the radiated energy toward a DX station.
Also, they cannot be turned to eliminate
noise or interference.

"Notes appear on page 36.
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The Garden Beam used in the backyard of Tomi Pekarik, HA7RY. For best results, the mast
extension supporting the boom guys should be non conductive.

Multielement vertical phased arrays can
have good gain and directivity. They are ex-
cellent DX antennas, but need a lot of space
and, just as with the vertical monopoles of
which they’re made, they can suffer from
high ground losses. One could turn a tradi-
tional Yagi on its side and make it achieve
low angles of radiation from modest heights,
but the entire antenna would have to be in
front of its mast or tower to avoid the pattern
distortion of the mast and feed line in the
middle of the array.

The Vertical that Does the Job

The Garden Beam is a new antenna that
combines the gain of a Yagi with the low ra-
diation angle of an elevated vertical. The
idea for this antenna came from several
years of development work on light, high
performance DXpedition antennas. Ever
since our TX3A DXpedition, my partner
Tomi Pekarik, HA7RY, and I have been
working on a vertically polarized parasitic
array that could float on sea water and would
have good gain and front-to-back ratio (F/B).
Indeed, such an antenna was tested with
good results at C6AGU during the 2011
ARRL CW DX contest from the Bahamas.

The antenna proved to be such a good per-
former that we immediately started working
on a version that did not need to be over sea
water. We also realized that if we could
make this antenna work without a tower
(and without the ocean) we could solve one
of the most persistent and fundamental prob-
lems facing many amateurs. As this antenna
would most likely be mounted in a back
yard, we decided to call it the Garden Beam
(GB). While the GB does not need a tower,

it is not quite a stealth antenna. It is, how-
ever, a lot stealthier than a 90 foot tower with
a Yagi on top. When the GB is mounted at
10 feet above ground, the tip of its highest
vertical element will be at 25 feet. The lead
photo shows the antenna in Tomi’s yard. He
has been working a lot of great DX with his
GB.

The operation of the GB is similar to a Yagi.
It is an end-fire parasitic array of elements
sized and spaced to provide the appropriate
phasing required for beam forming. What is
different is that the GB uses vertical mono-
pole radiating elements. These vertical ele-
ments work in conjunction with corres-
ponding horizontal counterpoise elements.
The result is a vertically polarized antenna
that has reasonable gain, excellent F/B, and
because it is vertically polarized, low angles
of radiation from modest heights. Also, be-
cause it is elevated, it does not suffer from
excessive ground losses. Figures 1 to 3 show
the EZNEC modeled radiation patterns and
SWR of the antenna when mounted at a
height of 10 feet above typical ground.? It is
obvious that this antenna does not require a
tower to be a good DX antenna.

Unlike a Yagi, performance of the GB does
not improve substantially with increased
height. There is a 0.2 dB improvement when
the antenna is raised 10 feet, but above that
there is no meaningful improvement. Never-
theless, the GB will also work well if
mounted on a roof top, there just won’t be
much increase in performance. When
mounted above a flat concrete roof — such
as the roof of an apartment block — the
antenna should be at least 6 feet above the



roof to minimize the influence of the con-
crete and its reinforcing bars, as well as sig-
nals coupling into the house wiring.

A word of caution about this antenna. If it is
mounted at a height of 10 feet, its radiation
lobe can be very close to ground — and
people or animals. The appropriate RF expo-
sure requirements should be determined and
followed.

The Environment Matters

Antenna performance is not strongly depen-
dent on the soil quality below the antenna.
Soil conductivity 10 to 300 meters in front
of the antenna, however, can have a big ef-
fect on performance. The curves shown in
Figure 1 are for medium to poor soil (con-
ductivity 0.005 S/m, dielectric constant of
13). Should you be fortunate enough to have
salt water in front of the antenna, the forward
gain will almost double to 9.5 dBi in the di-
rection over the water.

Putting it Together

The following is a description of a three ele-
ment 20 meter monoband GB. The antenna
is simple and anyone with the skills to build
aregular Yagi should have no difficulty
building it. Parts and materials are available
from many suppliers. I have used DX
Engineering’s 6061-T6 aluminum tubing be-
cause of convenience (www.dxengineering.
com). The use of other tubing diameters and
taper schedules will affect the element
lengths by a few percent. Modeling in
EZNEC or a similar antenna modeling pro-
gram should allow the builder to determine
the required lengths. Detailed construction
drawings are provided on the QST in Depth
web page.3

The elements of the antenna are mounted on
a 3 inch aluminum pipe boom. (Aluminum
pipe has thicker walls than aluminum tub-
ing.) Note that neither the boom diameter
nor its material have much effect on electri-
cal performance, but they are important for
mechanical stability and strength. Also, the
metal boom, to which all the elements are
connected, provides essential lightning pro-
tection if mounted on a well grounded metal
mast and rotator.

The GB has three sets of elements, a reflec-
tor, a radiator and a director. Each set of ele-
ments consists of a vertical element and two
corresponding horizontal elements — the
counterpoises. The elements are made of
telescoping aluminum tubing with diameters
and taper aimed at a reasonable compromise
between strength, low sag, light weight and
low cost. For element lengths and diameters
see Table 1. The radiator — the driven ele-
ment — is fed via a gamma match that
matches the antenna to the 50 Q feed line.
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Figure 1 — EZNEC elevation pattern of the
Garden Beam in the peak of its azimuth pat-
tern. Note that the gain at the lower DX favored
elevation angles is not greatly diminished.
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Max. Gain = 4.46 dBi Freq. = 14.03 MHz

Figure 2 — EZNEC azimuth pattern of the
Garden Beam in the peak of its elevation
pattern.

QS1304-Wallner04
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Figure 3 — EZNEC predicted SWR of the
Garden Beam tuned for mid band.

The use of the gamma match results in a dc
grounded fed element and a dc isolated coax
inner conductor. These provide lower noise
and improved safety.

Gamma Match Details

The gamma match contains a variable ca-
pacitor that is formed by the outer gamma
tube and a smaller diameter inner tube. The
inner tube is insulated and made snug inside
the outer tube using Teflon rings. The

resulting capacitor is an air dielectric capaci-
tor that can be tuned by sliding the inner
tube in and out. The maximum capacitance
with the given diameters and dimensions is
approximately 250 pF.

It is important to seal the top of the gamma
tube to prevent rain water from entering the
gamma capacitor. I used a small plastic cap
from DX Engineering. The coax connector
is mounted on an L shaped aluminum
bracket grounded to the boom. (This must be
a good connection.) The center contact of
the connector is connected to the lower part
(the inside tube) of the gamma capacitor.
During testing the gamma match withstood
continuous operation at full legal power.

The given dimensions should give you an an-
tenna with acceptable SWR after adjusting
the gamma capacitor and the gamma tap.
Occasionally, tuning of the entire fed element
may be required to obtain the lowest SWR
possible. Tuning the antenna using an SWR
meter is possible but can be time consuming
and may not result in optimum settings.

Using a good quality antenna analyzer can
make tuning easier and more precise. Tuning
the antenna for best SWR involves changing
three variables: the length of the radiator, the
position of the gamma tap on the radiator and
the value of the gamma capacitor. It must be
noted that these three variables interact, so
changes generally should be made in small
steps.

The first step is to adjust the resonant fre-
quency of the radiator for the desired fre-
quency. To move the resonance down in
frequency, lengthen the radiator. To move it
up, shorten the radiator. Once resonance is
set, adjust the gamma tap to get the resistive
(R) part of the impedance close to 50 Q.
Moving the gamma tap upward increases the
R (up to a point) and moving it down reduces
it.

Once a value close to 50 Q is obtained, ad-
just the gamma capacitor to cancel any reac-
tive (X) component of the impedance. If the
impedance has inductive reactance (+X), pull
the capacitor tube outward until the reduced
capacitor value cancels out the inductance of
the gamma match. If the reactance is capaci-
tive (—X), increase the capacitance by mov-
ing the tube inward (upward). Work the
capacitor to obtain an X value of 0 Q. As
these adjustments interact, it will probably be
necessary to go back and readjust the reso-
nant frequency, the gamma tap and again the
capacitance. It may take three or four itera-
tions to arrive at the lowest SWR.

These adjustments can be made either at
the intended height of the antenna (ideally
10 feet) or at a lower and more convenient
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Table 1 Table 2

Element Lengths for CW Band Segment (feet) Element Lengths for SSB Band Segment (feet)
Element Reflector Fed Element Director Element Reflector Fed Element Director
Vertical 18.08 18.80 16.73 Vertical 17.72 18.50 16.70
Horizontal 18.21 18.21 16.73 Horizontal 18.21 18.21 16.73
Gamma Tap Position 5.58 Gamma Tap Position 4.92

height of about 6 feet. Moving the antenna
up to its working height, however, will re-
quire some retuning. Changes in soil mois-
ture below the antenna can detune the
antenna to a moderate extent and cause the
SWR to rise from 1:1 to 1:1.4, especially
following heavy, soaking rains.

GB Element Details

The element dimensions and spacing are
shown in Table 1. These dimensions achieve
a compromise between reasonable forward
gain, high front-to-back ratio and acceptable
SWR bandwidth centered on the CW por-
tion of the 20 meter band. Figure 3 shows
that the lowest SWR is close to 1.1 at
14.025 MHz. At 14.000 MHz the SWR is
1.2 and at 14.200 it is 1.8, rising to 2.5 at
14.300 (these values were confirmed by
measurements on my antenna). If your focus
is on CW only, gain can be improved by
about 0.5 dB by shortening the reflector to
17.95 feet and lengthening the director to
17.2 feet. The SWR bandwidth, however
will be narrower, with the 1:2 SWR occur-
ring at 14.125 MHz.

For optimizing the SWR for the SSB band
segment, use the dimensions shown in
Table 2. Note, however, that I have derived
these values through modeling and have not
actually tried them. The builder can find
other element lengths that will result in a de-
sired SWR distribution. For example, one
could place the lowest SWR at 14.150 for a
reasonable compromise between the CW
and SSB segments of the band. Caution
should be exercised when changing the ele-
ment lengths, as with a Yagi, tuning the an-
tenna for the highest gain may result in a
narrow SWR bandwidth or poor F/B. It is al-
ways advisable to model any changes.

On the Air with the GB

I have been using the GB at my Florida loca-
tion for several months now (see Figure 4).
Performance has been excellent. (There is
salt water around my station, which helps in
some directions.) I have been able to work
Europe on a regular basis using 1 W with re-
ports of S3 to S7. The same antenna has
been at work at HA7RY’s station in
Hungary, where Tomi has been able to com-
pare the antenna with his three element
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Figure 4 — The GB in the backyard of my Florida location. It is not visible from the front of
the house.

monoband Yagi mounted on a 48 foot tower.
On the average, the Yagi on the tower has
been better by one S unit than the GB in
contacts with North America. The same dif-
ference was observed on most of the NA re-
verse beacons (4 to 5 dB). In contacts with
Australia the GB has often outperformed the
Yagi, likely due to the lower arrival angles,
for which the horizontal Yagi height is not
ideal.

In conclusion, if you can erect a tower, this
antenna is not for you. However, if you are
restricted to a vertical or a low dipole be-
cause you cannot have a tower, but you have
the garden or roof space, the GB can im-
prove your DX signal by several dB and give
you the ability to reduce noise and interfer-
ence. Those extra decibels may just make
the difference in the next pileup. In any case,
you will no longer need to feel inferior to
guys with towers and beams.

Notes
K. Siwiak, KE4PT, “Is There an Optimum Height
for an HF Antenna?” QST, Jun 2011, pp 33-35.

2Several versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.

Swww.arrl.org/gst-in-depth
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combining ham radio with diving. Some of his
DX destinations have included PT@S, TX3A,
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An MCW Keyer for V/UHF FM

Send code on 2 meter FM with this simple keyer.

Norman D. Wilford, WATLZ

Arguably, modulated CW (MCW) is one of
the earliest radio transmission modes. In the
early days of radio, most receivers had no
provision (later called a beat frequency oscil-
lator or BFO) to decode Morse code sent by
on-off keying of a carrier. A solution was for
the transmitter to actually send a signal that
contained a tone every time the key was de-
pressed. In the early days, this was provided
by mechanical methods, but later the cir-
cuitry used for voice modulation often in-
cluded the capability to send MCW.

That Was Then

Today’s VHF FM radios also suffer from the
lack of ability to receive and reproduce code
sent by the make and break keying of the
carrier of a CW transmitter. The solution
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Figure 1 — Schematic diagram and parts list of the MCW keyer. Mouser parts are available from www.mouser.com.

C1—0.001 pF ceramic disk capacitor
(Mouser 72-VY2102M29Y5UG63V7).

C2 — 0.047 pF ceramic disk capacitor
(Mouser VY147M31Y5UG63VO).

C3, C4 — 0.022 yF ceramic disk capacitor
(Mouser VY122M47Y5UG63VO).

D1 — 1N4148 diode (Mouser 512-1N4148).

DS1 — Part of S1.

J1-J4 — Panel mount RCA jacks.

Q1, Q2, Q5 — 2N3904 silicon PNP small signal
transistor (Mouser 610-3904).

Q3 — BS170 MOSFET (Mouser 512BS170
VR).

Q4 — 2N3906 silicon PNP small signal transis-
tor (Mouser 610-3906).

R1 — 1 kQ, 5% carbon film resistor
(Mouser IK CF1/4C102J).

R2, R3 — 18 kQ, 5% carbon film resistor
(Mouser CF1/4C183J).

R4 — 1.8 kQ, 5% carbon film resistor
(Mouser CF1/4C1.83J).

R5 — 680 Q, 5% carbon film resistor
(Mouser CF1/4C681J).

R6, R9-R13 — 10 kQ, 5% carbon film resistor
(Mouser CF1/4C103J).

R7 — 47 kQ, 5% carbon film resistor
(Mouser CF1/4C473J).

R8 — 1 kO, potentiometer (Mouser
652-3386S-1-102LF).

S1 — SPST push button switch with LED
(RadioShack 275-009).

U1 — LM78L05 voltage regulator IC
(Mouser 512-LM78L05ACZXA).
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today can be the same as it was back then
— insert a tone, keyed by the telegraph key
into the audio system of the voice transmit-
ter. The simple electronic circuit described
here allows operating CW as MCW, for
training, practice and communication on
frequencies over which FM voice is nor-
mally employed. The signals can be used
locally between two operators, or through a
repeater — but do get permission from the
repeater licensee before you use a repeater in
this way.

How the Circuit Works

The circuit consists of a simple 700 Hz
audio oscillator with its output tone fed to
the microphone input of the transmitter. The
tone is keyed by a hand key and thus can
transmit the CW tones to a remote VHF
receiver.

Referring to the schematic (see Figure 1),
transistor QI and associated parts make up a
700 Hz oscillator. About 0.62 Vpp is applied
to the base of Q2 that feeds the tone to the
drain of Q3. Transistor Q3 is used as a
switch to feed the 700 Hz tone, via R7 to
trimmer R8, the TONE LEVEL control.
Transistor Q4 is keyed by a hand key and
controls tone switch Q3, which feeds the
tone to the transmitter audio input circuits
for MCW code transmission. Transistor Q5
keys the transmitter PTT line when the power
is first applied by the main switch, S1. The
transmitter is keyed on, with no modulation,
until the hand key is pressed to send the

700 Hz MCW code.

With these simple actions the operator is
ready to transmit MCW for practice or play
through any receiver tuned to the transmitter
frequency. All connections to the transceiver
should be through the hand microphone
connector.

Build the Keyer

My favorite method of mounting parts is to
cut up circuit boards into 5 inch squares and
glue components in place on the foil side,
using the schematic for preferred parts loca-
tion. This allows all common (ground) con-
nections to be soldered directly to the copper
foil. (See Figure 1 for a parts list.)

I suggest that the oscillator section be as-
sembled first. Mount and secure the oscilla-
tor section parts associated with QI and Q2
and RI through RS. With power applied, the
voltage at the emitter of Q2 should be 0.6 V.
There should be a 700 Hz tone at that test
point. Finish mounting all remaining parts.

The 700 Hz tone from CW TONE OUT should
be fed to the transceiver by RG-174 coax
direct to the radio’s MIC connector. Ground
return for the PTT, CW TONE OUT and KEY
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lines can all be connected through the coax
shield. A separate wire, taped to the outside
of the RG-174, connected between PTT on
the circuit board, and the PTT pin in the MIC
connector is the KEY line.

I found that power can be supplied by four
AA, or AAA, 1.5V batteries in series be-
tween point A and ground. Voltage regulator
Ul is only necessary if the keyer is to be
used with a 12-13.8 V supply.

When power is first applied, with S1 open,
there should be no tone (from CW TONE
OUT) until the hand key is closed. This keyer
circuit is audio, so layout is not important
except to keep leads short. Capacitor ClI,
0.001 QF, helps bypass any RF around oscil-
lator transistor QI.

If you would prefer to build your unit using
a PC board, a layout drawing is available on
the QST in Depth web page (www.arrl.org/
gst-in-depth). In addition, my friend Mark
Weber, AB4IX, (mark @itglabs.com) can
supply a double sided, plated through,
reflowed finish PCB with solder mask and
silkscreen for $25, or the PCB with all parts
for $35.

Operating the MCW Keyer

Connect the cable between the MCW keyer
and VHF radio. Connect a hand key to the
keyer. Turn on the VHF radio with a 50 Q
load attached. Turn on the MCW keyer and
note that the VHF radio is immediately
keyed. There should be no audio on the car-
rier. Tap the hand key and 700 Hz should be
heard on a monitor radio.

—
Figure 2 — Close up of a version of the keyer with the added sidetone board.

Start with R8 set to minimum output. With
the key closed, increase the output with R8
until the volume or level on a monitor re-
ceiver is about the same as with a normal
voice. The audio should be clean and undis-
torted. You now have an MCW station for
practice and local communication.

Some operators prefer to send code while
listening to a sidetone version of what they
are sending. Since the original design was
completed, I have added a sidetone amplifier
on a separate small board that provides this.
The schematic is available on the QST in
Depth web page. A photo of a version with
both boards is shown in Figure 2.

Photo by the author.
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An Audio Tone SWR Meter for
the Visually Impaired

This adapter lets amateurs tune their antennas,
antenna tuners or amplifiers without looking at a meter.

Bill Gerrey, WAGNPC

Audible SWR meters seem to
come and go — in and out of pro-
duction. Circuits for adapting off-
the-shelf meters have existed for
many decades, however. Here is a
simplified modern adapter usable
with any SWR meter. Units modi-
fied to date include the MFJ-816

HF and the MFJ-812B VHF SWR

meters described here, but any unit

R

could be adapted.

Justification
‘Why not make a talking version?
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made by Vector Electronics.
Custom boards can be broken to
size in a bench vise by breaking
pieces off along lines of holes.
The Vector Board® suitable for
through hole IC assemblies has
rows and columns of holes
spaced on Yo inch centers.

In this case, I mounted the
finished board by one edge with
a piece of piano hinge (see
Figure 1). Lengths of piano
hinge can be obtained at hard-
ware stores. Sections can then be
hacksawed to suit your projects.

Electrical speech devices provide
mostly historical information. I
don’t wish to burn something up
while listening to: “off scale,”
“5to1,”“5.to 1,” oops —
followed by a smoke alarm. For
me, the best use of an antenna tun-
ing device occurs with dynamic feedback
from the changing sound of a voltage con-
trolled oscillator (VCO). Pitch changes of an
audible oscillator are readily perceivable as
adjustments to radio equipment are made.

In the vacuum tube days, I could rapidly
tune an amplifier for maximum output by
shooting for the highest pitch using an au-
dible SWR meter in the FORWARD POWER
setting.

I trim antenna length, while minimizing re-
flected power. I can resonate a counterpoise
or adjust an in-line antenna tuner for lowest
pitch, with the unit described here set to in-
dicate reflected power.

The adapter described here goes beyond just
relative readings by including a “go/no-go”
pre-settable threshold over which the charac-
ter of audible output is made to pulsate.
Specifically, above a reading of your desired
setting (1.5:1, 2:1, 3:1 or whatever you like),
the sound of VCO pitch is still evident, but it
is interrupted or chopped at arate of 12 Hz.

A Brief History
The principle of adding a solid state variable
frequency indicator to a visual meter was

"Notes appear on page 42.

Figure 1 — View of the wiring board assembled to the hinge with com-

mon and V¢ buses applied, as described in the text. The common bus is
closest to the flange of a 4 inch length of piano hinge that will secure the
finished circuit to the back panel of the MFJ meter.

described in January 1955, in the Braille
Technical Press.' Tom Fowle’s updated cir-
cuit, with added design flexibility and the
capability to quantify readings, has appeared
in several instruments (see www.ski.org/
rehab/devices). In general, his imple-
mentations call this indicator “The Fowle
Gimique.”

With only a few component differences, the
Fowle Gimique appeared in a QST article.”
That article described adapting the MFJ-209
antenna analyzer to use an audio readout.

Description

With some SWR meter brands, this adapter
necessarily requires its own separate cabinet.
The MF]J units we selected have ample
room, however, so that our adapter can com-
fortably fit inside.

The 1.5 inch loudspeaker is secured to the

2 inch lip at the left end of the rear panel. A
speaker with a mounting flange is used, held
to this lip by two #4-40 flathead machine
screws and nuts. A few sound holes are
drilled through the left apron of the cabinet’s
cover.

The prototypes described here use the con-
struction technique called point-to-point wir-
ing on blank perforated glass epoxy board

Whether a hinge or a length of
¥ inch wood molding is used to
mount the board, there is ample
room on the rear panel of the
instrument to secure the board’s
far edge. The front edge rests
comfortably atop the meter movement.

The decision was made to orient the board
“solder side up,” so that all solder connec-
tions would be accessible. The components
are positioned on the underside, their leads
brought through from beneath. The board
should rest about ¥ inch below the edges of
the front and rear aprons, so that solder con-
nections won’t press against the cover plate.
I line the underside of the top cover with file
card paper using double sided adhesive tape,
to further reduce the possibility of solder
points shorting against the top.

Our board is 2% inches wide (spanning 23
complete holes), by 3% inches long (span-
ning 38 complete holes). L shaped power
buses of solid wire are installed on the “sol-
der side” of the board, defining a rectangular
central area where all circuitry is placed (see
Figure 1). Leaving room for the piano hinge
flange along the far edge, and making sure
that components have clearance behind the
meter movement, the lengthwise runs of the
L shaped buses follow holes at fair distances
from their respective edges.

Thus, the circuit common bus runs length-
wise, six holes in from the far edge, then
descends across the width, positioned along
the right-edge column. The V¢ bus runs
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along a row, five holes up from the front
edge, with its short vertical run aligned with
the column at the very left edge. Within the
boundaries of these buses is a clear area of
12 x 36 holes open for installation of parts.

Since our speaker is mounted at the left end
of the instrument, the board is mounted as
far to the right as possible, so that compo-
nents will clear the speaker when the board
is lowered into place, ready to receive the
MEFI top cover (see Figures 2 and 3).

Parts layout is not critical, except for my one
obsession: Where there are two RF chokes in
a pair of leads, I always place chokes at right
angles to one another to minimize inductive
coupling. The schematic diagram and parts
list are provided in Figure 4.

If you follow the verbal circuit description
(for us blind builders, available on the QST
in Depth web page), you will glean the lay-
out as it begins behind the meter movement
and progresses rightward, the 556 being ad-
jacent to the MFJ GAIN control.3

This assembly is self contained. However, in
other implementations in which the audible
meter reader needs to be in a separate little

MFJ HF SWR
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Figure 3 — View of the back of the unit with the adapter board folded down, ready for the

cover to be put back.

box, shielded cable should be used to con-
nect to the visual meter. Here, though,
twisted pair within the MFJ cabinet is fine.
Twisted pair to the speaker is also good prac-
tice. Do not bundle all the wiring together, as

am FWINSET
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Figure 2 — This shows a front view of the completed project with the cover removed and the
board opened using the hinge. A screwdriver is poised to calibrate the instrument by adjusting

R3, as described in the text.
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VCO signals in the speaker leads, carrying
high-current pulses with nice sharp transi-
tions, can cross-talk their way into high-
impedance circuitry.

In the MFJ-816, there is just enough room
below the meter movement for the SPST
miniature toggle on/off switch of the audible
circuit. The VHF MFJ-812B has a larger
printed board, forcing you to mount the on/
off switch elsewhere.

On both instruments, there is room above the
connectors on the back panel for the 9 V
battery. Lower on the panel, a hole fitted
with a rubber grommet affords leads of the
battery connector to pass through.

The choice of battery holder is up to you.
Even hook-and-loop fastener with adhesive
backing will hold it well enough, as long as
you apply it fresh to each replacement
battery.

Operation

This adapter senses the voltage drop across
the visual meter movement. While its inputs
exhibit shunt capacitance (to keep RF out of
the system), its input resistance may be
called infinite, for practical purposes. Thus,
there is no effect on the visual meter by the
audible circuit; with power to the Gimique
turned off, a sighted operator won’t notice
the difference as he follows the MFJ instruc-
tion sheet.

Similar operation by the blind operator in-
cludes adjusting the gain control for a maxi-
mum pitch while in the FORWARD-POWER
setting, then switching to REFLECTED
POWER and noting the pitch of the audible
readout. (Though the VCO will be pulsating,
the FORWARD gain setting is adjusted for a



“peak” in pitch. Beyond this setting, the
pitch will drop slightly, showing the user the
proper setting at which the peak frequency is
obtained.)

® Before transmitting, protect the meter
movement by assuring that the GAIN control
is turned fully counterclockwise. (This
worry is moot if you get rid of that delicate
visual meter; the audible circuit cannot be
damaged or “pinned,” so there!)

® With the audible system turned on, you
will hear a ticking sound from the loud-
speaker; A 22 MQ resistor provides a small
leakage current to the VCO, a purposeful
feature reminding you not to run the battery
down.

® Press the FORWARD/REFLECTED switch in,
to the FORWARD position, send a constant
carrier from your transmitter, and adjust the
GAIN control for a peak in pitch of the au-
dible circuit. (The tone will be pulsating, but
its peak in frequency will still be easy to
judge.)

= Next, press to release to select the
REFLECTED position and note the character
of the tone: If it is pulsating, this indicates

that the standing wave ratio (SWR) is higher
than your preset criterion. A smooth, unin-
terrupted tone means that the SWR is lower
than your criterion. The lower the pitch (pul-
sating or not), the lower the SWR.

® Antenna trimming or circuit adjustments
may now be made while listening to the
VCO. If you are lucky, a perfect 1:1 match
will be indicated by oscillations being re-
duced to the “tick tick” of idle.

Circuit Description

The 556 dual timer IC, U3, contains two
oscillators. Pins 8 through 13 of U3 make up
the audible tone generator. Pins 1 through 6,
together with the 2.2 uF timing capacitor,
generate a 12-beat/second pulsation. The
pulsation is used to chop the audible tone
when it is evoked.

A very linear voltage controlled oscillator
combines the current-controlled 556 audible
tone generator with a voltage-controlled cur-
rent source as follows:

A current source is made up of the 2N2222
NPN transistor, Q1, in the feedback loop of
an operational amplifier (op-amp), consist-

ing of Pins 5, 6 and 7 of U2, the CA3240
dual op-amp. To convert this current source
to be able to pull up the charging resistors of
U3, an obscure circuit called a current mir-
ror is used. A positive-going input pulls up
the charging resistors on Pins 12 and 13 of
U3.

The current mirror is made up of Q2 and Q3,
two 2N2907 PNP transistors (carefully
matched for other applications, but for our
purposes, identical types are good enough).
With the base and collector of Q2 shorted,
the base-emitter diode establishes the bias of
the second. Thus, when the 2N2222 pulls
downward on the base-collector of the first,
a mirror pull-up current establishes charging
current for U3 via the collector of the
second.

Pins 1, 2 and 3 of the U2, without feed-
back, comprise a comparator. This senses a
settable voltage level from the screwdriver
adjustable trimming potentiometer (R3).
Non-inverting inputs of both op-amps in U2
are tied together, and this is the unprotected,
very high-impedance, input of the Gimique
system.

Meter in
SWR meter

Decimal values of capacitance are in microfarads (

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

others are in picofarads (pF); Resistances are in ohms (Q);

U2A D:
CA3240
1 R5
A\
10 k R10
2N2907
Q2
2N2222
Q1
Q3
R6 S 1.5k 2N2907
HF);
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Figure 4 — Schematic diagram and parts list of the adapter. Mouser parts are available from www.mouser.com.

51 — 10 pF, 16V electrolytic capacitor.
C2, C3 — 0.01 pF disc ceramic capacitor.
C4 — 0.1 pF disc ceramic capacitor.

C5 — 2.2 yF, 16 V electrolytic capacitor.
C7 — 0.0047 pF disc ceramic capacitor.
C6, C8 — 220 uF, 16 V electrolytic capacitor.
Q1 — 2N2222 NPN transistor.

Q2, Q3 — 2N2907 PNP transistors.

R1 — 2.2 kQ, 74 W resistor.

R2 — 150 kQ, 4 W resistor.

R3 — 10 kQ, 10 turn potentiometer.

R4 — 220 kQ, 2 W resistor.

R5 — 10 kQ, ¥4 W resistor.

R6 — 1.5 kQ, 4 W resistor.

R7 — 22 MQ, ¥ W resistor.

R8 — 47 kQ, V4 W resistor.

R9, R10 — 22 kQ, ¥4 W resistor.

R11 — 10 Q, 2 W resistor.

R12 — 47 Q, 2 W resistor.

RFC1, RFC2 — 2.2 mH for HF meter, 220 pH
for VHF meter.

S1 — SPST toggle switch.

SPKR1—Loudspeaker, 1% inch 8 Q speaker

with mounting flange, Kobitone brand (Mouser
25SP016).

U1 — LM336. 2.5V regulator IC (used as a
Zener diode).

U2 — CA3240 dual FET op-amp IC.

U3 — NE556 dual timer IC (not a CMOS
version).

DIP socket — 8-pin for the CA3240.

DIP socket — 14-pin for the 556.

Perforated board, 2% x 37 inches, hole spacing
at Yio-inch centers. Cut from Vector Electronics
64P44WE (Mouser 574-64P44WE).
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When the op-amp output (Pin 1 of U2) goes
high, it starts the chopper. Pin 5 of U3, which
rests high when the comparator output is low,
supplies the emitters of the current mirror.
Whenever an input voltage exceeds that set
by R3, the comparator goes high, causing Pin
5 of the 556 to modulate those emitters.

A precision voltage standard, U1, is divided
down to put 140 mV across this trim pot.
This can cover the full range of voltage drop
across the meter movement.

A 220 kQ resistor, R4, and 0.1 pF capacitor,
C4, protect the input of U2, and provide low-
pass filtering against hum pickup of this very
high-impedance system. Ahead of this, RF
chokes, complete with capacitors shunting
both ends, isolate the Gimique circuit from
any RF that might be present on the meter
leads.

The operation of the MFJ HF and VHF me-
ters are similar, except that the operation of
the FORWARD/REFLECTED power switch is
opposite. On the VHF meter, REFLECTED is
selected when the button is pressed in. The
connectors on the rear panel are also re-
versed. Note in the parts list that different
values of RFC-1 and RFC-2 are specified,
depending on the frequency range.

In the March/April 2013 Issue...

= John Roos, K6IQL, details his “Precision
DDS for the Frequency Measurement Tests.”
The Frequency Measurement Test is held
several times a year and it provides an opportu-
nity to test our skills at determining the actual
frequency transmitted by each of several test
stations. Although John has achieved good
results using laboratory quality synthesizers as
RF frequency references, not all hams have
access to this equipment. His solution is to
design a DDS that could provide an acceptable
alternative to more costly lab gear.

= [uiz Amaral, PY1LL/AC2BR, built a 500
kHz CW transmitter, but he found that he
needed to build an output filter to meet spectral
purity requirements. Not having access to
high-inductance coils for the filter, he created
his own using ferrite cores from cast-off CRT
televisions. Not only are they inexpensive, they
perform quite well at MF frequencies with very
low loss.

® The “Two Turn Magnetic Loop Antenna for
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Closing Comments

The back EMF generated by the meter
movement slows down changes in readings
as adjustments are made. Being a blind user,
I scrap the meter in my personal units. In
addition to eliminating the back EMF delay,
this allows mounting the speaker behind the
meter’s opening. If it is desired to do this, a
1.2 kQ resistor is substituted for the meter in
the circuit.

This unit can be used for adjusting a trans-
mitter to maximize output. Just press in the
METER switch to select forward power, ad-
just the meter GAIN control for a comfortably
low pitch and then adjust the transmitter for
highest pitch possible. If pulsating of the
VCO distracts you, another SPST switch can
be used to disable the pulsation oscillator.
This switch should be connected so as to
short U3 Pins 2 and 6 to circuit common.
Other applications are discussed in the por-
tion in the QST in Depth web page.

Notes

“The Transistorized Auditory Gimmick,” Braille
Technical Press, Volume VI, No. 1. Jan 1955.

2T. Fowle, WABIVG, and B. Gerrey, WA6NPC,
“Audio Readout for the MFJ-209 Antenna
Analyzer,” QST, Feb 2007, pp 36-39.

Swww.arrl.org/gst-in-depth

30 through 10 Meters” by Wayne Openlander,
WONZB, describes the challenges he encoun-
tered while trying to build a relatively small,
but effective, antenna for HF work.

= “Fun with Voltage-to-Frequency Converters”
by Dr Sam Green, WOPCE, details how these
handy circuits can be put to work in a number
of projects.

= In his “SDR Simplified” column, Ray Mack,
WHIES, discusses statistics and the nature of
noise.

QEX is edited by Larry Wolfgang, WR1B,
(Iwolfgang@arrl.org) and is published
bimonthly. The subscription rate (6 issues per
year) for ARRL members in the United States
is $24. First Class delivery in the US is avail-
able at an annual rate of $37. For international
subscribers, including those in Canada and
Mexico, QEX can be delivered by airmail for
$31 annually. Non-members must add $12 to
all rates. Subscribe to QEX today at www.arrl.

org/qex.

Would you like to write for QEX? We pay $50
per published page. Get more information and
an Author Guide at www.arrl.org/qex-author-
guide. If you prefer postal mail, send a busi-
ness-size self-addressed, stamped envelope to:
QEX Author Guide, c/o Maty Weinberg,
ARRL, 225 Main St, Newington, CT 06111.

Bill Gerrey, WABNPC, received his first Amateur
Radio operator’s license in 1960 as a teenager
and now holds an Amateur Extra class license.
He has worked as an electrical engineer at the
Rehabilitation Engineering Center of the Smith-
Kettlewell Eye Research Institute in San Fran-
cisco for over 35 years. He designs vocational
assistive devices, including measuring instru-
ments and devices relating to job modification.

Bill was born in Reno, Nevada in 1947 and has
been totally blind since a very early age. His
interest in devices for the blind goes back to

his early childhood. His father, who was also
blind, kindled his passions for radio and early
recording machines. His father’s collection of
The Braille Technical Press, dating back to 1950,
became an integral part of Bill's education. With
the encouragement of Robert W. Gunderson,
W2JIO (SK), the editor of the magazine, the
Technical File, a publication of technical informa-
tion for blind enthusiasts, was born and contin-
ues to be supported by Smith-Kettlewell.

You can reach Bill at 154 Hermann St, San
Francisco, CA 94102 or at bilge @ski.org.

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

DX Engineering High-Power
Multi-Band UNUN

The DXE-UN-43 DX Engineering Multi-Band
Vertical UNUN (unbalanced-to-unbalanced
transformer) is a matching device designed for
use with any nonresonant 43 foot vertical an-
tenna. The UN-43 is said to assure the best
efficiency from a vertical multiband antenna
and transmission line/tuner installation. The
UN-43 allows tunable full
band coverage on 160
to 10 meters when
used with a user-
supplied
wideband
tuner (re-
quired). The
UN-43 is rated
for up to 2 kW
CW or 5 kW SSB.
Components are en-
closed in a weather sealed case

with a silver-Teflon SO-239 input connector
and stainless steel washers and wing nuts at the
feed point connection. Price: $104.95. A com-
plete kit with mounting hardware and tinned
braid connections, model DXE-UN-43-R, is
available for $129.95. For more information, or
to order, visit www.dxengineering.com.




Overvoltage Protection for
ac Generators — Revisited

Protect your gear from a runaway
generator whether in the field or during an outage.

Jerry Paquette, WBSIOW

My article “Overvoltage Protection for ac
Generators,” published in the June 1994
issue of OST, described a circuit built after a
runaway generator damaged several pieces
of gear at our ARRL Field Day site in 1993.!
Since the article was published, I have heard
from many hams, sometimes to ask a ques-
tion, but more often to say how they use the
device, how it saved their equipment or how
their equipment was damaged and they de-
cided to build the circuit to avoid future
damage to other ham gear.

What It Does

This circuit makes use of a readily available
household ground fault circuit interrupter
(GFCI) as the switching element. If the
GFCI output voltage exceeds a threshold, an
optically coupled triac simulates a leakage
condition causing the GFCI to trip. This
turns off the power to any equipment
plugged into the GFCI’s sockets. This ver-
sion of the device not only senses the gen-
erator voltage, but also provides a visual
indication of the voltage to allow routine
monitoring.

In this article when I mention GFCI, I am
referring to the US Class A GFCI designed
to have a trip level of 4 to 6 mA. Do not be
alarmed if you are shopping for a new GFCI
and cannot find the Class A designation. In
the US you are most likely to find exactly
what you need at any electrical or building
supply store.

In this version, the optically coupled triac
driver has been changed to an MOC3083M,
rated at 800 V to allow operation at voltage
levels found in some other countries. Resis-
tor RS will need to be changed by hams in
countries that use GFCI tripping circuits

"Notes appear on page 46.

operating at voltages higher than 120 V or
tripping at leakage currents above 5 mA.

In the 1994 article the return line from RS,
the 12 kQ, 2 W resistor, went to the
GROUND terminal of the GFCI. Years later
moved it to the NEUTRAL terminal on the
LINE side of the GFCI. This allows operation
with an ungrounded generator. Not all hams
ground their generators all the time. A good
example is a portable generator used in the
blacktopped area of an outdoor flea market
at a hamfest. Woe betide any ham or vendor
who would drive a ground rod through the
blacktop.

In With the New

This improved circuit is designed to help
protect your equipment from an over-voltage
condition and to give a visual display of ap-
proximate line voltage. You will find it is

After 10 Years
We Can Do More

The original overvoltage protection
article was a good idea that saved
many generator operated stations from
expensive damage due to runaway
generators. This version provides simi-
lar functionality, but adds digital voltage
readout so you can observe anomalies,
perhaps before they cause problems.
In addition, there have been a few
improvements to the circuit to make
it less subject to particular grounding
configurations and to allow for opera-
tion in countries with higher mains
voltage through the use of a higher
voltage triac. As with the original, a
protection set should be included at
each operating position, rather than
using a single one at the generator.

simple to build and easy to adjust. There are
fewer than 20 components mounted on the
circuit board.

This circuit was first conceived as a quick-
look line voltage indicator. Often, while I
was working in a large coal-fired power
plant, 6000 horsepower ac motors would
start up, taking about 25 seconds or so to get
up to speed. In the meantime some bus volt-
ages would sag and the resultant voltages in
some offices and shops would drop below
100 V. The original idea was to have 10
LEDs come on, one at a time, in 5 V incre-
ments, beginning at 85 V.

The LM3914 chip was the ideal integrated
circuit for that purpose. The first units I built
had 10 red LEDs and were used in the bar
mode. The power for the circuit board was
usually a6 V ac or 9 V dc wall wart. It
worked so well several friends around the
power plant wanted them in their work
areas.

This circuit cannot work with an existing
GFCI mounted within a generator or some
other device, such as a self contained GFCI
adapter, because you need to have access to
both the LINE side NEUTRAL terminal and the
LOAD side HOT terminal. The only way to
construct this project is to obtain all the parts
necessary, including a new GFCI — one
normally used for personal protection in the
home.

The Circuit

The circuit is shown schematically in Fig-
ure 1. The GFCl is designed to trip at ap-
proximately 5 mA, or 0.005 A. When the
internal circuitry of the GFCI detects an un-
balance of current of approximately 5 mA or
more between the HOT and NEUTRAL termi-
nals on the LOAD side of the GFCI, it discon-
nects the power from the LOAD side.

Next on the schematic you will see trans-
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Decimal values of capacitance are in microfarads (uF); others are in picofarads (pF); Resistances are in ohms; k=1,000, M=1,000,000.

Figure 1 — Schematic diagram and parts list of the overvoltage protector. Digikey parts are available at www.digikey.com, Far Circuits from
www.farcircuits.net and Mouser from www.mouser.com.

C1 — 220 uF, 35V electrolytic capacitor
(Digikey P10384TB-ND).

C2 — 2.2 yF, 25V electrolytic capacitor
(Digikey 478-1870-ND).

D1 — 1N4148 diode (Digikey 1N4148FS-ND).

DS1, DS7 — Red LED (Digikey P563-ND).

DS3-DS5 — Green LED (Digikey P564-ND).

DS2, DS6 — Amber LED (Digikey P565-ND).

F1 — Panel mounted fuse or circuit breaker
rated at or less than the lower of the GFCI
or extension cord rating.

former T1. Its input voltage should be

115 V ac or whatever voltage you need
wherever you will be using this protection
circuit. The secondary voltage should be
about 6.3 V ac. Any 6.3 V ac transformer
rated at over 250 mA is suitable.

I chose not to use a PC mounted transformer
because that would limit the transformer to
perhaps only one specific transformer. You
might have a transformer with a 12.6 V cen-
ter tapped secondary. If so, use the center tap
and one of the other secondary leads. It is
important not to exceed the 6.3 V ac because
the LM3914N-1 can get very warm in the
bar mode if seven LEDs are on at once.

Ul, aRB155 full wave bridge rectifier, con-
verts the 6.3 V ac to unfiltered dc. Any of
the full wave rectifiers in that series can be
used, but I found the RB155 to be a little
cheaper. C1, a 220 uF electrolytic capacitor
filters the dc to operate the rest of the circuit.

The heart of the circuit is U2, the
LM3914N-1 dot/bar display driver. (If

you have or obtain an older LM3914 version
it will work equally as well in this circuit.)
This IC senses analog voltage levels and can
drive up to 10 LEDs from the single IC. In
our circuit we will use seven LEDs. R1, R2,
D1 and C2 compromise the input circuit that
provides a voltage level proportional to the
line voltage. This is what U2 is measuring.
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R1 — 10 kQ, ¥ W carbon film resistor
(Digikey 10KEBK-ND).

R2 — 680 Q, 6 W carbon film resistor
(Digikey 680EBK-ND).

R3, R4 — 2 kQ potentiometer (Digikey
CT94EW202-ND or 3296W-202LF-ND).

R5 — 12 kQ, 2 W metal oxide resistor
(Digikey 12KW-2-ND).

R6 — 2.2 kQ, %5 W carbon film resistor
(Digikey 2.2KEBK-ND).

The two trimmer potentiometers (trim pots)
allow for adjustment of the comparator
inputs on Pins 4 and 6 of the LM3914N-1.
Additionally, the two trim pots, each a 2 k(2
trim pot, are wired in parallel with each
other and in parallel with resistor R6, a
2200 Q resistor. The equivalent resistance is
about 687.5 Q. Refer to the LM3914N-1
datasheet and you will find that Pin 7 has an
output reference voltage of 1.25 V. With the
687.5 Q combined parallel resistance con-
nected from Pin 7 to the circuit board
ground, a current of 1.81 mA will flow.

U1 — RB255 rectifier assembly
(Digikey RB155-BPMS-ND).

U2 — LM3914N-1 display driver IC
(Digikey LM3914N-1-ND).

U3 — MOC3083M optical coupler IC
(Digikey MOC3083M-ND).

T1 — 11510 6.3 V power transformer
(Digikey HM505-ND, Mouser 553-F13X or
Mouser 41FD010).

Circuit Board, build per information provided or

available from Far Circuits.

Figure 2 — View of
the completed PC
board showing the
colored LEDs along
the top. As discussed
in the text, other con-
struction techniques
can be employed.

Again, referring to the LM3914N-1 data-
sheet you will see that you multiply that
current flowing on Pin 7 (1.81 mA) by 10 to
get 18.1 mA and that is the maximum each
connected LED will pass.

Circuit Construction

The circuit can be constructed on a perfo-
rated circuit board available from many sup-
pliers, or you can make your own circuit
board from the printed circuit layout on the
OST in Depth web page.? I recommend
using a premade board available from Far
Circuits.> As I started this article I contacted




Fred at Far Circuits and was told he will
have boards ready by the time this article is
published. Far Circuits also sells the circuit
board for the 1994 version of my “Over-
voltage Protection for ac Generators” so be
sure to get the newer circuit board.

You can also make your own board. A tem-
plate has been included. The circuit board
and the schematic were drawn by WBSIOW
using the 7inyCAD program available at:
/sourceforge.net/apps/mediawiki/tinycad/
index.php?title=TinyCAD. The two files,
the schematic and the circuit board layout

are available on the QST in Depth web page.

There are a few things you may notice about
the board layout (see Figure 2) but I will
point them out anyway. There are two wire
jumpers. The first jumper connects Pin 4 of
the LM3914N-1 to the wiper (Pin 2) of one
of the trim pots and the second jumper con-
nects Pin 6 of the LM3914N-1 to the wiper
(Pin 2) of the other trim pot.

The 12 kQ, 2 W resistor is standing on end
to help keep heat away from the circuit
board. There should be little heat produced
when the circuit trips. The LEDs are spaced
at %o inch for ease in drilling holes in a
panel.

Mount the circuit board, transformer and
GFClI in a project box, cabinet, panel or
whatever you want and have the power cord
with a plug installed that will plug into a
three wire receptacle. If you cannot easily
cut the panel to mount the GFCI (see Fig-
ure 3) an alternate method is to use a stan-
dard electrical outlet box mounted to your
project box.

Calibration and Setup

The LM3914N-1 datasheet has Pin 4 identi-
fied as Ry o and Pin 6 as Ryy;.* In this circuit
you will adjust the trim pot voltages appear-
ing on Pins 4 and 6 as follows. Pin 4 will

be set to 0.55 V dc and Pin 6 will be set to
0.35 V dc, the higher voltage being on Pin 4
and the lower voltage on Pin 6. These are
good starting voltages and are based on
using a transformer with a 6.3 V ac
secondary.

Putting the low voltage on the HI terminal
and the higher voltage on the LO terminal
will reverse the direction of the bar display
so that the circuit board does not have to be
mounted upside down in order to get a left-
to-right action of the bar. If that is difficult to
understand, once built, reverse the two trim
pot voltages and you will see what I mean.
I have built a number of these circuits in the
past that I mounted upside down to get the
left-to-right bar display before I started re-
versing the Ry o and Ry inputs.

If you have a variable ac transformer avail-
able it will be much easier to adjust the trim
pots so that the LEDs approximately repre-
sent the following voltages. Left to right, the
first LED, red, would come on at 100 V ac,
the second LED, amber, would be on at
105V, the next three green LEDs would be
onat 110, 115 and 120 V respectively. The
next LED, amber, would be set to represent
125 V, and the seventh LED, red, would be
set to come on at 130 V. The seventh LED is
in series with the internal LED of the
MOC3083M optical coupler.

The seventh LED will start to glow before
sufficient current flows to activate the
MOC3083M optical coupler, which

then trips the GFCI. According to the
MOC3083M datasheet, when the LED cur-
rent is 5 mA or higher the MOC3083M will
conduct and turn on its output triac.?

The output triac is internal to the
MOC3083M and completes the circuit be-
tween the GFCI HOT terminal, on the LOAD
side of the GFCI, through the MOC3083M,
through the 12 kQ, 2 W resistor, returning to
the GFCI NEUTRAL terminal on the LINE side
of the GFCI. At a trip voltage of 130 V ac
the 12 kQ resistor will cause 10.8 mA to
flow as an unbalanced current that the GFCI
will detect and will react to by tripping.

Final calibration

As mentioned earlier, using a variable trans-
former will help to make the proper adjust-
ments. The variable ac transformer should
be able to be adjusted between the range of
100 V and 132 V. The circuit can be used
without adjusting with a variable ac trans-
former but accuracy cannot be assured.

Normal voltage in the home is about 120 V
ac, with a range of +5% and —10%. In other
words, 110 to 127 V. This circuit should

be adjusted to cause the GFCI to trip about
130V ac.

Whether or not you have access to a variable
transformer, set the trim pot connected to
Pin 4 of the LM3914N-1 to 0.55 V dc and
adjust the trim pot connected to Pin 6 of the
LM3914N-1 to 0.35 V dc.

With 120 V ac input the second and possibly

Figure 3 — Socket
side view of the
overvoltage protec-
tion device. The input
power is supplied

on the right, while
the GFCI sockets
provide power to
protected devices.

the third green LED should be on. If you do
not have the ability to raise or lower the
input voltage with a variable transformer that
is all you can do. Do not use an electronic
light dimmer to supply power to the trans-
former. It will not work in this application.

If you have access to a variable transformer
and have preset the voltage adjustments of
Pins 4 and 6, lower the input voltage to

100 V ac and adjust the trim pot connected
to Pin 6 so the first red LED just comes on,
all other LEDs should be off. Then increase
the voltage to 130 V ac and adjust the trim
pot connected to Pin 4 so that the last red
LED comes on and just trips the GFCI. You
will have to lower the voltage and reset the
GFCI. Adjust the input voltage to 100 V ac
again; check that just the first red LED
comes on. You may have to go back and
forth between 100 V ac and 130 V ac a few
times and tweak the trim pot settings to in-
crease the accuracy.

Experience has shown the circuit is fairly
stable, even after years being powered
around the clock, but if you have a variable
transformer you may want to check the ac-
curacy from time to time.

Using this Overvoltage

Protection Device

Each station or operating position should
have one overvoltage protection device at the
radio end of any extension cords or other
power distribution systems. All the equip-
ment plugged into the GFCI must not ex-
ceed the rating of the GFCI chosen, typically
15 or 20 A. The wiring between the genera-
tor and protection device must be sized to
handle the current. The rating of F1 should
be selected to be the lower of the GFCI or
wiring current rating. In most operating posi-
tions, a small power strip is plugged into one
of the front outlets of the GFCI and radios,
computers and other equipment are plugged
into the power strip.

Final Thoughts about the GFCI

I have had the opportunity to test this circuit
with a variety of GFCI devices, from some
costing a little over $5 and some industrial
grade and hospital grade devices costing
almost $60 each. I have found no difference
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in operation, no matter which device I used.
But keep in mind you usually get what you
pay for. If you have the inclination, look at
GECI specifications on the Internet. Per-
sonally, I have usually used the devices that
were sold at building supply stores.

I have seen some comments on the Internet
from a few hams who said they had issues
with unusual tripping with some GFClIs due
to RF from high power transmitters. I per-
sonally had one trip in my house while trans-
mitting no more than 100 W on 75 meters. I
replaced it and that has taken care of the
problem.

Safety Warnings

Working on this circuit can expose you to
voltages that could injure or even kill you.
Use extreme caution when you work on this
circuit with power applied.

Be careful to wire the GFCI properly. Use
the information supplied by the GFCI
manufacturer.

Use a grounded power cord and tie the
ground to the GFCI ground and the trans-
former metal case. Ground your generator

per the instructions in the manufacturer’s
supplied owner’s manual.

This use of this circuit does not in any way
compromise the normal operation of the
GFCI. The use of this circuit is to help pro-
tect equipment connected to the output of
the GFCI. The use of this circuit is not
meant to replace the need for surge protec-
tion, a function normally associated with
surge protected power strips and similar pro-
tection equipment.

Notes

1J. Paquette, WB8IOW, “Overvoltage Protection for
ac Generators”, QST, June 1994, pp 43-44, and
more recently published in part in the ARRL
Handbook.

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

3Circuit board available from Far Circuits,
1-847-836-914, www.farcircuits.net.

4LM3914 Dot/Bar Display Driver datasheet,
National Semiconductor, February 2003,
www.nhational.com.

5MOC3083M datasheet, Fairchild Semiconductor,
www.fairchildsemi.com/pf/MO/MOC3083M.
html.
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ARRL member Jerry Paquette, WB8IOW, was
first licensed in the early 1960s as a Novice and

later had a W4 call sign when he lived in Ken-
tucky. He obtained his current call sign in early
1970s. Jerry’s father, Earl, formerly WA8Y1Q
had an interest in ham radio and he encouraged
Jerry to get involved at an early age.

Jerry was a proud 1998 winner of the Herb S.
Brier, W9AD, Instructor of the Year award for
outstanding work as a Volunteer Instructor, pre-
sented by the ARRL through the Lake County
(Indiana) Amateur Radio Club.

Jerry was a long time member of the NFPA

and the IEEE. He worked for forty years in a
2400 MW coal fired power plant in the Electrical
Testing Department working with voltages up to
345 kV and high speed protective relay devices.
For years he was the owner of K&P Electron-
ics and designer of over 150 circuits and circuit
boards. With the help of several part time em-
ployees he produced over 1800 circuit boards
sold to industry.

You can reach Jerry at 1966 Logans Ln, West
Union, OH 45693 or at wb8iow @arrl.net.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.
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New Books Reviewed by Rick Lindquist, WW1ME

Fracture Gradient
Jim McCulloch, WD7H

My first reaction to Jim
McCulloch’s debut novel was,
“When'’s the movie coming
out?” A former US Army
officer and energy industry
veteran, McCulloch concocts a
thriller with just the right
ingredients to satisfy modern
moviegoers, all without relying
on zombies or vampires. I say
this even though the book’s
title suggests the all the
excitement of an obscure and
dusty geology principle, which
it is, among other things. McCulloch

offers three variant definitions for the term
before you reach the title page; each hints at
what’s to come.

Set during the Reagan Era, Fracture Gradient
plausibly blends international intrigue, decep-
tion, governmental cluelessness and denial,
violence — lots of violence — murder and
mayhem, geopolitics, and old fashioned
sleuthing, with a dash of Amateur Radio
thrown in. Some “battle” descriptions are not
for the squeamish. How McCulloch resolves
things may leave readers wondering whether
something like this actually happened?” The
plot exploits the same sorts of conspiracy
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theory overtones that fuel late
night AM talk radio, but if I told
you how it ends, what fun would
that be?

Here’s the basic setup: Some Big
Oil scientists develop a revolu-
tionary product that would
render their industry largely
obsolete — a definite game-
changer. The fun begins when
word leaks out, and bidding war
of sorts erupts. How this plays
out without veering too deeply
into science fiction (or is it?) is
the book’s bread and butter, and
readers will appreciate the twists
at the end. In furthering the plot, McCulloch
expropriates several late 20th and early 21st
century figures as well as considerable military
weapons nomenclature.

I'll leave it to readers to judge whether ham
radio’s role in the complex plot is entirely
believable or appropriate (hey, this is fiction),
but in an age when the characters used pay
telephones, short wave radio communication
was still cool and cutting edge. The author
allows that his rough manuscript “languished
in a desk drawer for far too long” before his
wife urged him to dust it off and have at it.

If this story ever makes it to the silver screen,

I'll be interested to see who plays Ronald
Reagan — and if there’s a role for Arnold
Schwarzenegger.

Mossy Mountain Publishing, Banks, Oregon,
2012. ISBN: 978-0-9857745-0-9, softcover, 5.5
x 8.5 in, 447 pp. Available from Amazon.com,
$16.00.

Feedback

= In “A Three to One Dummy Load” [Feb
2013, pp 30-32] there is an inconsistency
between the wiring of R6-R9 in Figure 1 and
the text. The text describes them intercon-
nected at the intermediate point (bottom of R6
to bottom of R8), while the schematic doesn’t
show the connection. Either arrangement will
provide the desired 1:1 SWR.

® [n “The Penticton Solar Flux Receiver” [Feb
2013, pp 39-47] the lead map incorrectly
shows Lake Sakakawea in Montana. It should
have been shown in North Dakota.

= [n “Digital Detective” [Feb 2013, p 80] in the
digital edition of QST, the link www.dxzone.
com/cgi-bin/dir/jump2.cgi?ID=8861 text is
correct but the link address is not. When
selecting the link, change “8661” to “8861”
and you will be able to access the correct web

page.



Done In One: Temperature Alarm

The first in a series of one-night projects —
a simple circuit that warns you when your rig’s overheating

Paul Danzer, N1l

‘We all know heat is the enemy of electronic
equipment. Many of today’s rigs have either a
cooling fan or a large heat sink, but no way to
tell you if the fan is clogged with dust or the
heat sink is blocked, resulting in what could
be disastrously high temperatures.

Electronic Temperature Warning

A simple temperature warning circuit is
shown in Figure 1. Since it consists of one
chip, a sensing element and a few resistors, it
can be assembled and put into place in one
evening. The circuit is shown built on a mod-
ular IC breadboard socket and only nine
wires have to be soldered — the three leads to
the sensor in Figure 2 and the leads to vari-
able resistors R1 and R2 (see Figure 1). If
you prefer to solder all connections, Radio
Shack printed circuit board 276-170 can be
used with the same layout.

The circuit, shown in Figure 3, is based on an
NTE7225, available online from RadioShack
for about $2 plus shipping. The other parts are
commonly available in most electronics out-
lets or RadioShack stores. The NTE is a sub-
stitute for the LM 135, 235 and 335 line of
temperature sensors, and if you are curious
you can find their data sheets online.

Putting it Together

The red and black wires on the right in Figure
1 are the +12 and —12 V connections. Three
wires connect to the sensor. Figure 2 shows
the sensor with the flat side facing you; black
(ground), red (output and positive) and green

NTE7225
o+ +12V
Temperature < R4
Sensor < 43k R7& 1k
Longer
Flat Side Lead
Facing You
Figure 3 —
Red |Gi -
Black|Re reen < \DS1 Schematic diagram
< N and parts list of the
R1}5k simple overheating
AAA sensor.
M LM741CN
-}
Ground
QS1304-Danzer03 /% '

DS1 — Any red LED (RadioShack has an
assortment of 20 as 276-1627).

J1 — Modular IC breadboard socket
(RadioShack 276-003).

R1, R2 — 5 kQ potentiometer (RadioShack
271-1715).

R3 — 5.6 kQ, ¥4 W resistor (green, blue, red).

R4 — 43 kQ ¥4 W resistor (yellow, orange,

(adjustment). Heat shrink tubing, heated by a
match, covers the solder joints from the three
wires to the sensor.

Making it Play

Connect a voltmeter from the green sensor to
ground. Adjust R1 for 2 V. Fasten the sen-
sor’s flat side to the rig heat sink or place it in
the air stream of the cooling fan.

Next you have to use your rig for a while to
get the air stream or heat sink up to normal

Figure 1 —

A simple
temperature
warning circuit
built in one
evening on a
breadboard
socket.

Figure 2 — This
inexpensive tempera-
ture sensing element is
the heart of the project.

orange).
R5 — 5 kQ ¥ W resistor (green, black, red).
R6 — 2.7 MQ, 4 W resistor (red, purple, green).
R7 — 1 kQ, % W, resistor (brown, black, red).
Temperature sensor — NTE7225 (RadioShack
online, 550652802).
U1 — LM741CN or any 741 IC, such as
(RadioShack 276-007).

temperature — perhaps in a contest or for a
long contact. Now carefully adjust R2 so the
red LED just goes out. From this point on if
the temperature goes above this set point you
are warned the rig may be overheating. On
many rigs this point is somewhat less than
150°F.

If you cannot get the LED to go on or off
with R2 set R2 to its mid point and adjust R1
until the LED changes; then adjust R2.

Either the breadboard unit shown, or the
printed circuit board version can be mounted
in an enclosure with the red LED extended to
the front panel. The LED has two leads; the
longer one is always the positive lead.

Photos by the author.

ARRL member Paul Danzer, N1ll, was first
licensed in 1953 and now holds an Amateur
Extra class license. Paul has been operating
40 meter CW almost constantly since he first
started. He uses his years of experience as an
electronic engineer to design and build small,
one-night ham radio projects. Currently 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, kiro@arrl.org

Yaesu FI'Dx3000 HF and
6 Meter Transceiver

More than just a pretty face — this medium priced transceiver
offers a top notch receiver and many other features.

Reviewed by Norm
Fusaro, W3IZ
Assistant Manager,
Membership and
Volunteer Programs
Department
w3iz@arrl.org

At last summer’s Japan
Amateur Radio League
Ham Fair in Tokyo, I
was able to break away from

my official duties as ARRL representative
and check out some of the action on the
floor. As always, there was a lot of commo-
tion around the newest equipment displayed
by the manufacturers, and the Yaesu booth
was no exception. It was evident that the
company had placed a lot of stock in their
newest HF/6 meter transceiver because they
had no fewer than six FTDX3000s on display
for fairgoers to fiddle with. A gang of Yaesu
representatives was on deck to answer
questions.

Yaesu has been updating their HF trans-
ceiver line with FTDX series models that
offer improved features and performance
compared to the previous generation. So far
the new models have been geared toward the
top of the line, with the various versions of
the FTDX9000 and FTDX5000. The
FTDx3000 brings the new series down mar-
ket a bit, with pricing closer to the popular
FT-2000.!

The FTDx3000 is a 100 W transceiver for
160 through 6 meters. The 60 meter chan-
nels (including the most recent changes) are
preset in special memories, taking the guess-
work out of getting on the right frequency.
The receiver covers 30 kHz to 56 MHz. It is
a downconversion design (IFs at 9 MHz and

"The following QST Product Reviews may be of
interest: FT-2000 (Feb 2007), FT-2000D (Oct
2007), FTDX5000D (Dec 2010), FTDX9000D
(Aug 2005), FTDX9000 Contest (Mar 2006)
and FTDX9000MP (Jul 2010). Past QST
reviews are available to ARRL members at
www.arrl.org/product-review.
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30 kHz) with selectable roofing filters and a
suite of DSP filters and tools. SSB, CW AM,
FM and digital modes are supported.

Look and Feel

In appearance, the FTDx3000 is a radical
departure from what we are used to seeing in
Yaesu’s FT series radios. It’s a very alluring
transceiver that looks even nicer in person
than it does in the brochures or print ads.
The photos just don’t seem to capture the
seductiveness of this radio. The FTpx3000’s
profile has nice proportions with a soft satiny
finish and no sharp corners. Even the push
buttons have been softened with rounded
edges and corners. If you see the FTpXx3000
in a showroom it just purrs to you and says
“Take me home.”

When you first sit down with the FTpx3000,
you will quickly notice the rig’s layout was
well planned, at least for my style of

Bottom Line

The FTDX3000 brings a boost in
features and performance to Yaesu’s
mid-priced transceiver range.
Narrow roofing filters in the front
end and a suite of DSP features at
the back end give it a formidable
receiver for use on crowded bands.
The color TFT display and new
styling give the radio a modern look
and feel.

operating. I found myself
accessing any of the knobs or
buttons with natural fluid
motions. For example, the
main tuning knob drag is
easily adjusted by simply
holding the skirt and turning
the big main knob to the left
or right until you get the right
feel for your fingertips. The con-
trol knob faces have a spun finish to
give them a nice satin look and the grip
surfaces of the knobs are knurled for a pos-
itive grasp while making adjustments. Some
of the controls, such as AF GAIN and RF GAIN
have smooth linear operation, while others
like the MIC GAIN and NOTCH filter settings
provide a soft click, affirming the control is
being adjusted and ensuring that the settings
don’t move should a knob be bumped
accidentally.

After powering up the radio, the first thing
that attracted my attention was the bright full
color 4.3 inch thin film transistor (TFT) dis-
play. The high resolution screen offers a lot
of information at a quick glance. The ani-
mated multifunction meter’s virtual needle
bounces to the beat of received signals while
at the same time the band scope shows activ-
ity peaks north and south of your listening
frequency.

Filter status, VFO B frequency, CW zero
beat, digital signal processing (DSP) and
audio processing, antenna port and antenna
tuner status are all simultaneously displayed
on the TFT screen in an easy to read layout.
The display even has a 24 hour clock that is
set by holding the custom switch (C.S. but-
ton) for a second then entering the time via
the front panel keypad. Frequently used but-
tons are illuminated and conveniently lo-
cated to the left of the TFT display.

Out of the Box

In spite of its advanced features the
FTDX3000 is relatively simple to use. Users
are strongly urged to read the well illustrated
owner’s manual to fully understand all of the



features and controls of this or any other
piece of equipment, but out of the box opera-
tion of the FTDx3000 is straightforward.
Connect an antenna, microphone or CW
paddles and a 13.8 V dc power source and
you can be on the air in no time.

There are three antenna jacks and the menus
allow you to associate an antenna choice
with each band. The built-in automatic an-
tenna tuner is rated to match loads from 16.5
to 150 Q (3:1 SWR). Tuner settings are
stored in memories for fast band changes.

If you are to truly appreciate the beauty of
this radio, then take some time to familiarize
yourself with all of its features. Even with
196 menu items you will find that most of
the settings in the various menus do not re-
quire regular access once you have custom-
ized the settings to suit your operating style.
For those instances at which you would
think a control knob would be better than a
menu setting for quick access, the designers
worked through this. Certain menu items
such as the MONITOR GAIN or CONTOUR con-
trol that may require frequent adjustment can
be quickly accessed by holding the button
that activates a function for a second, which
will take you directly to the menu item for
that particular setting. The user can also con-
figure the C.S. button to have quick access to
any menu item.

Speaking of menus, I found them easier to
use than menu systems in previous genera-
tion models. The menu choices are in plain
language and easy to understand, compared
to the somewhat cryptic labels in older mod-
els. Navigation is via a small cluster of arrow
keys next to the TFT display.

On The Air

T used the FTDX3000 in a variety of operat-
ing situations including casual SSB contacts
and nets, CW DXing and less than serious
efforts in the ARRL 160 Meter Contest and
Stew Perry Topband Distance Challenge.
The FTDX3000 performs well regardless of
your favorite mode of operation. The re-
ceiver is very quiet, especially if the digital
noise reduction (DNR) is activated.

CW Features

For the CW operator there are some nice
features such as the audio peak filter (APF)
— a sharp audio filter that provides a very
narrow audio bandwidth. The *3000 includes
an electronic keyer with memories, a CW
spotting (zero beat) function and semi or full
break-in (QSK). The *3000 even has a built-
in CW decoder that works fairly well as long
as you are not trying to copy slow speed
code sent with a straight key.

On previous models of Yaesu transceivers,
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the built in contest memory keyer feature
was accessed through difficult to reach front
panel buttons or by using an optional keypad
accessory. The FTDX3000 comes with the
FH-2 keypad as standard equipment, which
makes using the contest memory keyer ex-
tremely easy. The FH-2 plugs into the rear of

the transceiver and lies on the desk, provid-
ing easy access to the keys. The FH-2 is also
used to activate features specific to SSB and
digital modes of operation.

The contest memory keyer works in con-
junction with your CW paddles allowing
you to insert Morse characters before or after
a prerecorded message. In addition to pro-
gramming the memories using your CW
paddles, messages in the memory keyer can
also be programmed via the menu using the
sub VFO knob to scroll through alphanu-
meric characters. The memory keyer is able
to insert serial numbers for contests such as
the ARRL November Sweepstakes and other
events that require a consecutive serial num-
ber as part of the exchange. Granted, a seri-
ous contester will most likely be using
dedicated software for contest logging, rig
control and CW keying, but the casual op-
erator will appreciate the built-in features.

The *3000 has a tuning indicator displayed
on the TFT screen that lets you quickly zero
in on a CW signal. Combine this with the
visual spikes on the band scope and you can
troll a band, picking off stations with preci-
sion accuracy.

SSB Features

Phone operators will appreciate the two built-
in three-band parametric equalizers that allow
customization of your transmitted audio.
Having two equalizers offers the flexibility to
preset the controls for different microphones
or different operating styles. One group of
settings works with the speech processor off,
and the other with the processor on.

I found that I could set the two equalizers

for different effects and change them very
quickly. For the parametric equalizer that is
activated when the speech processor is on, I
found that setting up the equalizer using a
small amount of processing with 50-3000 Hz
bandwidth (menu item 104) provides warm
natural sounding audio for those armchair
QSOs. I set the second equalizer, with the
speech processor off, for stronger articulation
in the upper midrange and reduced the trans-
mit bandwidth to a tighter 300-2700 Hz

to achieve a punchier signal that pierces
through pileups. Whether checking into my
weekly phone net or working some of the
recent DXpeditions, the FTDX3000 yielded
good audio reports with various equilizer
settings.

For SSB operating, the FH-2 keypad is used
to program and activate the optional DVS-6
digital voice recorder should you have that
installed. The DVS-6 is a simple plug-in
module and an upgrade well worth the few
extra dollars to the active contester. The
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FH-2 also allows you to record and play
back the most recent 15 seconds of receive
audio.

Digital Mode Features

Fear not, you digital operators out there. The
Yaesu designers built some goodies into the
FTpx3000 for you too. The rear panel has
connections for FSK and AFSK to interface
with a computer for RTTY and soundcard
modes. RTTY keying polarity, shift and
MARK frequency are adjustable via menus.
The RTTY DSP filter characteristics (band-
width, filter shape) can be adjusted sepa-
rately from the CW and SSB filters. You can
set up AFSK modes to work with VOX
mode, eliminating a PTT connection. The
manual cautions to reduce output power if
you are transmitting continuously for several
minutes, or if transmitting time exceeds re-
ceiving time.

If you just want to receive digital mode sig-
nals or make an occasional contact without
connecting a computer, the FTDx3000 fea-
tures a built-in RTTY and PSK encoder/
decoder. Toggling the SCOPE button changes
the lower portion of the TFT display into an
RTTY or PSK display that shows a couple
of lines of received text with a tuning aid to
the right.

Using the FH-2 keypad, you can program
five memory banks with text messages for
RTTY and PSK operation. RTTY message
memories are independent of PSK message
memories. Direct keyboard entry is not an
option, so inserting text on the fly, such as
including the other station’s call sign, is not
possible.

While the built-in encoder/decoder will
allow you to make some RTTY or PSK con-
tacts, its utility is limited. An external com-
puter with some of the amazing digital mode
software available these days is still the way
to go if you operate these modes regularly.

Computer Control

All Yaesu transceivers use CAT (Computer
Aided Transceiver) to control the transceiver
via software and a computer. Up until now
this has been accomplished through a

DB-9 serial port. Today, the serial port is
going the way of the floppy disk. Most new
computers don’t include them, and using
USB-to-serial adapters can be cumbersome.

The FTDx3000 has the standard DB-9 serial
connection on the rear for CAT operation,
but also adds the flexibility of using a USB
cable to connect to your computer or laptop.
To use the USB port you will have to down-
load a USB driver from Yaesu’s website. All
I can say about the USB connection is what
took them so long? After all, many
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Table 1

Yaesu FTpx3000, serial number 2K020062

Manufacturer’s Specifications

Frequency coverage: Receive, 0.03-56 MHz
(specified performance, amateur bands only);
transmit, 1.8-54 MHz (amateur bands only).

Power consumption: Receive, 1.8 A (no signal),
2.1 A (signal present); transmit, 23 A (100 W)
at 13.8 V dc £10%.

Modes of operation: SSB, CW, AM, FM,
RTTY, PKT.

Receiver

SSB/CW sensitivity: 2.4 kHz bandwidth,
10 dB S+N/N: 0.5-1.8 MHz (IPO), 4.0 pV;
1.8-30 MHz, 0.16 pV (preamp 2 on);
50-54 MHz, 1.25 pV (preamp 2 on).

Noise figure: Not specified.

AM sensitivity: 6 kHz bandwidth, 10 dB S+N/N:
0.5-1.8 MHz (preamp off), 28 pV; 1.8-30 MHz
(preamp 2), 2 pV; 50-54 MHz (preamp 2),

1 V.

FM sensitivity: 15 kHz bandwidth, 12 dB SINAD:

28-30 MHz (preamp 2), 0.5 pV; 50-54 MHz,
(preamp 2), 0.35 pV

Spectral display sensitivity: Not specified.

Blocking gain compression dynamic range:
Not specified.

Reciprocal mixing dynamic range: Not specified.

Measured in the ARRL Lab

Receive and transmit, as specified.

At 13.8 V dc: Receive, 1.88 A (VFO, TFT
and backlights max brightness, max
vol, no signal), 1.83 A (min brightness).
Transmit, 9 A at 5 W RF output, 19 A
(typical) at 100 W RF output.
Operation confirmed at 12.4 V dc.

As specified.

Receiver Dynamic Testing

Noise floor (MDS), 500 Hz bandwidth,
600 Hz roofing filter:

Preamp Off 1 2
(dBm)  (dBm) (dBm)

0.137 MHz  -114 -125 127
0.475MHz  -125 -138 -140
1.0 MHz -128 -139 142
3.5 MHz -127 -138 141
14 MHz -127 -138 142
50 MHz -125 -137 141

14 MHz, preamp off/1/2: 20/9/5 dB

10 dB (S+N)/N, 1-kHz, 30% modulation,
6 kHz bandwidth, 15 kHz roofing filter:

1.0 MHz 2.60 pV (preamp off)

3.8 MHz 0.55 pV (preamp 2)

50 MHz 0.56 pV (preamp 2)

For 12 dB SINAD, preamp 2:
29 MHz 0.23 pv
52 MHz 0.21 pVv

Preamp off/1/2: —100/-113/=120 dBm.

Gain compression, 500 Hz bandwidth,
600 Hz roofing filter:

20 kHz offset 5/2 kHz offset

Preamp off/1/2 ~ Preamp off

3.5 MHz 137*/141/134 dB 132/127 dB

14 MHz 137%/142/136 dB 132/127 dB

50 MHz 135*/139/133 dB 128/117 dB

20/5/2 kHz offset: —106/-93/-82 dBc.

ARRL Lab Two-Tone IMD Testing (500 Hz bandwidth, 600 Hz roofing filter)**

Band/Preamp
3.5 MHz/Off

Spacing
20 kHz

Input Level
—23 dBm
-8 dBm

—17 dBm
-6 dBm
—86 dBm

—28 dBm
—-14 dBm

—36 dBm
-14 dBm

—22 dBm
-9 dBm
—80 dBm

—27 dBm
—17 dBm
—71 dBm

—-33 dBm
—7 dBm

14 MHz/Off 20 kHz

14 MHz/Pre 1 20 kHz

14 MHz/Pre2 20 kHz

14 MHz/Off 5 kHz

14 MHz/Off 2 kHz

50 MHz/Off 20 kHz

Measured Measured Calculated
IMD Level IMD DR IP3
-127 dBm 104 dB +29 dBm
-97 dBm +37 dBm
—-127 dBm 110 dB +38 dBm
-97 dBm +40 dBm
0 dBm +43 dBm
-138 dBm 110 dB +27 dBm
-97 dBm +28 dBm
-142 dBm 106 dB +17 dBm
-97 dBm +28 dBm
—127dBm 105 dB +31 dBm
—97 dBm +35 dBm
0 dBm +40 dBm
—-127 dBm 100 dB +23 dBm
-97 dBm +23 dBm
0 dBm +36 dBm
—125 dBm 92 dB +13 dBm
-97 dBm +14 dBm



Second-order intercept point: Not specified.

DSP noise reduction: Not specified.
Notch filter depth: Not specified.

FM adjacent channel selectivity: Not specified.

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

S-meter sensitivity: Not specified.

Squelch sensitivity: Not specified.

Receiver audio output: 2.5 W into 4 Q at
10% THD.

IF/audio response: Not specified.

Image rejection: 160-10 meters, >70 dB;
50-54 MHz, >60 dB.

Transmitter
Power output: 5-100 W, (2-25 W AM).

Harmonic suppression: >60 dB (1.8-29.7 MHz),
>65 dB (50-54 MHz).

SSB carrier suppression: At least 60 dB.

Undesired sideband suppression: At least 60 dB.

Third-order intermodulation distortion (IMD)
products: —31 dB @ 14 MHz, 100 W PEP.

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

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

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

Composite transmitted noise: Not specified.

14 MHz, preamp off/1/2:
+87/+75/+75 dBm;
50 MHz, +89/+75/+75 dBm.

Variable, 30 dB maximum.

Manual: >70 dB; auto: >70 dB,
attack time: 100 ms.

29 MHz, 86 dB; 52 MHz, 82 dB.

20 kHz offset, preamp 2:

29 MHz, 86 dB'; 52 MHz, 82 dB.
10 MHz channel spacing:

29 MHz, 111 dB; 52 MHz, 105 dB.

S9 signal at 14.2 MHz, preamp off/1/2:
94.3/24.8/9.2 pV.

At threshold: SSB (preamp off), 9.22 uV;
FM, 29 MHz (preamp 2), 0.42 pV;

52 MHz (preamp 2), 0.33 V.

2.6 W at 3.2% THD into 4 Q (maximum
audio). THD at 1 V RMS: 0.4%.

Range at —6 dB points, (bandwidth)*:
CW (500 Hz): 450-947 Hz (497 Hz)
Equivalent Rectangular BW: 501 Hz
USB (2.4 kHz): 164-2306 Hz (2142 Hz)
LSB (2.4 kHz): 157-2295 Hz (2138 Hz)
AM (6 kHz): 79-2696 Hz (5234 Hz).

First IF rejection, 10 MHz, 60 dB;

14 MHz, 77 dB; 50 MHz,100 dB;
image rejection, 14 MHz, 73 dB;
50 MHz, 70 dB.

Transmitter Dynamic Testing

HF and 50 MHz: CW, SSB, RTTY, PKT,
FM, as specified in specified supply
voltage range. AM, 10-100 W (carrier).tt

62 dBc (worst case 10 meters), 50-54 MHz,
as specified. Meets FCC requirements.

>70 dB.
>70 dB.

HF, 100 W PEP, 3rd/5th/7th/9th order:
—27/-40/-42/-52 dB (worst case, 10 m);
>—31/>-40/>—45/>-52 (typical).

50 MHz, 100 W PEP:
—32/-38/-45/-61 dB

4 to 59 WPM; iambic mode A or B.
See Figures 1 and 2.
S9 signal, AGC fast, 36 ms.

SSB, 34 ms; FM, 30 ms.

See Figure 3.

Size (height, width, depth): 4.5 x 14.4 x 12.3 inches; weight, 22 Ibs.
Price: $2700; XF-127CN 300 Hz roofing filter, $200; DVS-6 digital voice recorder, $70.
*Blocking gain compression DR exceeded values shown; testing stopped after reaching

the +10 dBm maximum output from the test fixture.

**ARRL Product Review testing includes two-tone IMD results at several signal levels. Two-tone,
third-order dynamic range figures comparable to previous reviews are shown on the first line in each
group. The “IP3” column is the calculated third-order intercept point. Second-order intercept points were

determined using —97 dBm reference.

fMeasurement was noise-limited at the value indicated.

*Default values; bandwidth and cutoff frequencies are adjustable via DSP. CW bandwidth varies with PBT

and Pitch control settings.

ftCarrier level must be lowered to 25% of PEP for proper AM operation, for example a 25 W carrier

with full modulation provides 100 W PEP output.
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Figure 1 — CW keying waveform for the
FTDX3000 showing the first two dits in full-
break-in (QSK) mode using external keying.
Equivalent keying speed is 60 WPM. The upper
trace is the actual key closure; the lower trace is
the RF envelope. (Note that the first key closure
starts at the left edge of the figure.) Horizontal
divisions are 10 ms. The transceiver was being
operated at 100 W output on the 14 MHz band.
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Figure 2 — Spectral display of the FTDX3000
transmitter during keying sideband testing.
Equivalent keying speed is 60 WPM using
external keying. Spectrum analyzer resolution
bandwidth is 10 Hz, and the sweep time is

30 seconds. The transmitter was being oper-
ated at 100 W PEP output on the 14 MHz band,
and this plot shows the transmitter output

+5 kHz from the carrier. The reference level is
0 dBc, and the vertical scale is in dB.
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Figure 3 — Spectral display of the FTDX3000
transmitter output during composite-noise test-
ing. Power output is 100 W on the 14 MHz band.
The carrier, off the left edge of the plot, is not
shown. This plot shows composite transmitted
noise 100 Hz to 1 MHz from the carrier. The
reference level is 0 dBc, and the vertical scale
isin dB.
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computers available to consumers today
have USB only. The USB port on the *3000
is used only for CAT operation or CW key-
ing from your PC but does not allow connec-
tion of a USB device. It sure would have
been nice to be able to connect a USB key-
board for operating RTTY and PSK modes.

Receiving Features

The FTDx3000 is packed with an arsenal of
interference fighting tools. Once you learn
these features and their role, you will find
them indispensible for isolating signals on
the bands.

It should be noted that many of the settings
are stored in the band stacking registers. If
you take advantage of the FTDX3000’s triple
band stacking registers you can essentially
set up your radio for SSB, CW and digital
mode operation on each band. Once set up,
there is no need for you to keep changing the
filter selection or other settings when switch-
ing bands and/or modes.

Here are short descriptions of the features I
found useful:

u Selectable roofing filters. These are in the
first IF stage to limit the off-frequency
signals reaching the mixer and amplifier
stages. Choices are 600 Hz, 3 kHz, 6 kHz
and 15 kHz. We didn’t test the optional

300 Hz roofing filter. The filters can be se-
lected automatically based on the bandwidth
of the mode selected, or you can change the
setting manually.

® DSP bandwidth filters. The bandwidth
filters can be set separately for SSB, CW and
RTTY/data modes using the WIDTH control.
Bandwidth ranges are: SSB, 1.8 to 4 kHz;
CW and RTTY/data, 500 Hz to 2.4 kHz.
When the front panel NAR button is pushed,
the ranges become 200 Hz to 1.8 kHz for
SSB and 50 to 500 Hz for CW and RTTY/
data. This two tier system lets you use the
NAR button to toggle quickly between one
very narrow setting and a wider one. Menu
settings allow adjustment of the filter charac-
teristics (soft or sharp, and steep, medium or
gentle sloped skirts). Separate adjustments
are available for HF SSB, CW and FSK fil-
ters and for 6 meter SSB and CW filters.

u JF shift, IF notch. Using the SHIFT and
NOTCH controls, the operator can make ad-
justments to the IF passband to reduce or
eliminate interfering signals. The FTpx3000
makes these available through knobs conve-
niently placed below the TFT display. These
adjustments work in conjunction with the
WIDTH setting and provide control of the re-
ceiver’s IF passband to eliminate or reduce
interference.

® Audio peak filter. APF is a CW only
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feature. It is a very narrow, very sharp audio
filter than almost isolates CW signals within
its passband. I find it a very useful feature
when working CW on a crowded band.

® Contour filter. This filter allows additional
filter shaping within the receiver passband,
for example to suppress a low frequency
rumble without affecting the rest of the sig-
nal. I found the CONTOUR filter useful as it
allowed me to null unwanted signal compo-
nents in the passband while enhancing the
good components.

® Digital noise reduction. DNR is another
DSP filtering component that uses 15 select-
able algorithms to suppress a variety of noise
situations you will encounter on any band on
any given day.

® Digital notch filter. This handy filter works
like a heterodyne seeking missile, searching
out an annoying heterodyne and destroying
it. It really expands the use of the 40 meter
phone band when AM broadcast carriers
make some frequencies above 7200 kHz
unusable at night. A note about automatic
notch filters: I cannot tell you how many
times another ham has called me trying to
diagnose a problem in which the CW sounds
like thumping, or RTTY is not being de-
coded. The first thing I ask is if the DNF con-
trol is engaged. Using the band stacking
registers to remember DNF settings for the
different modes will help you avoid this sort
of mistake.

® Automatic gain control. AGC is selectable
(FAST, MID, SLOW) from the front panel and
may be tailored through the menu. The AUTO
setting automatically selects AGC character-
istics for the selected mode.

® PO (intercept point optimization). Similar
to many other Yaesu models, the IPO switch
selects two levels of preamplification or by-
passes the preamps and feeds the signal di-
rectly into the mixer. The ATT switch offers
attenuation of 6, 12 or 18 dB.

® Noise blanker. The IF noise blanker can
reduce or eliminate short pulse transient type
noise or long pulse man-made noise. The
noise blanker level is adjustable via the
menu.

Split Operation

There are many times when split frequency
operation is necessary, especially if you are
an active DXer. For those who may not be
familiar with operating split, allow me to
explain. Split frequency operation involves
transmitting on one frequency and receiving
on a different frequency nearby in the same
band (not to be confused with cross band or
cross mode operation).

There are two typical instances when split

frequency operation is used. One is if band
allocations differ between operators, such as
for phone operation on 40 meters if DX op-
erators transmit below 7100 kHz and listen
in the US phone band. The other is a DX
pileup, in which a DX station listens for sta-
tions who are calling a few kHz above or
below his or her transmitting frequency. That
technique keeps the DX transmit frequency
clear so that the calling stations can hear
when he transmits and determine whom he
is calling.

The FTDx3000 allows you to set up the
QUICK SPLIT button to shift your transmit
frequency up or down a predetermined
increment. The spread can be set from

—20 kHz to +20 kHz. For larger splits, as in
the 40 meter phone example, you would
simply press the VFO B TX button and tune to
the correct transmit frequency. The VFO B
frequency is shown on the TFT display and
controlled by the CLAR/VFO-B knob to the
right of the main tuning knob.

In any case, you do not want to be on the
wrong VFO, causing interference to the DX
or possibly operating illegally out of band.
The FTDX3000 has a TXw button that, when
pressed, switches the VFO so you can listen
on your transmitting frequency. Releasing
the TXw button reverts back to your original
VFO configuration thus preventing the
wrong VFO syndrome.

The dual VFOs in split operation are also
used while working FM repeaters on the
6 meter or 10 meter bands.

The Spectrum Scope

Most HF radio operation relies on what you
hear in the speaker or headphones, but visual
enhancements abound. The monitor scope
and panadapter are not new to ham radio.
For example, the Yaesu FT-101E series pop-
ular in the 1970s offered a monitor scope
accessory that tapped the IF stage of the
radio allowing the user to visually monitor
components of the transmitted signal as well
as the signal being received. Most manufac-
turers offered similar accessories.

Today’s technology has greatly enhanced
transceiver visual aids providing the operator
with (almost) real time view of the radio
spectrum around the operating frequency. Is
this just amusement, or does the band scope
offer any real advantage? That depends on
the operator. Say for instance you are on the
10 or 6 meter band calling CQ but nobody is
answering. On the spectrum scope you no-
tice a spike of activity above your calling
frequency so you dial your VFO up there to
find a station you’d like to contact. Without
the visual aid, the only way you would have



- e () e,

e TRANSCENER

FTox 3000

e CLAR

AWP1 (| OFF || 3use | OFF || SLOW

Figure 4 — The FTDX3000’s TFT display includes a virtual analog S meter.
Icons offer visual information on various DSP filter and control settings at
a glance. When the band scope is active, it replaces the information at the

bottom of the display.

discovered this would have been to stop
CQing and troll up and down the band.
Given the propagation characteristics of
bands such as 6 and 10 meters you could
have missed the opportunity altogether.

The band scope on the FTDX3000 performs
well at providing the information as de-
scribed in the scenario above. However, the
band scope display is small, limiting its read-
ability and usefulness. If I had a wish for this
feature it would be to be able to expand the
size of the band scope within the TFT screen
on the radio, or better yet to have a video
output so that you could view all of the infor-
mation on an external monitor. This feature
can be added to other Yaesu radios such as
the FT-2000 with the optional Data Manage-
ment Unit (DMU).

Bandwidth for the band scope is adjustable
(separate settings for each band), so you can
take a wide view of the band, or zero in on
one segment. You can monitor a fixed section
of the band, or one that is always centered on
your current operating frequency. You can
store and retrieve band scope screens for later
review. The AF-FFT window allows monitor-
ing of signals in the receiver passband using a
spectrum or waterfall display.

Lab Testing

ARRL Lab test results are shown in Table 1.
The benefits of the new receiver design and
narrow roofing filter are apparent, with
blocking gain compression dynamic range
of 127 dB and two-tone IMD dynamic range
of 100 dB at 2 kHz spacing. These figures
are a significant improvement over the FI-
2000. Reciprocal mixing dynamic range
(-82 dBc at 2 kHz offset) is also an improve-
ment over the FT-2000.

The only testing issue noted is image rejec-
tion with certain frequency combinations
in the general coverage receiver. For

example, an S9 level 26 MHz signal at the
antenna jack produces a barely audible
image signal at 8§ MHz. Increase the 26 MHz
signal by 30 dB and the image increases to
about S5, a noticeable level. This is a by-
product of the downconversion receiver de-
sign, which allows the inclusion of high
quality narrow roofing filters at the 9 MHz
IF. Previous generation general coverage
designs used upconversion (first IF around
60 to 70 MHz) so any images were well
away from frequencies of interest, but it is
more difficult to make narrow roofing filters
for that high IF. Inside the ham bands the
FTDX3000’s bandpass filters attenuate any
images to the point that they are not audible.
Yaesu acknowledges that strong images
may appear in the 9 to 12 MHz range, and
the >70 dB image rejection specification is
guaranteed inside the ham bands only.

Yaesu indicates that this will be improved
with the installation of revised software
version VO1-06 or higher. We did not have
this to test by press time, but it should be

available for download from their web page
by the time you read this.

Final Thoughts

My home station includes a Yaesu FT-2000
that I've used for several years. Placing the
FTDx3000 side by side with the FT-2000 I
was able to compare the two radios back and
forth on the same antenna listening to the
same signals. My first impression is that the
FTDX3000 has a slightly quieter receiver. A
distinct difference between the two radios
can be found with the roofing filters. The
FT-2000 has 6 kHz and 3 kHz roofing filters,
but I don’t hear much difference between
them. With the FTDX3000, switching among
the 600 Hz, 3 kHz and 6 kHz roofing filters
has a more noticeable effect on signals in the
passband.

When it comes to physical appearance, both
transceivers are appealing to the eye. The
FTpx3000’s bright display and smooth de-
sign give it a real modern look on the desk
with all the appeal of a sports car. The larger
FT-2000s attractiveness is a bit on the ma-
ture side, somewhat conservative yet able to
compete in any event.

The Yaesu FTDx3000 is a lot of radio in an
attractive desktop package. It has so many
features that it takes a well illustrated 140
page operating manual to cover them all. Its
customizable configuration makes it com-
patible with any operating style. Competitive
contester, weak signal DXer, 6 meter enthu-
siast, digital mode aficionado or a casual
operator, it really makes no difference where
your HF operating interests may lean. The
features in the FTDX3000 allow it to com-
pete on any level.

Manufacturer: Yaesu USA, 6125 Phyllis Dr,
Cypress, CA 90630; tel 714-827-7600;
WWwWw.yaesu.com.

See the Digital Edition of QST for a video overview
of the Yaesu FTpx3000 HF and 6 Meter Transceiver.
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The Doctoris In

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

John, AJ4US, asks: I plan on

installing separate 2 meter and

70 centimeter s wave ground
plane antennas in the attic to replace my
dual band vertical. They will be fed from
a diplexer, because I only have only one
coax run going up to the attic. I use a
diplexer at the shack end because my rig
has separate connectors for the VHF
and UHF antennas (see Figure 1). The
maximum power on either band will be
50 W. I need to change to separate an-
tennas because I plan to install an RF
switched preamp in the line connected to
the 70 centimeter antenna. I also plan on
using snap-on ferrite cores (mix 43) on the
coax cable at each antenna connection to
act as common mode chokes.

I have two questions. First, how far apart
should the antennas be to prevent interac-
tion?

Second, how many ferrite cores would be

required at each antenna to effectively
choke off common mode current?

Each diplexer will introduce about
A 0.5 dB loss, so having the preamp

between the antenna and the first
one will significantly reduce the loss of sen-
sitivity due to both the diplexers and the
coax loss — a good idea if you will be deal-
ing with marginal signals, or have a long
coax run.

The biggest coupled signal will likely be the
pickup of the 70 centimeter energy by the

2 meter antenna, since the 2 meter ground
plane will act very much like a 3/2 wave
monopole on 70 centimeters.

If you look at the “Doctor” column from
November 2011 (available on the QST web
archive), you will see the measured coupling
between a pair of 2 meter antennas and a
discussion of the possible effects on the
non transmitting radio. The key interaction
I would be concerned
with is that the non

transmitting radio
could be damaged

by excessive RF from
the one transmitting.

UHF

Preamp

Based on the data in
that column, I would

VHF/UHF
Diplexer

think about 20 feet
would be safe, but
we don’t know for
sure how susceptible
your radio is. I would
also remove power
from your 70 centi-

port

QS1304-DOCO1

VHF antenna

VHF/UHF diplexer
or coax switch
(see text)

UHF antenna
port

VHF/UHF
dual band
radio

Figure 1 — Configuration of VHF and UHF antennas sharing a
common feed line. It is important that they be separated enough

so that the receiving equipment is not damaged by coupled RF. As

discussed, having a switch instead of a diplexer at the radio end
avoids the problem for the transceiver.
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meter preamp while
using 2 meters, since
equipment is more
likely to be damaged
while powered on. Of
course, with a dual
band radio, you can’t
power down the part
you aren’t using.

One thing you could
do is to use an RF
switch instead of the
diplexer at the radio
end. They cost about

) How Close Is Too Close?

the same as a diplexer and have less inser-
tion loss. Of course, if you want to monitor
both bands at once, that won’t work.

Regarding the balun, or really choke, a few
beads should be enough. Actually, if the
coax drops straight down from the ground
plane, there shouldn’t be much common
mode signal, but there will be some, and
three should be plenty.

Stan, KSMJZ, asks: I’ve been a

ham for over 50 years and have

never run across my recent expe-
rience. I decided to purchase a new HF
Yagi antenna. I assembled it and am very
pleased with its gain and SWR. I noticed
that all elements are insulated from the
boom. I’ve had Yagis with the driven ele-
ment isolated from the boom, but not the
parasitic elements. What is the advantage
of doing this?

It really doesn’t matter at all, in
A terms of performance, whether the

elements are attached to the boom
or not — as long as they are attached solidly
so they don’t become intermittent. The cen-
ters of the parasitic elements are at a point of
zero voltage, also true of gamma, delta or
T matched driven elements, which are often
attached to the boom as well. That kind of
construction is called “plumber’s delight”
since it can all (theoretically) be accom-
plished with plumbing fittings.

The major differences between insulated
and boom connected element designs are
two:

® The electrical design of an insulated boom
configuration is a bit more straightforward
because there is very little compensation
needed in determining the length of each
element. On the other hand, the mechanical
design can be trickier because the insulators
are often within the mechanical support
path.

® There may be a benefit in having grounded
elements in case of a lightning strike if the
boom is connected to a grounded mast.

Note that neither of these effect how well the
Yagi performs, once the design details are
worked out.



G5RV Dipole Radiating Element

Figure 2 — A G5RV
antenna can benefit
from a balun or common

G5RYV twinlead
matching section

QS1304-Doc02

mode choke at the
interface between the
coax and the twinlead
unless it is desired to
feed the antenna as a top
loaded vertical on lower
frequency bands.

the problem and then
adding spectral purity
and keying wave-
forms to their equip-
ment reviews. This
helped improve the
spectral purity of

Rich, KC8WPW, asks: I was
Q interested in the article on bal-

uns in the January 2013 issue of
OST. 1 use a half size GSRV-type multi-
band dipole on 40 through 10 meters that
uses 300 Q twinlead for the matching sec-
tion (see Figure 2). I have asked many
more experienced hams if I need a balun.
I get two answers — yes and no. What is
your opinion?

If used as a G5RV antenna, a com-
A mon mode choke on the coax at the

point it connects to the twinlead
matching section is a good idea, just as at the
transition between coax and any balanced
antenna. It could be multiple ferrite beads
(as shown in Figure 2) or a more formal
type, but I like the beads in terms of weight,
cost and simplicity.

The only downside is if you want to feed the
whole system as a top loaded vertical on 160
or 80 meters by tying the feed lines together
and feeding the system against ground. In
that case, the choke will tend to make the
vertical stop at the point of the choke.

So, if you’re not going to feed it as a vertical,
the choke can only make it better. But if you
don’t have any problems without it, there’s
an argument along the lines of “if it ain’t
broke, don’t fix it”!

Mark, N2QT, asks: There has

been an intense discussion about

the spectral purity of signals ob-
served during the recent ARRL RTTY
Roundup contest. As you will no doubt
remember this is similar to the key click
discussions after CW contests of several
years ago. The ARRL lab helped in clean-
ing up the CW key clicks by publicizing

CW signals from new

transceivers. Could

a similar approach
help clean up the RTTY bands as well?

(Thanks to Senior ARRL Test
A Engineer Bob Allison, WB1GCM,

for his response.) The Lab is work-
ing on new tests to measure the waveform
shape of internally generated frequency shift
keyed (FSK) signals. Many new transceivers
have adjustments for shaping the CW wave-
form to prevent a near instantaneous rise
time, which can cause clicks (but not al-
ways). While the adjustable shaping of the
CW waveform is a great added feature, test
data from our technical advisors show FSK
signals from a modern transceiver often
occur without any type of shaping. It seems
logical that updated firmware could provide
for FSK shaping and reduce undesired key-
ing sidebands.

Based on my observations, the shaping of
FSK waveforms is not the major cause of
wide digital signals, although it should be
considered. The use of sound card generated
audio tones emanating from a PC into the
MIC jack of an SSB transmitter makes it easy
for many hams to use modes such as RTTY
and other digital signaling modes. That pro-
cess actually generates audio frequency shift
keying (AFSK) in which the individual tones
into a properly adjusted SSB transmitter
should provide a transmitter output that is
functionally equivalent to FSK.

Unfortunately, that method of RTTY can be
troublesome, since both the sound card and
the transceiver’s audio chain have to be ad-
justed carefully particularly in terms of sig-
nal level adjustments, to avoid distortion. We
have stressed in publications to use minimal
automatic level control (ALC). The micro-
phone gain or input gain should be adjusted

just high enough to result in the needed
power. The ALC indicator should always be
showing just the first LED/LCD bar or, if
using an analog meter, just slightly higher
than zero. ALC circuitry is designed for
speech, not audio tones.

Sometimes a poorly designed transmitter
audio chain can generate audio harmonics
that widen the signal spectrum. Generally,
just about all transceivers have low harmon-
ics and do not pose this problem. It’s the
harmonics generated from sound cards that
are being fed into the microphone jack.

One last comment — the use of noise limit-
ers while receiving RTTY signals can cause
distortion that will widen out the perceived
received signal. You can observe the effect
while listening to a strong CW station with
the noise limiter on. The signal will have key
clicks, but when the noise limiter is turned
off, the clicks go away. I would hope that
RTTY (and CW) operators are aware of that
effect and not blame signals generated in
their receiver on the station at the other end.

John, KFOM, wrote in regarding my discus-
sion of combining power amplifier modules
Sfor higher output in the March 2013 column.
He notes that Tim, KL7WE (SK), wrote an
article in The 1988 Central States VHF
Society Proceedings describing the use if
hybrid rings to split the drive and combine
the output of two amplifiers on 70 centime-
ters. This method has advantages over the
use of off the shelf power divider dividers as
described in the colum.

The hybrid rings make sure that each ampli-
fier module is 180° out of phase from the
other so there is good isolation and little
interaction from each other. If one amplifier
fails, drive power is divided between the
remaining amplifier and the dummy load on
the fourth port so that you don’t over drive
and damage the remaining module.

In a similar manner on the output side, if one
amplifier module fails then output power
[from the remaining module is divided
between the antenna and the dummy load
and doesn’t feed into the failed module
causing more damage.

There is a four port quadrature hybrid,
usually constructed of strip line that is
commonly used on Earth-Moon-Earth
communication that also is useful in this
application.

Do you have a question or a problem?

Ask the Doctor! Send your questions

(no telephone calls, please) to “The Doctor,”
ARRL, 225 Main St, Newington, CT 06111;
doctor@arrl.org.
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Short Takes

Most modern HF transceivers include CW
keyers. All you have to do is plug in a set of
paddles and off you go. Thanks to the inven-
tiveness of hams, you have a horde of pad-
dles to choose from. Choices range from
gorgeously machined desktop creations to
miniscule miniature keys. Since I often like
to operate while traveling, I was in the mar-
ket for a compact set of paddles that could
withstand the rigors of suitcases and coat
pockets. As I browsed the marketplace, I
chanced upon a particularly interesting de-
sign: the Palm Radio Mini-Paddle.

What Makes the

Mini-Paddle Different

The Palm Radio Company is actually based
in Germany. Their Mini-Paddle is a mere 1 x
1 x 3 inches. You can drop it into your
pocket and hardly know it is there.

If its small size were its only attribute, there
would be little to distinguish the Mini-
Paddle at first glance. But what makes the
Mini-Paddle different is that the paddles
can be quickly retracted and
protected within their
aluminum enclosure.

You simply push

gently on the paddles.
Within seconds they
disappear into the

case for safekeeping.

When you’re ready to
operate, press the

paddle assembly from

the other end to ex-

pose the paddles once

more.
transceiver.
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Steve Ford, WB8IMY, wbh8imy®@arrl.org

Out of the Case and On the Air

The Mini-Paddle includes rubberized feet to
help hold it steady on most surfaces, but the
package also includes a detachable base. For
an additional $5.50, you can purchase a set
of magnets that will secure the base to any
metal surface. I purchased the magnets so
that I could easily attach the Mini-Paddle to
my Yaesu FT-817 transceiver (see Figure 1).

The Mini-Paddle comes with a 3 foot cable
that offers a header style connector at one
end (to attach to the key) and a '%-inch three
conductor plug at the opposite end for your
transceiver. The cable easily detaches from
the key should you need to remove it. All
components arrive in a hinged, transparent
travel case.

The key offers three adjustment screws for
spring tension, contact spacing and paddle
stops. The instructions clearly show you how
to make the adjustments, but I found the
default settings to be completely comfort-
able. There was little, if any, “play” in the
paddles; they felt quite firm between my
thumb and index fingers.

My first test occurred at my home station
with my Kenwood TS-2000 transceiver. I
rested my left hand on the case to keep it
from moving and started sending long

Figure 1 — The Mini-Paddle magnetically attached to my FT-817

Palm Radio Mini-Paddle

The Mini-Paddle with
the paddles retracted.

strings of text with my transceiver’s keyer in
“practice” mode. I always expect to fumble a
bit when using an unfamiliar key, but the
smooth response of the Mini-Paddle sur-
prised me. It felt as though I was working a
much larger key. Within minutes I was confi-
dent enough to take the Mini-Paddle on the
air.

Going portable with the Mini-Paddle was a
pleasure. When the magnets came into con-
tact with my FT-817 case, they grabbed and
held fast.

Quality Construction

A great deal of thought went into the design
of the Palm Radio Mini-Paddle, and it shows.
Even though I still haven’t
bothered to make adjust-
ments, [ did take a peek in-
side the case. The mechanics
of the Mini-Paddle are me-
ticulous, right down to the
gold-plated contacts. With
reasonable care these paddles
should last a lifetime.

Manufacturer: Palm Radio,
www.palm-radio.de. Sold
in the United States by
Milestone Technologies,
10691 East Bethany Dr;
Suite 800, Aurora, CO
80014, tel 800-238-8205;
www.mtechnologies.
com. $/04.95.



Hands-On Radio

- H. Ward Silver, NGAX, nOax@arrl.org

In last month’s column, I explored some of
the basic terminology used to describe and
compare batteries.! Material from Batteries
For a Portable World clearly showed the dif-
ferences between the common types of bat-
teries that hams use to supply power for
radios and accessories.? This month, we’ll
measure some common batteries by using the
data logging function of an inexpensive digi-
tal multimeter (DMM).

Data Logging Voltmeter

Let’s face it, taking regular measurements of
a slowly changing parameter is bor-r-r-r-ring.
I've done my share of watching a ticking
clock and meter or gauge but today there are
automated tools to do that job. They never get
distracted, forget, or misread the data. The
tool we’ll use this month is the data logging
DMM.

A full fledged data logger, such as a Fluke
2625A Hydra model (www.fluke.com) with
multiple channels and high speed high accu-
racy precision measurements, is way beyond
the needs of a typical ham. What we need is a
single channel voltmeter with an interface to
aPC.

The smaller sibling of the 2625A is Fluke’s
289 DMM, which has impressive specifica-
tions for a voltmeter. Features include a USB
interface and companion software so you can
store or log data on a PC. This is a top-of-the-
line DMM with a $600 price tag (the older
Fluke 189 sells for a couple hundred less). I
love my ultra reliable Fluke DMM but for
ham shack data logging, I needed a less ex-
pensive solution.

A trip to the Jameco catalog (www.jameco.
com) turned up the under $100 house brand
MS8226, Jameco p/n 137462, with decent

1All previous Hands-On Radio experiments are
available to ARRL members at www.arrl.
org/hands-on-radio.

2|, Buchmann, Batteries In a Portable World,
2011, pp 34-37. Available from your ARRL
dealer or the ARRL Bookstore, ARRL order
no. 1156. Telephone 860-594-0355, or toll-
free in the US 888-277-5289; www.arrl.org/
shop; pubsales@arrl.org.

Experiment #123

Battery Characteristics — Part 2

Figure 1 — The test setup for battery load tests. Loads are constructed from multiple resistors in
parallel. The battery is held between two copper pennies in a vise with insulating jaws. Clip leads are

used to connect the battery, load and logging DMM.

Winding Your Own Wirewound Resistors

If you don’t have a power resistor handy, you can wind your own resistor from
common copper wire. The ARRL Handbook gives resistance in 2/ 1000 feet. For
a 1 Q resistor, #20 AWG at 10.1 ©/ 1000 feet requires about 100 feet, and #30
AWG at 104 Q /1000 feet requires about 10 feet. Wind enameled wire on a ce-
ramic, glass or non melting plastic tube. A drop of epoxy will hold the wire in place.

specs and an RS-232C interface. Searching
the usual Internet bargain sites also turned up
similar meters, some for as little as $30. You
might also get lucky by watching for used
meters from Fluke and other high end
manufacturers.

The MS8226 has all the usual functions, plus
temperature (°C) with an included thermo-
couple, capacitance (50 nF to 100 uF), fre-
quency (to 5 MHz), duty cycle and true RMS
measurements with an unspecified upper fre-
quency limit. The RS-232C interface requires
a USB-to-serial converter or running the host
software on an older PC with a serial port.

Without making this a product review, I'll just
say that the meter works as advertised and

includes an easy to understand manual. The
software is very basic, but useful as a means
of creating time stamped data files of mea-
surements from the voltmeter. Once the data
is on the PC, you can export it into spread-
sheet format for graphing or analysis as de-
scribed later.

Loading and Testing Batteries

We’re going to record battery voltages with a
resistive load applied every few seconds over
an extended period of time. Comparisons will
be made by manually transferring data into a
multi-column spreadsheet for graphing. (The
spreadsheet used for this column is available
on the Hands-On Radio website.)

Remember that batteries store a lot of energy.
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When choosing a load, plan for the heat that
must be dissipated by using resistors with an
adequate power rating and keeping them off
of surfaces that can be damaged by elevated
temperatures. The maximum power dissipa-
tion during a load test will be E%/R, where E
is the battery terminal voltage.

Use load resistances that will draw some-
what more than the Best Discharge Rate cur-
rent in Table 1 of the previous experiment.
Values around 1 Q will work well for these
tests, drawing a maximum current of 1.5 V/
1Q=1.5 A, and dissipating a little over 2 W
(1.5V2/1Q=2.25W). With this power dis-
sipation a 5 W resistor can get hot enough to
burn you or a workbench surface. (Don’t use
incandescent lamps as loads — their resis-
tance varies with current.)

If you make your own loads, use several re-
sistors in series or parallel to spread out the
heat as shown in the photo of my test set in
Figure 1. My loads are made out of paralleled
2 W metal oxide resistors. They are soldered
between SO-239 UHF coax sockets made
into a frame with #6-32 screws and threaded
spacers. A banana plug fits snugly into the
S0O-239 making a fine high current connec-
tion or, at lower currents, clip leads can be
used. Typical plastic battery holder contacts
and wiring may not be heavy enough to han-
dle the higher than normal discharge currents
in these tests. I used copper pennies held in
an insulating vise as my fixture contact with
an extra heavy clip lead to the load.

AA to AAA Comparison

Before beginning, it’s worth noting that what
is usually referred to as a battery is a single
package of chemicals more correctly referred
to as a cell. A set of cells connected together
form a battery, which derives from the origi-
nal meaning of a group of identical pieces,
such as an artillery battery of several guns.
An assembly of six individual lead acid cells,
each producing 2 V and connected in series
create a vehicle’s 12 V starting battery. In the
case of single cell batteries, the word cell and
battery are interchangeable.

Let’s start by comparing two fresh batteries
that use the same chemistry but have different
capacities.  used AA and AAA alkaline bat-
teries sold by Costco under their Kirkland
brand name. Battery capacity is not specified
by Costco but third party testing has found the
AA cells to supply approximately 2300 mAh
and the AAA capacity is probably about half
that.

Figure 2 shows the initial portion of a 30 min-
ute battery comparison when connected to a

1 Q resistor load at room temperature (about
21° C). You can see that the initial terminal
voltages are approximately the same and that
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Figure 2 — While AA and AAA alkaline batter-
ies have the same chemistry and open circuit
voltage, the capacity of the smaller battery is
more quickly depleted under load.
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Figure 3 — The alkaline battery has a higher
terminal voltage than the NiMH, although both
have similar capacities and discharge at about
the same rate under load.
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Figure 4 — Low temperatures increase a
battery’s internal resistance and voltage drop
under load by slowing the chemical reactions

that supply electrons to the external circuit. High

temperatures accelerate the chemical reaction
and lower internal resistance.

the capacity of the smaller AAA battery is

depleted more quickly. At the end of the load

test, (not shown in Figure 2)the AA cell ter-
minal voltage recovered to 1.38 V and the
AAAcellto1.22 V.

Alkaline to NiMH Comparison

The open circuit voltage of the fresh recharge-

able NiMH AA cell shown in Figure 3 is
lower than that of a fresh alkaline cell by

about 0.3 V. Both drop about the same
amount when connected to a 1 Q load. That
difference narrows to 0.2 V after about

6 minutes. The 0.3 V margin can translate to
a lot of extra operating time if alkaline cells
are used.

Temperature and

Internal Resistance

A battery’s temperature affects its internal re-
sistance quite a bit as you can see in Fig-ure 4.
The same fresh battery was tested at 0, 20 and
80° C by connecting ittoa 1 Q2 load for 10 s
with a 10 s rest between load periods. The
open circuit terminal voltage was approxi-
mately the same at all three temperatures,
varying only 8 mV from 1.604 to 1.612 V.
The cold battery voltage dropped substantially
under load — initially about 0.26 V at 1.6 A
load, implying an internal resistance, Ryt of
0.26 /1.6 =0.16 Q. At room temperature,
voltage dropped 0.125 V for Ry = 0.078 Q.
At 80° C (hot enough to burn the experiment-
er’s fingers!) the voltage drop of 0.064 V indi-
cates Ryt =0.04 Q, a 2:1 variation with
temperature. This can be important when try-
ing to get the most performance from a bat-
tery over a wide temperature range!

Other Data Logging Tasks

Obviously, data logging can be put to many
other uses, such as recording temperature or
current consumption. As with the radio as-
tronomy project, logging can record audio
(noise levels in that case) as well. A spread-
sheet can convert voltages from sensors
directly into physical units and combine dif-
ferent data elements to measure differential
temperatures, ratios, minimum and maximum
values and so forth. Best of all, a data logger
can patiently record data to catch a power
dropout or intermittent noise that never seems
to happen when you’re around.

Swww.batteryshowdown.com/results-lo.
html




Eclectic Technology

. ¥ Steve Ford, WB8IMY, wbh8imy@arrl.org

> HF Digital Voice with FreeDV

If it seems that you’re hearing more buzzing "I""’-T"'l'ﬂ- ==
signals on 14.236 MHz these days, you are A -

not mistaken. That’s the sound of digital
voice, often courtesy of the new FreeDV

Sahi
software for Windows and Linux. ‘ |

Software-based digital voice communication
on the HF bands is nothing new. However,

See the
digital
edition to
hear FreeDV

earlier software implementations ran into |
patent infringement issues surrounding the i
all-important voice codec. Without the Lol R — l\

proper codec, you can’t translate analog
voice into digital data and still have the
resulting signal occupy less than 2.3 kHz.

FreeDV dodges the patent problem by using
the new open-source Codec2 developed by

Shi L0 R
David ROWE, VKS5DGR. Thanks to David, Warerisd | Spmcipn | Bowe | Fmbads (fmilc [Talpemienm  Trghd | feeod
the ham community now has a codec all its = e
own that can be incorporated into any appli-
cation. Among the first software tools to Decoding a digital voice signal on 20 meters with FreeDV.

incorporate Codec? is FreeDV.

FreeDV was in beta testing when this column

was written, but you can download the latest  jonal trace. Seconds later I heard clear, decode consistently. If the signal is too
version at http:/freedv.org/tiki-index.php.  ojse-free voices in my computer speakers. weak, or if it is plagued with fading, I hear
If you are a Windows user, scroll down the .. . . lots of burbling and screeching — or nothing
page and look for the link to “Windows The abrupt transition from typical HF noisi- at all.
binary files” in the Download section. ness to telephone-quality audio is a shock. At o

. . first I wasn’t sure what I was hearing. The To transmit with FreeDV, you’ll need a
I recently installed F) reeDV a.nd used it to raucous buzz was still issuing from my radio, ~ separate sound device and a microphone. I've
eavesdrop on thq activity. With the audio but something altogether different was been experimenting with a Plantronics USB
from my transceiver fed to my computer . emanating from my desk speakers! headset. The computer treats the headset as a
sound card, I simply nudged the VFO until o separate audio device, so all you have to do is
the red 1500 Hz marker at the bottom of the At my station it takes a moderately strong configure FreeDV to use the headset as the
waterfall display was in the middle of the signal (about S5 or greater) for FreeDV to “ransmit” sound unit.

More Tiny Computers
By now you’ve probably heard of the remarkable Raspberry Pi miniature computer. Innovative hams are already snapping up
these inexpensive powerhouses and putting them to work in some innovative projects.

Two more tiny computers have recently entered the scene. The $49 Cubieboard offers a | GHz ARM pro-
cessor, 1 GB of RAM and much more. It emerged as the result of being “crowdfunded” through
Indegogo. In fact, the developers had raised more than $95,000 when this issue went to press.
(Crowdfunding is becoming a popular way for small start-up companies to raise
cash quickly. Think “venture capital investing,” but with participation open to
the entire world.) More information is available at http://cubieboard.org/.

Another entry is the Klastor UG802 computer with a dual-core Cortex A9

1.2 GHz processor, 1 GB of RAM and a Quad-core Mali 400 graphics processor,
all running the Android operating system. Unlike the Cubieboard, the UG802 is a
consumer device intended to plug into the USB port on an HDTV and allow the
owner to view Internet content. However, some insatiably curious hams are hacking
these devices for applications well beyond what their designers intended. You’ll find
UG802s selling for less than $60 on Amazon.com.

The Cubieboard
miniature computer.
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Microwavelengths

Paul Wade, W1GHZ, wilghz@arrl.org

Microwave Construction Practices

Unlike the lower bands, a microwave station requires
some knowledge of construction techniques.

Microwave construction is not only fun, but
it’s within the capabilities of most amateurs.
However, getting on the air requires some
degree of construction, since you can’t buy a
ready to go box. At a minimum, a few mod-
ules must be connected together with coax
and power cables. At the other extreme, the
whole station may be homebrewed from
scratch or from a kit.

The growth of cell phones and wireless net-
working has caused a proliferation of micro-
wave integrated circuits offering high
performance at low cost. Some of these are
also useful for ham applications, allowing
microwave construction to evolve from tra-
ditional waveguide “plumbing” to printed
circuitry requiring surface mount assembly
of tiny components. That said, waveguide
techniques are still valuable for some com-
ponents, such as filters and antennas, so pro-
ficiency in both types of construction is
valuable.

The basic consideration in microwave cir-
cuitry is short lead lengths, particularly for
ground returns. Current always flows in a
complete loop (see Figure 1), with a return
path through the “ground.” The loop must be
much smaller than one wavelength for a cir-

cuit to work properly — as the frequency
gets higher, dimensions must get smaller.
One area that requires particular care to en-
sure good ground return continuity is the
transition from coax cable outside a cabinet
to a PC board inside the cabinet.

Metalworking

Waveguide construction requires some basic
metalworking skills, which are also useful
for assembly and packaging of microwave
systems. The minimal tools required are a
hacksaw, drills, files and layout tools. While
a hand drill can suffice, an inexpensive drill
press will make work more precise and safer.
DeWALT Pilot Point drill bits make clean,
accurate holes in metals. Files can be used to
make rectangular or odd-shaped holes.

For things like waveguides and antennas that
are too large for a soldering iron, a hot air
gun does an excellent job. Figure 2 shows
the backshort of a waveguide transition
being soldered with a hot air gun. You apply
a small amount of paste flux
(Kester SP-44) to the wave-
guide end and place a ring
of solder along the joint,
then apply heat to the whole
area until the solder melts

—

DC Current

|+

AAA

vy

-

Signal current
—

QS1304-MWO01

and flows into the joint. Figure 3 captures
the instant when the solder has just started to
melt. When the solder melts completely, it is
time to remove the heat.

A torch can also be used for soldering, but
tends to cause more oxidation of the metal.
If a high-temperature brazed joint is desired,
however, a torch is required.

Surface Mount Construction

A microwave printed circuit board (PCB) is
typically double sided, with transmission-
line circuitry printed on one side and a
ground plane on the opposite side. The
ground return path is best provided by plated
through holes (PTH) connecting the two
sides with minimum length. Surface mount
components — integrated circuits, chip ca-
pacitors and chip resistors — are soldered
directly to printed pads and transmission
lines, as well as to ground pads with embed-
ded PTH.

Figure 3 — The solder on the
right side is starting to melt, but
solder on left has not melted
and is still solid wire.

o

———
Return current

RF current

Ground
plane

Figure 1 — Current must always flow in a complete loop that brings it

back to the battery.
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Figure 2 — A heat gun can be used to solder larger assemblies.



I do this soldering by hand, since I am usu-
ally experimenting and building up a circuit
incrementally, testing each section as it is as-
sembled. A small temperature controlled
soldering iron is required, as well as fine tin-
lead eutectic (63-37) solder. I prefer a low-
residue solder like Kester 245 or Multicore
X39B. I solder a simple chip component as
shown in Figure 4 by holding it in position
with tweezers (I like Swiss pattern #7 curved
tweezers), tacking one end down with a bit
of solder, then I solder the other end. Some
hams prefer to hold components in place
with a temporary adhesive like DAP Blue-
Stik while soldering rather than holding the
part with tweezers.

Finally, I go back and touch up the first end.
The solder joint should end up with nice fil-
lets like those in Figure 5. Too much heat
can damage the metal contacts on the chip
components, so I set the temperature of the
soldering iron to about 650°F — it should be
just hot enough to melt solder on the ground
pads, which have some heat sinking by the
ground plane on the far side. When two or
more components share a pad on the PCB,
some planning of the assembly order can
prevent components from floating during
subsequent assembly.

Figure 4 — You can use tweezers to hand
solder surface mount components. A mouse
pad provides a non-slip base.

Figure 5 — A good surface mount solder joint
should have nice fillets.

Many microwave integrated circuits come in
very small packages, with lead pitch as small
as 25 mils. It is difficult to solder these leads
without shorting, so don’t worry about
shorts. Just get the leads all soldered in
place, then use desoldering braid to suck up
the excess solder. This usually results in a
nice clean solder joint on each lead with no
shorts. Some excess flux will remain, which
should be cleaned up. The part in Figure 6 is
just 2 mm long with 25 mil lead pitch —
like a grain of rice with leads! The leads on
the left side of the part have been cleaned up
with desoldering braid, while the other side
still has excess solder.

Another alternative for surface mount as-
sembly is soldering in a toaster oven. I've
never tried it, but there was a good descrip-
tion by James, VESFP, in the January 2011
issue of QST.!

The key to working with small items is how
well you can see them — as the parts get
smaller, it becomes hard to see what you
are doing. Good lighting and magnification
not only makes things visible, but provides
visual feedback that helps to steady your
hands. Over the years, I have used extra
strong reading glasses, magnifier lamps, a
binocular headband magnifier and finally a
surplus binocular stereo microscope.

Capacitors

I would like to add a few words about chip
capacitors. Ordinary ceramic chip capacitors
cost a few cents while microwave chip ca-
pacitors are more than a dollar each. All of
them have parasitic resistance and induc-
tance, but the microwave versions use lower
loss materials, which make a difference at
higher microwave frequencies.

I have found that the ordinary ones work
fine in non-critical applications like block-
ing and bypass capacitors, even up to

10 GHz. However, microwave capacitors
are preferred for more critical areas, like low
noise or power amplifiers. I have also found
that, for applications requiring high-Q for
low loss, such as the printed comb filter in
Figure 7, two ordinary capacitors in parallel,
as shown, have lower loss than one expen-
sive microwave capacitor. By paralleling the
capacitors, the parasitic resistances are also
paralleled, cutting the resistance in half. An
additional advantage is that combinations
can be chosen to yield non-standard capaci-
tance values. This trick, paralleling micro-
wave capacitors to reduce losses, could also
be useful in very demanding applications,
like high-power solid-state amplifiers.

1J. Koehler, VE5FP, “Reflow Soldering for the
Radio Amateur,” QST, Jan 2011, pp 32-35

Figure 6 — The left side of this 2 mm

long component has been cleaned up with
desoldering braid, while the right side still has
excess solder.

Figure 7 — At each of the three
ends of this printed comb-line filter
are two chip capacitors in parallel to
reduce loss.

Collaboration

A problem we all face when building new
microwave equipment is finding a nearby
station to contact for testing.

One solution would be to convince a buddy
to build a similar system, so that you will
both have someone to work. If you have
complementary skills, say one with metal
and the other with surface mount soldering,
you could help each other out. A larger
group or club effort would be even better.
Someone with experience and test equip-
ment could be the Elmer for the group.

All photos by Paul Wade, W1GHZ.
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Hints & Kinks

Steve Sant Andrea, AG1YK, hk@arrl.org

Copper-Clad Pads, Coil

Conductor and Tower Power

Johnson Dial Cover Restoration
A couple of years ago, I restored three
Johnson Viking Valiant transmitters. In the
course of making them “pretty,” I needed the
rubber gasket for the VFO dial cover, as the
old one was dried and cracked. I discovered
the perfect product in the large-scale model
aircraft section of a hobby store. Fourmost
Products’ “Cockpit Coaming; large #120”
(www.fourmost.com/index.cfm?fuseaction=
detail &id=88321&product=42) is made to
be cockpit trim on large model aircraft, but it
fits the VFO/dial cover used on the Ranger,
Valiant, Navigator, Pacemaker and others. Be
sure to cut it a tiny bit long to compensate for
the corners. — 73, Tom Dailey, W)EAJ,

270 S Lafayette St, Denver, CO 80209,
daileyservices@qwest.net

Safer and Easier Hazer

I live in an area where “hurricanes happen.”
I'have a Hazer on my tower to save the tower
and antenna from wind. The Hazer (glen
martin.com) is a triangular frame, about

3 feet tall, that fits around the tower and

Figure 1 — The winch and control box mounted
on the post about 15 feet from the tower. The
steel cable runs down to a pulley at the base of
the post. [Pat Hamel, W5THT, photo]
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travels up and down on rollers. It has a lift
cable running down the inside of the tower to
raise and lower the antenna. When raised into
position, it has a spring loaded latch that locks
onto a tower rung and is released to lower the
antenna. [ wanted an easier and safer method
for operating my Hazer and devised this tech-
nique.

Iinstalled a post about 15 feet away from the
antenna. The post is composed of two coaxial
pipes, a 1% inch OD pipe with a 1% inch OD
inner pipe driven 10 feet into the ground. I in-
stalled an inexpensive all terrain vehicle
winch at the top of the post with a watertight
electrical box to hold the winch controller and
pendant when not in use (see Figure 1). I
threaded two brass /4-20 screws through the
bottom of the box. Inside, these connect to the
winch controller (see Figure 2). [ attach
jumper cables from my car battery to the ex-
terior ends of the brass screws to power the
winch.

Next, I attached a pulley to the bottom of

the tower (see Figure 3) away from the face
with the Hazer latch and another at the bottom
of the winch post. The lift cable runs about

2 inches above the grass when tight. The side-
ways force on the winch support post and
tower leg is right at the ground level.

The cable is long enough so that, when the
Hazer is on the ground for a storm, the cable

Figure 2 — The interior of the watertight box
showing the winch control unit and pendant in
their storage locations. At the bottom are the two
brass screws used as 12 V connection points.
[Pat Hamel, W5THT, photo]

runs from the Hazer to a pulley at the top of
the tower. It does a 180° turn and then runs
down the inside of the tower to a pulley at the
bottom. At this bottom pulley it does a 90°
turn and exits horizontally to the pulley at the
bottom of the winch support pipes. From there
it runs up the pipe to the winch.

To remove any tripping hazard when not in
use, I put the cable into “clothesline mode” by
loosening the winch cable enough to pull it up
above head height where it is taped to the
tower (see Figure 4). It is then wound around
the winch at the post end (see Figure 5). This
keeps the wire out of the way.

To raise and lower the antenna, first, with the
Hazer resting on its latch, the cable is brought

 Fa

Figure 3 — This pulley added to the bottom of
the tower redirects the cable toward the post
mounted winch. In this view the cable is not in
use, runs out of the tower and turns upward
and out of the way. [Pat Hamel, W5THT, photo]

Figure 4 —The cable, in “clothesline mode,” is
taped to the tower about 6 feet up. [Pat Hamel,
WS5THT, photo]



Figure 5 — In “clothesline mode” the cable runs from its taped point on the tower, over the top
of the winch and down to the post pulley. This keeps the cable well above ground when not in
use. [Pat Hamel, W5THT, photo]

down to the pulley level and the slack is taken
out. Once the cable is under tension, the
Hazer can be lowered.

Now I can raise and lower the antenna quickly
and safely, by myself, without aching shoul-
der muscles. — 73, Pat Hamel, WSTHT, 1157
E Old Pass Rd, Long Beach, MS 39560,
w5tht@arrl.net

Cutting Circular Pads
While visiting a local Harbor Freight Tools
Store (www.harborfreight.com) I found a
small rotary cutter that I thought might be use-
ful for producing circular pads on copper clad
boards. I picked one up and was very pleased
with the results. Isolated pads, cut into printed
circuit board material, provide a quick way to
produce circuit boards suitable for projects of
small to medium complexity. With this
technique the board develops along with
the project. It produces boards similar to
those using “Manhattan-style,”
“dead-bug” or “ugly” construc-
tion. In some cases, this method
can be used to modify existing
printed circuit boards to handle
a few extra components. The
only requirement is that the ex-
isting board has sufficient cop-
per area to accommodate the
new pads. Pads can usually be
added without removing the

PC board from its mounts.

The tool is an electric drill at-
tachment called a “Rotary
Spot Weld Cutter,” (see
Figure 6). I purchased it
from Harbor Freight, item

#95343. Its intended purpose is to remove
spot welds from sheet metal. When used to
make isolated pads on copper clad material, it
produces a pad approximately 8 millimeters
in diameter with a 1 millimeter wide gap
around each pad (see Figure 7).

Figure 6 — The Rotary Spot Weld Cutter
is an effective tool for creating connection
points on a copper-clad board. [Fred Franke,
WB2NFO, photo]

Figure 7 — The cutter makes 8 millimeter diameter connection
“pads” in copper-clad boards allowing for quick and easy circuit
construction. [Fred Franke, WB2NFO, photo]

If used in a drill press, the depth of the cut will
be uniform all around the circumference of
the pad, but perfectly good pads can be pro-
duced using a handheld electric drill. Just use
a light touch so you don’t cut completely
through the board. The tool has a spring
loaded center punch that keeps the cutter from
wandering from its intended position. Since
the cutter is designed to cut into steel it should
be able to produce a great many pads in cop-
per before becoming dull. If the teeth eventu-
ally do wear down, the cutter head is double
sided and can be flipped 180° introducing a
new set of teeth.

The tool costs $5, but Harbor Freight usually
has “20% off”” coupons and catalog specials
so you probably will pay even less. Despite
not having the best manual dexterity, I have
had excellent success producing and modify-
ing several circuit boards using just this tool
and a % inch electric drill. — 73, Fred Franke,
WB2NFO, 26 Dogwood Rd, Kings Park, NY
11754, ffranke @suffolk.lib.ny.us

Coil Wire Supplier

I was never proficient at winding coils, but I
thought I could wind one coil. I have plenty of
wire and coil forms from 2 inch diameter and
up, so I ordered a kit I'd had my eye on that
only required winding one coil.

When it arrived, the wire was not included but
the coil form was. When I looked at it I was
stunned! I had forgotten that I was no longer
back in the old tube days when coils were
coils.

The form looked like a small black rubber
grommet. The instructions said to put 24 turns
of wire on it. My wire wouldn’t even make
two turns before completely filling the hole.
Rereading the instructions, I discovered that
this form is called a ferrite core and the wire
required is 28 gauge magnet wire. What is
magnet wire? Time for an Internet search!

After a little research I found that magnet wire
is nothing more than enameled wire. Plain old
copper wire with a coating of enamel, which
is very hard and will withstand a lot of abuse.
The next question was where to get this baby-
sized wire? Rolls were available online but I
only need a piece about 2 feet long.

One day, I went into a craft store for another
item. The store was crowded and, as I maneu-
vered around the other shoppers, I found
myself in the bead aisle. There, hanging on
the wall, were small rolls of wire in a variety
of gauges and colors. They called it “beading
wire.” It was available in 28 gauge. Just what
I needed! I did wonder if this was really
copper wire with enameled coating? For a
few dollars I bought the smallest roll, which
contained 72 feet. Removing it from the pack-
age, I scraped off the enamel and sure enough,
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it looked like copper wire. I looked up the
resistance per foot for 28 gauge wire and
multiplied it by 72 feet. An ohmmeter mea-
surement settled the question.

So, if you need short lengths of magnet wire,
stop by your local craft store and pay a visit to
the bead aisle. Be careful though, some bead-
ing “wire” might be steel or other light metals,
or even colored string.

Now I have to wind that confounded coil!
— 73, Wayne Smith, WA4WZP, 224 Saint
John’s St, Arden, NC 28704, myrepwayne
smith @gmail.com

Quick Disconnects

for Window Line

Having used window line for feeding my hor-
izontal loop antennas for over 20 years, [
found that my rapid disconnects outside are
great for reducing the chance of damage from
lightning strikes. I realized that, for experi-
menting with antennas, feed lines, tuners and
RF ammeters, rapid disconnects inside would
save time, frustration and generally make life
easier. Using screw terminals to connect my
300 Q window line to my Drake MN-2700
tuners works until I want to disconnect/recon-
nect it. Dropped screws and lock washers only
serve as an annoyance. My MFJ balanced line
RF ammeter does use banana style jacks but
not with banana plug spacing; a dual banana
plug saves stress, flexing and breakage of the

Figure 8 — Here are the two window line
adapters, one for an MN-2700 tuner and
the other for an MFJ RF ammeter. [Evan
Rolek, K9SQG, photo]
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Figure 9 — Here is the adapter installed
on the RF ammeter. [Evan Rolek, K9SQG,
photo]

wires as opposed to individual banana plugs
on each conductor. What was I to do?

After ruling out ideas like drilling holes and
reconfiguring hardware, I decided to make
some adaptors. With some offset brackets used
to mount PC boards and banana socket spacer
plates, I constructed the two types of adaptors
shown in Figure 8. The one with the yellow
banana jacks is for my MN-2700 tuners that
have screw terminals. The other adaptor is for
my MFJ RF ammeter since its connectors
don’t have banana plug spacing (see Figure 9).
Not high tech, but the convenience is helpful
whenever I reconfigure things for experimen-
tation purposes. I'm sure readers can greatly
improve upon my initial design. Who says
window line is hard to deal with? — 73, Evan
Rolek, K9SQG, 1295 Oakleaf Dr; Beavercreek,
OH 45434, k9sqg@arrl.net

Storing Crystals

If you’re a vintage radio enthusiast like me,
you probably have a large collection of crystals
in various sizes piled on your operating desk.
Organizing and storing them for easy access
can be a problem. One solution I've found, es-
pecially for the larger FT-243 cases, is a large
pill holder with separate compartments in-
tended to hold 7 days of medicine. The larger
FT-243 cases fit perfectly into the individual
compartments. Each compartment pops open
with a touch and closes securely to keep out
dust and moisture. The pill holder I used is
sold by pharmacies under the trade name
“Push Button Pill Reminder 7-Day 2XL.”
Smaller pill holders are also readily available
that can be used to store crystals in the HCOU
holders typically used in Drake and Collins
equipment. — 73, Robert Logan, NZ5A,
8712 Lone Tree Dr, Manor, TX 78653,
bob.logan47 @yahoo.com

All Electric Tower

Recently, at a US government auction of sur-
plus equipment, I purchased an interesting de-
vice developed by the Defense Department to
help improve communications with troops in
the field.

Once I got it home and unpacked, I realized
that it was a revolutionary new way to raise
antennas. This device didn’t require towers,
masts or guying of any kind.

It consists of a large metal plate about

20 square feet in size. In the center is a 7 foot
cylindrical column made of some type of
plastic. At the top of the pipe is an aluminum
sphere 24 inches in diameter. There is also a
control box supplied.

I set the equipment up as indicated in the
manual and placed my tribander on top of the
sphere. Activating the unit produced a slight
crackling sound. I increased the height control
from O feet and watched in amazement as my
beam slowly rose into the air. As I increased
the voltage, the beam continued to rise achiev-
ing 65 feet in less than a minute.

The unit operates by generating a high voltage
electrostatic field. This field, in turn, generates
a like polarity field around the antenna. Since
like poles repel, the antenna is forced upward
away from the base.

The device does have a few flaws. To achieve
a height of 65 feet requires a 200,000,000,000
V, which produces a rather loud continuous
sound of lightning striking all about the neigh-
borhood. Additionally, there is a safety con-
cern that I should mention. My spouse, on
hearing the noise, walked out onto the patio to
investigate. Unfortunately, she was wearing a
pair of jeans that were decorated with some
fancy embroidery made with metalized
thread. The fire department needed their big
ladder to get her out of the oak tree. — HI,
Steve Sant Andrea, AGIYK, Dog House
Under the Oak Tree, Woodbury, CT 06798,
aglyk@arrl.net

“Hints and Kinks” items have not been tested

by QST or the ARRL unless otherwise stated.
Although we can’'t guarantee that a given hint will
work for your situation, we make every effort to
screen out harmful information. Send technical
questions directly to the hint’s author.

QST invites you to share your hints with fellow
hams. Send them to “Attn: Hints and Kinks” at
ARRL Headquarters, 225 Main St, Newington,
CT 06111, 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.



The world’s most famous
Amateur Radio station turns
75 in September. Here’s a tour
of the station in photos, plus
information on how you can

celebrate this milestone.

Photo stories by Joe Carcia, NJ1Q
W1AW Station Manager

Photos by RJS Photography

The main operating
console houses
the two computers
used to generate the
Morse code keying
signals as well as
the digital tones

for all the station’s
Morse code,

voice and digital
transmissions. The
racks to the right

of W1AW Station
Manager Joe Carcia,
NJ1Q, control the
power, keying and
audio sources used
by the broadcast
equipment. Here,
Joe is reading

the nightly voice
bulletin.

A quintessential piece of W1AW history, Hiram Percy
Maxim’s rotary spark gap transmitter — Old Betsy — sits
proudly in the station’s foyer. Although she is currently
silent, plans are in the works to have her functional
again for demonstrations, just in time for the ARRL's
Centennial Celebration in 2014.

There are a number of radios available for visitors to use when operating
from W1AW. Here in Studio One, ARRL Emergency Preparedness
Manager Mike Corey, KI1U, makes a few QSOs.



Although a bit cramped, Studio Two offers a variety of capabilities. W1AW’s
Davis Weather System, APRS and WL2K 2 meter system are in full operation
here. Operating via amateur satellite is accomplished with the ICOM IC-9100
and Yaesu G-5500 Az/El satellite antenna system. For those visitors wanting
a taste of what software defined radio (SDR) is like, the FlexRadio FLEX-5000
will fit the bill.

This roll-top desk was once owned by Hiram Percy Maxim.
Purportedly, Maxim gave this desk to some close friends, who

W1AW’s primary mission is the transmission
of Morse code practice and bulletins. The
bulletins are sent using Morse code, voice and
digital modes. The equipment is mostly amateur
grade equipment, with two Harris Corporation
amplifiers still in service. A bank of seven
transceivers — six ICOM IC-756Proll series and
one Kenwood TS-590 — along with Ameritron,
ICOM and Acom amplifiers accomplish this
mission. The patch panel alongside the
equipment is used to connect 17 various
antennas to either the broadcast equipment or
the visiting operator’s transceivers.

Planning Your Visit

to W1AW

September 2, 2013 marks W1AW’s
75™ anniversary. September 2 is also
the birthdate of ARRL Founder Hiram
Percy Maxim, so there are two reasons
to celebrate! Licensed Amateur Radio
operators are welcome to operate
W1AW; here are some details to help
you begin planning your visit. The station
is open daily for visitor operations from
10 AM to 12 PM and 1 PM to 3:45 PM.
Please be sure to bring with you either
your original Amateur Radio license or
a photocopy. Whether you're a Novice
or an Amateur Extra, have a flair for
Morse code or voice, like to dabble
with BPSK31 or EchoLink, W1AW can
provide a fun operating experience. After
all, when operating as W1AW, you cre-
ate the pileup! To make your operating
experience easier, all logging is done by
computer. Just enter your call sign and
true signal report — the rest is done for
you. You don’t even need to worry about
making out the QSL cards — we do that
part. Just come by the station, tell us the
band and mode you want to operate and
we’ll set up a radio for you.

as time went on, passed it down to other family members. In Visitor Operator Studio Three is quite popular when it comes to visitor
2008 the desk was donated back to ARRL. Since it was Hiram’s photographs, undoubtedly due to the iconic window in the background. When
desk, what better place to have it on display than at W1AW! not being used for pictures, in this studio visitors can also avail themselves of

the Yaesu and Kenwood radios when operating as W1AW.



W1AW engages in building and repairing as well! The station’s workshop
contains most of the necessary tools and components to accomplish
these activities. W1AW station operator Scott Gee, WB9RRU, is tackling a
relay board that will be used in an antenna switching project.

This plaque graces the wall leading up to the station’s
conference room. The “Maxim Memorial Tablet” was
unveiled at the opening ceremonies of the dedication of
station W1AW on September 2, 1938 by the ARRL's then-
President Eugene C. Woodruff, W8CMP.

W1AW Challenge Coin

This year, ARRL and the Amateur Radio com-
munity celebrate the 75th anniversary of W1AW, The

This operating position is located near the front of the
station. It allows for D-STAR, WL2K and MARS activity.
(ARRL/W1AW holds MARS callsign AAN1ARL.) In addition,
visitors wishing to use EchoLink can do so from this spot.
Normally, operation of the W1AW EchoLink Conference
Server — W1AWBDCT — is performed here.

Hiram Percy Maxim Memorial Station. ARRL has
introduced a Challenge Coin to help commemorate
this milestone. The die-struck, 1%z inch brass coin
depicts the front of W1AW on one side in color
fill. Around the perimeter are the words MAXIM
MEMORIAL STATION and W1AW — ESTABLISHED
1938. The other side of the coin features the ARRL
diamond logo against a hemisphere
of the world. Around the perimeter
are the words THE AMERICAN
RADIO RELAY LEAGUE and
AMATEUR RADIO SERVICE.
The coin is struck with the
year of issue, 2013. Five
diamond shapes on the
coin’s head signify the
five ARRL pillars: pub-
lic service, advocacy, |
education, technology
and membership.

Show off your support
for 75 years of W1AW with
a commemorative Challenge Coin,
available for purchase from the ARRL Store (ARRL
Order No. 3895), retail $9.95. Telephone 860-594-

W1AW’s conference room is normally used by ARRL staff to conduct
meetings and hold classes. ARRL Education and Technology Program
Instructor Nathan McCray, K9CPO, is seen here conducting a Morse code
class for his fellow ARRL staffers.

0355 or toll-free in the US 888-277-5289; www.arrl.
org/shop; pubsales @arrl.org.
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seas we landed on Palmerston Island,
one of several islands that make up
Palmerston Palmerston Atoll (see Figure 1). We
Island spent the night there, an idyllic tropi-
cal paradise of white coral sand and
Aukland whispering palms, and set out to re-
turn to Rarotonga the next morning
(see Figures 2 and 3). We had a calm
first day at sea but as darkness set in,
a storm blew up. The winds howled in

the rigging and drove the seas to a

New
Zealand

white, foaming, thundering frenzy,

Figure 1 — Palmerston Atoll

Andrew Duncan, ES1AND/
ABT7FS, and Kathy Cheval,
ZK1SCH/KB7SCH

It was to be the adventure of a lifetime when
in mid-August 2012 my wife Kathy and I set
out as charter passengers on a small yacht,
SV Symbiosis, sailing from Rarotonga (OC-
013) to Palmerston Atoll (OC-124). The plan
was to sail along with skipper Andre for

2 days to Palmerston — 270 nautical miles to
the northwest — stay overnight and leave the
next day to return to Rarotonga in time to
celebrate our 20th wedding anniversary.

I never thought ham radio would play a big
part in our trip.

After 2 days of uneventful sailing over calm

= el g

Figure 2 — Andy at the helm of SV Symbiosis.
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thus beginning our big adventure!

The problems started with a small tear

in the Genoa (front sail), which,
within half an hour, was completely in tat-
ters. At this point the yacht had made little
headway, although seas exceeding 15 feet
kept things exciting, to say the least! Skipper
Andre jury-rigged a small storm jib (front
sail), which provided some forward motion
and better steering. We spent the entire night
in furious seas with winds gusting over
50 knots. In the heaving, open cockpit and
drenched in salt spray, Andre and I manned
the helm alternating in grueling hour long
shifts through the night.

Just before dawn we were 50 miles south-
west of Palmerston headed for endless empty
ocean and 10 nautical miles farther away
from Rarotonga. Kathy and I staged a “mini

Marooned in Paradise

A stormy activation of Palmerston Atoll.

mutiny”” and convinced the skipper to return
to Palmerston rather than fight the wind for
280 nautical miles back to Rarotonga. When
we finally arrived back at Palmerston Island,
besides the tattered Genoa, the vessel had a
broken propeller, a failed GPS navigation
system and a ruptured water tank. Our clos-
est call, however, came when we were un-
furling the foresail: The forestay, which is the
primary support for the front of the mast,
broke. Had this happened in the storm, the
mast would likely have collapsed and the
ship lost with all hands.

Our voyage was supposed to be a short and
leisurely trip; now we were marooned on
Palmerston Island. We would be stuck there
until another ship came to the island — and
that could be as long as 3 or 4 months.

Sojourn in Paradise

Palmerston Island is a typical tropical para-
dise — a brilliant blue lagoon and pristine
white sand beaches encircling a tiny coral
sand islet covered by coconut palms, panda-
nus [a palm-like tree — Ed.] and huge ma-
hogany trees (see Figure 4). It is about

500 yards in diameter and the highest spot is
approximately 9 feet above sea level.

William Marsters settled Palmerston in the
mid 1800s and the current population of
66 are his descendants. English with a
Leicestershire accent is spoken peppered

Figure 3 — Kathy taking her turn at the helm.



with a little Cook Island Maori.

There are no shops or stores on the island.
Anything that is not harvested from the land,
lagoon or ocean comes in by ship on an in-
frequent basis.

The basic foods are parrot fish or other small
reef fish from the lagoon, sometimes supple-
mented by wahoo and tuna, along with im-
ported rice. The fish may be cooked but are
often eaten raw. On Sundays and when there
are guests, chicken or pork are added from
island raised animals or imported foodstuffs.
You haven’t really eaten until you’ve been
served a meal of pig’s head baked in an umu,
an open-air cooking pit (see Figure 5).

The island has electrical power provided by a
small diesel generator from 6 AM to noon
and 6 PM to midnight (assuming it is work-
ing). Rainwater collected in tanks is used for
drinking and bathing. Amazingly, Palmerston
has solar powered telephone service. Internet
service at sub dial-up speeds is available only
within 15 feet of the telecom shack (see
Figure 6); mobile phone service is available
within 100-200 feet of the shack. Phone
charges are prohibitive for calls outside the
Cook Islands.

Palmerston is a stopping point for yachters
sailing from Europe or the US to New
Zealand. A Dutch couple was leaving for
Pago Pago so we arranged passage for Kathy
on the one berth they had available. Once she
arrived in Pago Pago she hopped a Hawaiian
Airlines flight to Honolulu, then on to
Portland and home. I stayed on Palmerston
and planned to return to Rarotonga on the
next ship — whenever that would be.

On the island I was graciously hosted by
Eddie and Shirley Marsters and the extended
family group of “Mama” Tuaine Marsters,
and I volunteered as a teacher at the
Palmerston Lucky School, a small school
catering to 28 children.

Atoll on the Air

So how does ham radio figure into this pic-
ture? Initially our ship was to be equipped
with a radio ground system so we had taken
along a Snowdonia Radio Company X80
antenna, a Yaesu FT-857D transceiver and
about 25 feet of coax. When the charter was
transferred to a small 39 foot yacht, battery
and grounding problems scuttled any attempt
to get the radio working and the storm was
the final straw. When we came ashore at
Palmerston, however, the radio equipment
came with us.

I powered the radio with an old deep cycle
marine battery on a solar charger, which pro-
vided power for the small electric pump that
brought water from the tanks to the taps. The
antenna, a 17 foot vertical with a 9:1 unun,

Figure 4 —The tropical island settlement with its palm trees and white beach.

was bolted to a piece of steel rod pushed into
the sand. There were no ground radials —
where would I get the wire? For CW, I used a
Kent Straight Key that I had taken along to
work the Straight Key Century Club (SKCC)
folks and for a logbook I had a school exer-
cise book.

Initially the station was set up in the open air
living room of my quarters but high cable

losses reduced the voltage to about 8.5V,
distorting the audio and limiting output to
50 W. Shifting the station to the kitchen
shortened the cable and ESTAND was on
the air with 50-60 W and good audio (see
Figure 7).

My first contact was at 0515Z on August 21
with ZL1RD, net control for the ANZA net
on 14.183 MHz. E51AND was spotted on

Figure 5 — Sunday lunch — freshly killed pork in the umu. You haven’t eaten until you have had
freshly roasted pig’s head!

April 2013 69



the cluster and DX calls rapidly over-
whelmed the net so I moved the SSB opera-
tion to 14.192 and CW to 14.050.

From Rags to Riches

I'm a confirmed “ragchewer” with no real
experience in coping with a pileup. So being
at the bottom of one was daunting to say the
least! I slowly learned to operate split so that
my feeble signal would not be lost in the din
and to scribble fast in the log.

How did it feel to be at the DX end of a
pileup? Imagine that you are in a football
stadium filled with people each shouting out
their names at the same time and it is your
job to pick out just one of them.

CW was a real challenge. I had just gotten
back into it after 40 years on sideband. I had
joined the SKCC and was copying consis-
tently at about 8 WPM. In spite of the ob-
stacles, I managed to work about one third of
the contacts on CW.

Even operating split, several kilohertz of the
band was filled with a steady CW tone or
SSB roar as hundreds of stations called.
Every day I wished they would abide by the
DX Code Of Conduct (dx-code.org); had
they done so I could have worked three to
five times as many stations as I did.

For all the frustrations of operating a pileup,
there were some rewards. Some stations

Figure 6 —The solar powered telephone shack provided Internet service within 15 feet and mobile

phone service within 100-200 feet.

made an effort to facilitate the contacts.
Words of support helped when I was ready
to hurl the radio across the room in frustra-
tion or when the isolation of the atoll started
to overwhelm me. Stateside and Aussie sta-
tions facilitated contacts with Kathy, who
was operating from our home station in
Oregon.

Return to
Rarotonga

Figure 7 — This is the impromptu ham shack Andy used while
“marooned” on Palmerston.
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After just over a month
on the island, a small
cargo yacht came up
from Rarotonga and
gave me passage back,
ending the impromptu
activation of Palmerston
Atoll with a final con-
tact with RAGCGY

at 0725Z on Septem-
ber 19.

I spent a week in
Rarotonga to tidy up
immigration paperwork
for my extended stay
and to say farewell to
friends. Then I caught
an Air New Zealand
flight home to Oregon.

What an incredible
time it had been. Aside
from that one terrifying
night in the storm, I had
one amazing experi-
ence after another; liv-
ing a life that one reads
about only in stories.
We plan to go back to

Palmerston to visit the families — and of
course we’ll take along some radio
equipment.

Afterword

Some noteworthy results: only about 30% of
the thousand or so contacts had sent QSLs as
of November 2012; Japanese and CW sta-
tions were the most frequent respondents,
with Finland close behind. I confirmed only
three contacts with women operators: two on
SSB from Australia: Karen, VK2AKB, and
Catherine, VK4GH; and one on SSB and
CW — Tami, OM5MEF, in Slovakia.

All photos by the author.

Andy Duncan, E51AND/AB7FS, was first
licensed in 1970 in Alberta. In 1987 he moved
to Oregon and earned his Amateur Extra class
license to become AB7FS. For the last two
decades Andy has operated as E51AND from
the Cook Islands. Andy is an ARRL® member, a
Volunteer Examiner Coordinator and a member
of Polk County ARES. Andy’s Amateur Radio
interests include Search and Rescue, ragchew-
ing and slow speed, straight key CW.

Kathy Cheval, ZK1SCH/KB7SCH, an ARRL
member, was born in Hawaii. She holds a PhD
in Mathematics Education from Oregon State
University. Kathy is currently a mathematics spe-
cialist for the Salem Keizer School District. She
obtained her ham radio license in 1993. When
on the Cook Islands she operates as ZK1SCH.

Andy and Kathy can be reached at 768
Luscombe St, Independence, OR 97351,
kiaorana@minetfiber.com
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A Ham Radio

Celebration in Hollywood

Southern California hams
take over the

John Amodeo, NNGJA

Let’s face it, special radio events are fun.
Many days go by when tuning a band from
end to end brings only a few routine contacts.
On special event days, the bands are crowded
with lots of interesting activity.

I've participated in a few special events but
never created one. I produce television shows
for a living — I currently work on Last Man
Standing — so I thought, why not try it? I de-

cided to keep it simple — just a half-day event.

Some readers may know that on the ABC
Television series Last Man Standing, Tim
Allen’s character, Mike Baxter, is a ham.
Because of Mike’s fictitious ham station
(KA@XTT), we have a great collection of
radio equipment on the set. There are a num-
ber of hams on the crew so we decided to
make KA@XTT operational.

Initially, I thought we might sponsor the event.
After carefully considering FCC regulations,
however, we realized we couldn’t. Remember,
we’re a TV show and using ham radio to di-
rectly promote the show could be viewed as a
violation of FCC Regulation 97.113(a)(3).
Last Man Standing is produced by 20th
Century Fox and airs on the ABC Network.
Both are commercial entities and licensed
broadcasters, which would give the special
event a very commercial tinge.

Still, I didn’t want the ham community to miss
out on a fun experience. I thought maybe the
show could simply host the event. I could
make our stage available to an organization
that wanted to put on a radio event. Such an
event would stay within the regulations.

Last season, the PAPA System put on a very
successful event by conducting one of its
Thursday Night D-STAR networks from our
stage. The PAPA System is a sophisticated,
multirepeater network of analog, D-STAR,
IRLP and EchoLink modes covering most of

Here is Tim Allen in Mike Baxter's, KAGXTT, office operating one of the radios set up
on the Last Man Standing set. [Photo courtesy ABC] Above is the K6H QSL card sent
out to those who contacted the special event station. [Courtesy Last Man Standing]

Southern California. The PAPA organization
has many experienced members. I invited
the PAPA System owner Cecil Casillas,
WD6FZA, and Net Controller Mike Lackie,
N6HKH, to create an event that could be
based on our stage.

‘We wanted the event to be national so we con-
tacted Howard Price, KA2QPJ, from the
Broadcast Employees Amateur Radio Society
(BEARS) in New York (www.w2abc.org),
which is affiliated with Disney Emergency
Amateur Radio Service (DEARS) and Disney
Amateur Radio Interconnect (DARI).

The timing was perfect. DARI had just added
Los Angeles to their system, which linked the
W2ABC repeater in Manhattan to WD4WDW
in Orlando and WB6AJE in Los Angeles.
John Bush, WB6AJE, operates an awesome
repeater on Mount Wilson in the San Fernando
Valley. This was a perfect arrangement since
our studio is in “The Valley.”

The Event

The event would be a collaboration between
PAPA, BEARS, DEARS and DARI. The
licensed hams who are part of the Last Man
Standing (LMS) crew would host the event but
would not operate. Any station that contacted
us would get a limited edition QSL card.

The theme of the event would be “Ham Radio

Celebrates Hollywood” and we applied for the
special event call sign K6H. We would be
transmitting from the working set of a TV
show on historic Stage 9 at the CBS Studio
Center lot in Studio City, California.

Without the cooperation of CBS Studio
Center’s VP of Operations Brian Lovell and
the lot’s Supervising Sound Engineer and
Frequency Coordinator Tim Holly, N6QJ, the
event would not have been possible. Tim is an
old friend who helped with every step of the
process.

Radio Locations and Equipment
Being a family comedy, the show has no
budget for ham radio equipment. Luckily,
several equipment manufacturers stepped up
and loaned us gear. That’s right; the equip-
ment seen on LMS is all on loan and has to
be returned at the end of the production
season.

For the LMS special event, we had five sta-
tions: two HF, a D-STAR, an IRLP and a
UHEF, which are equipped as follows:

HF #1 was set up in Mike Baxter’s office on
the set and consisted of an ICOM IC-7700
transceiver with a Heil PR-781 microphone.
The output passed through an I.C.E.
BandPasser Filter into a Comet H-422 an-
tenna. Ham Nation’s Julian Frost, N3JF, who
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This is the K6H special event antenna farm on
the roof of Studio 9. [John Amodeo, NN6JA,
photo]

is also a PAPA member, brought this radio and
stayed for the event.

HF #2 was set up in the “Outdoor Man” set’s
camera aisle and consisted of an ICOM IC-
7600 transceiver with a Heil Finn driving a

10 meter I.C.E. Bandpass filter feeding a
Spi-Ro 10 meter wire dipole. This is the actual
radio seen in Mike Baxter’s office.

The D-STAR radio operated from “The
Bullpen” set was an ICOM IC-2820H trans-
ceiver using a Comet GP-1 antenna. We also

Mike Anderson, KJ6TNN; Karl Cain, KC6B, and

Al Karel, KK6AL, operating the analog UHF/IRLP
station set up in the office of Ed Alzate (played by
Hector Elizondo). [Mike Whatley, WA4D, photo]
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installed multiple Internet connections to oper-
ate D-STAR using a DV-Dongle.

The IRLP radio using a Yaesu FT-857D trans-
ceiver connected to a Comet GP-1 antenna
was on the set of “Ed’s Office.”

The BEARS UHF radio was a Yaesu
FT-817ND transceiver driving a Comet GP-3
antenna.

Over the weeks before the event, the LMS
hams installed and tested the equipment. The
PAPA members spent the day before the event
installing and testing their personal gear.

Event Day

On Sunday October 29, the operators took the
stage. At 1600 Zulu all four radios started put-
ting out the K6H call and got immediate
responses.

It was great fun roaming the stage listening to
operators making contacts on all those bands
and modes. We also had a number of guests,
including Bill Pasternak, WAGITF, from
Amateur Radio Newsline, which made for a
party atmosphere, like a cross between a Field
Day and a micro ham convention.

As the operators made contacts, two of our
licensed staff members Nicole, NONMM, and
Billy, KJ6RVA, blogged on our Facebook
page. In that way, we could answer questions
and help with technical problems. Don Hill,
KE6BXT, from the Amateur Television
Network streamed live video of the action.

Technical Difficulties

Of course, we had a few problems. We over-
whelmed the EchoLink system, but we kept
going. Next, Reflector 12C went down so we
moved to 31C and kept going. Then, a small
storm called Sandy hit the eastern seaboard.
We kept going. Considering the complexity of
scheduling 20 hams to operate, installing the
radios and six antennas, we did well. We owe
the success of this event to the hard work put
in by the PAPA members and the LMS crew.

What We Would Change

Even as we were doing
the event, we were
thinking up ways to
improve it:

® One of our HF sta-
tions was dedicated to
10 meters. It would
have been far better to
have two equal stations
capable of working any
band at any time.

® The party atmosphere
we created made a lot
of noise and we really
needed headphones for
our operators.

= We chose to work with paper logs and we
should have been using computers. It would
have simplified the QSL card process.

= October 29 was the day of the CQ WW con-
test. On the positive side, many stations were
on the air. On the negative side, too many sta-
tions were on the air. Many people had to fight
their way through contesters to get to us. If we
do another special event, we will pick a date
with less competition.

® [astly — more pizza. Never underestimate
how hungry hams get.

The Stats

So how’d we do? We were only on the air for
4 hours but made about 800 contacts. That’s
more than three contacts per minute. Not too
bad. All US states were represented as well as
stations from Australia, Canada, The
Netherlands and New Zealand.

‘We made our last contact at 2000 Zulu. It was
a lot of work. We made some mistakes but
more importantly, we all learned so much.
That’s the essence of ham radio. Few hobbies
teach you as much and yet are so much fun.
For a few hours the event brought together op-
erators from all across the country.

Video of the event can be seen at: www.
youtube.com/watch?v=W7CaXZtsdEc

Hopefully, LMS will be renewed for next sea-
son. If it is, maybe we’ll do another event and
get to talk to you. Stay tuned...

Curtain Call

The show owes special thanks to Ray Novak,
NOJA, from ICOM, Mick Stwertnik, KB6JVT,
from NCG/Comet and Dennis Motschen-
bacher, K7BYV, from Yaesu. We also thank the
folks at ABR Industries, Alpha Delta, Array
Solutions, CheapHam.com, DX Engineering,
MF]J, PowerWerx, RadioWavz and RT
Systems.

John Amodeo, NN6JA, an ARRL® member, has
been licensed for 40 years, starting as a Techni-
cian Plus in the early 1970s and upgrading to
General in the late 1970s. He moved to Los
Angeles in the early 1980s where he became
KABMVE. John upgraded to Amateur Extra
class in the summer of 2011 and changed his
call to NN6JA.

John has worked in the entertainment industry
as an editor, director and producer for the past
30 years. He is currently the producer of ABC
Television’s Last Man Standing starring Tim Allen.
He has written numerous articles about televi-
sion and radio technology and presented

a forum entitled “Ham Radio and Hollywood”

at the 2012 Dayton Hamvention.

John is a member of ARLHS (Amateur Radio
Light House Society), QCWA (35965), BEARS,
GSBARC (Great South Bay ARC), LIMARC
(Long Island Mobile ARC), PAPA System

and the Win System. He can be reached at
11684 Ventura Blvd, Suite 810, Studio City, CA
91604, JAmode.tv@gmail.com.



Field Day the Solo Way

Roughing it for Field Day can teach some valuable lessons.

Thomas Mills, NU9R

For Field Day 2012, I wanted to do some-
thing different: to operate in an unusual loca-
tion that presented challenging conditions.

I’ve worked Field Day for several local clubs
over the years. After only a few, it seemed to
become routine. I wondered what it would
be like to operate under harsher conditions.

In 2012, my yellow
“steed,” a Honda Gold

Wing, and I headed to
the woods. I loaded my
gear into a wagon I’d
pull behind me and
headed off to a “primi-
tive” campsite near my
home in Illinois.

On Friday, “Yellow”
and I started out toward
the trail. I arrived, hot

and sweaty from the
summer heat. My
joints ached from the
jostling of the journey. This was already
promising to be a different kind of Field
Day!

The campground was primarily intended for
equine campers. All but one campsite had
lashing posts. I had no such need as my
“steed” would not wander. Looking around,
I chose a site well away from the others.

My site had no electricity or running water.
This was truly roughing it, complete with
mosquitoes, the whinnying of horses and the
smell of natural fertilizer. I pulled in and set
up camp.

Field Day in the Field

In the morning, I arose at first light. After
breakfast, I began setting up my station. My
equipment consisted of an FT-897D trans-
ceiver, laptop computer and SignaL.ink.
Setting up the radio was simple, the antenna,
more difficult.

I had my trusty Buddipole antennas. I used
one as a 2 meter/70 centimeter J-pole. The
other became a 6 meter Yagi. Since there
was no cell service I needed some way to
stay in touch with my spouse.

The real challenge was setting up the
Windom. I found a fairly straight line
through the woods that was well over the
135 feet I needed. I always carry two 100
foot lengths of rope. I tied one end of the

rope around a rubber mallet and launched it
at a well situated branch, which I caught on
the first attempt. I hoisted the antenna up,
and I repeated the process at the other end.

Dr Murphy Makes a House Call
Despite my planning, something I had eaten
for breakfast didn’t agree with me. There I
was, not well and quite some distance from
home. I knew I needed help but with no cell
phone service my only hope was...well,
ham radio.

There was no answer on the repeater, on
146.52 or any of the other calling frequen-
cies. Finally, I was able to get an e-mail
through to my spouse on the Winlink net-
work thanks to Bruce, W5HCS, and his
WINMOR (Winlink Message Over Radio)
station. My spouse braved the wilderness
and brought what I needed.

Digital Action

When Field Day began, the pileups were in-
credible. There was no way I could compete
on voice as a 1B 20 W station on battery
power. What could I do? I decided on

40 meter digital and found the waterfall full
of RTTY. Before long, I was calling DE
NU9R QRZ. No hunt and pounce for me! I
had plenty of action on one frequency to
keep me busy on Saturday.

When I awoke on Sunday, I turned on the rig

The yellow steed and trusty wagon all ready
for a Field Day adventure in the wilderness.

This compact digital station made
for an effective Field Day operation.

and found the band alive with activity. The
familiar double tracks of RTTY had dissi-
pated but there was plenty of strong PSK-31.
A simple CQ CQ CQ DE NU9R and I was back
in business.

Overall, I met my goal of operating Field
Day in the field. I learned a lot about my
setup and my capabilities. The most impor-
tant lessons were to always bring a medical
kit and that digital modes work.

When I returned home, the wagon was emp-
tied. “Yellow” got a much deserved bath and
now we’re ready to ride again!

All photos by the author.

Thomas Mills, NU9R, an ARRL® member, is a
retired Air Force Master Sargent with 21 years
of work on aircraft avionics. He is currently in-
volved in USAF MARS and his local ARES. His
equipment consists of a Kenwood TS-480SAT
transceiver for mobile HF. The radio feeds a High
Sierra 1800 Pro motorized antenna and a 6 meter
monoband. The truck also has a Kenwood TM-
D710A transceiver for UHF/VHF operations and
APRS. Tom can be reached at 1502 N Gilbert St,
Danville, IL 61832, nu9r@rocketmail.com
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Managing Your Modulation

Whatever mode you favor, overdriving your final causes signal splatter
and generates ire among nearby operators.

Steve Sant Andrea, AG1YK

Everything has its limits. Whether you are on
a mountain operating a 1 W rig or at a contest
station running a 1500 W amplifier, each has
its power limits. Trying to push beyond those
limits will distort your signal and send it
splattering across the band. This is not a way
to make friends on the air.

Amplifiers amplify, that is, if you input a

1 W RF signal and the amplifier generates a
2 W signal, the amplifier has doubled your
1 W output power.

“Okay,” you say, “how about for a 10 W out-
put? I just need to up the input to 5 W and I'll
get 10 W, right?”

Not exactly. An amplifier is designed to ac-
cept a certain input power range and amplify
it to produce a specified output. The amplifier
above is designed to take 1 W of input and
produce 2 W of output.

As the input drive power rises above the 1 W
level, overdriving of the amplifier occurs,
which results in “flat topping,” a condition in
which the waveform has its peak chopped off
(see Figure 1A).

Unfortunately, when flat topping occurs, it
seriously distorts the waveform. This, in turn,
creates a spray of secondary signals — splat-
ter — all around your main carrier (see
Figure 1B).

Messy Modulation

The reasons for splatter are complicated and
are detailed in the “Modulation” chapter of
The ARRL Handbook.! The bottom line is
that overdriving the final distorts the transmit-
ted signal, generating splatter around your
carrier. If the overdrive is bad enough, this
splatter can extend for 10s of kilohertz around
your signal — “splattering” all over adjacent
stations.

To control this unpleasant fact of RF ampli-
fier design, engineers developed automatic
level control (ALC) circuits. ALC circuits
work by measuring the peak amplitude of the
input signal. When that amplitude rises high
enough to overdrive the amplifier, the ALC
circuit feeds back a dc voltage to one or more

TAvailable from your ARRL dealer or from the
ARRL Store, ARRL order no 4197 or 4050.
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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previous stages in the amplification chain to
reduce the peak amplitude back into the
“safe” range.

Whether your rig is a vintage boat anchor or a
cutting edge software defined radio (SDR),
most employ an ALC circuit. In most imple-
mentations, the transmitter’s meter can be set
to monitor the ALC voltage; in some a lamp
or LED flashes when the ALC is activated.

Staying on the Level

Your responsibility is to make sure you oper-
ate your transmitter in a clean and splatter-
free way. To do this, you need to adjust the
sound level used to modulate your transmit-
ter, which brings us to the grueling part of
this article, the part where you read the
manual.

There I've said the “M” word. Now take a
deep breath and get hold of yourself — I'll
wait...
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Figure 1 —Diagram A shows the flat topping
effect of overdriving the final amplifier. Diagram
B is a typical spectrum display of the splatter
that results.

There are many different radios in the world
and while I can give you a rundown of the
process, exactly how to adjust your ALC on
your transmitter is something you have to find
in your manual.

Before beginning, connect a dummy load and
cut your power down to the minimum. Now,
check your rig’s metering control. On some
rigs you select the ALC mode, on others, it
activates automatically. The first adjustment
should be MICROPHONE GAIN. Most rigs use
the meter’s ALC indication to adjust the mic
gain for the best modulation. Generally, you
speak into the microphone while monitoring
the ALC level and adjust the mic gain to keep
the ALC in the range your manual suggests.
Be aware that some rigs use separate MIC GAIN
adjustments for FM and AM/SSB.

Watch your posture! Position the mic where it
is comfortable to use and speak in your nor-
mal tone. Adjust the mic gain to your normal
voice level and a comfortable operating posi-
tion — not the other way around.

If your rig includes a speech processor, it also

needs adjusting. Generally you need to adjust

the mic gain and also processor input and out-
put levels. If your processor is external, adjust

it first (yes, that’s another manual to find) and

then adjust your mic gain based on the proces-
sor’s output.

For digital modulation, the adjustment de-
pends on whether you interface your sound
card to the MIC input or the accessory input.
For the MIC INPUT, set up a dummy message
and start sending. Since you have already set
up the mic gain for your voice, you don’t want
to have to readjust it when changing modes,
so check the ALC meter reading and adjust
your sound card output to keep the ALC in the
“green.” The accessory input doesn’t use the
microphone amplifier so the mic gain adjust-
ments shouldn’t be affected. Again, check
your manual for the specific adjustments. You
will probably have to balance your sound card
output level with your transmitter’s carrier
level to keep the ALC happy.

Finally, once you complete these adjustments,
it is a good idea to write them down. This
goes especially for adjustments to your com-
puter. You never know when the kids will
come by and fiddle a little.

Steve Sant Andrea, AG1YK, is an associate
editor at QST. He can be reached at ag1yk@
arrl.org.



ARRL Board of Directors Convenes in
New Orleans for 2013 Annual Meeting

With a new Congress in session, the ARRL Board of Directors adopts revised
legislative objectives to protect the Amateur Radio Service.

S. Khrystyne Keane, K1SFA
ARRL News Editor

The ARRL Board of Directors held its 2013
Annual Meeting January 18-19, 2013 in New
Orleans, Louisiana, under the chairmanship of
President Kay Craigie, N3KN. The Board
welcomed two newly elected members to the
Board family: Hudson Division Director Mike
Lisenco, N2YBB, and Northwestern Division
Vice Director James Pace, K7CEX; Lisenco
and Pace were elected in November 2012. At
its meeting, the Board set legislative objectives
for the 113th Congress, approved the organiza-
tion’s amended financial plan, elected mem-
bers to the Executive Committee and ARRL
Foundation, bestowed awards and more.

Here are some highlights of the actions taken
at the meeting:

Legislative Objectives

The Board set seven legislative objectives for
the 113th Congress of the United States:

= To seek legislation instructing the FCC to
extend the requirement for “reasonable ac-
commodation” of Amateur Radio station an-
tennas — a requirement that now applies

to state and local regulations — to all forms of
land use regulation.

= To oppose legislation that would lead to the
reallocation of amateur spectrum or to sharing
arrangements that reduce the utility of existing
allocations.

= To oppose legislation that diminishes the
rights of federal licensees in favor of unli-
censed emitters or encourages the deployment
of spectrum-polluting technologies.

= To seek recognition of the unique resources,
capabilities and expertise of the Amateur
Radio Service in any legislation that addresses
communications issues that are related to
emergencies, disasters or homeland security.

= To support the complementary legislative
objectives of other radiocommunication ser-
vices — particularly the public safety and
scientific services — that require spectrum
access and protection from interference for
non-commercial purposes that benefit the
public.

= To oppose “distracted driving” legislation
that does not clearly exempt two-way mobile
radio transmitters or receivers used by FCC-
licensed radio amateurs.

= To support legislation authorizing FCC
Commissioners to appoint an electrical
engineer or computer scientist as an additional

ARRL First Vice President Rick Roderick, KSUR, and ARRL President Kay
Craigie, N3KN, prepare to start the 2013 Annual Meeting of the ARRL Board of
Directors.

Left to right: ARRL Southwestern Division
Director Dick Norton, N6AA; ARRL West Gulf
Division Director David Woolweaver, K5SRAV;
ARRL Chief Development Officer Mary Hobart,
K1MMH; ARRL Chief Financial Officer Barry
Shelley, N1VXY, and ARRL General Counsel
Chris Imlay, W3KD. Imlay updated the Board on
the state of Amateur Radio enforcement and the
visibility of the FCC’s enforcement efforts.

Newly elected Hudson Division Director Mike
Lisenco, N2YBB (left) and Midwest Division
Director Cliff Ahrens, KOCA.
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ARRL Great Lakes Division Director Jim
Weaver, K8JE, and ARRL Delta Division
Director David Norris, KSUZ, enjoy a brief break
during the meeting.

ARRL Rocky Mountain Division Director Brian
Mileshosky, N5ZGT, and ARRL Southeastern
Division Director Greg Sarratt, W4OZK.
Honorary Vice President Frank Butler, W4RH
(back) also attended the meeting.

ARRL Southwestern Division Vice Director Marty
Woll, N6VI, and ARRL West Gulf Division Vice
Director John Robert Stratton, NSAUS — discuss
antenna zoning restrictions during a break.

member of their staffs to ensure that
Commissioners have adequate access to tech-
nical expertise when making decisions.

Other Actions

2013 Plan: The Board ratified the 2013-2014
budget plan, as approved by the Admini-
stration & Finance Committee. According

to ARRL Chief Financial Officer Barry
Shelley, N1VXY, income from operations
was positive in 2012, with membership dues,
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program fees and advertising revenues pro-
ducing strong results, while expenses in total
for the organization were under budget.
ARRL Treasurer Rick Niswander, K7GM,
reported that the value of the ARRL’s invest-
ment portfolio stood at $17.7 million at the
end of 2012.

Logbook of The World ad hoc Commiittee:
The Board voted to create the Logbook of
The World (LoTW) ad hoc Committee. This
committee has been tasked with reviewing
policies and practices associated with how
LoTW functions today including the fixed and
variable costs, issues concerning user inter-
face and usability, and economic value of an
LoTW award point or credit. The committee
will provide the ARRL Board with a progress
report and preliminary recommendations at
the 2013 Second Meeting in July.

Symbol Rate Rule Modernization Committee
ad hoc Committee: Since 1989, when the
FCC'’s rules concerning symbol rate limita-
tions were codified, modern digital communi-
cations techniques have rendered these
limitations obsolete. As such, the Board voted
to create the Symbol Rate Rule Modernization
ad hoc Committee. This committee has been
tasked with evaluating potential modifications
to the Amateur Service rules to permit and
facilitate the use and development of high
symbol rate digital communications tech-
niques. The committee will recommend mod-
ifications to the ARRL Board at the 2013
Second Meeting in July.

ARRL Foundation: ARRL New England
Division Director Tom Frenaye, K1KI, as
ARRL Foundation President, reported that the
Foundation now oversees and facilitates more
than 70 scholarships, with eight new scholar-
ships added in recent months.

Scouting and Amateur Radio: Upon the rec-
ommendation of the Programs & Services
Committee, the Board approved the creation
of the ARRL Amateur Radio Service to
Scouting Award. This “square knot” award
will be administered consistent with the
Community Organization Award program of
the Boy Scouts of America (BSA). The
award’s qualification criteria, nomination pro-
cess, administration and implementation will
be jointly determined by ARRL staff and
members of ARRL’s previous ad hoc
Committee on Scouting.

Emergency Communications Advisory
Committee: The Emergency Communications
Advisory Committee (ECAC) was created at
the 2010 Annual Meeting of the League’s
Board of Directors, with a sunset date of
January 31, 2013. As the ECAC needed more
time to complete current pending tasks, the
Board extended the ECAC'’s current charter to
January 31, 2014.

ARRL Central Division Vice Director Kermit
Carlson, KX9A, and ARRL Dakota Division Vice
Director Kent Olson, KAGLDG.

ARRL Northwestern Division Director Jim
Fenstermaker, K9JF (right) welcomes newly
elected Northwestern Division Vice Director Jim
Pace, K7CEX, to the Board family.

ARRL Executive Committee: As ARRL
President, Craigie also serves as Chairman of
the Executive Committee. The Board elected
the following Directors to the League’s
Executive Committee: Bob Vallio, WoRGG
(Pacific); David Woolweaver, KSRAV (West
Gulf); Jim Fenstermaker, KOJF
(Northwestern); Dick Isely, WOGIG (Central),
and Brian Mileshosky, NSZGT (Rocky
Mountain). ARRL Chief Executive Officer
David Sumner, K17Z, and First Vice Presi-
dent Rick Roderick, K5UR, also serve on this
commiittee, but do not have a vote.

Awards and Recognitions: The Board had the
pleasure of bestowing four awards at the 2013
Annual Meeting: the ARRL International
Humanitarian Award, the George Hart
Distinguished Service Award and the print and
audio winners of the Bill Leonard, W2SKE,
Professional Media Award.

The next meeting of the ARRL board of
Directors is scheduled for July 19-20, 2013 in
Windsor, Connecticut.

All photos by Harold Kramer, WJ1B
S. Khrystyne Keane, K1SFA, is the ARRL News

Editor. She can be reached via e-mail at k1sfa@
arrl.org.



Summary of Major Board Actions

S. Khrystyne Keane, K1SFA

The Minutes of the 2013 Annual Meeting of the ARRL Board of Directors, Moved and Seconded, are now published on the
ARRL website at www.arrl.org/board-meetings. If you do not have Internet access, you may request a written copy of the
Minutes by writing to ARRL Secretary, 225 Main St, Newington, CT 06111.

Minute Purpose Action
Elections and Appointments

9 Executive Committee Elected
Elected Directors to the Executive Committee

10 ARRL Foundation Directors Elected

Elected West Gulf Division Director David Woolweaver,
K5RAV; Central Division Director Dick Isely, W9GIG, and
Andrea Hartlage, KG4lUM, to serve three-year terms as ARRL
Foundation Directors.

35 Committee Appointments Announced
Administration & Finance: Chairman Tom Frenaye, K1KI

(New England); Greg Widin, KOGW (Dakota); Dennis Bodson,
W4PWF (Roanoke); Cliff Ahrens, KOCA (Midwest); Bill Edgar,
N3LLR (Atlantic); Vice Director Marty Woll, N6VI (Southwestern),
and Treasurer Rick Niswander, K7GM.

Programs & Services: Chairman David Norris, KSUZ (Delta);
Greg Sarratt, W40ZK (Southeastern); Mike Lisenco, N2YBB
(Hudson); Dick Norton, N6AA (Southwestern); Jim Weaver,
K8JE (Great Lakes), and Vice Director Tom Abernethy, W3TOM
(Atlantic).

Ethics & Elections: Chairman Greg Widin, KOGW (Dakota);
Cliff Ahrens, KICA (Midwest), and Dennis Bodson, W4PWF
(Roanoke).

Legal Defense & Assistance: Chairman Cliff Ahrens, KGCA
(Midwest); Brian Mileshosky, N5ZGT (Rocky Mountain); Vice
Director Mike Raisbeck, KITWF (New England); Jim Tiemstra,
KBJAT (Pacific); Jim O’Connell, WOWU, and General Counsel
Chris Imlay, W3KD.

RF Safety. Chairman Greg Lapin, N9GL; West Gulf Division Vice
Director John Robert Stratton, NSAUS (Board liaison).

EMC Committee: Central Division Vice Director Kermit Carlson,
WOIXA (Chairman).

Historical Committee: International Affairs Vice President

Jay Bellows, K&QB (Chairman); Tom Frenaye, K1KI (New
England); Dick Norton, N6AA (Southwestern); Vice Director Rod
Blocksome, KODAS (Midwest); Mike Marinaro, WN1M, and Bob
Allison, WB1GCM (staff liaison).

HF Band Plan Committee: Second Vice President Bruce Frahm,
K@BJ (Chairman); Tom Frenaye, K1KI (New England); Dick
Norton, N6AA (Southwestern); Steve Ford, WB8IMY, and Chuck
Skolaut, KIBOG.

Public Relations Committee: Chairman Kevin O’Dell, NGIRW;
Don Carlson, KQ6FM; Steven Polunsky, W5SMP; Mark Kraham,
WB8CMK; Ed Tyler, NAEDT; Bill Morine, N2COP; John Sovik,
KB8WPZ; Alan Bauld, VE3CBR (RAC); Vice Director Jim
Boehner, N2ZZ (Roanoke — Board liaison), and Allen Pitts,
W1AGP (interim staff liaison).

Microwave Band Plan Committee: First Vice President

Rick Roderick, KSUR (Chairman); Vice Director Rod
Blocksome, KODAS (Midwest); Vice Director Marty Woll, N6VI
(Southwestern); ARRL Chief Executive Officer David Sumner,
K1ZZ, and Paul Rinaldo, W4RlI.

Youth in the Second Century Committee: Chairman Brian
Mileshosky, N5ZGT (Rocky Mountain); Andrea Hartlage
KG41UM; Nathaniel Frissell, W2NAF; Jeremy Breef-Pilz,
KB1REQ; Sterling Coffey, NOSSC; Joel Monza, KC2SNL, and
Marcel Stieber, AIBMS.

Minute Purpose Action

Centennial Celebration Committee: President Kay Craigie,
N3KN (Chairman); ARRL Chief Executive Officer David Sumner,
K1ZZ; Vice Director Dwayne Allen, WY7FD (Rocky Mountain);
Greg Widin, KOGW (Dakota); David Woolweaver, KSRAV (West
Gulf); Vice Director Mike Raisbeck, KITWF (New England); Bob
Inderbitzen, NQ1R; Dave Patton, NN1N; Steve Ford, WB8IMY,
and Allen Pitts, W1AGP.

ARDF Coordinator. Joe Moell, KOOV

Advisory Committee Chairs: Al Dewey, KOAD, Contest;

Arne Gjerning, N7KA, DX; Jim Cross, WI3N, Emergency
Communications, and Steve Clark, AG4V, VHF/UHF.

Organizational

25 Legislative Objectives for
113th Congress Approved
Adopted seven legislative objectives for the 113th Congress.

27 2013-2014 Plan
Approved the 2013-2014 budget and operating plan.

Approved

28 Amateur Radio Service to

Scouting Award Approved
Approved the creation of a “square knot” award to be adminis-
tered by the Boy Scouts of America.

31 Emergency Communications
Advisory Committee Renewed
Renewed the committee’s charter through January 31, 2014.

32 Ad hoc Logbook

of The World Committee Approved
Established a committee to review policies and practices associ-
ated with how LoTW runs today including the fixed and variable
costs, issues concerning user interface and usability, and the
economic value of an LoTW award point or credit.

38 Ad hoc Symbol Rate Rule

Modernization Committee Approved
Established a committee to evaluate potential modifications
to the Amateur Service rules to permit and facilitate the use
and development of high symbol rate digital communications
techniques.

Awards

29 The 2012 ARRL International Humanitarian
Award Conveyed

The Board voted to bestow the 2012 ARRL international

Humanitarian Award on John Bush, KH6DLK/V63JB.

30 The 2012 George Hart Distinguished

Service Award Conveyed
The Board voted to bestow the 2012 George Hart Distinguished
Service Award on Marcia Forde, KW1U.

37 The 2012 Bill Leonard, W2SKE, Professional

Media Award Conveyed
The Board voted to bestow the 2012 Bill Leonard, W2SKE,
Professional Media Award on Lucy Ann Lance (audio) and Lynn
Anderson (print).
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ARRL Board Bestows Awards
at 2013 Annual Meeting

Two radio amateurs and two professional journalists
honored at January’s Board meeting.

S. Khrystyne Keane, KLSFA
ARRL News Editor

The ARRL Board of Directors had the plea-
sure and distinction of bestowing four annual
awards at its 2013 Annual Meeting: the ARRL
International Humanitarian Award, the George
Hart Distinguished Service Award and the
audio and print awards for the Bill Leonard,
W2SKE, Professional Media Award.

ARRL International

Humanitarian Award

The Board voted to bestow the 2012 ARRL
International Humanitarian Award upon John
Bush, KH6DLK/V63JB, of Hilo, Hawaii and
Federai, Ulithi, Yap, Federated States of
Micronesia. Bush was recognized for his pro-
motion of the development and welfare to the
population of the Island of Federai in the
Ulithi Atoll of the Federated States of Micro-
nesia. In addition, he was acknowledged for
his efforts in the development of an electronic
infrastructure on the island, including elec-
tronic technologies and Amateur Radio.

“Power comes from a solar farm and is lim-
ited,” said ARRL Pacific Section Manager
Robert Schneider, AH6J, one of many who
nominated Bush for the award. “The Big
Island Amateur Radio Club (BIARC), of
which John is a member, put together care
packages, along with (low power consump-
tion) computers, Amateur Radio equipment
and other badly needed supplies and has as-
sisted John in getting these supplies and deliv-
ering them to the island.”

According to Richard Darling, AH7G,

Bush'’s enthusiasm has spread to the Big
Island Amateur Radio Club of Hawaii Island
and to the Volcano Rotary Club: “Both orga-
nizations have sent dictionaries for each
school child, and with the international
Rotarians, assist in sending medical equip-
ment to the island. The BIARC supports
John’s programs on Federai Island with a ham
radio phone patch and a health and welfare
net, in addition to supplying school supplies,
clothing and medical supplies. The club sent a
transceiver, tower, coax and antenna to the
island. Until John provided amateur radios to
the island, there was no way for island resi-
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dents to communicate with another island,
as the island has no phone or Internet system.”

The ARRL International Humanitarian Award
is conferred upon an amateur or amateurs who
demonstrate devotion to human welfare, peace
and international understanding through
Amateur Radio. The ARRL has established
this annual award to recognize those who have
used Amateur Radio to provide extraordinary
service to others in times of crisis or disaster.

George Hart Distinguished

Service Award

The Board voted to bestow the 2012 ARRL
George Hart Distinguished Service Award
upon ARRL Eastern Massachusetts Section
Traffic Manager Marcia Forde, KW1U, of
Concord, Massachusetts. Forde was recog-
nized for her dedication to the National Traffic
System (NTS). Since the early 1980s, she has
held many positions within the NTS, including
serving as Section Traffic Manager for the
Eastern Massachusetts Section, Net Manager
for the Eastern Area Net and a as a Director of
the Trans-Continental Corps. Forde, who has
run various digital message systems — from a
packet node to a Winlink classic node — is
active in recruiting volunteers for all levels of
the NTS.

Marcia Forde, KW1U,
is the recipient of

the 2012 George
Hart Distinguished
Service Award. She
was recognized

for her service and
dedication to the
National Traffic
System.

This award is named for longtime ARRL
Communications Manager George Hart,
WINJM, chief developer of the NTS. It is
conferred upon an ARRL member whose
service to the League’s Field Organization is
of the most exemplary nature. Selection crite-
ria include the nominee’s operating record
with the NTS, participation within the
Amateur Radio Emergency Service®
(ARES®) or station appointments and/or

leadership positions held within the ARRL
Field Organization.

Bill Leonard, W2SKE, Professional
Media Awards

This year, the Board recognized two profes-
sional journalists with the Bill Leonard,
W2SKE, Professional Media Award. This
award is a national level award that is given
each year to honor up to three professional
journalists whose outstanding coverage best
reflects the enjoyment, importance and public
service value of the Amateur Radio Service.
This award — created as a tribute to the late
CBS News President Bill Leonard, W2SKE,
an avid Amateur Radio operator — is divided
into three categories, each with its own award:
audio, visual and print (no video award was
bestowed this year). The following media
professionals received the Bill Leonard Award
in their respective categories:

® Audio: Lucy Ann Lance, a radio show host
with WLBY 1290 AM in Ann Arbor,
Michigan, was recognized for a March 2012
interview with three ARES/RACES hams
who volunteer with SKYWARN in
Michigan’s Washtenaw County. Thanks to the
three hams, Washtenaw County’s Emergency
Services Department was able to activate its
warning sirens prior to an EF3 tornado in
Dexter, Michigan. Their early action contrib-
uted to no lives being lost in the tornado.
Listen to Lance’s interview at lucyannlance.
com/?p=19455.

= Print: Lynn Anderson, an editor with The
Best Times, a newspaper catering to older
adults in Johnson County, Kansas, was hon-
ored for her article “Johnson County Hams:
Cruising the Air Waves for Fun and Service,”
which featured radio amateurs with the
Johnson County Radio Amateurs Club
(JCRAC) and their passion for Amateur
Radio. JCRAC members told the nominating
committee that they were “all impressed with
the accuracy of the information presented in
the article. It is clear that Ms Anderson did a
thorough review and let the hams in the article
help her with the facts. She cared!” Read
Anderson’s article at www.thebesttimes.org/
people/cover_stories/0812_johnson_
county_hams.shtml.



Happenings

S. Khrystyne Keane, K1SFA, klsfa@arrl.org

FCC Adopts Sweeping Changes
to Experimental Radio Service

With the new rules, the FCC has struck a reasonable balance between
the objective of facilitating experimentation and that of protecting

In a Report & Order (R&0O) — FCC 13-15
— released February 4, the FCC adopted nu-
merous changes to its Experimental Radio
Service (Part 5), revising and streamlining its
rules. With the new rules, the FCC states that
the Experimental Radio Service will have “a
more flexible framework to keep pace with
the speed of modern technological change,
while continuing to provide an environment
where creativity can thrive.” The new rules
will become effective 30 days after being
published in the Federal Register. As of press
time, no date has yet been set for publication.

The FCC’s rules contain numerous provi-
sions for experimentation and development
of new radio equipment and techniques. The
R&O noted that the Experimental Radio
Service rules “prescribe the manner in which
the radio spectrum may be made available to
manufacturers, inventors, entrepreneurs and
students to experiment with new radio tech-
nologies, equipment designs, characteristics
of radio wave propagation, or service con-
cepts related to the use of the radio spectrum.
To encourage innovation, the Part 5 rules
provide flexibility regarding allowable fre-
quency range, power and emissions. In ex-
change for this flexibility, experimental
operations are not protected from harmful in-
terference from allocated services, and
Experimental Radio Service licensees must
not cause harmful interference to stations of
authorized services, including secondary ser-
vices.”

To accomplish this transition, the FCC —
through the R&O — is creating three new
types of Experimental Radio Service li-
censes: the Program License, the Medical
Testing License and the Compliance Testing
License. According to the FCC, this new li-
cense structure will “benefit the develop-
ment of new technologies, expedite their
introduction to the marketplace and unleash
the full power of innovators to keep the
United States at the forefront of the commu-
nications industry. Our actions also modify

the market trial rules to eliminate confusion
and more clearly articulate our policies with
respect to marketing products prior to equip-
ment certification. We believe that these ac-
tions will remove regulatory barriers to
experimentation, thereby permitting institu-
tions to move from concept to experimenta-
tion to finished product more rapidly and to
more quickly implement creative problem-
solving methodologies.”

These new Program Licenses will be avail-
able to qualified entities such as universities
with accredited graduate research programs
in engineering, research labs, and manufac-
turers with spectrum management
experience and will permit much
broader latitude to conduct
experiments within a
specific geographic area
than is typically pro-

vided by a conventional
experimental license.
However, these licens-

ees will be re-quired to
post technical details of
the experiment in

advance, to conduct due
diligence in their local
operating environment to
identify any interference risks

and to plan accordingly to avoid

causing harmful interference to incumbent
licensees, and to designate a “‘Stop Buzzer”
point of contact with the ability to cease
operation immediately in the event of harm-
ful interference.

The ARRL had expressed “great concern”
that the FCC had proposed “virtually no
limits” on the frequency bands available for
these new classes of experimental license.
With particular regard to the Medical
Testing License, the ARRL argued that, with
appropriate notifications to Amateur Radio
operators, medical equipment experiments
could be conducted in amateur allocations,
but it also contended that the ubiquitous and

incumbent users from harmful interference.

frequency-agile nature of Amateur Radio
spectrum use makes such spectrum largely
unsuitable for any medical equipment ex-
perimentation. The ARRL maintained in its
comments that only medical facilities —
and not manufacturers — should be eligible
for a medical program license and that ex-
perimenters are obligated to address interfer-
ence susceptibility issues before commence-
ment of experimental operations and affir-
matively assume all responsibility for such
interference.

“We note again that harmful interference
caused by an experimental licensee to any
licensed service is unacceptable, and
thus we find no need to exclude
certain Amateur Radio
bands from potential use
by medical testing li-
censees,”’ the FCC said
in the R&O. “More
generally, we do not
find the concerns
raised regarding med-
ical experimental li-
censes to be
fundamentally different
than the concerns raised
about research program ex-
perimental licenses, which we
[have] already address[ed]. In par-
ticular, any Part 5 licensee, including a medi-
cal testing licensee, will be responsible for
ensuring that harmful interference is not
caused to authorized spectrum users.
Similarly, medical testing licensees must en-
sure that their devices are immune to inter-
ference effects from authorized services
sharing the same bands as their devices.
Testing under a medical testing license will
allow for such testing. Thus, we will not re-
strict medical testing licensees from operat-
ing in any of the specific bands noted by
commenters,” including the ARRL.

The R&O adopted the following changes to
the Experimental Radio Service:
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= Consolidates rules for broadcasting
experiments (currently in Parts 73 and 74)
into a new subpart within Part 5 and elimi-
nates developmental licensing rules in
several FCC rules parts so that all experi-
mental authority will be under the Part 5
ERS Rules, providing clear and consistent
guidelines to applicants for all types of
experimentation.

mEstablishes Program Experimental
Licenses for colleges and universities with
an accredited graduate research program in
engineering, research laboratories, manufac-
turers of radio frequency (RF) equipment,
manufacturers that integrate radio frequency
equipment into their end products and health
care institutions to allow broad experimental
authority under a single license.

m Creates an FCC website where program
licensees will register individual experiments
to be conducted under a program license at
least 10 days prior to commencing the
experiment.

mRequires that each program licensee post
on the FCC website a report for each indi-
vidual experiment completed, including a

description of its results.

= Establishes a compliance testing license,
which will be available to FCC-recognized
testing laboratories that test RF devices for
certification purposes.

mEstablishes a medical testing license to
permit health care facilities to undertake
clinical trials of cutting-edge wireless medi-
cal technologies.

= Establishes a process whereby the FCC
can specify innovation zones where program
licensees may operate in addition to their
authorized area of operations.

® Broadens opportunities for market trials by
adopting a new subpart within the ERS rules
that contains provisions for product develop-
mental trials, as well as market trials, and
modifies the rules to clarify when operation
or marketing of RF devices is permitted

prior to equipment certification, including
the number of devices that can be imported
for such purposes.

= Makes other targeted changes to the FCC’s
experimental rules and procedures.

“While the FCC did not incorporate every
suggestion offered by the ARRL, the new
rules as adopted depart significantly from
the Commission’s original proposals and are
generally responsive to the comments filed,
including ours,” commented ARRL Chief
Executive Officer David Sumner, K17Z.
“Our initial impression is that they represent
a reasonable balance between the interests of
incumbent licensees and the need for greater
experimental flexibility. If after review, any
ARRL member has concerns that have not
been adequately addressed in the Report &
Order, I invite him or her to contact me as
we consider whether any additional filings
by the ARRL are necessary in order to pro-
tect the interests of the Amateur Radio
Service.”

It’s that time of year again — time to start gearing up for ARRL
Field Day, June 22-23, 2013! ARRL’s flagship operating event
— always held the fourth full weekend in June — brings to-
gether new and experienced hams for 24 hours of operating fun.

Field Day packets are now available for download at www.arrl.
org/field-day. It includes the complete rules, as well as other
reference items such as forms, ARRL Section abbreviation list,
entry submission instructions, a Frequently Asked Questions
section, guidelines for getting bonus points, instructions for
Get-On-The-Air (GOTA) stations and a kit for publicizing your
event with the local press. New for 2013: Stations operating as
Class A or B may begin setting up at 0000 UTC on Friday
(which will be Thursday 8 PM EDT, 7 PM CDT, 6 PM MDT
and 5 PM PDT). The groups may start and stop their set-up,
resuming the set-up later, but may
spend only a maximum of
24 hours cumulative time for
setting up their sites.

A brief informational flier
entitled “What is Field
Day?” has also been in-
cluded in this year’s Field
Day packet. Amateur
Radio clubs and individu-
als are encouraged to repro-
duce this flier as a handout
for information tables. Find
it and more on the ARRL’s
Field Day web page.
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BSA to Offer Amateur Radio Operator Rating Strip

The Boy Scouts of America (BSA) has approved an Amateur Radio
Operator rating strip for Scouts and Scouters to wear on their uni-
forms. According to BSA Communication Services Director Jim
Wilson, KSND, the strip recognizes the Scout or Scouter’s availability
as an Amateur Radio operator for communication services for events
and activities, as well as emergencies. All registered youth members
and adult leaders who also hold a valid FCC-issued Amateur Radio
license of any class are eligible to wear the rating strip.

“Last year, the BSA Awards and Insignia Committee introduced the
Morse Code Interpreter Strip upon the recommendation of the BSA’s
National Radio Scouting Committee,” Wilson told the ARRL. “We
are always looking for ways to promote Amateur Radio, both within
Scouting and to the world. The National Radio Scouting Committee
thought this new Amateur Radio rating strip was a wonderful way to
do exactly that, as it readily identifies to everyone that the wearer is a
licensed radio amateur, prepared to be useful and to help others.”

Wilson, who heads up the National Radio Scouting Committee, said
that the Amateur Radio Operator rating strip is similar to the Amateur
Radio Operator badge offered as a proficiency badge by Scouts
Australia, as well as the badge recently introduced by Scouting
Netherlands. It follows in the footsteps of the Scout Radioman per-
sonal interest badge for Senior Scouts and Explorer Scouts that was
offered by the Boy Scouts of America in the 1940s. The strip is worn
on the right sleeve.




FCC News

FCC Denies Missouri Ham’s Petition Regarding CC&Rs

On January 28, the FCC denied a Petition for Reconsideration (PFR)

filed by James E. Whedbee, N@ECN, of Gladstone, Missouri. Whedbee filed the
PFR in May 2012 in response to the FCC denying his Petition for Declaratory Ruling
(PDR) filed in April 2012 that urged the FCC to address covenants, conditions and
restrictions (CC&Rs). In his PDR, Whedbee argued that CC&Rs restrict Amateur
Radio facilities in violation of Section 310(d) of the Communications Act of 1934, as
amended. He also asserted that there is a “controversy of CCR enforcement against
Amateur Radio operators,” and “requested a declaratory ruling terminating the con-
troversy by holding that such CC&Rs are unenforceable.” The FCC concluded that
the Mobility Division “properly acted”” on Whedbee’s PFR: “Given the opportunity
for public comment already afforded by the Public Notice and the opening of GN
Docket No. 12-91, and in light of the pendency (and later release) of the Com-
mission’s report to Congress and the statutory purpose of that report, your Petition
was moot, premature, repetitive and frivolous.” Read the FCC'’s letter to Whedbee

at http://transition.fcc.gov/Daily_Releases/Daily_Business/2013/db0125/DA-13-
101A1.pdf.

New International Reply Coupon Introduced

The Universal Postal Union (UPU) has introduced the newest model of the
International Reply Coupon (IRC): The Doha model — so named for the 25th
Universal Postal Congress that took place in Doha, Qatar in October 2012 — will re-
place the current model, known as the Nairobi model. Although the US Postal Service
(USPS) no longer sells IRCs, they are still available in other countries and post offices
in the US are mandated to redeem them.

The Doha model IRC will become available for purchase on July 1, 2013. It is valid
for exchange until the end of 2017. The Nairobi model — first issued on July 1, 2009
— remains valid until December 31, 2013. IRCs are exchangeable in every UPU
member country for stamps representing the minimum postage for an ordinary prior-
ity letter-post item or airmail letter sent abroad for a reply. According to the UPU as
of October 31, 2012, 120 postal systems around the world worldwide had issued more
than four million Nairobi IRCs with a total value of approximately $5 million.

Although postal systems are not obliged to sell IRCs, it is mandatory for them to ex-
change the coupons. According to the UPU, if a postal system — such as the USPS
— does not sell IRCs, it is possible to purchase them in a post office located in an-
other country.

The Czech Republic won the UPU’s contest to design the new IRC, beating out

13 other countries. Czech artist and graphic designer Michal Sindelar designed the
new IRC, the design of which illustrates the theme “Water for Life.” This theme re-
flects the United Nations International Year of Water Cooperation in 2013.

ot  The new Doha model
IRC will become avail-
T able for purchase
ﬁ Frhlor oy July 1, 2013; it is valid
% s P nr——— until December 31,
psdlm e 2017, Although the US
i1 s Postal Service no longer
sstes mnmmn | sells IRCs, they are still
Gssss===Tll available in other coun-
| tries and post offices in
the US are mandated to
redeem them.

Leay. souce o8 W

Section Manager
Election Notice

To all ARRL members in Colorado, Eastern
Washington, Georgia, Los Angeles, Sacra-
mento Valley, San Francisco, South Texas,
West Virginia, and Western Washington sec-
tions. You are hereby solicited for nominating
petitions pursuant to an election for Section
Manager (SM). Incumbents are listed on
page 16 of this issue.

To be valid, a petition must contain the signa-
tures of five or more full ARRL members re-
siding in the section concerned. It is advisable
to have a few more than five signatures on each
petition. A sample nomination form is available
on the ARRL website at www.arrl.org/
section-terms-nomination-information.
Nominating petitions may be made by 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 candi-
date for Section Manager of this Section for
the next two-year term of office.

(Signature CallSign___ City ___ZIP__ )

Any candidate for the office of Section Mana-
ger 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 June 7, 2013. If
more than one member is nominated in a single
section, ballots will be mailed from
Headquarters on or before July 1, 2013, to full
members of record as June 7, 2013, which is
the closing date for nominations. Returns will
be counted August 20, 2013. Section Managers
elected as a result of the above procedure will
take office October 1, 2013.

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 October 1, 2013. If no petitions are re-
ceived from a section by the specified closing
date, such section will be resolicited in the
October 2013 QOST. 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, Member-
ship and Volunteer Programs Manager
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Public Service

Rick Palm, K1CE, kice®arrl.org

There’s much activity in the world of emer-
gency and disaster response communications
planning, exercises and operations occurring
outside the United States. These activities
have a robust international platform of sup-
port. The International Amateur Radio Union
(IARU) represents the global community

of Member-Societies, which includes the
ARRL®. Its worldwide initiatives include con-
ferences, networking, and planning for and
supporting areas affected by disasters. Region
2 is comprised of the Americas and is aided
by Amateur Radio support mechanisms
across the Western Hemisphere, as are
Regions 1 and 3.

World Amateur Radio Day 2013: 100
Years of Disaster Communications
Radio Amateurs around the world celebrate
World Amateur Radio Day each year on
April 18, which is the day the [ARU was

Region 2 Meeting Will

Include Emergency
Communications Workshop
IARU Region 2 will celebrate its triennial
General Assembly in Cancun, Mexico, in
September 2013. Official delegations of its
Member-Societies will work on important is-
sues and will also feature, for the first time,
an Emergency Communications Workshop
(ECW). This workshop will gather IARU
Region 2 emergency coordinators and other
national level Amateur Radio emergency
communications experts to:

® Share information on Amateur Radio re-
sponses to emergencies in the region

m[ncrease the capacity for amateurs in Region
2 to respond to large scale, multinational
communications emergencies

= Provide an opportunity for national level
Amateur Radio emergency communications
leaders to network and increase the level of
cooperation and collaboration within [ARU
Region 2.
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Global Planning and
V4 Preparation for Disasters

An update on international emergency
and disaster response communications events.

founded in 1925. The first recorded instance
of Amateur Radio being used to provide
communications in a natural disaster occurred
in 1913 during severe flooding in the Mid-
west of the United States.

Accordingly, the theme of the event for 2013
is “Amateur Radio: Entering Its Second Cen-
tury of Disaster Communications.” Related
activities will provide an opportunity to spread
the word about what radio amateurs are doing
in the field of disaster communications.

Philippine Hams Respond

to Super Typhoon Bopha

Typhoon Bopha (local name “Pablo”), a
Category 5 super storm, hit the Philippines on
December 3, driving 40,000 people to shel-
ters. Of the 20 typhoons to strike the country
in 2012, Bopha was the strongest with heavy
rain and winds gusting up to 130 mph as it
came ashore at Mindanao.

The ECW will be held September 24-25 at
the Fiesta Americana Condesa, Cancun. The
event is open to representatives and Emer-
gency Coordinators of [ARU Member-
Societies in Region 2 and other regions, as
well as representatives of other Amateur
Radio emergency communications organiza-
tions that are national or international in
scope. Workshop information can be found at
www.arrl.org/emergency-communications-
workshop-2013.

GAREC-2012: One World,

One Commitment

The eighth Global Amateur Radio
Emergency Communications Conference,
GAREC-2012, took place in Port Dickson,
Malaysia, November 12-14. It was hosted by
the Malaysian Amateur Radio Transmitters’
Society and was attended by 17 delegates
from nine countries. The theme of the confer-
ence was “One World, One Commitment.” In
2005, the first GAREC conference was orga-
nized on the initiative of Seppo Sisatto,

The Philippine Amateur Radio Association
(PARA) had its Ham Emergency Radio
Operations (HERO) program up when the
typhoon struck. RADNET 5, a local club of
Amateur Radio operators in Tacloban City,
provided the city with vital communications
links and stayed in constant contact with the
National Disaster Risk Reduction & Manage-
ment Council. More than 5000 families were
evacuated from the Saint Bernard municipal-
ity. RADNET 5 also assisted the Red Cross
in Tacloban and Saint Bernard. The mam-
moth response and recovery phases panned
out well due to pre-planning on the part of re-
sponders, preparation by the populace and the
cooperation of the evacuees. — IARU Region
3 Disaster Communications Committee
Chairman Jim Linton, VK3PC, with
Philippine Amateur Radio Association Chief
Operating Officer Eddie Valdez, DUIEV.

OHI1VR, in Tampere, Finland. Following the
success of that event and the increased inter-
est in international and regional cooperation,
a decision was made to hold GAREC confer-
ences annually.

The status of programs in Finland, Germany,
Hong Kong, Indonesia and Switzerland was
discussed, highlighting the differences and
similarities in the various approaches to emer-
gency planning.

The conferees considered common issues
facing Amateur Radio emergency communi-
cators. They recognized that by sharing infor-
mation individual countries could tackle
tough problems and pursue solutions to-
gether. Such understanding provides valuable
support to the global Amateur Radio emer-
gency and disaster relief community.

Conferees participated in a directed exercise
in which they worked together as a team to
provide communications for a fictional coun-
try and event. The exercise gave them a



chance to enhance interpersonal relationships,
which in turn helped them to work together
more efficiently.

The IARU HF Emergency Operating
Procedures (www.iaru-rl.org/index.
php?option=com_content&view=article&i
d=218&Itemid=164) was reviewed follow-
ing its use in GlobalSET and national exer-
cises. A number of procedural improvements
were identified. The delegates will present
these improvements to the IARU Regional
Emergency Coordinators (EMCOR).

The delegates suggested that future confer-
ences seek to involve partners in emergency
response, such as the International Federation
of Red Cross and Red Crescent Societies
(IFRC) and International Telecommunication
Union (ITU). This will ensure that the most
value is gained from the memoranda of un-
derstanding that exist between those organi-
zations and the Amateur Radio community.

The next GAREC conference will be held in
Zurich, Switzerland, June 25-27, 2013.

Cesar Pio Santos, HR2P —
Region 2 EMCOR

Dr Cesar Pio Santos, HR2P, is the current
IARU Region 2 emergency coordinator and
one of the most experienced and connected
radio amateurs of the Western Hemisphere.
Santos works across the region to promote
networking, coordination, planning and exer-
cising, all in preparation for an actual emer-
gency in disaster-prone Region 2 countries.
Santos said “It is of great interest to us that
the transmission of formal messages in digital
formats is incorporated into emergency com-
munications groups in those areas of Region
2 where the capability is still to be imple-
mented, and that Member-Societies count in
their areas on radio message servers (RMS)
for the strengthening of the e-mail message
network, as a complement to the service and

IARU R2 EMCOR Dr Cesar Pio Santos, HR2P,
center, with the President of Honduras Mr
Porfirio Lobo Sosa and Mrs Norma Leiva,
HR2NL.

as a response of the radio amateurs in case of
an event or disaster.”

Last November, the President of Honduras,
Mr Porfirio Lobo Sosa, inaugurated the
Regional Center II of the Permanent
Commission of Contingencies (COPECO).
One of five new regional and logistical
centers of COPECO, it is equipped with seis-
mological and meteorological stations. On
hand was Commissioned Minister Lisandro
Rosales of COPECO, who told Santos he rec-
ognized the important role of radio amateurs
when conventional communications fails
during disasters. The President Pro Tempore
of the Coordination Center for the Prevention
of Natural Disasters in Central America
(CEPREDENAC) who is also the General
Director of the National Civilian Protection
System of Panama (SINAPROC) also spoke
of the good relationship existing in his coun-
try with radio amateurs. Santos congratulated
him on the Panamanian government’s deci-
sion to adopt the International Amateur Radio
Permit convention, which can greatly expe-
dite operations during disasters.

I'had the privilege of serving as the IARU
Region 2 EMCOR from 2002 to 2007. My
mission was to promote intra-regional coordi-
nation and planning for mutual assistance
when major disasters overwhelm the amateur
service response assets of an individual coun-
try or countries. To that end I drafted and
published the first JARU Region 2 Emer-
gency Communications website and repre-
sented the area emergency coordinators to the
Region 2 organization and administration at
large. It is a particularly fond memory for me
and it was a real pleasure and honor to work
with so many diverse personalities throughout
the Americas, all dedicated to public service
in times of greatest need. — KI/CE

ITU Holds Forum on

Disaster Management

and Climate Change

Marco Gudiel, TG9AGD, the IARU’s Region
2 Area D director, presented a paper titled
“Radio Amateurs and Emergency
Communications” at the Multi-Stakeholder
Forum on the Role of Telecommunications/
ICT in Disaster Management and Climate
Change. The event was organized by the ITU,
the Superintendencia de Telecomunicaciones
and the Guatemalan Telecom Regulator and
Administrator, and was held November 5-7,
2012, in Guatemala City, Guatemala. ITU
Deputy Secretary-General Mr Houlin Zhao
was among those presiding over the cere-
monies.

Gudiel reported on the discussion of the key
role radio amateurs, commercial telecommu-
nications providers and the media play during

relief operations, mitigation and disaster re-
sponse. Topics that were explored included
how telecom operators can guarantee a reli-
able infrastructure; the importance of strong
public-private associations for disaster pre-
paredness, mitigation and response; the role
of satellite communications operators; and
the role of the Amateur Radio communica-
tions infrastructure in disaster response and
emergency communications.

Gudiel presented a program entitled “Radio
Amateurs and Emergency Communications”
with a discussion of the IARU and its initia-
tives, emphasizing that when traditional tele-
communications services are inoperative,
radio amateurs “take charge of this vital ser-
vice.” Gudiel told the conferees “in countless
cases, radio amateurs become the only means
of communication between a location iso-
lated by disaster and the rest of the world”
and “we operate as trained volunteers, count-
ing on our own equipment that is capable of
operation in different modes.” He goes on to
say “Thus, we provide effective emergency
communications to the population, without
cost to the governments involved.”

The conference was interrupted by the excla-
mation point of a magnitude 7.4 earthquake
that shook the entire region. The temblor
prompted the suspension of the forum, which
resumed 1 hour later — without the presence
of the government officials who had just gar-
nered instant local responsibilities!

Closing Note from IARU
EmComm Coordinator

A lack of interest in emergency communica-
tions is, unfortunately, very common. This
shortcoming is not limited to the amateur ser-
vice — I have been confronted with it
throughout my professional career as the co-
ordinator of emergency telecommunications
of the United Nations system. In short:
Nothing happens before something has hap-
pened. At such a moment, everybody knows
what went wrong and supports all efforts to
improve things through preparedness, train-
ing and resources. But all too fast such les-
sons are forgotten, and all the other
day-to-day challenges take priority.

The way forward needs endurance and conti-
nuity. The fact that GAREC conferences, a
spontaneous local idea in 2005, are now
yearly events, rotating between continents,
shows nevertheless that there are people who
either do remember or who keep in mind why
the Amateur Radio community deserves the
privileges we enjoy. The value of these privi-
leges has never been higher than in this time
of a dramatic increase of commercial spec-
trum demands. — Hans Zimmermann,
F5VKP/HBY9AQS, IARU International
Coordinator for Emergency Communications
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Contest Corral - April 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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3.5/50,144
1.8-14/ -
7/ -

14/ -

1.8-28/ -

1.8-28/ -
3.5-28/ -

1.8-28/ -
3.5-14/ -
1.8-28/ -

3.5-14/ -

1.8-28/
50-432

- 110G+
1828/ -

1.8-28/50

1.8-28/50

1.8-28/ -
357/ -
1.8-28/ -
- /222
1.8-28/ -

1.8-28/50

357/ -
3.5-28/ -
3.5-14/ -
3.5-28/ -

3.5-28/ -

1.8-28/
50,144

1.8-28/ -

1.8-28/
50,144

1.8-28/
50,144

1.8-28/ -
1.8-28/ -

3.5-28/ -
- /432
28/ -

3.5-28/ -

1.8-28/ -
7-28/ -
7-28/ -

35-28/ -

Contest Title

VHF Spring Sprints
Low Power Spring Sprint
ARS Spartan Sprint

OK1WC Memorial Contest
NS Weekly Sprint
LZ Open 40 Meter Contest

PODXS 31 Flavors Contest

QRP ARCI Spring QSO Party

SP DX Contest
EA RTTY Contest

Missouri QSO Party
NAQCC Monthly QRP Sprint
CWops Monthly Mini-CWT Test
EU Spring Sprints

Montana QSO Party

Worldwide EME Contest
Japan International DX Contest

New Mexico QSO Party

Georgia QSO Party

Yuri Gagarin DX Contest
International Vintage Contest
Run For the Bacon
VHF Spring Sprints
Holyland DX Contest

TARA Skirmish Dig Pfx Contest

ES Open HF Championship
CQMM DX Contest
EU Spring Sprints
Michigan QSO Party

EA QRP Contest

Nebraska QSO Party
South Dakota QSO Party
North Dakota QSO Party

Ontario QSO Party
Feld-Hell New Member Sprint
YU DX Contest

ARRL Rookie Roundup
VHF Spring Sprints
Ten-Ten Spring Digital Contest
SP DX RTTY Contest
Helvetia Contest
QRP To The Field
Florida QSO Party
BARTG 75 Sprint

Mode

Ph CW Dig
cw
cw

Ph CW
cw
Cw

Dig
cw
Ph CW
Dig
Ph CW
Ccw
CwW
CwW

Ph CW Dig

Ph CW
Ccw

Ph CW Dig

Ph CW

cw
PhCW
cw
Ph CW Dig
Ph CW Dig

Dig
Ph CW
Ccw
Ph
Ph CW

Ccw

Ph CW Dig
Ph CW Dig
PhCW

Ph CW
Dig
Ccw
Ph

Ph CW Dig
Dig
Dig

Ph CW Dig
Ccw

Ph CW
Dig

Exchange

Grid square (6-character preferred)
RST, grid square, category
RST, S/P/C and power
RS(T) and serial

Serial, name and S/P/C

6-digit serial and serial from
previous QSO

S/P/C and name or 070 number

RST, S/P/C, power or
QRP ARCI number

RS(T), serial or SP province
RST, serial or EA province

RS(T), serial, MO county or S/P/C

RST, S/P/C, and NAQCC
mbr nr or power

Name, member number or S/P/C
Both call signs, serial, name

S/P/C or MT county

TMO/RS(T) and “R”
RST, JA prefecture or CQ Zone
Call sign, name and NM county
or S/P/C

RS(T), S/P/C or GA county

RST, ITU Zone
RS(T), grid square
RST, S/P/C, Flying Pig nr or power
Grid square (6-character preferred)
RS(T), serial or Israel district
Name, prefix
RS(T), serial, dupes OK once/hour
RST, continent and category
Both call signs, serial, name
Serial and Ml county or S/P/C

RST, category, M if EA
QRP member

RS(T), NE county or S/P/C
RS(T) and SD county or S/P/C
RST and ND county or S/P/C

RS(T), S/P/C or Ontario QTH
RST, S/P/C, Feld-Hell member nr
RST and ITU zone

Both calls, name, check,
S/P XE# or “DX”

Grid square (6-character preferred)

Call, name, county & S/P/C, 10-10
number

RST, serial, SP province
RS(T), serial or Swiss canton
RST, S/P/C
RS(T), FL county or S/P/C

Serial

Sponsor’s Website

sites.google.com/site/springvhfupsprints
www.hamradio.sk
www.arsqrp.blogspot.com

www.hamradio.cz/okiwc
www.nccesprint.com

www.|zopen.com
www.podxs070.com

www.grparci.org/contests

spdxcontest.pzk.org.pl
www.ure.es/contest

www.w0ma.org
naqcc.info
www.cwops.org/onair.html
www.eu-sprint.com

www.fvarc.org

www.dubus.org
jidx.org

www.swcp.com/~n5zgt

www.georgiagsoparty.org

gc.gst.ru/en
www.contestvintage.beepworld.it
www.fpgrp.org
sites.google.com/site/springvhfupsprints
www.iarc.org
www.n2ty.org/seahston|sltara_dpx_ruIes.
m

www.erau.ee

www.cqmmadx.com

www.eu-sprint.com
www.migp.org

www.eaqrp.com

www.gcwa.org/chapter025.htm
www.wO0blk.org

www.wOnd.com

www.va3cco.com
www.feldhellclub.org

www.yu1srs.org.rs/dl/yudx/yudxmain.html

www.arrl.org/contests
sites.google.com/site/springvhfupsprints
www.ten-ten.org

www.pkrvg.org

uska.ch/amateurfunkpraxis/contest/
info-kw

www.zianet.com/qrp
www.floridagsoparty.org

www.bartg.org.uk

All dates refer to UTC and may be different from calendar date 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

(April 1 for May 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 ARRL September
VHF Contest Results

The Magic Band comes to life in September

The 2012 September VHF contest can be
characterized by activity and conditions on
most bands, and some unexpected 6 meter
openings for much of the country on both
Saturday and Sunday (Sep 8-10). The open-
ings were modest by June contest standards
but did include not only E-skip but some DX
openings as well. Congratulations to Daniel,
CX9AU, who had the highest DX score ever
for the September contest!

One unusual aspect of this year’s contest was
the large turnover of stations in all categories
making the Top Ten lists. 2012 saw at least
half of the calls change in each Top Ten and
several with six or seven new members. Set
your plan now for 2013 to determine how
you can add your call to the list and continue
to keep the top competitors on their toes.

Band Conditions

Contesters always hope for unusual condi-
tions to make things as interesting as possible.
September contests hold the best chance for
tropo enhancement of the three major ARRL
events during the year.

Tropo conditions during the week before the
contest were quite good between the Midwest
and East Coast. A cold front moving east late
in the week ended the Midwest part of the en-
hancement. By Friday morning and evening
there were excellent conditions up and down
the East Coast ahead of the front. As the front
moved east Saturday, all hope of good tropo
conditions ended. In the southeast there were
rain showers, the Pacific Northwest had areas
of heavy fog, while in California the weather
was quite nice but conditions were poor.

The real story for band conditions in this con-
test was E-skip across much of the eastern
half of the country both days and some TEP
as well. The band was open from the
Southeast US to the Northeast for a part of
Saturday afternoon and evening. Some in the
Northeast were able to link the E-skip with
TEP to work into South America. Those in
the southern part of the US were able to work
the TEP directly and many ended up with
quite a few South Americans in the log. The
events repeated themselves the following day,
ending with a strong E-skip opening from
Florida to the north with many Florida sta-

By Jeff Klein, KATEO, klteo@arrl.net

J;H.H-ﬂlﬂl‘:i..{.[ i —E’?’f‘

Figure 1 — The 6 meter band came to life during the September VHF Contest
with a mix of sporadic E and transequatorial propagation (TEP). [Map courtesy

EABVQ and DXMaps.com]

tions running stations for several hours.
Figure 1 gives a general idea of what was
being worked during the contest time period.

Single Operator Results

The Single Operator, Low Power category
(SOLP) remains the most popular, with en-
tries up a small amount this year to 234. Bob,
K2DRH, continues to top this category from
his Illinois QTH, once again finishing ahead
of Mitch, WB1GQR, who operates from Mt.
Equinox in Vermont.

In the Single Operator, High Power (SOHP)
category, Jeff, KITEO, managed to hold off a
hard-charging Price, W8ZN, to take the top
spot. Jeff was in a better location for the Es
this time, which added 50 QSOs and 25 grids
to his 6 meter totals. “It was tough this time
around” noted Jeff, “as my 903 station got
water in the feed line from the heavy rains at
the start of the contest, and 3 GHz and 10
GHz were not working very well. Fewer rov-
ers were worked than prior years as well.”

The Single Operator Portable (SOP) category
saw the same number of entrants as last year,
but a substantial turnover of top participants.
While many-time leader Chris, WIMR, re-

turned to have the top score, the second high-
est scorer was a first-time contester. Nelson,
W7LUD, took a logging road to the top of a
mountain in CN88 to set up on 50, 144, and
432 SSB. He added 222 and 903 FM to build
his score. This was his first time ever on

6 meters and he said “it was so much fun to
work weak signal VHF/UHF that I am
hooked.” Welcome Nelson and congratula-
tions on the fine second place finish.

Multioperator

Twenty one logs were submitted in the
Limited Multioperator (ML) category, with
the W3SO team earning a clear win with
171k points. They had high grid totals on all
bands although with the poor conditions on
144 MHz and up their totals were down from
their typical results. The W2SZ team used
their usual portable location on Mt Greylock
in Western Massachusetts to dominate the
Multioperator category, nearly tripling the
score of the next highest team. With condi-
tions less than favorable they recorded solid
scores on the bottom four bands but really ex-
celled with the microwaves. They worked
144 grids on 903 MHz and up, more than
most of the competitors tallied on all bands.
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Regional Leaders

Northeast Region Southeast Region Central Region Midwest Region West Coast Region
(New England, Hudson and (Delta, Roanoke and (Central and Great Lakes (Dakota, Midwest, Rocky (Pacific, Northwestern and
Atlantic Division§; Maritime Southeastern Divisions) Divisions; Ontario Section) M_oyn_tain and Vyest Gulf Southwestern Divisions;
and Quebec Sections) N3LL 41,654 A K2DRH 103,040 A Divisions; Manitoba and Alberta, British Columbia
WB1GQR N4QWZ 33,696 A KC9BQA 9,060 A Saskatchewan Sections) and NWT Sections)
(W1SJ, op) 80,520 A KX4R 30,738 A KF8QL 8,004 A K@SIX 13,662 A AF6RR 8,640 A
K2KIB 78,200 A N4BP 16,320 A VASELE 7,009 A NOLL 7,980 A KBTSK 6,960 A
AF1T 69,664 A W5MRB 13,689 A VE3KZ 6,956 A WB5ZDP 7810 A VE7FYC 3762 A
WB2SIH 55,120 A wezl 6,327 A N6LB 3,150 A
K1KG 54,692 A W8ZN 361,849 B WQUC 66,920 B WeJT 6,123 A KG7P 2:834 A
W3IP 55,944 B VE3ZV 54,538 B
K1TEO 452,452 B N2CE| 43,875 B K8MD 39,720 B KOAWU 15,890 B N7EPD 16,402 B
K3TUF 255,509 B WAWA 36,176 B VA3ST 34,668 B NR5M 14,018 B KC6ZWT 12,250 B
WA2FGK KE2N 32,943 B K8TQK 34572 B K5LLL 12,888 B K7ND 8,880 B
(K2LNS, op) 211,008 B W3XO/5 11,076 B W7FI 7,040 B
WB2RVX 125836 B waly 86,180 L N8XA 2,052 Q WOLGQ 6,188 B W7GLF 4,092 B
W3PAW 106,428 B WA4NH 83,985 L KCOMMM 189 Q
K1HTV 18,407 L K9PLS 138 Q KBOHNN 229 Q W7LUD 5110 Q
WIMR 31,450 Q W5ELK 476 L K9HA 72 Q NGJK 714 Q KDSIPE 272 Q
WB2AMU 2,759 Q W4NFR 90 L W1MRK 36 Q KONR 12 Q KF6CVA 24 Q
N1PRW 408 Q W1RIE 36 Q
KC2JRQ 10 Q KD2JA 15,405 M WoVB 10,990 L WBBW 9,240 L
K1KC 10,146 M N8ZM 38,688 L WD5IYF 480 L K6ZGl 1,224 L
W3S0 171,310 L WATUN 648 M KY4ARC 169 L N7CKJ 518 L
waLv 96,200 L W4YCC 560 M K5QE 252,648 M
W1QK 13,924 L WA4GZX 120 M NOUHF 17,680 M KBOHH 72,772 M K6MI 41,820 M
NE1B 6,996 L K8MM 17,510 M KC5MVZ 1,625 M VE7JH 18,270 M
W20wW 4272 L AG4V 13,311 R Wz8T 11,502 M W6TV 15,860 M
N2BJ 10,260 M NOLNO/R 27,200 R KD7UO 2,552 M
W2SZ 745140 M W5VY 2,240 RL K9ZM 169 M WOFZ/R 7,310 R K7BWH 126 M
KaLIM 152,640 M AE5P/R 5538 R
K3YTL 100,084 M VE3OIL/R 57,750 R WK5F/R 4255 R K6EU/R 3,906 R
W2EA 97,536 M VE3W.J 19,532 R NOHZO/R 1,890 R KB5WIA 1,394 R
K3EOD 31,048 M VE3CRU/R 2,871 R N6GP/R 768 R
ABSM/R 966 R WAQVPJ/R 21,376 RL
W1RT/R 99,840 R Woll 833 R WOZF/R 3,105 RL KI6QEL/R 3,105 RL
NN3Q 51,888 R KD5EUO 516 RL N6ZE/R 2,000 RL
W3HMS 17,110 R WB8ISS/R 108 RL WB@HBJ 156 RL
W1AUV/R 15,340 R VE3RKS/R 24 RL WW7D/R 16,072 RU
N2ZBH 11,250 R KCOP/R 6,680 RU
K8DOG/R 380 RU KROVER/R 1,764 RU
K2QO/R 55,110 RL
K9JK/R 33,352 RL
N2SLN/R 8,120 RL
Kvax 4814 RL
AB2YI/IR 2,535 RL
WA3PTV 52,728 RU
KJ1K 5254 RU
The KSQE team continues to turn in top
notch scores, placing second with 252k. They
used E-skip to great effect, tallying the high-
est grid total of any station on 6 meters with
117. They also used moonbounce well, work-
ing over 100 grids on 2 meters in the contest! "'|'|‘ -
Sixty of those grids were worked off of the
Moon.
Rovers
Rover entries were down a bit this year to 46.
Most of the drop was in the Classic Rover
category, which had a total of 25 entries.
Rovers have a large impact on scores and ?
many non-rover participants noticed the drop |
in number of entries. Some of the poor dds o
weather in key parts of the country may have bbb ; -Lisarel
had an impact on participation this year. Let’s
hope 2013 sees a return to higher levels of ac-
tivity! |
—

Returning to take the top spot in the Classic

Rover category was John, W1RT, along

with his partner Andy, K1RA. The two de-

bated a number of different routes this year,

deciding at the last moment to head east to

Cape Cod in the hope of catching some

tropo before the massive cold front moved

through and eliminated any hope of good Bruce, WOFZ, must have had a hard time concentrating on the bands during this beautiful sun-
tropo conditions. Their plan went awry when set in DM84XX. [Bruce Richardson, W9FZ, photo]
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Top Ten by Category

Single Operator,

Low Power Multioperator
K2DRH 103,040 W2SZ 745,140
WB1GQR K5QE 252,648
(W1SJ, 0p) 80,520 K2LIM 152,640
K2KIB 8,200 K3YTL 100,084
AF1T 9,664 W2EA 97,536
WB2SIH 55,120 KB@HH 72,772
K1KG 54,692 KeMI 41,820
N3LL 41,654 K3EOD 31,948
N4QWZ 33,696 VE7JH 18,270
WA3EOQ 32,344 NOUHF 17,680
KX4R 30,738
. Rover
Single Operator, W1RT/R 99,840
High Power VE3OIL/R 57,750
K1TEO 452,452 NN3Q 51,888
W8zN 361,849 NOLNO/R 27,200
K3TUF 255,509 VE3WJ 19,532
WA2FGK W3HMS 17,110
(K2LNS, op) 211,008 W1AUV/R 15,340
WB2RVX 125,836 AG4V 13,311
W3PAW 106,428 N2ZBH 11,250
WoUC 66,920 WOFZ/R 7,310
W3IP 55,944
VE3ZV 54,538 Limited Rover
N3HBX 50,715 K2QO/R 55,110
. K9JK/R 33,352
Single Portable WAQVPJ/R 21,376
W1MR 31,450 N2SLN/R 8,120
W7LUD 5,110 KV2X ,814
WB2AMU 2,759 KI6QEL/R 3,105
KBOHNN 2,296 WQZF/R 3,105
N8XA 2,052 AB2YI/R 2,535
NOJK 714 W5VY 2,240
N1PRW 408 N6ZE/R 2,000
KD8IPE 272
KCOMMM 189 Unlimited Rover
K9PLS 138 WAS3PTV 52,728
. . WW7D/R 16,072
Limited Multioperator KCQOP/R 6,680
W3S0 171,310 KJ1K 5,254
waLVv 96,200 KROVER/R 1,764
waly 86,180 K8DOG/R 380
WA4ANH 83,985
N8ZM 38,688
K1HTV 18,407
W1QK 13,924
WoVB 10,990
WB6W 9,240
NE1B 6,996

significant rig problems curtailed their early
efforts.

The Limited Rover (RL) category saw a
slight downturn in submitted logs with a total
of 16. K2QO roved once again from New
England out toward Western New York to
rack up 55k points with over 400 QSOs. They
had very high grid totals on 6 and 2 meters
for a rove that helped rack up the score.

The Unlimited Rover (RU) category contin-
ues to have a small group of competitors as
once again there were five entrants. Joe,
WA3PTYV, came out on top after a high finish
in the Rover category last year. He made an
impressive 110 QSOs on the microwave
bands to score over 50k points. Second place
Darryl, WW7D, made a lot of folks in the
Pacific Northwest very happy, handing out
almost 300 Qs on the bottom four bands.
While some of his plans to fly to various air-
ports around the region were delayed or can-
celled because of weather, he still made it to
nine Oregon and Washington grids.

Club Competition

Club submissions were up slightly this year
with a total of 26 competitors. Twenty two
were in the Medium category while four were

Joel Christiansen, W9ll, activated three grids
in the Chicagoland area during his first-ever
venture as a Rover. [Joel Christiansen, WOl
photo]

in the Local category. About 40 percent of all
entrants were part of a club score.

In perhaps the closest competition in years,
the top two clubs were less than 10,000
points apart. The North East Weak Signal
Group (NEWS) edged out the Potomac
Valley Radio Club (PVRC) 799,790 to
790,011. The NEWS Group moved up from
second a year ago while the PVRC also
moved up one position. Last year’s champs,
the Mt Airy VHF Club (Packrats), had an ex-
cellent score this time around as they were
also over 700k points. They submitted fewer
logs this year while the PVRC showed a nice
increase in participation.

Among the four entries in the Local Club cat-
egory, the Murgas ARC took the top spot.
They returned to the lead position after a one-
year absence in 2011. Last year’s number two
and three clubs repeated with the Stoned
Monkey VHF ARC and Bristol ARC both
doubling the number of entries to help their
scores.

Summary

Having personally participated in this contest
for over 35 years, I always hope that some-
thing interesting will happen so it won’t be
the “same old same old.” There had been
good tropo conditions from my QTH for the
weeks leading up to the contest, something
that makes a contest a lot of fun for me.
Knowing the radical weather change was
coming and the WWYV reports not showing
any signs of an aurora over the weekend, I
was a bit disappointed starting out the contest.
Therefore, what a nice surprise it was to have
E-skip on 6 meters and to make it even better
have it happen both days! Moral of the story
— with all the stations on the air during a
VHF contest, something is bound to happen
and it is not always the expected. [ hope those
who participated had fun making contacts,
trying out new rigs, greeting old friends and
just getting on the air. I hope to be on once
again next fall and as always will be rooting

Affiliated Club Competition

Club Name Logs Score
Medium Club

North East Weak Signal Group 19 799,790
Potomac Valley Radio Club 24 790,011
Mt Airy VHF Radio Club 13 705,816
Nacogdoches ARC 3 262,441
Contest Club Ontario 12 184,001
Northern Lights Radio Society 12 145,281
Society of Midwest Contesters 7 116,009
Florida Contest Group 5 99,336
Florida Weak Signal Society 6 67,151

Badger Contesters

Pacific Northwest VHF Society
South East Contest Club
Tennessee Contest Group
Roadrunners Microwave Group
Frankford Radio Club

Mad River Radio Club
Northern California Contest Club
Yankee Clipper Contest Club
Rochester VHF Group
Western New York DX Assn
Contest Group Du Quebec

-
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Grand Mesa Contesters of Colorado 300
Local Club

Murgas ARC 3 312,604
Stoned Monkey VHF ARC 6 18,151
Bristol (TN) ARC 6 11,475
Bergen ARA 3 1,615

for something unusual to happen. As they
say, ‘““You gotta be in it to enjoy it!” Hope to
see you this September 14-16!

A special thanks to several operators who
made contributions to help out with the con-
tent of this contest summary: N3LL and
K5QE who were kind enough to send their
logs and provide insights on the 6 meter
openings from their QTHs; W3PAW, WIFZ,
K6MI, KX4R, W7LUD, VE7JH and WGUC
who provided input on their operation; KIRA
for his help with creating maps summarizing
the 6 meter openings; K9AKS who continues
to keep the records list for the contest so we
know when new ones are set; and finally to
my good friend Stan, KA1ZE, who helped
me find some data for the article. Thanks,

guys!

Rove to the

Extended Article

Even though 6 meters took center
seat for this contest, there were
many interesting other aspects.
Take a look online (www.arrl.org/
contest-results-articles) as Bruce,
WOFZ, recounts his Panhandle
Mania of One — another unique
rover effort, activating low activ-
ity grids. He has a lot of fun and
makes it for others at the same time.
There’s much more to be found in
the extended writeup!
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ARRL Straight Key Night 2013

For decades, during the first 24 hours of
January, hundreds of amateur radio operators
have participated in the annual ARRL Straight
Key Night (SKN). I am always impressed,
when reading the online soapbox (www.arrl.
org/soapbox), by the number of participants
who either select a favorite key from their
collections or decide to put numerous keys on
the air. From J-37s and J-38s to old military
keys to a wide variety of homebrew master-
pieces, the sound of CW rises from the static,
frequently combining with vintage radios,
recreating the magic atmosphere that so many
of us remember from the days of our youth.

Just as it’s possible to identify a beloved song
by hearing the first few notes of the melody,
experienced SKN participants will often
recognize the rhythm of a fist on the air and
instinctively recognize it as belonging to some
old friend with whom they have shared on-the-
air memories over the years. That is part of the
joy of the event — having fun with old friends
in an annual reunion of syncopated rhythms of
“dits” and “dahs.”

In 2013, 188 participants from 48 states,
provinces and countries submitted logs total-
ing over 1500 contacts for SKN. Some
participants were quite active — K3SEW

WIAW Active in SKCC Weekend Sprintathon &

completed 50 contacts during the 1440 minutes
of SKN while 13 individuals made just a single
contact — but those individual QSOs were
memorable enough to merit reporting the
station’s participation in the event.

Each year the participants in SKN are asked to
nominate the station demonstrating the best fist
for the event, as well as the station who held
the most interesting QSO. Five stations each
received multiple votes for “Best Fist” in SKN
2013: Brian, K9VKY; Luke, ACSLJ; Howard,
K7IRA; John, K7FD, and Brian, KODTJ. Ed,
W7GVE, was the choice of three participants

as “Most Interesting QSO” — one more than
the seven runner-up stations. Congratulations
to all those who in some way were acknowl-
edged by their on-the-air peers for the quality
of their style or the quality of their story!

As the clock strikes the second day of a new
year, SKN whispers a fond “73” as the last of
the participants slips back into the ether, to
await the next adventure. Why not add ARRL
Straight Key Night to next year’s holiday
schedule? It would be a great way to usher in
the ARRL’s Centennial Celebration in 2014.

Participants

AA4Q, AAATB, AA4ZS, AASN, AAGE, AAGSC, AABUU, AAGQZ, AB7MP, AB8FJ, ABONZ, AC7JW,

AC8JW, AC8LJ, AE3A, AE6C, AE7CG, AE7XI, AF4MY, Al6ll, HP1AC, HP1IBF, K1IEEE, K1LNL, K1NV,
K1PDY, K1RM, K3BVQ, K3DQB, K3MD, K3PX, K3SEW, K3STX, K3SWZ, K3VYY, K41V, K4JYS, K4RCG,
K5BZH, K5LXP, KENZ, K5RIX, KESOH, KSTUC, KSWL, K5ZRK, K6FFY, KBKQV, K6LG, K6PBQ, KERQT,

K6TY/@ (WBBVRN,op), K7TETM, K7JF, K7TFW, K7UA, K7ZYV, K8AB, K8JRE, K8JV, K8KK, K8NB,
K8OC, KOWWT, K9YA, KA3YNV, KA7T, KB2KDV, KB5IRC, KB9W, KC7YE, KC8UR, KCI9KEP, KCAGXX,
KD5QHV, KF8KS, KG4KGY, KN4SA, KN5L, KO40P, KO8S, KOCVN, KACY, KODTJ, KOHGN, KT3A,
KT40M, KW6G, KW6R, N1AW, N1CHP, N2BE, N2GT, N2KZ, N2MGT, N4XE, N5DY, NSNT, N7TML,
N8GM, N8KC, N8XMS, N9BOR, NC6V, NF8M, NG2T, NIZR, NJ3K, NN7A, NR4J, NW3V, PS7HD,
VE2AHH/W4, VE7BQO, VE7NI, VE7OM, VO1NA, W1DUW, W1FWB, W10OH, W1PID, W1RO, W1SFR,
W1TPB, W1UJ, W2LG, W2LID, W2QJH, W3CB, W3GK, W4NB, W4RK, W4YOK, W5PDW, W5QLF,
W5RO0S, W6JHQ, WEKOW, WELX, W6TDX, WEVNR, W7GVE, W7IZE, W7LNG, W7UYJ, W8FDV, W8IX,
WBWTS, WICBT, WOKMP, WOPPG, WA1ABI, WA2ELW, WA2QQF, WA5YOM, WA7OET, WA7YAZ,
WABOKR, WABQNN, WA9PWP, WA9PYH, WA9WJB, WA9ZBW, WA9ZJI, WAQVQY, WB2AWQ/7,
WB4EDB, WB6FRZ, WB6SCA, WB8CFO, WB8DQT, WB8LZG, WB8SIW, WB8YYY, WBIDLC, WBOHFK,
WB@B, WB@CJB, WBACNK, WB@IXI, WDIECO, WD@K, WI4L, WACC, WACZ, WIRQO, WW4DX, XE2JA

Operators Use Hiram Maxim’s Straight Key

Sean Kutzko, KX9X
ARRL Contest Branch Manager, kx9x@arrl.org

Fans of manually sent CW worked W1AW in
the Straight Key Century Club’s (SKCC)
monthly Weekend Sprintathon in March.

Not only was W1AW activated by a team of
ARRL staffers, each QSO was made with the
straight key used by The Old Man himself,
Hiram Percy Maxim.

The idea to activate WIAW in SKCC was
launched by ARRL Emergency Preparedness
Manager Mike Corey, KI1U. A member of
SKCC for many years (he holds SKCC
#2679C), Mike recently rekindled his interest
in sending manual CW when he found an old
key and sounder at an antique store. Having
refurbished the unit, he mentioned to fellow
staffers how much fun it was putting old keys
on the air. WIAW Station Manager Joe
Carcia, NJ1Q, noted that a staffer had used
Hiram’s straight key from his famous spark
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gap transmitter “Old Betsy” years ago during
ARRL Straight Key Night, and the idea to
use it during an SKCC Weekend Sprintathon
was born.

Corey posted news of the upcoming activa-
tion to the SKCC e-mail reflector. When
SKCC webmaster Pete Spotts, W1PNS, read
the notice, he offered to make W1AW a
“bonus” station for the event, allowing QSOs
with W1AW to be worth extra points. ARRL
staffers were up to the challenge and fun of
making QSOs with other SKCC’ers.

A team of ARRL staffers operated W1AW
(SKCC #6707) in shifts. While most of the
activity centered on 20 and 40 meters, some
QSOs were made on 15 and 80 meters as
well. “It was exciting to make QSOs with
Hiram’s old key,” Corey said, “but it can be
pretty tiring, too! If you’re out of practice
using a straight key, the ‘glass arm’ shows up
very quickly.”

Hiram Percy
Maxim’s key was
used in the event. The

key’s transmit-receive switch is a knife
switch. [Mike Corey, KI1U, photo]

”

“It was great to use the key from Old Betsy,
noted ARRL Test Engineer Bob Allison,
WBI1GCM, “I hope the stations we worked
were as thrilled as we were!”

SKCC offers numerous on-air opportunities
to engage in manually sent CW. Their
Weekend Sprintathons occur on the second
weekend of every month. For more informa-
tion, visit their website at www.skeegroup.
com.



Radiosport

The 2013 ARRL April
Rookie Roundup — Phone

= Get ready for the RR! This six hour event is aimed at

amateurs licensed for three years or less. Rookies work
everybody; Non-rookies work only Rookies. If you were
first licensed in 2013, 2012 or 2011, you can enter as a

rookie.

=Rookies can enter as a Single Operator or invite some
rookie friends over and operate as a Multioperator.

=Up to five Single Operator Rookies can form a team and
their individual scores will be added together.

= This is a great way for clubs to get their newer members

on the air. Be a good Elmer!

= All scores must be submitted online by 2359 UTC
Wednesday, April 24. No late entries will be accepted.

=Complete rules, logging sheets and |

your score can be found at www.arrl.org/rookie-

roundup.

Scan this QR code to go directly to
the Rookie Roundup home page.

Sean’s Picks

1800 UTC - 2359 UTC Sunday, April 21

inks for submitting

o

Charlie Reppert, KD8OSD of Marysville, Ml took first place in US Call Area

E!' v _. 8 during the 2012 April Rookie Roundup. Look for Charlie to defend his title
__1:3? in his last year of rookie eligibility in 2013. (Photo courtesy KD8OSD)
#o

Sean Kutzko, KX9X, kx9x@arrl.org

u State QSO Parties this month:
Florida, Georgia, Michigan, Missouri,
Montana, Nebraska, New Mexico, North
Dakota, Ontario, South Dakota.

= QRP contests this month: SARA
Low Power Spring Sprint (Apr 1), ARS
Spartan Sprint (Apr 2), QRP-ARCI
Spring QSO Party (Apr 6-7), NAQCC
Monthly QRP Sprint (Apr 10), Flying
Pigs Run for the Bacon (Apr 15), EA
QRP Contest (Apr 20-21), QRP To The
Field (Apr 27-28).

=2013 Spring VHF Sprint Schedule:
144 MHz — Monday, April 1, 2013
(7 PM to 11 PM local time)
222 MHz — Tuesday, April 16, 2013
(7 PM to 11 PM local time)
432 MHz — Wednesday, April 24, 2013
(7 PM to 11 PM local time)
Microwave — Saturday, May 4, 2013
(6 AM until 1 PM local time)

50 MHz — 2300Z Saturday, May 11,
until 0300Z Sunday, May 12, 2013.

=EA RTTY Contest (Apr 6-7): 24 hours
of RTTY! Spanish stations send a signal
report and their province; all others send
a signal report and a sequential QSO
number, beginning with 001.

= JA International DX Contest, CW
(Apr 13-14): How many Japanese
prefectures (states) can you work? Find
out! DX stations send RST and CQ
zone; JA stations send RST and their
prefecture. A great contest.

= ARRL Rookie Roundup — Phone
(April 21): The ARRL RR is in its third
year! Aimed at the newly licensed, this
six-hour contest helps get you on the air
and have fun. If you were licensed in
2011, 2012 or 2013, you can enter as a
Rookie. Complete info at www.arrl.org/
rookie-roundup.

= Ten-Ten Spring Digital Contest

(Apr 27-28): Explore the digital modes
while working 10 meters during this solar
peak! No 10-10 number? No problem;
work 10 stations that have one and
apply for your own!

April 2013
W1AW Qualifying Runs

W1AW Qualifying Runs are held

at 9 AM EDST (1300Z) Thursday,
April 4 and at 4 PM EDST (20002)
Thursday, April 18. The West Coast
Qualifying Runs will be transmitted
by station K6YR at 3590 kHz at

9 PM PDST on April 10 (0400Z
April 11). Unless indicated other-
wise, sending speeds are from

10 to 35 WPM.
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How’s DX?

Bernie McClenny, W3UR, w3ur@arrl.org

4 V&84SMD — Brunei 2012

Gerard Jacot, F2JD

Organized by the Mediterraneo DX Club of
Italy (MDXC) and Gemilang Radio Club of
Tutong, Brunei, the V84SMD DXpedition to
Brunei Darussalam took place from
November 10-23, 2012.

Brunei Darussalam, a Southeast Asia sultan-
ate, is situated on the big island of Borneo
(IOTA OC-088). It shares the northern part of
the island with Malaysia.

The Mediterraneo DX Club (www.mdxc.
org) is an international group of hams based
in Italy whose focus is to activate countries
and islands having little or no ham radio
activity. The MDXC chose Brunei
Darussalam because the sultanate is rich in
history and culture. Brunei is a charming
country with incredibly friendly people.

Making Preparations

The DXpedition was an effort of friendly
cooperation between MDXC hams in nine
countries, namely Austria, Belgium, Brunei
Darussalam, France, Germany, Indonesia,
Italy, Romania and Switzerland.

Our two Italian leaders, Antonio, IZ8CCW,
and Gabriele, I2VGW, spent the months prior
to the DXpedition trading e-mails and having
Skype conferences with the Gemilang team,
which obtained the V84SMD call sign and a
6 meter permit.

As our departure date approached, we gath-
ered our equipment and packed it up for
shipping. Our equipment consisted of five
ICOM transceivers (four IC-7000s and one
IC-7200) and two Elecraft K2 transceivers
used mainly for CW. To make sure we would
be heard we brought two Acom 1010 700 W
amplifiers, one Tokyo Hy-Power 700 W
amplifier, one Ameritron 500 W amplifier
and one Italian HAL600 Atlantic 600 W
solid-state amplifier. The Gemilang Radio
Club supplied one Yaesu FT-950 transceiver.

On the Beach

We arrived in the capital city of Bandar Seri
Begawan on November 11 and were treated
to a very warm welcome from the Gemilang
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International cooperation brings hams
from across the globe to put Brunei on the air.

South China Sea

Mukim Pekan
Tutong

Pantai Seri
Kenangan

At the beach site, the antenna farm included
two five band Spiderbeams, 80 and 160 meter
verticals, a vertical for 30 meters, a vertical
for 12 meters and a K9AY terminated loop
for receiving. Norbert, DJ7JC, brought along
a Four-Square for 40 meters. We had a very

group. We were able to resolve the usual
customs problems quickly and boarded a bus
to take us 35 km to the Halim Plaza Hotel in
Tutong. Stations were set up at both Pantai
Seri Kenangan beach and the Halim Plaza
Hotel in Tutong and operated simultaneously.

The members of Gemilang
had prepared an excellent
site at Pantai Seri
Kenangan, literally, the
“unforgettable beach,”
which is 4.5 km from the
city of Tutong. The site
included a large air condi-
tioned tent with an opera-
tions room and barbecue
area, power and exterior
lightning as well as two

3 element Yagis for 15 and
20 meters. We are grateful
to Roslan, V85AVE, vice
president of Gemilang
group, and Ayub, V85TX,
who, with their extraordi-
nary team, had worked so
hard to set up the site.

Michel, F5EQT (left), the V84SMD HF “Antenna Magician” and Paolo,
IW2ETR, installing one of the Spiderbeams.



Hard work and cooperation between the Mediterraneo DX Club and the Gemilang Radio Club of
Tutong, Brunei made the V84SMD DXpedition a success.

Gerard, F2JD,working his favorite mode — CW.

Brunei locals Ayub, V85TX; Nazim, V85AX;
Moksin, V85XD, and Roslan, V85AVE, were big
supporters of the MDXC V84SMD DXpedition.

large area on the beachfront and Stefano,
1Z5GST, did a good job erecting the verticals
and maintaining them.

We also erected a 6 element 6 meter Yagi,
which was very effective, especially for
contacting Japan. Ovidiu, YO9XC, and Feri,
YOSOED, were very active on the Magic
Band and made more than 600 contacts.

At the Halim Plaza Hotel site we had two
100 W stations. We mounted a five band
Spiderbeam and a multiband vertical on the
roof of the hotel — a difficult task since the
roof wasn’t flat. We operated these two
stations near our rooms on the ninth floor.

A minibus running on a 3 hour schedule
transported operators between the hotel and
the beach. The drivers, who were members of
the team, did a great job.

Two days after we arrived two officials
visited us, Legislative Council Member His
Honorable Awang Haji Ramli bin Haji Lahit
and Penghulu Mukim Telisai. The event drew
the local press and television reporters, who
conducted interviews with the foreign team
members. You can see an interview at: Www.
rtbnews.rtb.gov.bn/index.php?option=
com_content&view=article&id=

The Royal Barge is shown here in front of the Sultan Omar Ali Saifuddien Mosque in Bandar Seri
Begawan. The mosque is a major tourist attraction of Brunei.

5728 % 3Alaunching-of-amateur-radio-
expedition&catid=34 % 3Alocal &Ite
mid=66

On Friday November 16 a group of hams
from Sumba, East Malaysia came to Brunei
to meet us. They included John, 9M6JC;
Mervyn, OMOEMT; Tom, OM6TMT, and
some shortwave listeners. We had a great visit
with them and enjoyed showing them our
operation.

In conjunction with the event and as part of
our contribution to promote Amateur Radio,
we held an open house at the beach site
November 18.

An Uncooperative lonosphere

‘We operated with five foreign radio teams
each working 3 hour shifts plus one Brunei
operator team. Our CW team consisted
primarily of DJ7JC, DJ9RR, DL3GA, F2]D
and OE3JAG with some additional activity by
ON7RN and YO50ED. The two SSB teams
were FSEOT, HBOOCR, 1Z5GST, IT9ZZ0
and YO9XC and I8YGZ, IK2LTR, IW2ETR,
ON7RN and YOS0OED. The main RTTY

team included F1HRE, IK2LTR, IW2ETR
and IZ2GNQ. A mixed SSB/RTTY team was
made up of 2VGW, IZ5GST, IZ8CCW,
ON7RN and YB3MM. The local V8 opera-
tors were also very active, mostly on SSB and
RTTY. Finally, Eleanor, the spouse of Heye,
DJORR, was a big help, especially at the
antenna farm.

Unfortunately, propagation wasn’t on our
side. This was evident especially during the
daytime when we sometimes only made a
few contacts in a shift. The final tally was
only 39,141 contacts, which was much fewer
than what we had expected. Of course, we
logged many Japanese stations and we were
able to contact some European and American
stations, though the constant din coming from
the Japanese stations made that difficult. Our
final results were: CW — 16,448; SSB

— 14,561 and RTTY — 8132. 14,060 unique
calls were logged from 163 DXCC Entities
and all 40 CQ Zones. The team would like
especially to thank Giuliano, IK2VUC, for all
his hard work as the V84SMD QSL Manager.

Photos courtesy of Gerard Jacot, F2JD.
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The World Above 50 MHz

Despite the sun “taking a nap” over the
holidays, several more openings occurred
from Australia and New Zealand to the
mainland USA, particularly on January 1, 16
and 18.

Carl Luetzelschwab, K9LA, read about
December ZL contacts on 6 meters and
commented: “No doubt an E; (sporadic E)
link for us farther North.” Now to the ques-
tions posed in last month’s column.

Why were so few other Pacific countries
heard/worked during the December ZL
openings?

This is probably due to the geometry of the
path. New Zealand and the southern main-
land states are roughly
equidistant from the
geomagnetic equator.
Australia is one Eg
hop farther away from
North America and
the Transequatorial Propagation (TEP) zone.

There were a few VK contacts in January.
K4RX (EM70), KSRK (EL29) and N3LL
(EL86) were among the fortunate few to
work VK5PO January 15/16. It likely
requires double hop E; for VK to reach the
TEP zone beaming toward North America.
Contacts with Remi, FK8CP,
were not reported; he may have
been in France at this time. New

In theory, it may be possible
for New Zealand to reach
North America in the summer
on 6 meters.

e
'} Jon Jones, N@JK, nOjk@arrl.org

More Magic In January

Hot propagation on 6 meters had the “down-unders” working the “up-tops.”

from the mainland USA to Hawaii is north
of the geomagnetic equator. Thus, TEP is
not possible. Propagation to Hawaii from
North America on 6 meters may take place
via multihop Eg, direct F, or F, backscatter,
but not chordal hop TEP.

Summer in North America is the peak E;
season and the winter E; season peaks
“down under.” Why have no ZL contacts
been reported by North American sta-
tions during the last week of June?
E,-TEP contacts are rarely made from North
America to CX, LU, PY, etc during June via
E; links to TEP. On June 7, 2012, KAGU,
KF6A, WODR, K1TOL, AC4TO and others
worked LUSFFE. On
June 12, KIHTV

spotted LW3EX on 6. In
theory, it may be pos-
sible for New Zealand to
reach North America in
the summer on 6 meters.
To do so, the path from the New Zealand end
needs an E; link to reach the TEP path that
continues to North America. The LUs don’t.
So, the ZL-US mainland summer path
requires more factors to fall into place for it
to work. Perhaps ZL1RS and ZL3NW will
explore the potential of the path this summer.

First 24 GHz contact via the Moon
from North America to Japan

Al Ward, W5LUA, worked JA6CZD on
24 GHz on January 2, 2013.

On the Bands

50 MHz. E dropped off after the holidays,
but a number of good openings were
reported mid-month. On January 1, stations
in the Pacific Northwest worked California
and the Midwest. K7CW, VA7FC and
AET7KI were active. From Wichita, Kansas,
Bob, WB@NRYV, made contacts to Arizona
and California. (Bob was active on EME
back in the *80s.) VE3KU worked PYINX
at 2253 UTC on the 1st for a great start in the
New Year. KITOL, N3DB, N8CJK,
KF8MY and others spotted PP1CZ, PY1RO
and PY4RGS. K6QXY, KE7V and NA6XX
spotted HC2UA on 50.095 MHz around
2100 UTC January 1 (see Figure 1). This
may have been F, or multihop E,. Ecuador
has been relatively rare compared to other
South American countries.

The solar flux was over 140 the first week of
January but no definite North American F,
contacts were reported. On the 12th, monster
sunspot AR1654 was directly facing the
Earth, but no significant flares or CMEs
occurred. Six meters took a break. Then, on
the 13th, E; formed across the
Gulf of Mexico and Central

Caledonia is well situated for the

America. This allowed “Eg

TEP zone to North America and
Remi may be able to reach it

directly without needing an “E; I

link.” Some of the other South

Pacific countries may have been A

in the wrong location to work
TEP to North America, possibly
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links” on to South America via
TEP. NW@W (EM47) worked
TI5XP, TIS/NSBEK and V31AE
around 2330 UTC. Then Fred,
PY2XB, worked KOYW
(DM67), WD5K (EM12) and
was heard by WOWOI (EN22)
around 0020 UTC. On the

too close to the geomagnetic
equator. The ESTWL/b on
50.049 MHz was active but not
spotted in North America.

P e
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evening of the 14th (15th UTC)
Dave, N7DB, in Oregon had E;
to Colorado and Kansas.

Where was Hawaii?

That was answered January
18/19 when K6MIO/KH6
caught a great opening to much

D

January 16 UTC the ZL to North
America path opened again.
W5KI, NOXA (EM28),
KA9CFD (EN40), K5SW
(EM25), KSYY, WZ8D and

of North America! Hawaii was
“there” in December, but the
propagation was not. The path
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Figure 1 — On January 1, HC2UA was spotted on 50.095 MHz.
Was it F» or multihop Eg? [dxmaps.com]

others worked Rod, ZL3NW,
between 00100200 UTC.



W5KI in Arkansas worked Rod at 0013
UTC and heard ZLL.3NW for over 1% hours!
“Sam, K5SW, worked Rod, ZL3ANW
(RE66), on 50.095 CW. I thought I had
gotten in too late, but kept ‘dogging’ the
posted frequencies. Finally, Rod began to
peak about 0142 UTC. San, KSYY and I
both called and he went back to San. I called
next and worked Rod 559. He was only
readable for 3-4 minutes.

I knew he was on the band earlier as I heard
guys calling and working him, but I was
unable to copy him here until that time
frame.” Rod sent this e-mail to San:

Hello San,

Great to make the contact with you
and thanks for calling.

‘We may have had a contact in the
past but I too would need to check my
paper log.

I was using a TS-2000 and a home-
made amplifier using 3 x 4CX250B
tubes — about 1 kW out. The antenna is
also homemade and is 10 elements on
an 80 ft tower. I do however get some
QRM from the local TV transmitter,
which does not help. It will be going
QRT in April so my noise floor should
be reduced.

I look forward to future 6m contacts
with you.

VY 73 Rod ZL3NW

On the 16th an extensive E-TEP opening to
South America took place. Again, E; to the
Gulf of Mexico and Central America set the
stage. K2DRH (EN40) spotted ZF1EJ at
2324 UTC and Andy, YS1AG, at 2358 UTC.
K@HA (EN10) had good copy on PY1RO at
2330 UTC, noting “aurora TEP flutter” on
the signal. Brazilian stations were spotted
across the southeast states. K4MM heard
ZLIRS at 0007 UTC on the 17th. Rare
Paraguay ZP5SSNA went into KAMVL’s log
at 0005 UTC. W70UU in Idaho heard the
WOIDR/b (EL86) via double hop E; at 2335
UTC on the 18th.

“An Interesting Event” —

Jim Kennedy, K6MIO/KH6

A rare winter 6 meter opening from Hawaii
to the southern states took place the evening
of January 18 (19 UTC). K6MIO/KH6
(BK29) worked W4, W5, W6, W7 and W0
from 0024-0120 UTC. Fred, KH7Y, worked
K7JA. W4GCB put out the first spot. Jay,
N40X, reports:

“I was one of the fortunate ones to work Jim,
K6MIO/KHS6, on SSB on January 19, 2013
UTC (January 18 local). I called my buddy,
Roger, NA4RR, and he worked him before I
did and I thought I was going to be left out,
but Jim peaked right after working NA4RR
and I put him in the log for my first KH6 on
6 meters. NA4RR was running 50 W from

?._huaﬁﬁ.l ;
N T
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Figure 3 — January 28 was “XE evening” with Mexico working
into W4, W5, W7, W9 and W@ lands. [dxmaps.com]

an FT-817 with a Tokyo Hy-Power amplifier
(www.tokyohypower.com) and a 6 element
quad at 35 feet. Jim was the first KH6 for
NA4RR as well. I was running 100 W from
a Kenwood TS-590S and a Hex Beam at

45 feet. I am borrowing the TS-590S from
NA4RR — I told him I get another month of
rental on the 590S for the KH6 tip! I believe
Bert, WA4VUT, worked Jim as well. Bert
has a pair of stacked 5 element M? Yagis
(www.m2inc.com) and 1500 W.”

On the 19th, Sam, KSSW (EM25), also
“worked Jim, KEOMIO/KH6 (BK29), at
0109 UTC on 50.130 MHz SSB with 5 x 5
sigs (he was being worked by many stations,
but he was not copied here for a long time,
then his signal began to improve). I may
have heard bits of the KH9 beacon on
50.014. Tim, NW@W (EM47), heard
K6MIO/KH6 and also heard VK5PO

weakly CQing under KB7Q. ZL1RS worked
K6QG (CM98) in California at 0117 UTC.

The Wake Island beacon KH9/WA2YUN/b
was spotted by KSRK, W6TOD and
WA7JTM around 0120 UTC!

“I copied KHY/WA2YUN/b at 0134Z on
50.014 nobody home — sob sob.” —
WA7ITM

What was the propagation mode from North
America to Hawaii and Wake Island? KSSW
speculated it might be direct F, as the path
did not cross the geomagnetic equator. Sam
observed: “There was lots of E-skip going
on as well.”” From Hawaii, Jim, K6MIO/
KH6, thinks that the primary mode was
multihop Es. “The band opened here at

1418 HST 01/18/13 (0018 UTC 01/19/13)
and was open for about 1% hours. The first
station through was WA4VUT in Mobile,

Figure 2 — Jim, K6MIO/KHB6, was at his station on January 18 when a rare 6 meter opening formed
allowing him to contact stations in the southeastern US. [Jim Kennedy, KEMIO/KH6, photo]
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AL. In all, I had 35 contacts and the states
worked included Alabama, Arizona,
California, Florida, Mississippi, Nevada,
Oklahoma, Pennsylvania, Texas and perhaps
a couple of others.

“The skip footprints corresponded to 2E,
3E, and 4E;. All the signals were of roughly
equal strength, as the ‘searchlight’ lit up one
footprint and then another, back and forth.
W6 was no stronger than W4 and there were
about as many stations worked in each of the
three footprints. I suspect that this opening
was a combination of chordal sporadic E to
the mainland southeast coast with irregulari-
ties scattering signals out of the chordal path
at roughly 2Eg, 3E and 4E ranges. It was an
interesting event.”

Jim Kennedy, K6MIO/
KHB6, presented a talk
— “Extreme Multi-Hop
50 MHz E;” — at the
Central States VHF
Society (www.csvhfs.
org) meeting in St
Louis, Missouri, July 24, 2010 discussing
this type of “extreme” E; propagation. The
terms he mentioned earlier — “2E,, 3E and
4E,” — refer to discrete E layer hops for the
signals. The 2E, range is 3400-4400 km, 3E,
= 5100-6600 km and 4E = 6800-8800 km.
This is based on the geometry and height of
the E layer. With discrete E hops, there may
be gaps from which a location could not
work Hawaii. Often scattering off irregulari-
ties in the E; layer can fill in some of these
gaps. Chordal E occurs when the signals do
not return to earth but reflect within the

E layer.

“If the upcoming ray path from the ground-
based antenna was somehow bent away
from its original path so that it hit the spo-
radic E cloud at a much shallower angle
(often called grazing incidence), then the
signal could skip off the cloud, also at a
shallow angle, but with a much lower free-
electron density than otherwise required.
The skip angle would not be enough to
return the ray path to the ground, but it could
send the path forward nearly parallel to the
Earth’s surface.

“With the Earth’s curvature, the path would
eventually run into the E layer again farther
downstream, without ever hitting the ground,
as a chordal hop. The second encounter with
the E layer would still be at a very shallow
angle and this could produce yet another
chordal hop, and so on. If suitable clouds
were available farther downstream, this could
2o on until something else bent the path
sharply enough to bring it back down to
Earth!

Due to the shallower angle between the
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The skip angle would not be
enough to return the ray path
to the ground, but it could
send the path forward nearly
parallel to the Earth’s surface.

signals path and the E layer, the MUF may
be higher with chordal hops than regular E.
The same process occurs in the F layer with
TEP. Thus, the January 18/19 opening
between Hawaii and the mainland USA was
an E layer event, probably due to a combina-
tion of chordal E and scattering of signals
out of the E layer at nE, distances.

This opening had many stations “pumped
up” for the January VHF Contest. Unfor-
tunately, the Hawaiian opening did not
repeat itself during the contest. There were
some E Saturday evening of the contest
from W4 to W1, W2, W8, W9 and W0Q.
From eastern Kansas, W4IMD, and W4NH
(EM84) were loud on E around 0245 UTC
January 20. WOEWZ (EN52) worked
Louisiana, Texas and
Oklahoma from 0300-
0500 UTC. Sunday
evening WOEWZ and
K2DRH (EN40) worked
E, to Florida. Most of
the openings were
limited and short lived. On the 22nd
BV2DQ and BA4SI copied the KHY/
WA2YUN/b at 0500 UTC.

January 28 was “XE evening” for many (see
Figure 3). XE1AU, XE2JA, XE2JS and
XE20R worked W4, W5, W7, W9 and W@
from 0100-0300 UTC. Rafael, XE20R
(DL98), ran off 20 contacts with W6 and
W7 between 0320-0340 UTC. K7ULS
(DN41) worked XE2JS, K200, K5HV and
KES5Q while running just 100 W and a
vertical. NSAFY (EM15) logged XE1CQ,
XEIFAS, XE2AU and XE2JS. (Thanks
205MorningReport, www.wlrzo.com.)

The last significant opening of the month
took place the evening of the 28th through
the 29th UTC. KB3RHR chatted with Eden,
ZF1EJ, at 2255 UTC and caught Faber,
HKGF, at 2257 UTC, who showed up under
Eden on the 28th. I believe Faber is the
owner of the HK6FRC/b. AC4TO, NAQWZ
and K8LEE spotted LUSFF around

0040 UTC the 19th. Later N@JK (EM28)
logged KD5SOMJ (DM41) 0240 UTC and
N@LL (EM09) chatted with XE2JS (DL68)
at 0315 UTC. Bill, KOHA (EN10), logged
XEIFAS and XE1GZU (DL80). Bernie,
W3UR (QST’s “How’s DX editor), was
active from Dominica as J77A and made
some TEP contacts to Argentina, Brazil and
Paraguay (dxing.at-communication.com/
en/j76a_j77a_dominica-island).

144 MHz. There aren’t many terrestrial
reports this month for 2 meters or the UHF
bands despite relatively warm weather in
many states. WBGYWW (EN22) worked
W@ANH in rare EN47 on the 14th at

0308 UTC with 59 signals. NOYK (DM98)

worked N@SP (DM79) and WATKYM
(DN71) January 26 at 1425 UTC. John,
WS5UWB (EL17), caught an interesting
“Trans-Gulf” tropo opening on January 27:
“While playing on 2 meter EME this eve-
ning, 144.117 MHz, I could not detect
K9KNW’s (EL96ec) EME signal, but after
re-aiming the antenna direct, we completed
on tropo.”

Fred, KH7Y, gave John, WOIN, his 50th
state on 2 meters via EME on January 30.

Roger, VEISKY, has another way to work
his favorite VHF and UHF bands despite the
propagation doldrums; he has been active on
the AO-7, FO-29 and VO-52 satellites. This
is a good way to make use of your gear and
a challenging activity in its own right. Yuri,
UT1FG/mm, who is very active on 6 meters,
is on the FO-29 and VO-52 birds from all
water grids. (Thanks 205MorningReport.)

222 MHz. NOPOH (DM79) reports
WA7KYM (DN71) and WD@BQM (DN81)
are active on 222.

1296 MHz. W5MRB (EM35) heard
WD5AGO/b on 1296.300 MHz on January
27 at 1650 UTC.

1J. Kennedy, KH6/K6MIO, “Extreme Multi-Hop
50 MHz Eg,” Paper presented at the Confer-
ence of the Central States VHF Society,
St Louis, MO, July 24, 2010.

Here and There
Jeft, KITEO, graces the February 2013
cover of CQ Magazine.

The KH6HME call is now registered to
the California Pacific Amateur Radio
Club. The KHGHME VHF/UHF and
microwave beacons on the “Big Island”
will continue to be active under that call
sign. Thanks KH7Y.

Lance, W7GlJ, will be active from Clipper-
ton Island on 6 meters with the Cordell
group TXSK as you read this. Good luck
working him.

Al Ward, WSLUA, has worked VK7MO/p
in 10 different Australian grids on the

3 centimeter microwave band. VK7MO
runs 45 W to a dish antenna that is only
0.7 meters. He uses an 18 inch offset feed
on a dish similar to a satellite TV dish
antenna. One could run this setup from an
apartment, duplex rental or “CC & R”
restricted area as this type of dish antenna
is allowed. I find this amazing — working
the “vltimate DX of EME” from a “no
outside antenna’ home with a satellite TV
dish antenna. Forty five W is high power
on the 3 centimeter band but I am
intrigued by this concept.



Special Events

Maty Weinberg, KB1EIB, events@arrl.org, www.arrl.org/special-event-stations

Contact these stations and help commemorate history. Many provide a special QSL card or certificate!

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,
Ireland. 2013 is the year of the Gathering in
Ireland, a celebration of all things Irish. The
IRTS has been issued a special call, EI13CLAN,
which will be on air throughout the year. In
keeping with the spirit of the Gathering, the
IRTS offers the chance for all amateurs with
Irish ancestry to get their call entered on the
CLAN Roll of Honor, details at irts.ie/clancq or
www.qrz/db/ei13clan.com; queries clan@irts.
ie; irts.ie

Mar 15-Mar 17, 1500Z-2200Z, KC52ZJY,
Pineville, LA. The Amateur Radio Club of
Central Louisiana. Louisiana Nursery Festival
Special Event. 21.260 14.250 7.235. Certifi-
cate.* ARCCLA, PO Box 8852, Alexandria, LA
71306. arccla@arccla.us or www.clarc.us

Mar 23-Mar 24, 0000Z-2359Z, W4P,
Punta Gorda, FL. Peace River Radio Associa-
tion and Charlotte Amateur Radio Society.
Ponce de Leon 500t Anniversary and 2013
Charlotte County Air Show. 14.250. QSL. Peace
River Radio Association, PO Box 510943,
Punta Gorda, FL 33951. www.w4dux.net

Mar 30-Mar 31, 1300Z-2200Z, KC2YYL,
Youngstown, NY. Niagara County Special
Events Radio Club. Amateur Radio Lighthouse
Spring QSO Party. 7.225; 20/17/15/12 m.
Certificate. John Titta, AC2DD, 1460 Staley Rd,
Grand Island, NY 14072. YouTube search
“KC2YYL.” ARLHS #1804. Bands may vary
depending on conditions. ac2dd @arrl.net or
www.kc2yyl.net

Apr 1-Apr 6, 0000Z-23592Z, KGR, Boone,
IA. Tall Corn Amateur Radio Club. Frost Buster
Race. 15 20 40 m SSB CW PSK. Certificate.
E-mail only wObnw@yahoo.com. Commemo-
rating the first race of the season at the Boone
Speedway. www.qrz.com/kdOmed or www.
gsl.net/kdOmed

Apr 4-Apr 7, 16002-2359Z, WAGGM,
Columbia, TN. Maury Amateur Radio Club.
Mule Days. 14.260 14.065 7.260 7.065. QSL.
Andreas Eastep, KJ4JEK, 504 Hemingway Dr,
Columbia, TN 38401. A celebration of all things
related to mules. www.w4ggm.org

Apr 5-Apr 6, 2200Z-2200Z, W5CCH,
Oklahoma City, OK. Oklahoma City-County
Health Department Amateur Radio Club. Na-
tional Public Health Week. 28.365 21.365
14.265 7.265 PSK 14.070 7.035. Certificate.
Dave Cox, Oklahoma City-County Health
Department, 921 NE 23 St, Oklahoma City,
OK 73105. www.occhd.org/w5cch

Apr 6, 1300Z-2100Z, W8VP, Cambridge,
OH. Cambridge Amateur Radio Association.
World Famous Cambridge Glass, 1902-1958.
14.260 7.235. Certificate & QSL. Cambridge
Amateur Radio Association, PO Box 1804,
Cambridge, OH 43725. 4th Special Event in
CARA’s year-long 100" Birthday Celebration.
QSL. Certificate available for anyone who works
ALL 12 of CARA’s monthly Special Events of
2013. www.w8vp.org

Apr 6-Apr 7, 1400Z-1000Z, K4ANBR,
Titusville, FL. North Brevard Amateur Radio
Club. Relay For Life. 28.380 14.200 7.185.
Certificate. NBARC, PO Box 1033, Mims, FL
32754. northbrevardarc.com

Apr 6-Apr 7, 18002-2359Z, WOD, Saint
Louis, MO. The Dent County Raiders. Missouri
QSO Party. 21.380 14.250 7.220 3.825. QSL.
WA@JCO, 6954 Winona Ave, Saint Louis, MO
63109.

Apr 9-Apr 11, 1400Z-2100Z, W4LX, Fort
Myers, FL. Fort Myers Amateur Radio Club.
Honoring WWII Gunners at Buckingham Air-
field. 28.360 21.360 14.270. Certificate & QSL.
FMARC, PO Box 61183, Fort Myers, FL 33906.
www.fmarc.net

Apr 9-Apr 14, 1600Z-2200Z, W4F, Clear-
water, FL. Silver Wings Fraternity. Sun n’ Fun
Fly In. 28.325 21.250 14.250. QSL. Bob Flynn,
WA4OAB, 1281 Forrest Hill Dr, Clearwater,

FL 33756. wadoab@gmail.com or www.
silverwings.org

Apr 11-Apr 15, 1330Z-05272, W1MGY,
Indian Orchard, MA. Titanic Historical Society.
1018t Anniversary of the Titanic Voyage. 14.260
14.033 7.260 7.033. QSL. Titanic Historical
Society QSL, PO Box 51053, 208 Main St,
Indian Orchard, MA 01151. webpages.charter.
net/kb1mu/Titanic/titanic.htm

Apr 12-Apr 13, 17002-2400Z daily and
Apr 14 1700Z-1900Z, K4S, Venice, FL.
Tamiami Amateur Radio Club. Venice Shark’s
Tooth Festival. 21.313 18.153 14.236 14.075.
QSL. Jack Sproat, W4JS, 1419 E Manasota
Beach Rd, Englewood, FL 34223. tamiamiarc.
org

Apr 13, 13002-2200Z, W3SGJ, Beaver
County, PA. Beaver Valley Amateur Radio
Association. 90" Anniversary. 21.380 14.280
7.240 3.970, PSK31, CW. Certificate & QSL.
Beaver Valley Amateur Radio Association,

PO Box 424, South Heights, PA 15081. Certifi-
cate for two or more bands or two or more
modes. w3sgj.org

Apr 13, 1400Z-2100Z, WAMGN, McAles-
ter, OK. Masonic Gathering, Amateur Radio
Masons. Celebrating Ninety Years of the Inter-
national Order of Rainbow for Girls. 14.333.
QSL. Wade Massey, 1016 Weiss Ave, Prince-
ton, TX 75407. To track the station or for addi-
tional information, like our Facebook page at
www.facebook.com/groups/W4MGN.SE/ or
follow us on Twitter @ W4MGN (twitter.com/
W4MGN).

Apr 13, 16002-2259Z, NI6IW, San Diego,
CA. USS Midway (CV-41) Museum. USS Mid-
way (CV-41) Decommissioned 1992, Chief
Petty Officer Grade Established 1893. SSB
14.320 7.250 14.070 PSK31 D-STAR 012C.
QSL. USS Midway Museum Radio Room,

910 N Harbor Dr, San Diego, CA 92101.

Apr 13-Apr 14, 0900Z-1500Z, W4C,
Georgiana, AL. Jim Bell Wireless Association.
42nd Annual Calico Fort Arts and Crafts Fair.
28.400 21.350 14.240. QSL. George Milligan,
AK4ANG, 1507 Ramer Grady Rd, Ramer, AL
36069. Everyone is invited to stop by and try
their hand at the Morse Code Demo table.
www.k4tns.org

Apr 13-Apr 14, 1400Z-2000Z, W4S,
Sevierville, TN. Sevier County Emergency
Radio Service. 101 Years After The Titanic
Sinking. 21.325 14.260 7.210 3.815. Certificate*
& QSL. Richard Sawaya, Sr, N4JTQ, 2005
Spence Mountain Lp, Sevierville, TN 37876.
100% QSL with a SASE 8 x 10 or larger
envelope for both QSL card and certificate.
2013titanicevent@gmail.com or www.
sevierares.org

Apr 19-Apr 21, 1700Z-1700Z, K2BSA/8,
Zanesville, OH. Muskingum Valley Council BSA.
Scoutfest 2013. 14.290 7.190. QSL. Matt
Murphy, c/o Muskingum Valley Council BSA,
734 Moorehead Ave, Zanesville, OH 43701.
kc8bew @gmail.com or ke8bew.net

Apr 20, 0000Z-2359Z, GB5IMD, Flat Holm
Island, Wales. Gordano Amateur Radio Group.
International Marconi Day. 28.505 21.250
14.250 7.150. Certificate. Jim Bryant, 2 Red-
cliffe Close, Portishead, Bristol BS20 8HB,
United Kingdom. Full details at gdusb.net/IMD/
imd-2013/. Awards info at g4usb.net/IMD/
the-award/. www.g4kpm.co.uk/flat-holm-
expedition-april-2013.html

Apr 20, 1400Z-2200Z, K5C, Burton, TX.
24t Annual Cotton Gin Festival. 21.340 14.340
14.040 7.040. Certificate. Burton Cotton Gin
Special Event Station K5C, PO Box 98, Burton,
TX 77835. burtoncottongin @earthlink.net

Apr 20, 15002-2200Z, W5BMC, Morgan
City, LA. Bayouland Emergency Amateur Radio
Service. Bayou Teche Black Bear/Wooden Boat
Festival. 14.265 7.265 EchoLink node 507010.
QSL. Jackie Price, KA5LMZ, 708 Front St,
Morgan City, LA 70380.

Apr 20-Apr 21, 1900Z-1900Z, W7ZA,
Aberdeen, WA. Grays Harbor Amateur Radio
Club. GHARC Birthday Event. 14.255 14.050.
QSL. GHARC Birthday Event, PO Box 2250,
Aberdeen, WA 98520. gharc.org

Apr 26-Apr 28, 1400Z-2000Z, N9OL,
Springfield, IL. Sangamon Valley Radio Club.
Boy Scouts of America Lincoln Trail Hike.
14.270 14.030 7.260 7.030. QSL. Sangamon
Valley Radio Club, c/o American Red Cross,
1045 Outer Park Dr, Springfield, IL 62730.
ed @efgaffney.com or www.svrc.org

Apr 27, 1200Z-2100Z, W40OLB, Maryville,
TN. Smoky Mountain Amateur Radio Club.
WB4NBE Commemorative. 14.285 14.070
7.185 7.035. QSL. Smoky Mt ARC, 2054
Independence Dr, Maryville, TN 37803.
smokymountainarc.org

Apr 27, 14002-1900Z, W2M, Poughkeep-
sie, NY. The QSY Society. 222" Birthday of
Samuel F. B. Morse. 18.076 14.061 7.034. QSL.
Stan Levandowski, 6 Chatham Ct, Fishkill, NY
12524. Do not send money or envelopes!
wb2lqf @arrl.net or www.gsysociety.org

Certificates and QSL cards: To obtain a
certificate from any of the special event sta-
tions offering them, send your QSO informa-
tion along with a 9 x12 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 informa-
tion. *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.

Submissions must be received by ARRL HQ
no later than the 15t of the second month pre-
ceding the publication date; a special event
listing for Jun QST would have to be received
by Apr 1. In addition to being listed in QST,
your event will be listed on the ARRL Web
Special Event page.

You can view all received Special Events at
www.arrl.org/special-event-stations.
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- Vintage Radio

John Dilks, K2TQN, k2tgn®@arrl.org

—

I discovered an unknown amplifier on
eHam.net. The seller’s description was very
tempting. As I read about the features, I
could see it was a descendent of the still pop-
ular SB-220 amplifier. In the past I owned
two of these and both were very good per-
formers.

The features Heath designed into the SB-240
put this amplifier well ahead of its time. It
used the same reliable 3-500Z tubes as the
SB-220. This one, housed in the cabinet style
of the SB-104 series, was to be sold as a
complement to that line. Here are some of
the unique features of this amplifier:

® A plug-in transformer

= SSB/CW switchable power supply so you
canrun 1 kW CW/SSB or 2 kW SSB

= Temperature controlled two stage fan

= Overdrive grid current lock out protection
= Protection up to 5:1 SWR

® Zero signal plate current

® Normal and overdrive LEDs

= Metering of forward PEP, reflected power,
plate current, grid current and high voltage

® Requires less than 100 W drive
m Coverage of 80, 40, 20, 15 and 10 meters
® 220 V ac or 125 V ac power supply

It appears this amplifier is like an SB-220 on
steroids.

This is a front
view of the SB-240.
You can see the “HOHMBREW

Electronics model SIGNAL 2400EX” on the panel.
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Heathkit SB-240 2 kW Amplifier

A sidelined prototype finds its way into the light.

David Poplewski, KC8IV, with his “lost” SB-240.

The seller was David Poplewski, KC8IV. He
opened his eHam.net listing with these
words, “What! You say you never heard of a
Heathkit SB-240 amplifier. Well you and
most of the ham radio operators around the
world never heard of this amplifier and there
is a story behind it. This is a very, very, very,
rare piece of Heathkit history.”

This is a front
panel view of the

metering system.

Dave’s Story, Working at Heathkit
The story of the SB-240 begins with an
American serviceman posted overseas and a
fateful mail call:

During the Vietnam War, in 1968, I
was stationed in Germany. One evening,
during mail call, I received a Heathkit
catalog. This was almost as much of a
highlight as receiving a letter from my
wife. To get a Heath catalog while in the
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Army was a real pleasure. I could just
drool over all the cool kits to build, but,
alas, not while I was so close to going
home and getting out of the Army.

‘When I got to the back of the catalog, |
saw an advertisement that the Heath
Company was looking for electronic tech-
nicians. Since I would be getting out in
90 days, I decided I'd write them a letter
about the positions they had and ask them
for a job. The Heath Company wrote back
and said to come see them when I got out
and they would have a job for me.

When I got home in the fall of 1968, 1
headed to Benton Harbor, MI to see about
the job. I took a short test, did a few inter-
views and I was hired as a production line
technician in the wired instruments divi-
sion.

Over his 25 years there, Dave advanced to the

A top view of the
interior showing
the 3-500Z tubes
in the neat and
spacious interior.

position of Technical Consultant for Amateur
Radio Products, then to Customer Service
Supervisor for Amateur Radio Products,

and then to Amateur Radio Product Line
Manager.

He eventually moved to Quality Evaluation
Engineering where he could put his technical
talents to work. It was a hands-on position
where he was able to work with engineering
and new product development. It was there he
had the opportunity to test build this SB-240,
evaluating the manual and construction steps.

During beta testing, to disguise the amplifier,
the front trim strip said “HOHMBRU Elec-
tronics model SIGNAL 2400EX” and was
painted the two-tone tan and brown colors.

In his eHam.net posting he went on to say,
“Since Heathkit no longer exists; I have de-

The underside shows this to be a well built amplifier in like-new condition.

cided that I now can sell this amplifier. I have
had this amplifier in storage since 1976 and it
is beautiful.”

Why We Never Heard

About the SB-240

Dave built a prototype amplifier for evalua-
tion but there the story takes a sharp turn:

‘When this amplifier was developed, it
was sent from final engineering through the
normal Heathkit manual proof build cycle;
to establish the engineering and build-abil-
ity of the kit. It also was an opportunity to
build it using production parts. This was a
limited proof build of only 10 units. To my
knowledge there are only three still in exis-
tence.

As far as engineering and manual depart-
ments were concerned, this amplifier was
ready for final production. It never made it
to market because, about the time it was
ready for production, the FCC was consid-
ering banning the manufacturing of Ama-
teur Radio amplifiers with 10 meter capa-
bility. The decision hadn’t actually been
made, but the Amateur Radio Product Man-
ager in charge at the time decided he didn’t
want to pick a fight with the FCC over the
issue. He decided to put the product on the
shelf and that’s where the design stayed.
How do I know this is true? Because I
worked at Heathkit for 25 years and [ was
one of the 10 builders. Some of us were
lucky enough to retain our proof build units.

Dave’s historic SB-240, kit building manual,
operating instructions and schematic have
been sold to, I assume, a happy new owner.

Dave concluded, “Do I ever regret going to
work for Heathkit? Not in the slightest. I can
say this: If Heathkit was still in business
today with the original management, prior to
Zenith, and there was still customer support
for its products, at 70 years old I would still
be working for Heathkit. I used to love going
to work there and it was a pleasure.”

Conclusion

There is a photo of another SB-240 online
at Sindre Torp’s, LA60OP, web page: home.
online.no/~sindtorp/sb240front.JPG. It is
painted in the familiar Heathkit green.

I think Heath missed the boat with this am-
plifier. I see that Heath later sold a similar
(four band) unit, the HL-2200. This one was
not very popular as the price was much
higher than the SB-220 and SB-221, and it
was almost the same amplifier.

Heathkit is gone now. (See “Heathkit
Declares Bankruptcy, Closes for Good
(Again)”) at www.arrl.org/mews/heathkit-
declares-bankruptcy-closes-for-good-
again.) Nevertheless, Heathkits are still a
favorite in our shacks and will live on in our
memories. — K2TQON
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Convention and Hamfest Calendar

Gail lannone, giannone@arrl.org

Abbreviations

Spr = Sponsor

Tl = Talk-in frequency
Adm = Admission

Alabama (Greenville) —May4 DO HR T V

8 AM-2 PM. Spr: Jim Bell Wireless Assn. Butler
County Fairgrounds, 360 American Legion Rd.
Repeater Council Meeting. T/: 146.67 (103.5
Hz). Adm: $5. Tables: First free, $5 each addi-
tional. Jerry McCullough, KE4ERO, 274 W
Pettibone Rd, Georgiana, AL 36033; 334-301-
5007; kedero@gmail.com; www.k4tns.org/
hamfest.html.

Alabama (Mobile) — Apr130 FHRV

8 AM-2 PM. Spr: Mobile ARC. Abba Shrine

Center, 7701 Hitt Rd. T/: 146.82 (203.5 Hz).
Adm: $5. Tables: $10. Brian Naylor, KF4IRC,
509 Farnell Ln, Mobile, AL 36606; 251-473-
6965; kfdirc @arrl.net; wédiax.net/hamfest.

Arkansas (Dewitt) —May4 0O FRS V

9 AM-4 PM. Spr: Grand Prairie ARC. Dewitt
Community Center, 1 Ron Fowler Park Ln. TI:
146.58. Adm: $2. Tables: $10. Randy Geater,
K5NDX, 510 W 14t St, Almyra, AR 72003;
870-672-2508; grandprairiearc @yahoo.com.

Arkansas (Texarkana) —May4 " HR V

8 AM-3 PM. Spr: Four States ARC. Four States
Fair and Rodeo, 3700 E 50t St. T1: 146.62
(100 Hz). Adm: $5. Tables: $10. Danny Free-
man, KE5THI, 3612 Bann St, Texarkana, AR
71854; 870-773-1134; ke5thi@yahoo.com;
4SARC.org.

SANTA CLARA VALLEY SECTION

CONVENTION

March 23, Del Rey Oaks, CA
FHRSV

8 AM-5 PM. Spr: Naval Postgraduate School
ARC. The Moose Lodge, 555 Canyon Del Rey
Blvd. TI: 146.97 (94.8 Hz). Adm: Free. Tables:
$20. Linda Bittner, KBGRL, 831-238-1340;
k6grl@arrl.net; radiofest.org.

California (Sonoma) — Apr 27

FHRSTV
8 AM-noon. Spr: Valley of the Moon ARC.
Sonoma Veterans’ Memorial Building, 126 First
St W. Demonstration of radio stations, direction

finding. TI: 145.35 (88.5 Hz). Adm: Free. Tables:

$10. Darrel Jones, WD6BOR, 358 Patten St,
Sonoma, CA 95476; 707-996-4494; wd6bor@
vom.com; vomarc.org.

INTERNATIONAL DX CONVENTION
April 19-21, Visalia, CA
HQRS

Friday 9 AM-5 PM, Saturday 8 AM-5 PM,
Sunday 7:30-11 AM. Sprs: Northern California
DX Club, the Central Arizona DXA, and Utah
DXA. Visalia Convention Center, 303 E Ace-
quia Ave. DX Academy (Friday, 8 AM-noon);
Contest Academy (Friday, 1-5 PM); top DX
operators from around the world; special guest
from ARRL HQ Ed Hare, W1RFI, Laboratory
Manager; N6V Special Event Station; Saturday
BBQ lunch; Saturday eve banquet; Sunday
Breakfast Buffet; RV parking ($40 for the week-
end). Adm: advance (online by Apr 10 or mail-
in by Apr 5) $100, door $110 (includes all
meals); one-day admission $40 (no meals).
Steve Jones, N6SJ, 2100 Bear Gulch Rd,
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Coming ARRL Conventions

March 16
Nebraska State, Lincoln, NE*
West Texas Section, Midland, TX*

March 23
Santa Clara Valley Section, Del Rey Oaks, CA
South Texas Section, Rosenberg, TX*
MicroHAMS Digital, Redmond, WA*

March 29-30
Maine State, Lewiston, ME*
March 30
North Carolina State, Raleigh, NC*
April 13-14
Communications Academy, Seattle, WA
April 19-20
Southeastern VHF, Cocoa Beach, FL
April 19-21
International DX, Visalia, CA
April 20
Louisiana State, Monroe, LA
April 26-28
Eastern VHF/UHF, Manchester, CT
Idaho State, Boise, ID

May 4
South Carolina Section, Spartanburg, SC

May 17-19
Dayton Hamvention®, Dayton (Trotwood), OH

May 31-June 2
Northwestern Division, Seaside, OR

June 1
Georgia State, Marietta, GA

June 7-8
West Gulf Division, Plano, TX

June 8
Delta Division, Rogers, AR
Tennessee State, Knoxville, TN

*See March QST for details.

Woodside, CA 94062; 650-851-8985; n6sj@
earthlink.net; www.dxconvention.org.

Connecticut (Gales Ferry) — Apr20 F H R
Sellers 8 AM for equipment setup; 9 AM for
bidders’ inspection; public 10 AM-3 PM (or until
last item is sold). Spr: Radio Amateur Society
of Norwich. Gales Ferry Firehouse, 1772 Rte
12. RASON Auction. TI: 146.73, 449.725
(156.7 Hz). Adm: $2. Gary Divan, WT1SND,
102 Plain Hill Rd, Baltic, CT 06330; 860-884-

4218; WitsEnd @portone.com; www.RASON.

org.

EASTERN VHF/UHF CONFERENCE
April 26-28, Manchester, CT
FHRST

Friday 6-10 PM, Saturday 8 AM-10 PM, Sun-
day 8 AM-noon. Spr: North East Weak Signal
Group. Baymont Inn and Suites, 20 Taylor St.
Friday eve Hospitality Room, Saturday ban-
quet. TI: 144.2 USB. Adm: advance $25, door
$30. Mark Casey, KIMAP, 480 Main St,
Hampden, MA 01036; 413-566-8118; map1 @
mapinternet.com; newsvhf.com.

SOUTHEASTERN VHF SOCIETY
CONFERENCE
April 19-20, Cocoa Beach, FL

FHS

Friday and Saturday 9 AM. Sprs: Southeastern
VHF Society and Florida Weak Signal Society.
Hilton Cocoa Beach Oceanfront, 1550 N
Atlantic Ave. Noise figure and antenna range,
Friday luncheon with WB4SLM; Saturday
banquet. Adm: See website. Chuck Hoover,
K@VXM, 1945 E Phillips Ct, Merritt Island, FL
32952; 321-453-1193; kOvxmfl@gmail.com;
www.svhfs.org.

Florida (Coral Gables) — Apr20 F T

7 AM-noon. Sprs: Flamingo Net and University
of Miami ARC. University of Miami, Physics
Parking Lot, 5101 San Amaro. TI: 147.15
(94.8 Hz). Adm: Free. Bill Moore, WA4TEJ,
4470 SW 74t Ave, Miami, FL 33155; 305-264-
4465; wadtej@juno.com; www.flamingo
net.8m.net.

Florida (Hudson) —Mar16 HR TV

Setup 6 AM; public 8 AM. Spr: Gulf Coast ARC.
EZ Mini Storage, 15830 US 19 N. TI: 146.67.
Adm: $6. Tables: $6 (includes 1 tailgate space).
Bill Pfaff Jr, KI4QJK, 13304 Laurel Wood Ct,
Hudson, FL 34667; 727-869-0784; kidgjik@
yahoo.com; gulfcoastarc.org.

Florida (Oakland Park) — ApriI3FHR TV
Sellers 6 AM, buyers 7 AM. Spr: Broward ARC.
Collins Center, 3900 NE 3" Ave. Cy Harris
W4MAQ Memorial Free Flea. TI: 146.91

(110.9 Hz). Adm: Free. Robin Terrill, NAHHP,
4240 SW 20t St, Ft Lauderdale, FL 33317;
954-249-5343; n4dhhp @comcast.net;
browardarc.org.

Florida (Orlando) — Apr20 D HR T

6 AM-noon. Spr: AES Orlando. Amateur
Electronic Supply, 620 Commonwealth Ave. TI:
444125 (103.5 Hz). Adm: Free. Tables: Bring
your own tables and chairs. Jack Moyer,
K4KDI, 12026 Florida Woods Ln, Orlando, FL
32824; 407-443-1963; kdkdi @hotmail.com;
aesham.com.

Florida (Tampa) —Apr20 FHQRTYV

8 AM-1 PM. Spr: Tampa ARC. TARC Club-
house, 7801 N 22" St. TARCFest. TI: 147.105
(146.2 Hz). Adm: $3. Tables: $15. Bill Bode,
N4WEB, 14302 Capitol Dr, Tampa, FL 33613;
813-382-9262; n4dweb @hamclub.org;
www.hamclub.org.

Georgia (Ellijay) —Mar16 HR T

7 AM-2 PM. Spr: Ellijay ARS. Ellijay Lions Club,
1729 S Main St. TI: 145.17 (100 Hz). Adm: $5.
Tables: None provided. Richard Wehunt,
WA4LKD, 6768 Doublehead Gap Rd, Blue
Ridge, GA 30513; 706-838-4956; jgwehunt@
yahoo.com; www.w4hhh.org.
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Georgia (Sugar Valley) — Apr 27
FHRSTV
8 AM-2 PM. Spr: Cherokee Capital ARS. Sugar
Valley Community Center, 3295 Sugar Valley
Rd NW. TI: 443.675, 146.805 (both 100 Hz).
Adm: $5. Tables: $10. Felton Floyd, AF4DN,
1054 Mountain Loop Rd NW, Sugar Valley, GA
30746; 770-324-9859; fax 706-337-2289;
af4dn@arrl.net; www.k4woc.com.

IDAHO STATE CONVENTION
April 26-28, Boise
HQRSTV

Friday noon-Sunday noon. Spr: Voice of Idaho
ARC. Boise Hotel and Convention Center,
3300 S Vista Ave. TI: 147.24 (100 Hz). Adm:
advance $10, door $12. Tables: $60. Don Lynn,
ND7L, 41 N Hastings Dr, Nampa, ID 83687;
208-899-5801; don_lynn@pacbell.net;
www.idahostateconvention.com.

lllinois (Arthur) — Apr21 O FHRSTV
8 AM-noon. Spr: Moultrie ARK. Moultrie/
Douglas County Fairgrounds, IL Rte 133. TI:
146.655 (162.2 Hz). Adm: $7. Tables: $10.
Ralph Zancha, WC9V, Box 55, Lovington, IL
61937; 217-254-7574; fax 217-728-4016;
rzancha@one-eleven.net; www.qgsl.net/
mark/.

lllinois (Galva) — Apr21 O FHR T

8 AM-noon. Spr: Area AR Operators. Galva
High School, 1020 N Center Ave. TI: 145.49
(225.7 Hz). Adm: advance $5 (3 stubs), door
$5 (1 stub). Tables: $10. Bill Anderson, WA9BA,
30 Wallace St, Galva, IL 61434; 309-932-3023;
wa9ba@arrl.net; www.aa9ro.com.

lllinois (Sandwich) —May5 0 FHR T

8 AM-2 PM. Spr: Kishwaukee ARC. Sandwich
Fairgrounds, 1401 Suydam Rd. DeKalb Ham-
fest. TI: 146.73 (100 Hz). Adm: advance $5
(double stub), door $7 (single stub). Tables:
$10 (bring your own chairs). Bob Yurs, W9ICU,
1107 Commercial St, Sycamore, IL 60178;
815-895-7584; w9icu @arrl.net; www.
karc-club.org.

Indiana (Columbus) — Apr13FHR V

8 AM-2 PM. Spr: Columbus ARC. Bartholomew
County Fairgrounds Community Building,

750 W County Rd 200 S. T/: 146.79 (100 Hz).
Adm: advance $4.50, door $5. Tables: $8.
Matthew Bruner, KCO9BWO, 325 Robbins St,
Hope, IN 47246; 812-375-4860; ke9bwo @att.
net; www.carcnet.org.

Indiana (Peru) — Apr20 D FHR V

7 AM-1 PM. Sprs: Cass County, Grant County,
Miami County, and Kokomo ARCs. Miami
County 4-H Fairgrounds, 1029 W 200 N. TI:
147.345. Adm: $5. Tables: $5. Steve Shepler,
WA9RVM, Box 824, Marion, IN 46952; 765-
661-5260; shepler1 @gmail.com; nci-
hamfest.net.

lowa (Des Moines) —Apr20 D FHR V

8 AM-1 PM. Spr: Des Moines RA Assn. lowa
State Fairgrounds, Elwell Family Center, E 30th
St and E University Ave. TI: 146.94 (114.8 Hz).
Adm: $6. Tables: $20. Kevin Sanders, KOKDS,
Box 88, Des Moines, |A 50301; 515-999-0426;
info@dmraa.com; www.dmraa.org/hamfest.

LOUISIANA STATE CONVENTION
April 20, Monroe
FHQRSYV

8 AM-2 PM. Spr: Twin City Ham Club. Barak

Shrine Temple, 6620 Frontage Rd. Northeast
Louisiana Regional Ham RadioFest; special

guest from ARRL HQ Mike DeChristopher,

N1TA, MVP Awards and Program Assistant. T1:
146.85. Adm: $5. Tables: $10. Robert Oehmi-
chen, NSARM, 2402 Pinehurst Dr, Monroe, LA
71201; 318-366-3332; n5arm@arrl.net;
wbea.org.

Louisiana (Ruston) — Apr27 FHRS TV
8 AM-1 PM. Spr: Piney Hills ARA. Cook Parish
Park, 2800 Kavanaugh Rd. Swapfest/Hot Dog
Social. TI: 147.12 (94.8 Hz). Adm: Free. Tables:
Free. James Christian, W5JC, 555 Pisgah
Church Rd, Bernice, LA 71222; 318-285-7417;
w5jc @hotmail.com; www.phara.us.

Maine (South Portland) — Apr 20
FHRTV

8 AM-noon. Spr: Portland Amateur Wireless

Assn. Stewart Morrill American Legion Post

#35, 413 Broadway St. T/: 146.73 (100 Hz).

Adm: $5. Tables: $10. John Bogner, W1JLB,

90 Wayside Rd, Portland, ME 04102; 207-776-

2288; jbogner1 @maine.rr.com; www.qsl.net/

pawa.

Maryland (Hagerstown) — May 4
HQRSTV
8 AM-noon. Spr: Antietam Radio Assn. Wash-
ington County Agricultural Center, 7313
Sharpsburg Pike (Rte 65). TI: 147.09 (100 Hz).
Adm: $5. Tables: advance $10, door $15.
Herman Niedzielski, K2AVA, 21512 Leiters-
burg-Smithsburg Rd, Hagerstown, MD 21742;
301-791-5841; k2ava@myactv.net; www.
w3cwc.org.

Massachusetts (Cambridge) — Apr 21. Nick
Altenbernd, KATMQX, 617-253-3776 (9 AM-
5 PM); wigsl@mit.edu; www.swapfest.us.

Michigan (Cadillac) —May4 D FHR V

8 AM-noon. Spr: Wexaukee ARC. Cadillac Jr
High School, 500 S Chestnut St. TI: 146.98.
Adm: $5. Tables: $10. Alton McConnell, NU8L,
Box 163, Cadillac, Ml 49601; 231-876-1485;
nu8l@yahoo.com; www.wexaukeearc.org.

Michigan (Highland) — Apr20 © FHR

8 AM-noon. Spr: Milford ARC. Milford High
School, 2380 S Milford Rd. TI: 145.49 (67 Hz).
Adm: advance $5, door $6. Tables: $1.50 per
foot. Robert Mueller, KBRGM, 3655 W Buno
Rd, Milford, M| 48380; 248-685-8903; k8rgm@
comcast.net.

Minnesota (Brainerd) — Apr20 D FHR V
9 AM-1 PM. Spr: Brainerd Area ARC. Brainerd
National Guard Armory, 1115 Wright St. TI:
147.225. Adm: $6. Tables: $12. Al Doree,
WORC, 33247 E Shamineau Dr, Motley, MN
56466; 218-575-2404; doreeaj@brainerd.net;
www.brainerdham.org.

Missouri (Aurora) — Apr130 FHRS V
Set up Friday 6-8 PM, Saturday 6-8 AM; public
Saturday 8 AM. Spr: Ozark ARS. Pate Early
Childhood Center, 400 Terrace Dr. TI: 146.97.
Adm: advance $4, door $5. Tables: advance
$8, door $10 (first free). Mike Sanders, KGAZ,
18169 Hwy 174, Mount Vernon, MO 65712;
416-466-0401; k0Oaz@arrl.net; www.wOoar.
com.

Missouri (Kansas City) — Apr 20
FHRSV
8 AM-2 PM. Spr: Ararat Shrine ARC. Ararat
Shrine Center, 5100 Ararat Dr. T/: 145.13.
Adm: advance 3 for $10, door $4 each. Tables:
$17. David Hinkley, KAGSOG, 1221 SE 11th St,
Lee’s Summit, MO 64081; 816-525-4826;
kaOsog@arrl.net; www.hambash.com.

New Hampshire (North Conway) — Mar 16
FRV

8 AM-1 PM. Spr: White Mountain ARC. North

Conway Community Center, 2628 White Moun-

tain Hwy (Rte 16). TI: 145.45 (100 Hz). Adm:
$3. Tables: $10. Greg Fitch, KB1EZJ, Box
1932, Conway, NH 03818; 603-759-6671;
kb1ezj@wimwv.com; www.W1MWV.org.

New Jersey (Succasunna) — Apr 20
FHQRTV

Sellers 6 AM, buyers 8 AM. Spr: Splitrock ARA.

Roxbury Senior Center, 72 Eyland Ave. TI:

146.985 (131.8 Hz). Adm: $7. Tables: $25

(tailgating $20). Greg Mohr, W2GCM,

Box 610, Rockaway, NJ 07866; 973-945-5191;

operations @splitrockara.org; www.

splitrockara.org.

New Jersey (Tinton Falls) — May 4
FHRTV
Setup 7 AM; public 8 AM-noon. Spr: Garden
State ARA. MOESC (formerly called MAE-
COM), 100 Tornillo Way. TI: 147.045 (67 Hz).
Adm: $5. Tables: $15 (per parking space;
includes 1 admission). John King, KA2F, 18
Carmel Way, Eatontown, NJ 07724; 732-542-
1822; ka2fka2f@yahoo.com; www.garden
stateara.org.

New Mexico (Albuquerque) — Apr27 R T
Dawn-Noon. Sprs: AR Caravan Club and
Albuquerque ARC. Transcore Parking Lot,
8600 Jefferson St NE. T/: 145.33 (100 Hz).
Adm: Free. Don Wood, W5FHA, 9100 Wimble-
don Dr NE, Albuguerque, NM 87111; 505-828-
0988; whfha@arrl.net.

New York (Binghamton) — Apr 14
FHRYV
8 AM-2 PM. Spr: Binghamton ARA. Broome
Community College (Ice Center), 907 Upper
Front St. Hamfest and Technology Show. TI:
146.865 (146.2 Hz). Adm: $6. Tables: $10.
Louis Alfonsetti, AC2HL, 5 Parmerton Dr,
Endicott, NY 13760; 607-768-6685; bara
hamfest@gmail.com; www.w2ow.org.

New York (Middletown) — Apr 14
FHRTV
8 AM-4 PM. Sprs: KJI Electronics and DX
Engineering. Dennis Cosgrove Community
Center, 8 Wes Warren Dr. TI: 146.76 (100 Hz).
Adm: $6. Tables: $12 (advance only by Apr 5);
$10 (space only, bring your own table). Neil
Shubert, AC20, 16 Pioneer Tr, Monroe, NY
10950; 914-490-2001; carmic7 @gmail.com;
www.ocarc-ny.org.

New York (Palmyra) — Apri3 0 FHR TV
Setup 7 AM; public 8 AM. Spr: Drumlins ARC.
VFW Memorial Post 6778, 4306 Rte 31. TI:
146.685. Adm: $5. Tables: $5. David Taylor,
KB2KBY, 228 W Jackson St, Palmyra, NY
14522; 315-597-4293; kb2kby @rochester.rr.
com; www.drumlinsarc.org.

North Carolina (Kinston) — Apr 27
FHQRSTV
8 AM-3 PM. Spr: Down East Hamfest Assn.
Lenoir Community College Gymnasium, 231
Hwy 58 S. TI: 146.685, alternate 145.31 (both
82.5 Hz). Adm: advance $5 each or 3 for $12,
door $6 each or 3 for $15. Tables: $12; 2 tail-
gate spaces $12; electric outlets $5 each.
Byron Highland, K4BMH, 3753 Thorne Dr,
Farmville, NC 27828; 252-347-1498;
bhighland@nc.rr.com; www.downeast
hamfest.org.

North Carolina (Morganton) — Apr 20
FHRSTV
8 AM-1 PM. Spr: McDowell ARA. Burke County
Fairgrounds, 145 Bost Rd. T/: 147.15. Adm:
advance $4, door $5. Tables: $10. Michael Fox,
KF4MWX, 4895 Karen Ct, Morganton, NC
28655; 828-437-2787; kfdmwx @gmail.com;
www.cvhamfest.com.
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Ohio (Athens) —Apr28 D FHRS TV

8 AM-1 PM. Spr: Athens County ARA. Athens
Community Center, 701 E State St. TI: 145.15.
Adm: $5. Tables: advance $10, door $14.
William McFadden, WD8RIF, 12600 Adeline
Cir, Athens, OH 45701; 740-593-7176;
wd8rif@arrl.net; ac-ara.org/.

Ohio (Cuyahoga Falls) — Apr 130 FH R
8 AM-1 PM. Spr: Cuyahoga Falls ARC. Emidio
& Sons Party Center, 48 E Bath Rd. 59t
Annual Hamfest. TI: 147.27. Adm: $6. Tables:
$21/$15. Ted Sarah, W8TTS, 239 Bermont
Ave, Munroe Falls, OH 44262; 330-688-2013;
w8tts @w8tts.com; www.cfarc.org/
hamfest2013.html.

Ohio (Jackson) — Apr20 O FHR TV

9 AM-1 PM. Spr: Jackson County ARC. OSU
Extension Facility, 17 Sandpipe Rd. T/: 146.79
(167.9 Hz). Adm: $5. Tables: Free. Sid Grant,
W8SFC, Box 241, Wellston, OH 45692; 614-
354-9477; ggrant5 @roadrunner.com.

Pennsylvania (Boston/McKeesport) —
Apr28 0 FHRV

8 AM-2 PM. Spr: Two Rivers ARC. The Boston
Spectrum, 6001 Smithfield St. T/: 146.73,
146.52. Adm: $5. Tables: $20. Roger Johnson,
WI3R, 1301 Clearview Ave, White Oak, PA
15131; 412-203-2015; wi3r@comcast.net;
www.trarc.net.

Pennsylvania (Newtown/Wrightstown Twp)
—May50 FHQRTV

Setup 6 AM, public 7 AM. Spr: Warminster
ARC. Middletown Grange Fairgrounds, 576
Penns Park Rd. TI: 147.09, 443.95 (both 131.8
Hz). Adm: $5. Tables: indoor $15; tailgating $10
plus admission. Stew Leabman, KB3JRB, Box
113, Warminster, PA 18974; 215-794-1360;
hamfest12@k3dn.org; www.k3dn.org/
hamfest.htm.

Pennsylvania (Spring Grove) — Apr 13
FHQRSTYV
8 AM-1 PM. Spr: York Hamfest Foundation.
Porters Community Fire Company, 1199 Por-
ters Rd. TI: 147.33 (123 Hz). Adm: $6. Tables:
$15 each for first 3 tables; $5 for each addi-
tional over 3. Duane Sterner, KB3QLQ, 7197
Hershey Rd, Spring Grove, PA 17362; 717-
332-1385; duane.sterner@yahoo.com;
www.yorkhamfest.org.

South Carolina (Moncks Corner) —
Apr20T

9 AM-3 PM. Spr: Trident ARC. Moncks Corner
Fraternal Order of Police Lodge 19, 1310 S
Live Oak Dr. 7t Annual TARC Tailgate Party.
TI:147.15 (91.5 Hz). Adm: $2. Tables: $5.
Vaughn Duryea, KJ4ZFY, 207 Hollytree Cir,
Ladson, SC 29456; 843-771-4969; vduryea@

sc.rr.com; www.tridenthams.org/events.htm.

SOUTH CAROLINA SECTION
CONVENTION
May 4, Spartanburg

FHRSTV

8 AM. Spr: Blue Ridge ARS. Piedmont Inter-
state Fairgrounds, 575 Fairgrounds Rd. Up-
state Hamfest. TI: 146.61, 146.82. Adm: ad-
vance $7, door $8. Tables: $31 (first), $11 each
additional. Rick Bagwell, KD4DRA, 108 Pinon-
wood Ct, Simpsonville, SC 29680; 864-414-
1352; kd4dra@gmail.com; brars.org.
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Tennessee (Bartlett) — Apr 13
FHQRSTYV
9 AM-3 PM. Spr: Mid-South ARA. Bartlett
Station Municipal Center, 5868 Stage Rd.
Memphis FreeFest. TI: 147.03 (107.2 Hz).
Adm: Free. Tables: Free. Tony Brignole,
WA4KHN, 2444 LaCosta Dr, Bartlett, TN
38134; 901-372-2738; abrigno @ comcast.net;
www.maraonline.org.

Tennessee (Clarksville) —May4 FHR T

8 AM-2 PM. Spr: Clarksville Amateur Transmit-
ting Society. Hilldale Baptist Family Life Picnic
Pavilion, 250 Old Farmers Rd. TI: 147.39

(123 Hz). Adm: Free. Tables: Free. John Freed,
KX6F, 216 Maplewood Dr, Clarksville, TN
37042; 931-216-2503; jdfreed @bellsouth.net;
www.kf4l.org.

Texas (Belton) — Apr20 O FHR TV

7 AM-2 PM. Spr: Temple ARC. Bell County
Expo Center, 301 W Loop 121. HamEXPO.

Tl: 146.82 (123 Hz). Adm: $5. Tables $10-$25.
Mike LeFan, WASEQQ, 1802 S 13t St,
Temple, TX 76504; 254-773-3590; fax 254-231-
4128; mlefan@lefan.com; www.belton
hamexpo.org.

Texas (Smithville) —May4 " HR T

7 AM-noon. Spr: Bastrop County ARC. Dr.
George M. Jones VFW Post 1309, 557 Loop
230 N. TI: 145.35, 443.75 (114.8 Hz). Adm: $1.
Tables: $10. Al Loeschman, WD5IQR, 1197
Lovers Ln, Bastrop, TX 78602; 979-574-3655;
wd>5iqr.al@gmail.com; www.bcarc-hams.

org/.

COMMUNICATIONS ACADEMY
April 13-14, Seattle, WA
HRS

Saturday and Sunday 8:30 AM-5 PM. Sprs:
WWA Medical Services Communications,
ARES of King County, and Seattle ACS. South
Seattle Community College, 6000 16t Ave W.
Radio Kit Contest; Communications Vehicles
display; special guest from ARRL HQ Mike
Corey, KI1U, Emergency Preparedness Man-
ager. Tl: 441.8 (141.3 Hz). Adm: advance
early-bird by Apr 1 $30 (1 day), $55 (2 days);
Apr 2-10 $35 (1 day), $65 (2 days); door $45
(1 day), $75 (2 days); all admission fees in-
clude lunch. Marina Zuetell, N7LSL, Box
15624, Seattle, WA 98115; 206-524-6567;
n7Isl@arrl.net; CommAcademy.org.

Washington (Selah) — Apr13FHRV

9 AM-4 PM. Spr: Yakima ARC. Selah Civic
Center, 216 S 15t St. T/: 146.66 (123 Hz). Adm:
$7. Tables: advance $15, door $20. Lindsay
Kooser, N7RHW, Box 9211, Yakima, WA
98909; 509-965-6612; n7rhw@arrl.net;
w7aq.org.

West Virginia (Ripley) —May5 O FHR V
8 AM-2 PM. Spr: Jackson County ARC. Ripley
Middle School, 1 School St. TI: 146.67. Adm:
$5. Tables: $5. Roy Moore, KB8ZSG, 25 Dan-
iels Run Rd, Spencer, WV 25276; 304-927-
4412; afa2ax@yahoo.com.

Wisconsin (Cedarburg) — May 4 © HR
Setup 6 AM; public 8 AM. Spr: Ozaukee RC.
Circle-B Recreation Center, 6261 State Hwy
60. TI: 146.97 (127.3 Hz). Adm: advance $4,
door $5. Tables: $10 (buy 4, get 1 free). Tom
Nawrot, AA9XK, 10335 N Grasslyn Rd,

Mequon, WI 53092; 262-242-1029; tnawrot @
wi.rr.com; www.ozaukeeradioclub.org.

Wisconsin (Stoughton) — Apr 13
FHRSYV
8 AM-noon. Spr: Madison Area Repeater Assn.
Mandt Community Center, 400 Mandt Parkway.
TI: 147.15 (123 Hz). Adm: $5. Tables: $16 (until
Apr 1), $20 (Apr 1-12), $25 day of event. Paul
Toussaint, N9VWH, 3835 County Rd A,
Stoughton, WI 53589; 608-205-1994; fax
608-205-1996; w9hsy @ execpc.com; www.
gsl.net/mara/swapfest.html.

Wisconsin (Superior) —May4 0 FHRV
9 AM-2 PM. Spr: Arrowhead RAC. Head of the
Lakes Fairgrounds, 4700 S Tower Ave. TI:
146.94 (103.5 Hz). Adm: $7. Tables: $10.
Robert Schulz, KCONFB, 115 Eden Ln, Duluth,
MN 55805; 218-724-6957; arac_hamfest@
charter.net; www.thearac.org.

Wyoming (Sheridan) — Apr20 FHR V

8 AM-2 PM. Spr: Cloud Peak Radio and Elec-
tronics Group. Masonic Lodge, 109 S Gould St.
Tl: 146.82 (100 Hz). Adm: Free. Tables: $10
before Apr 7, $15 after Apr 7. Gary Morton,
AA5XJ, 2076 Summit Dr, Sheridan, WY 82801;
307-752-4536; aabxj@arrl.net.

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 encouraged to register your event with
HQ as far in advance as your planning per-
mits. 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 an-
nouncement 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 April 1
to be listed in the June 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 dis-
counted 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.



The Learning Never Stops

A faded teenage interest in ham radio revitalizes one ham’s retirement.

Mike Marshall, KF7VKF

Back in the late 1970s I wanted to be a ham
operator, but I had one major problem — the
code requirement. I could appreciate CW as
a skill, but I knew I would never master it.
The 2007 elimination of the code require-
ment helped increase my interest in Amateur
Radio, and I sincerely believe many others
have joined our ranks because they weren’t
required to learn code.

Due to my fear of learning code, I became a
Citizens Band operator in the 1970s. Back
then you had to be licensed for CB, but un-
fortunately, there were more unlicensed CB
operators than licensed ones and finally the
licensing requirement was eliminated.

When the CB radio service became a circus
I became disenchanted, sold my FT-101 ham
transceiver and took up other hobbies.

The Time Is Right

Over the years I still yearned to be part of
the amateur community. I saw the good
hams did in floods, hurricanes and other di-
sasters. Within 3 months of my retirement I
moved to a new state, settled in my new

home and was ready to track down a ham
club in my area so I could find out how to
become one of those people I truly admired.

When I was young, you knew if there was a
ham in your neighborhood by their tower or
because you experienced television interfer-
ence. Now, with the Internet, you can go to a
website and find when and where a ham
club is meeting. That’s exactly what I did.

I attended my first meeting in March 2012
and met wonderful people who encouraged
me to take my Technician license test. Just
before the April meeting, I passed.

While I waited for my license to be added to
the database, I acquired the equipment I
wanted for my shack. I knew I wanted an
FT-101 for nostalgic reasons and a 2 meter
rig would be a necessity. Many helpful peo-
ple gave suggestions and an Elmer suggested
I look on the club website, where someone
had an FT-101 for sale. I bought that beauti-
ful piece of equipment and the addiction
started. I soon bought three 2 meter mobile
units and one handheld dual-band trans-
ceiver. I bought two working 2 meter mobile

units, one for a base and one for my truck as
well as one inoperative one that I could fix.

I soon discovered that setting up a shack re-
quired more than a transceiver, microphone
and antenna. I forgot how much equipment
I accumulated during my CB years. I prob-
ably haven’t spent as much on all my equip-
ment as some spend on just their transceiver,
but equipping my shack is still exciting.

What have I gleaned from this experience?
I learned that no matter how old I get, learn-
ing never stops. I learned that if you want to
belong to a group you have to seek them out
and participate. I even realized that CW,
while not my best area, can be learned.

T haven’t learned it yet, but I will.

Michael Marshall, KF7VKF, an ARRL® member,
was born in California but moved to Utah in 2011.
He became a ham operator in 2012. Mike has five
base stations, four of which are tube type units.
He also has four mobile units and two handhelds.
When Mike bought his current house he made
sure there were no antenna restrictions and then
became a ham. Mike belongs to ARES® and the
Dixie Amateur Radio Club and has worked the St
George Marathon. He can be reached at 337 N
3560 W, Hurricane, UT 84737, youngblood

hawk@hotmail.com

At the Foundation

Mary M. Hobart, KIMMH, kimmh®@arrl.org

The ARRL Foundation Creates New Funds

On February 5, 2013 the
ARRL Foundation Board of
Directors met by conference
call for its Annual Meeting. In
addition to conducting the
business of electing officers as
well as reviewing the year-end
financial report, the FY 2012 audited finan-
cial statements and activity in the
Foundation’s investment portfolio, the nine
Directors unanimously approved the creation
of several new funds.

The Betty Weatherford, KQ6RE, Memorial
Scholarship was created as an endowed

scholarship. The Board also
voted to divide the $481,360.91
gift from the estate of Alfred E.
Friend, Jr., WACE, into an
endowed scholarship fund and
anew endowed educational
activities fund. After a review
of the guidelines for creating new scholar-
ships, the Board voted to formalize the
contribution level for an endowed scholarship
at $25,000 and the minimum award for any
new scholarship at $1,000.

Individuals or clubs interested in creating or
transferring a scholarship to the ARRL

Foundation should visit the scholarship
program section of the ARRL website at
www.arrl.org/sample-terms-of-reference.

Amateur Radio or other youth oriented
groups interested in applying for grant fund-
ing, including the new Alfred E. Friend Jr,
W4CEF, Education Activities Fund, should
visit www.arrl.org/amateur-radio-grants
for more information.

The ARRL Foundation is an IRS-designated
non-profit organization holding federal tax
identification number 23-7325472. Contri-
butions to the ARRL Foundation are tax
deductible as allowed by law.
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75, 50 and 25 Years Ago

Al Brogdon, W1AB

April 1938

= The cover photo shows an unintentionally funny photo of two hams
climbing a tree, ropes in hand, ready to hang some new antennas.

= The editorial discusses the way ham radio opens doors to the world
for handicapped people.

=|n “Amateurs Mobilize in Southern California Flood Emergency;’
Clinton B. DeSoto, W1CBD, reports that many isolated cities’ only
contact with the rest of the world was via hams.

= John Tynes, W6GPY, presents “A Tuned Loop for 80- and 160-Meter
Reception.”

=“Some Practical Aspects of Speech Amplifier Design,” by Dana
Bacon, W1BZR, describes how to get wide frequency response with
low hum levels.

=“Putting the Harmonic Generator to Work,” by John Reinartz, W1QP,
tells us about his four-band transmitter with an 814 final.

= National Park Service Engineers R. D. Waterhouse and W. C. Hilgedick describe the “De
Luxe Battery-Operator Portable Stations” used by that organization.

= Marshall Wilder, W2KJL, reports on “The Construction of Television Receivers.

=“Modernizing the 56-Mc. Transceiver,” by A. S. Burke, W3VR, and T. Leaf, tell about their
crystal-controlled transmitter and non-radiating receiver.

April 1963

= The cover photo shows Lew McCoy, W1ICP, author of over 200 QST
articles, working in the ARRL Lab on his latest gadget.

= The editorial reports that the FCC has set forfeiture rules for fines lev-
ied because of small infractions of their rules.

=“TE Propagation — V.H.F. Discovery Extraordinary” reports on this
new mode, accompanied by “How Does TE Work,” by R. A. Whiting,
5B4WR.

= Byron Stotts, W4KCW, tells us about his A.M./D.S.B. rig, in “Simple
Sideband for Six”

=“The VO-Can,” by George Shuart, W4AMN, tells how to get V.F.O.
stability the easy way — by putting the V.F.Os tuned circuit in an
outboard box, away from the heat-producing electronics.

mGeorge Grammer, W1DF, presents Part Il of “A.C. in Radio Circuits”

=Nicholas Skeer, K1PSR, describes “Two Nuvistor Converters for
220 Mc.” (one tunable and the other crystal-controlled).

=“An Audio Meter Reader for the Sightless,” by Ken Blaney, W6PIV, uses a simple compara-
tor system for good accuracy.

= Robert Guba, W1QMN, and Jon Zimmer, W2BVU, discuss “Pulse: A Practical Technique
for Amateur Microwave Work.”

=|n “The HBR-8 Becomes the HBR-11,” Ted Crosby, WETC, tells how he added R.F. and |.F.
stages, and added A.G.C. and accessories to the basic receiver.

April 1988

= The cover photo shows a photo of WBATUH'’s new technique of
infusing his beam’s coaxial cable with dye, which shows the beam’s
RF pattern in a visual rainbow pattern surrounding the beam.

= The editorial discusses our band usage plans to accommodate the
various new modes of operation.

=“PC-Board Production in the ARRL Lab,” by Tom Miller, NK1P, and
Paul Pagel, NB1FB, explains how we can make PC boards at
home, using a computer and simple techniques.

= John Grebenkemper, KIBWX, continues explaining “Phase Noise
and lts Effects on Amateur Communications,” with Part 2 address-
ing phase noise measurement.

= Chuck Hutchinson, KBCH, and Zack Lau, KHECP, tell us about
“Improving the HW-9 Transceiver”

=Doug DeMaw, W1FB, presents the results on his experiments with “On-Ground Low-Noise
Receiving Antennas.”

= Doug, W1FB, also writes a “Product Review” of the “MFJ-931 Artificial RF Gound”

= Emil Pocock, W3ER, discusses “Sporadic-E Propagation at VHF: A Review of Progress and
Prospects.”

= arry Shima, WOPAN, alerts us to “Get Ready for the New W1AW;” following the station’s
recent refurbishment.

= Thomas Willeford, NBETU, gives us some excellent tower-climbing safety advice, in “Don’t
Fall Head over Heels because of Amateur Radio”
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Field Organization Reports

January 2013
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 are at this web
page: www.arrl.org/public-service-honor-roll.

610 166 120 N3sSwW K7FLI
KJ4G KC8YVF

KA4FZI  K2UHF  KD7OED
201 165 NN7H KC2PDO NgSYG
AGOG N2RAI KS4P
WSKAV e WVBCH  KaIN WB4Y
437 KESHYW  WOLAW  AA3SB o
KOIBS KEHTN  KBALNM  Reopmw
. 160 NA7G WBA4FDT
35 VE7TGN  AK4RJ WQCLS 83
WM2C  NoGJ WATTO  NOMEA  KC5MMH
345 N7CM WBBWKQ  WAQVKC g
KT2D K7EAJ  KBS8RCR  NU8K AT
KGOGG ~ N8OSL  WB8HHZ
315 W7YV
WA4DNA WB8SIQ
KB2ETO 117 80
159 NsMBQ ~ WGSZ
280 KOEZGG WD8Q KB7RVF
WE2G 115 KJ4RUD  KZ8Q
279 155 K1PJS WB8TQZ  KODEU
22 enp KK4LSL  N7EIE K8VFZ NIOI
KBIUAU 445 KD8CYK ~ NOMHJ
270 WBAZIQ L3y KFOXO
WDOFLJ 29 KCOZDA
150 11 AASVZ et
208 mon OHGU wowxn  KC2SFU- waaraw
8RCR 149 110 W8MAL
252 KoLQB 97
w7QM 79
WB8R  q48 W7GB ng&v KK7TN
236 NSFVM  W5CU pon.y 77
KBBVXE WA1STU
146 MoK o AL7N
2 VSWowaslou weeey  NOWHW
145 K7BDU oo 76
220 WASLFO  W7QM R eDNE  KAVWK
KA2ZNZ 440 KC50ZT W5XX
KB2BAA omr.  N2WKT 93 KC2UMX
KC2QVT AM2SV  K7MQF  KDSDNQ
NOVC
210 NsTMC ~ NSNVP - NASL 75
KAGK KJ6PCC
K2HAT ~ KK3F N9EXM
WB6OTS ~ WJ3P KeaPA
205 137 N7XG KBINYE
KTSSR  KF7PDV  N7YSS o 74
201 135 KeINeS  wace AB9ZA
keaex  wayvg  KBI KJ7NO 73
WA3EZN K6RAU
200 KA1G 91 KDBAAD
W4SEE 130 NOMN WB6N
WIBGJ  W2EAG 72
1ot K6JT ) NC8V
KB2KOJ  \iag; 109 WA4BAM
190 WhorTx KK7DEB  N3KB AT
K8RDN ~ W8DJG 108 Ng‘éf
K4WW  KK4BVR 70
189 KJ4JPE N3ZOC  Novyz
WA2BSS 105 WBSFTQ  \aorG
185 129 KD2AXP  W3GQJ  KpohTl
KABZGY KF7GC  KJ4HGH
W5DY KDOAYN
K4JUU WsIM
N8IO 127 e, KeDLK
W2DWR 101 8 NODUW
o KBoKEG ~ KC8BW  NoDUX
KK5NU 125 KD8RPP
WOFUI
KE4CB 100
178 89 KDONJH
S N2JBA  KOVTT BORTE NoNTV
KF5I0U  KBSKKT
KOPTK
175 124 NOVT 88 KERXC
wkap S K4SCL NC3F KD72UP
K5AXW
Kezrtz 122 NSOUJ o
W3CB N1JX WDOGUF
168 NMTK K6FRG 85
WD8USA WA2NDA  KE5YTA

The following stations qualified for PSHR in previous months, but
were not recognized in this column yet. (Dec 2012) WB4FDT 100.

Section Traffic Manager Reports

The following Section Traffic Managers reported: AK, AL, AR, AZ,
CT, EB, ENY, EPA, EWA, GA, ID, IL, IN, LA, LAX, KS, MDC, ME,
MI, MN, MS, NC, NFL, NNJ, NTX, OH, OK, OR, SFL, SJV, SNJ,
STX, TN, UT, WCF, WI, WNY, WPA, WV, WY.

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:
ENY, EWA, GA, IA, ID, IN, KY, MDC, Mi, MN, MO, MT, ND, NM,
NLI, NTX, NV, OK, STX, SV, 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.

W5KAV 4284, WBIFHP 2812, KK3F 2193,K6HTN 1114, WORJA
864, NX9K 858, NOVC 845, K6FRG 629, WD8Q 571, K6JT 544,
WBBWKQ 525.

The following station qualified for BPL with Originations plus
Deliveries: NM1K 117.



Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record
the passing of these amateurs:

N1AGC Maginniss, Colleen M., Brewster, MA
W1AKG  Domorod, James W. Sr, Wilmington, DE
K1AU Miller, Grier B., Lenox, MA

W1CIX Roscoe, Norman W., W Bridgewater, MA
WA1CKU  Curtis, Laurence M. Jr, Swansea, MA
W1CYB Rose, William E. Jr, Amherst, NH

N1EX Sedgewick, Richard D., Dover, NH
W1IOK Litwinowich, Zenon J., Portland, ME
W1JKQ Ketonen, Tauno, Rutland, MA

W1NNU Fenton, F. L., Coventry, R

NW1P Dyer, Paul O., Hancock, ME

NY1S Zdrojowy, Joseph P, Bucksport, ME
N1SFS Brown, Richard H., Belmont, NH
KB1SNK  Gerke, Jane M., Plainville, CT

N1SPC Vicinus, Bruce W., Plainville, CT

KG1U Roiter, Benjamin D., Lynn, MA

WA1TVAL  Calkins, Edward A. Jr, Warwick, RI
®W1IXG  Edgerton, James C., Arlington, MA

ex-WB2AKY Laws, William E., Mays Landing, NJ

WB2DUW  Turner, Robert T, Hudson, NY

KC2FI Grover, Frank N. Sr, Elmira, NY

NK2H Osier, William H., Endicott, NY

K2HIP Lo Bianco, Matthew, Jackson, NJ

W2ICW Schickler, Henry, Port Washington, NY

N2IID Alonso, Joseph C., Paramus, NJ

4¢WA2JWJ Amaniera, John, Staten Island, NY

KA2JXI Ousterhout, Roger E., Ogdensburg, NY

K2KCF Merriman, Floyd C., Hendersonville, NC

WB2MMS  Scalzi, Mario F,, Poughkeepsie, NY

KD2MS Derugeris, Flaviano, Atlantic City, NJ

KaMmv Adleman, Meyer, Fords, NJ

W2PIG Stewart, James E., Grand Island, NY

W2PTF Stein, Donald F,, Wappingers Falls, NY

KE2QY Farrell, R. P Jr, Niskayuna, NY

K2ROC Fredrickson, Theodore, Rochester, NY

N2VDK Schmidt, Ruth E., Pittsford, NY

W2VR Pettipas, Walter P, East Northport, NY

WB2VWQ La Bumbard, Richard N., Newfield, NY

W2WIA Kuligowski, Edward H., Massapequa, NY

W2WKU  Hess, Marvin H., Buffalo, NY

4KB2YHZ Carrier, Willis H. I, Myersville, MD

KA2YJI Pollard, Russell V. Jr, Johnstown, NY

K3AN Savage, William J. Jr, Salem, SC

KB3EGQ  Hyland, Angelina P, Smyrna, DE

WASFLC  Miller, William J., Titusville, PA

W3FYC Fetterman, Robert K., Lansdale, PA

4K3GEG Cox, John Michael., Bowie, MD

N3GUK Beck, James G., Wallingford, PA

Wil Cupper, Robert D., Meadville, PA

K3IWK Byers, Charles W., Dover, PA

K3JLK McCouch, William N., Plymouth Meeting, PA

WaLTI Diehl, William J., Camp Hill, PA

K3ML Gossard, Milford C., Cudjoe Key, FL

W3MXD  Heckendorn, William M., Newville, PA

W3NV Cooper, Frank W., Canfield, OH

KB3WRX  Stewart, Ed, Reynoldsville, PA

KE3WY Harewood, Christopher P, Lancaster, PA

KB4AG Gann, Allen, Easley, SC

KK4AMD  Oberlin, Don R., Midway, GA

KD8ANH  Giriffith, Larry L., Niles, Ml

WR4AP  Pickering, Austin R., Bradenton, FL

K4BCN Purks, Russell C., Valrico, FL

KJ4BIQ Miller, Mark, Lexington, KY

KK4BJC ~ Brown, William T., Gadsden, AL

KB4CGW  Clemmons, Edward L. Sr,
Winston-Salem, NC

WA4CUX  Worley, William, Alpharetta, GA

K4EAH Vaughn, Joe B., Toccoa, GA

WD4ESF  Mertins, Emest C., Bonneau, SC

W4EU Carter, Earl H., Chesterland, OH

WA4FL Daughton, Glenn B., Cocoa Beach, FL

KB4GGF  Morgandale, Chester J., Memphis, TN

WAGMI Bash, Clyde D., Pleasant Hill, TN

KD4GQD  Lewis, John C., Cantonment, FL

KJ4GYQ  Kumbera, Wiliam C. Jr, Deltona, FL

¢W4HU  Swafford, John H., Fogelsville, PA

WA4IEN  Grigsby, Chester N., Florence, AL

KA4IST Kennedy, Charles M., Cedar Island, NC

W4JAC Cerniglia, John A., Rotonda West, FL

K4JDV McReynolds, Gerald N. Jr,

South Daytona, FL

K4JZ
WK4K
KF4KHY
K4KHZ
KB4KIO
KA4LEO
WDA4LES
KB4MDI
WD4MLD
WaMWW
ACAN
WW4N
WANFY
WD40JF
KG40PM
KF4ORR
WAQAT
K4RPX
$K4SB
GKEA4TA
W4TJB
K4TKQ
N4TMU
KJ4uDZ
W4UJL
K4VPS
K4WCS
KB4WON
WA4ZXH
¢K5ARH
NSBVT
NK5C
K5CCF
WA5DVJ
K5EIR
KD5FSH
WS5HLS
K5IWY
$KESK
NSKAA
KF5LNW
WsLvV
W5LYM
K5MIZ
K5MVC
NSMWT
NSNFY
KD5SNXV
NSNXX
W50XS
NR5Q
W5QBJ
K5QGE
AB5QU
W5RME
WB5SBO
#K55GP
WS5TZR
N5VAU
WS5VKN
WVsY
KB5ZAN
WB6AWU
K6CRI
WABEIW
N6GK
ex-W6eHVP
KD6HVZ
WB6ICU
AAGIR
AG6IU
KH6JEZ
WAGBLEE
AC6LK
N6NRN
KBOPY
KG6OWN
$KAGPBU
KG6QV
K6RCW
KBUMX
KC6UNJ
WEGBV
W6VBV
WABYKH
KeYYT
AJ7C
#N7COA

Curry, Wendell Y., Greensburg, KY
Lamar, James B. Jr, Kernersville, NC
Frink, Joyce V., Aransas Pass, TX
Sokol, Ronald M., Rich Creek, VA
Peek, Dorothy I., Candler, NC
Oxendine, Harry P. Jr, Knoxville, TN
Forsyth, J.F, Staunton, VA

Morgan, Daniel M., Birmingham, AL
West, Edward H., Northport, AL
Lanter, Kenley M., Thomasville, GA
Nail, Clifford A. Sr, Pikeville, TN
Rickard, Clifford E., Florence, AL
Moore, James V, Tallahassee, FL
Roberts, James Lynn., Shepherdsvlle, KY
Huennekens, Marc, Weaverville, NC
Byrd, James E., Soddy Daisy, TN
Patterson, Minter A., Tuscaloosa, AL
Ketron, Stanley H., Jacksboro, TN
Sleight, Edward W., Acworth, GA
Norman, Steven A, Toccoa, GA
Bryant, Edward L., Johnson City, TN
Chandler, Melvin L., Wortham, TX
Hughes, William R., Inverness, FL
Piotrowski, Darlene A., Singers Glen, VA
Showalter, Clair E., Orlando, FL
Chapin, Ronald A., Augusta, GA
Solomon, William C., Savannah, GA
Madden, James L., Belton, SC
McGuire, Edward W., Campbellsville, KY
Griffith, Nolen Daniel Jr, Lafayette, LA
Lockyear, Bob G., Las Cruces, NM
Fariss, Delbert T, Pasadena, TX
Townsend, Fred L., Shreveport, LA
Canfield, Charles B. Sr, Lake Charles, LA
Frohnapfel, A. C., Austin, TX
Cooper, Sharon L., Saratoga Springs, NY
Boteler, Ralph, Hammond, LA
Holleyhead, William E. Jr, Denton, TX
Magruder, Edmund H., Vicksburg, MS
Chester, Andrew Jr, Missouri City, TX
Sturdivant, Wayne, Beaumont, TX
Barbee, William A., Grenada, MS
Terry, V.L., Paradise, TX

Look, Alverta J., Houston, TX

Earl, Keith R., Albuquerque, NM
Morrison, John G., Shreveport, LA
Dukes, Richard E., Alamogordo, NM
Pierson, Kenneth R., San Angelo, TX
Cross, Norman C., Strang, OK
McCoy, Walter A., Arlington, TX
Vaughan, Bruce, Springdale, AR
Page, Edmond, Largo, FL

Goodson, David H., Comanche, TX
Richard, Ted L., Paradise, TX
Robertson, Malcolm E., Horseshoe Bay, TX
Hancock, Jerry L., Sherman, TX
Hiern, Barrie C., Rome, GA

Gagnon, Ralphe L., Hemet, CA
Ritter, Louis H., Richland Hills, TX
Cravens, Fred M., Amarillo, TX
Spight, David L., New Albany, MS
Talbot, William A., San Antonio, TX
Lee, Carl Jr, Fontana, CA

Beckman, Kenneth E., San Jose, CA
Turner, Victor E. Jr, Mustang, OK
Knapp, Gregory J., Morgan Hill, CA
Tavetian, Hrach “Ed;’ Los Angeles, CA
Green, James R., Alpine, CA

Matell, Pauline, Citrus Heights, CA
Miller, Henry C., Thousand Oaks, CA
Beck, Kerrol T, San Marcos, CA
Carnevale, Americo B. Sr, Pukalani, HI
Rombeck, Albert C., Irvine, CA
Federwisch, Harold R., Henderson, NV
Blanc, Rene, Sacramento, CA

Kleyn, Peter A., La Jolla, CA

Adams, Dana R., Sherman Oaks, CA
Tavernier, Claude E. Jr, Denver, IA
Gebhricke, Fred W., Thousand Oaks, CA
Moulton, Reuben B., Twain Harte, CA
Johnson, Louis D. Sr, Fontana, CA
Wallrabenstein, James J., Lucerne, CA
O’Keefe, James M., San Jose, CA
Woore, Edward H., Claremont, CA
Myatt, William J., Tustin, CA
Cassaday, Vic K., Tulare, CA

Poole, William B., Phoenix, AZ
Gregory, David L., Green River, WY

KD7CSL
SW7DIK
K7ETZ
N7HGX
KC7KGJ
WA7LTR
KF7LWA
K7NEA
KG7NU
$K7RP
W7RX
WJ7S
W7TXU
KJ7US
WA7UZL
N7YBT
KF7YDK
KE7ZFZ
KC7ZUM
WBBCKA
KC8DEN
N8DRT
ex-NBESW
WB8EVZ
KBBGAK
WB8GAL
N8GBM
SWBGG
W8LDW
KBLEK
WD8MBB
ADSN
KBBNLE
KC8OFT
K8PIX
WD8RJR
W8RTN
WB8SYW
KB8TXP
WB8VVF
KABWNO
WABYAG
WDOACP
N9ALZ
WOAVF
W9BRD
AA9CU
WB9EEK
WOFYO
KBIGNL
W9HDC
WIOLHW
WONLA
W90VO
4WOQBH
N9RPJ
W9TAD
AAJTU
WoVCl
WIWLZ
N9ZEU
WBOAEW
ADGAO
WOCPL
KDOGGN
ABOGT
NOIC
KQJT
KEQKA
KEQKN
KDOMEZ
WONKI
NGOH
WOONU
WB0oQVC
WOQXK
KDORZM
KEQTE
NOUIE
KBOWEQ
NOYGM
KCOYMH
KCOZEE
VES3TIJ/
N2ZVK

Nelson, Roger S., Great Falls, MT
Muncey, Thomas J., Reno, NV
Karamatic, King, Aberdeen, WA
Warner, Margaret L., Snohomish, WA
Nehill, Arthur F, Phoenix, AZ
Kuykendall, William B., Vancouver, WA
Gonser, Dee Mara M., Vancouver, WA
Wigginton, Joe G., Las Vegas, NV
Harnisch, Carl A,, Kingman, AZ
Palmer, Richard V., Fairview, TX
Paine, Robert M., Seattle, WA

Lange, Larry M., Eugene, OR

Flint, James W., Ellensburg, WA
Taylor, Preston J., Tucson, AZ

Myers, Roy R. Jr, Tacoma, WA
Rogers, Karen B., Klamath Falls, OR
Wulff, Bradley M., Las Vegas, NV

Vial, Ken D., Grand Ronde, OR
Killian, Ray, Cle Elum, WA

Marsh, John H., Mulliken, MI

Malone, Dale E., Barberton, OH
Germann, Frank, Sunbury, OH
Tippett, Addis “Lee;” Flushing, Ml
Resler, James, Largo, FL

Talbot, John D, Fairfield, OH
Schummer, Walter A., Pace, FL
Rago, Beverly J., Painesville, OH

Lee, Gregory, Crown City, OH

Rogers, Joseph N., Enon, OH
Kempton, Larry E., Waverly, OH
Higelmire, Charles C. Jr, Onondaga, MI
Wright, Wallace M. Jr, Dayton, OH
Palmer, Herbert T, Metamora, Ml
Utter, John R., Lawrence, MI

Pixley, Lloyd, Muskegon, M
Baumgarte, Paul H., Delphos, OH
Tippett, Douglas A., Waynesboro, VA
Perry, Richard E., Athens, OH
Hartley, Stephen D., Arcadia, FL
Veen, Jan F A,, Holland, MI

Davis, L.W.,, Coalton, WV

Kleopfer, Joseph A., Petersburg, Ml
Tisdale, James F, South Bend, IN
Warnke, Orlan, Montello, WI

Holzer, Walter J., Milwaukee, WI
Newekirk, Rodney N., Chicago, IL
Britt, Grace M., Charlottesville, VA
Kelley, Paul B., Wauwatosa, WI
Bowers, Donald W., Evansville, IN
McLain, Gregory P, Evansville, IN
Peikett, Glenn F., Hamilton, IL
Moretti, Orest, Sun City, AZ

McNally, Franklin E., Madison, WI
Cardy, Clayton S., Algoma, WI

Hajek, Robert J., Albuquerque, NM
Burtsfield, Ronald W., Washington, IL
Konefsky, Carl G., Michigan City, IN
Pardo, Saul, Chicago, IL

Rich, Anthony J., Sugar Grove, IL
Davis, Oliver D., Green Bay, WI
Mevis, Henry A., Racine, Wi

Riley, Thomas M. Jr, Independence, MO
Olasov, Alvin D., Mount Pleasant, SC
Soper, Kenneth K. Sr, Sunrise Beach, MO
Hannigan, Joseph C., Pagosa Springs, CO
Larson, Leslie B., Duluth, MN
Ormsby, William L., Denver, CO
Teepe, John H., Chesterfield, MO
Winkler, Glenn D., Lees Summit, MO
Spadino, Arnold J., Sioux Falls, SD
Roland, Richard D., Westminster, CO
West, James M., Fort Worth, TX

Hart, Jerry P, Pflugerville, TX
Reynolds, Jimmie H., Georgetown, TX
Bryan, Robert W., Union, MO

Hoeft, Willard A., Winona, MN
Boomgaarden, Gary L., Ellsworth, MN
Pickard, Frank Jr, Saint Cloud, MN
Adreme, Lana J., Kansas City, MO
Jeffers, June L., Gardner, KS

Knight, Kenneth G., Colorado Springs, CO
Hartnett, Gregory T, Louisburg, KS
Lawless, Raymond C., Apple Valley, MN

Faul, David S., Pickering, ON, Canada

4 Life Member, ARRL
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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, KBEJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Nick, AK6DX, 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, KBWV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Bill, KA3IXF, Mgr.

RT.13 1/4 mi., So. I-295
delaware@hamradio.com

PORTLAND, OR

11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff 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, 1-95, So. to US 1
virginia@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047
Peter, KITM, Magr.

Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

APRIL IS YAESU MONTH AT HRO

YAESU

Refreshments and
YAESU Give-a-ways
at all 12 stores

Live In-Store demos!

Watch for

schedule at
www.hamradio.com

WORLDWIDE DISTRIBUTION

The radico

== S =

FT-950 Hr + 6M Transceiver

FT-897D VHF/UHF/HF Transceiver

FTM-350AR 2m/440 Dualband

*100W HF/6M e Auto tuner built-in * 3 roofing filters
built-in « DMU-2000 compatible

Call Now For Low Pricing!

FTDX5000MP 200w HF + 6M Transceiver

« Station Monitor SM-5000 (included) ® 0.05ppm OCX0
(Included) * 300Hz, 600Hz & 3KHz Roofing filters (included)

New!

FTDX-3000 100w HF + 6M Transceiver

* HF/6M/2M/70CM  DSP Built-in * HF 100W (20W
battery)  Optional P.S. + Tuner  TCXO Built-in

Gall 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 ¢ Detachable front
panel (vsk-857 required)

Call For Low Price!

E
1‘;\‘(‘.%00

"

= wa 5

FT-7900R 2Mm/440 Mobile

« 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 < Auto tuner built-in  DSP built-in
* 500 memories * DNR, IF Notch, IF Shift

Call Now For Pricing!

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

Comenisitius
onlinenia

thelnternetat
hitps/wwwihiamradioycom

*50W 2M, 45W on 440MHz « Weather Alert « 1000+
Memories * WIRES capability » Wideband receiver
(cell blocked)

Call Now For Your Low Price!

FT-8800R 2Mm/440 Mobile

* V+U/V+V/U+U operation * V+U full duplex e Cross
Band repeater function « 50W 2IM 35W UHF « 1000+
memory channels ¢ WIRES ready

Gall Now For Low Pricing!

r
. usiome
" gervice

* 50W 2m/440 - 1 watt 220Mhz « TNC built-in, Blue-
tooth capable ¢ Band scope built-in * 500 Memories

i

VX-6R 2m/220/440 HT

* Wideband RX — 900 memories
* 5\ 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!

VX-7R/VX-7R Black

50/2M/220/440 HT
* Wideband RX - 900 Memories
*5W TX (300mw 220MHz) « Li-lon
Battery ¢ Fully Submersible to 3’
e Built-in CTCSS/DCS e Internet
WIRES compatible

Now Available in Black!

VX-8DR/VX-8GR

50/144/220/440 (VX-8DR)

2M/440 w/built-in GPS (VX-8GR)

e 5\WW (1W 222 MHz VX-8DR only)
* Bluetooth optional (VX-8DR only)
» 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 e NOAA severe weather
alert with alert scan

COAST TO COAST

UPS}- Most Items Over; $100

Rapid Deliveries Erom
TheStore Nearest to You!
A




12 STORE BUYING POWER

|c-91 00 The All-Round Transceiver IC-7800 All Mode Transceiver

":'7200 HF Transceiver

* 160-6M @ 200W e Four 32 bit IF-DSPs+ 24 bit AD/
DA converters » Two completely independent receiv-
ers » +40dBm 3rd order intercept point

e 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

|c 7000 Transceiver

* 160-10M/6M/2M/70CM
 2x DSP « Digital IF filters
« Digital voice recorder
*2.5” color TFT display

|c-7600 All 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

Dot

b,

IC-718 Hr 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-7700 Transceiver. The Contester’s Rig

* HF + 6m operation ¢ +40dBm ultra high intercept
point  IF DSP, user defined filters « 200W output
power full duty cycle » Digital voice recorder

IC'VSUUU 2M Mobile Transceiver

¢ 75 watts ¢ Dynamic Memory Scan (DMS)
» CTCSS/DCS encode/decode w/tone scan » Weather
alert « Weather channel scan ¢ 200 alphanumeric
memories

IC-2300H vHr i 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

Dual Band

~ =
IG-2820H FM Transceiver i —

* 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

I:E Z: !:! optional

Analog + Digital

1C-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

“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 APRIL 2013. The Icom logo is a registered trademark of Icom Inc. 70021

..800-854-6046
800-444-9476
800:44457927 ). . oystomeY
800-444-4709 - "™ sew\ce
800:644-4476
New: England..800-444-0047.

CALL TOLL FREE

Phone Hours: Store Hours:
9:30 AM - 10:00 AM - 5:30 PM
5:30 PM Closed Sun. MId-Aﬂan’t
waii, Alaska, Canada; call routedto  Northeast.
i . :

; al -lini
the first line you call is busy, you may call another.

Come visit us
online via

the/Internet at
hitps//www:hamradio:com

* 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

Analog + Digital

Dual Bander_/asar==sa
ID-880H p-sTar S
*D-STAR DV mode operation * DR (D-STAR repeator)

mode * Free software download ® GPS A mode for easy
D-PRS operation * One touch reply button (DV mode)

« Wideband receiver X3 7Y ready|

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|

Ic-V80 2M Handheld Transceiver

*2M @ 5.5W * Loud BTL audio output
« Military rugged e Classic 2M operation

Analog + Digital

IC-80AD Dual Bander D-STAR

¢ D-STAR DV mode operation « DR
(D-STAR repeater) mode © Free software
download * GPS A mode for easy

D-PRS operation

|D-31A UHF Digital Transceiver

5W Output Power » FM Analog Voice
or D-STAR DV Mode e Built-in GPS
Receiver ¢ IPX7 Submersible ¢ 1,252
Alphanumeric Memory Channels

O D-STAR
ICOM

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

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 BI., 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, AK6DX, 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, N5SMCJ, 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

Bill, KA3IXF, 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

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff 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, KJ4VO0, Mgr.

Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1063

(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
Peter, KITM, Mgr.

Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com
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WORLDWIDE DISTRIBUTION

KENWOQOD
New!

TS-QQUS 200W HF + 6M Transceiver

'y

*“‘ 2
$A0 -
UPON =

‘o
N

TM-D710A 2m/440 Dualband

TS-480$AT/HX HF + 6M Tramsceiverv .

» World’s first dual TFT display * 200W output on all
bands ¢ +0.1ppm TCXO ensures both high stability
and reduced power consumption © Triple 32-bit DSP’s
dedicated to main/sub receivers and band scope ¢
Main receiver 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-590S HF + 6M Transceiver

* 100W HF + 6M * 500 Hz & 2.7 KHz roofing filter
* Built-in auto tuner ¢ Best dynamic range in class
32 hit DSP

Call Now For Low Price!

TS-2000 HFAVHF/UHF TCVR

vy
* 100W HF, 6M, 2M « 500W 70CM R sz%“q/-
« 10W 1.2GHz w/opt UT-20 module = Fgmom =

« Built-in TNC, DX packet cluster <, c‘}'{%‘
« |F Stage DSP « Backlit front key panel 15-20““X

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 |1+ GPS 1/0 Port « Choice of green/
amber LCD backlight

Call Now For Special Price!

\
A ]

’,
$1O 2
3

WENWOOD
couPON.

TM-V71A 2m/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 mtr Mobile

* 65 Watt » 200 Memories » CTCSS/DCS
* Mil-Std specs ¢ Hi-quality audio

Call Now For Special Low Price!

+ Kenwood coupons expire 6/30/13. Contact HRO for promotion details.

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

Comevisitius
online\ia # omer

thelInternet at
hitps/wwwhamradioscom

- st
o sgt\l\ce

>,
* 480HX 200W HF & 100W 6M (no tuner)s sil.",“ l;
 480SAT 100W HF & 6M w/AT = Voo =

* Remotable w/front panel/speaker v ,‘, ,"'““"“/:l‘

« DSP buitt-in 6250 % 15-4805AT
Call Now For Low Price! < ‘&t =
“ }w‘:-‘s.dsﬂ“x

2M/440 HT with

‘ TH-D72A extended RX

* 5 TX, RX 118-524 MHz, VxU,
VxV, UxU

* APRS w/built-in 1200/9600 TNC

e Built-in GPS, Built-in USB,
digipeater

* Echolink® compatible,

 Mil-Spec STD810

Call For Special Low Price!

*\ ’I
. 2625 2
TH-F6A 2m/220/440 ‘{o 2~

- GOUPON=

* Dual channel receive Vi
e .1-1300 MHz (cell blocked) RX

* FM, AM, SSB

* 5W 2M/220/440 TX, FM
* 435 Memories

* Li-lon Battery

Gall For Low Price!

TH-K20A 2m Handheld

* 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

I Now with 12M

and 10M built-in!
Complies with
new FCC rules!

HL-1.5KFX

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 tevrs

Call For Additional THP Products!

p—
Bn

SEC-1235M

» Advanced switch-mode technology

« Reliable power with minimum weight and size

« Input voltage can be set at 120VAC or 240VAC

UL listed to both USA & Canadian safety standards

Gall Now For Special Pricing!

SEC-1223

« Advanced switch-mode technology
* Reliable power with minimum weight and size
« Circuit innovations minimize output voltage
ripple and RFI
« Input voltage can be set at 120VAC or 240VAC
« UL listed to both USA & Canadian safety standards

Gall Now For Special Pricing!

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 to
nearest store; all HRO 800-li Si i
the first line you call is busy, you may call ai

5:30 PM

Northeast.
New Engla

Southeast.
Mid-Atlantic...800-444-4799 ‘ n

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; 1C-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 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
..800-444-0476 1
..800-444-7927 gustomet

G
00-644-4476 sert
nd..800-444-0047

Come visit us
onlinevia

theiInternet at
hitps//www:hamradio’com

* 40’ Tubular Tower
j;I 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!

=
3

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!

Gall For Latest Pricing!

All' US Towers shipped by truck;
freight charges additional.

w 7
AN FHUBM HRO. 7
~ The Wos;lﬂg -
~ Lo bealer =

e

| DRI} R

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.
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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)

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 &
The ARRL Instructor’s Manual forTechnlclan License Courses.
Order No. 8737
Ham Radio for Dummies. Order No. 9392....

Technician Class Flash Card Set. Order No. 1345..........ccccccvveens

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, $29.95 § x
ARRL's General Q & A—4th Edition. Order No. 8089 ............cc.cccvevnnne.
General Class Flash Card Set. Order No. 1357 .........cccccooiineincenicnne,

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......c.ccciiiiiiiiciie e
ARRLs Extra Q & A— 3rd Edition. Order N0. 4708 ..........c.cccoceveririeernenns
Extra Class Flash Card Set. Order NO. 1366 .............cccoeurieciiininnieicinens

Prepare for all 3 Levels

ARRL Exam Review for Ham Radio. CD-ROM, Ver 3.0
Order No. 4982...
ARRL Exam Rev

Operating and Reference
The ARRL Operating Manual for Radio Amateurs. 10th Edition.

er

Order NO. 5965........c.ceueeeririeeeieeeens ARRL Member Price $29.95........... $34-95
NEW! The ARRL Repeater Directory®. 2013/2014 Edition.
Pocket-sized. Order No. 2575.......... ARRL Member Price $10.95........... 512:95
Desktop Edition. Order No. 2605 .... ARRL Member Price $15.95..........64+795

NEW! TravelPlus for Repeaters™ 2013-2014 Edition. CD-ROM, Ver 17 0
Order NO. 2919ttt $39.95
NEW! TravelPlus Mobile GPS™ Download. 2013/2014 Edition.
Order No. 2171
NEW! Radios to Go! Order No. 3077 .. ARRL Member Price $15.95...........
The ARRL DXCC List. April 2012 Edition. Order No. 3862 ............ccccceuvururueuennne
ARRLs Hamspeak—A Dictionary for Radio Amateurs.
Order NO. 8423.........ccovneineeneeene ARRL Member Price $15.95...
DXing on the Edge. Order No. 6354 .. Closeout Special $19.95 ..
RF Exposure and You. Order No. 6621
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......c..cccceviueeireereereeenenn ARRL Member Price $19.95........... £22.95
Low Profile Amateur Radio. 2nd Edition. Order No. 9744.
The ARRL Field Day Handbook. Order No. 0885 ...
FCC Rules and Regulations. 2nd Edition. Order No.
Getting Started with Ham Radio. Order No. 9728
ARRL Software Library for Hams. CD-ROM, Ver 4.0
Order NO. 4364.........cveeeeineenieeeens ARRL Member Price $19.95...
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
NEW! Radio Science for the Radio Amateur.
Order No. 3881 ......cccccvveirreincnenns ARRL Member Price $24.95...
Storm Spotting and Amateur Radio. Order No. 0908..........
Your Introduction to Morse Code. Order No. 8314 .......
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 39”. Order No. 8977
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. 117 x 17”. Order No. 1126............. $3
The Radio Amateur’s World Atlas. Order No. 5226 ........
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
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. Order No. 0139...
NEW! 2013 Super Frequency List on CD-ROM. Order No.
NEW! 2013 Shortwave Frequency Guide. Order No. 0024 ...................... $59.95

Antennas and Transmission Lines

The ARRL Antenna Book—22nd Edition.
All the information you need for complete antenna systems—
from planning, to design and construction. CD-ROM included!
New and Improved! 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.

ANTENNA EDOK

... $49.95
... $29.95

Order No. 1479 $34.95

Antenna Modeling g b
Order No. 3961........cccccvveeveennenn ARRL Member Price $34.95
Short Antennas for Small 160 Meter Radio.

Order No. 5798........ccccoeeerveennns ARRL Member Price $19.95
ON4UN’s Low-Band DXing. 5th Edition. Order No. 8560
ARRL's Small Antennas for Small Spaces.

Order No.8393........cccoveeerieennn ARRL Member Price $22.95
Antenna Towers for Radio Amateurs. Order No. 0946 .....
The ARRL Guide to Antenna Tuners. Order No. 0984 ..
ARRL’s Yagi Antenna classics. 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.
More Vertical Antenna Classics. Order No. 9795 ..
Vertical Antenna Classics. Order No. 5218 ............
ARRL’s VHF/UHF Antenna Classics. Order No. 9078 ..
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 ................cccoeeeee.
The Care and Feeding of Transmission Lines.

Order No. 4784........ccccoveeveennenn. ARRL Member Price $24.95
RSGB Practical Wire Antennas. Order No. R878.......
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 HF Antenna Collection. Order No. 3770....
RSGB Stealth Antennas. Order No. 3208 ..
RSGB Backyard Antennas. Order No. RBYA....
RSGB Radio Propagation—Principles and Practice. Order No. 9328.
Practical Antenna Handbook. Order No. 0371
Antenna Zoning. 2nd Edition. Order No. 1192
Antennas: Fundamentals, Design, Measurement. Standard Edition.
Order No. 0320
Antennas: Fundamentals, Design Measurement.
Order No. 0175
NEW! 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 ...........ccccccc...
Transmission Line Transformers. CD-ROM. Order No. 9088

CD-ROM/DVD Collections

2012 Periodicals on DVD. Order No. 3152 $24.95
2011 Periodicals on CD-ROM. Order No. 5651 .. ... $24.95
2010 Periodicals on CD-ROM. Order No. 2001 .. ... $24.95
2009 Periodicals on CD-ROM. Order No. 1486.. ... $24.95
2008 Periodicals on CD-ROM. Order No. 9406 .. ... $24.95
2007 Periodicals on CD-ROM. Order No. 1204 .. ... $19.95
2005 Periodicals on CD-ROM. Order No. 9574 $19.95
2003 Periodicals on CD-ROM. Order No. 9124 $19.95

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 ... ... $19.95
Callbook CD-ROM. Winter 2013 Edition. Order No. 0 . ... $49.95
HamCall™ CD-ROM. Order NO. 8997 .......c.ccueurireurrirerereieiseienesenenesennnns $49.95

Continued on page 110
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ENGINEERING

Always the Best Cable at

the Lowest Price

High-Performance Cable, Made in the USA to
DX Engineering’s Rigid Specifications

Available in full spools or cut to your specified lengths.
Need Phasing Cables?

DX Engineering provides precision, electrically-tuned phasing lines for your
50 or 75 Q applications. Choose from pre-manufactured four-square and
two-antenna array cables or contact us with your custom application.

Multi-Conductor Control Cable

The ideal cable to control your rotator or

antenna switch, this color-coded stranded copper
cable is reliable and flexible. A vinyl jacket shields it from
the elements. It’'s available by the foot and in bulk spools.
Find all the details at DXEngineering.com

Made in USA

TOUALLY [FREE]SCIFRDI® CRN GRS

Thousands More Ham Products at

1.800.771.0703

We Will Beat Any Competitor’s Prices—Gall Us for Details!

8:30 am to 4:30 pm ET

1230 to 2030 UTG (March-October)
1330 to 2130 UTC (November-Fehruary)
Tech/International: 330.572.3200 Country Code: +1
Sale Code: 130408

Prices subject to change without notice.

DX Engineering is now the

#1 Place to Buy Coax!
Hand-Crafted, Fully-Tested Cable Assemblies
* Highest-quality DX Engineering workmanship
« Silver-plated, Teflon®-insulated connectors

* Hi-Pot, high-voltage tested

. Weatherproof adhesive shrink tube seals connections

/ﬂete information is available at DXEngineering.com.
L‘an ct DX Engineering Customer Support for your application. -

\

Multi-Conductor
Heavy Duty
Tinned copper Flat Braid

A critical part of any grounding system,
this Flat Braid is made with terminals for quick, easy installation.
See more sizes and grounding solutions at DXEngineering.com.

COM-CW3 Three 20 AWG Wires, Control Cable 0.25/ft

COM-CW4 Four 20 AWG Wires, Control Cable 0.28/it 1" Wide, for 1/ 4" Stud 1/2" Wide, for #10 Stud

DXE-CW8 Two 18 AWG & Six 22 AWG Wires, Standard Control Cable 0.48/ft  Part Number  Length/Ft. Price Part Number  Length/Ft. Price

DXE-CW8-HD Two 16 AWG & Six 18 AWG Wires, Heavy Duty Control Cable  $0.89/ft ~ DXE-TCB10-RTO1 1 $5.95 DXE-TCB05-RTO1 1 4.95

DXE-CW9 Nine 24 AWG Wires, Cat5e, Control Cable b0.32/it DXE-TCB10-RTO3 3 $5.95 DXE-TCB05-RT03 3 5.95

DXE-CW9S  Nine 24 AWG Wires, Shielded Wires, Control Cable 0.36/ft  DXE-TCB10-RT05 5 $12.95 DXE-TCB05-RT05 5 6.95
DXE-TCB10-RT10 10 $18.95 DXE-TCB05-RT10 10 9.95

]
i 96% Gas;lniecled Bonded Foil Plus Gas-Injected 96-97°% 95-97°% Gas-Injected
Coverage Bare oam 96% Coverage Tinned y 3170 13- -390 Foam
Copper Shield  Polyethylene 16-Gauge ComerSHEld  puyaione meense  Coverage Bare PQUENEIS SR Coverage Bare poletyione ot
| Dlelecl< cﬂﬁ;fr"gler Dielectric gopper Genter Conper Shield Copper Center  COPPer Shield N\ " Dielectric ¢qpner Center

UV-Resistant, Non-Contaminating,
Black PVC Jacket
DXE-8X Low-Loss
Foam Dielectric Cable
(also known as RG-8X or Mini-8)

-Resistant, Black PE Jacket
DXE-400MAX Low-Loss Cable

* Low-loss, gas-injected foam
polyethylene dielectric bonded tape
foil covered by a braided copper shield

* Very flexible; ideal for short,

UV-Resistant, Non-Contaminating, Black PVC Jacket

Black PVC Jacket

Gas-Injected Foam Won’t Absorb Water.

DXE-213U MIL-Spec Cable

DXE-8U Low-Loss

in-shack jumper cables

e 242" Type Il jacket is
non-contaminating and UV-resistant

* Direct-bury

* 405" low-density polyethylene jacket
is UV resistant, ideal for outdoor use

e Direct-bury

Attenuation/ Power Efficiency

405" Type Il jacket is
non-contaminating and UV-resistant,
suitable for outdoor use

* Direct-bury

Foam Dielectric Cable

¢ 405" high-flex PVC jacket
 Low-loss foam dielectric

Attenuation/ Power Efficiency 100 fi. Rating %  Attenuation/ Power Efficiency  Attenuation/ Power Efficiency

100 ft. Rating % 0.3dB @5 MHz 6.9 kW 93% 100 ft. Rating % 100 fi. Rating %
0.6 dB @ 5 MHz 3.0 kW 86% 0.5dB@10MHz 4.8 kW 90% 0.4dB @5 MHz 4.9 kW 90% 0.3dB @5 MHz 5.4 kW 93%
09dB@10MHz 2.2 kW 81% 08dB@30MHZ 2.8 kW 83% 06dB@10MHz 3.4 kW 87% 05dB@10MHz 4.1 kW 90%
14dB@30MHz 1.2 kW 69% 1.1dB@50MHz 2.1 kW 79% 1.0dB@30MHz 2.0 kW 79% 09dB@30MHZ 2.2 kW 81%
20dB@50 MHz 0.9 kW 62% 1.8dB @150 MHz 1.2 kW 65% 1.3dB@50MHz 1.5 kW 73% 12dB@50 MHz 1.8 kW 7%
3.8dB @ 150 MHz 0.4 kW 42%  3.3dB @450 MHz 0.7 kW 47% 2.4dB@150 MHz 0.9 kW 57% 2.2dB @150 MHz 1.0 kW 60%
DXE-8X By the foot  $.31/ft.  DXE-400MAX By the foot $.82/ft.  DXE-213U By the foot  $.89/ft.  DXE-8UDU By the foot  $.79/ft.
DXE-8X-1000 1,000 ft. $259.99  DXE-400MAX-500 500 ft. $364.99  DXE-213U-500 500 ft. $409.99  DXE-8UDU-500 500 ft. $359.99

Pre-cut Cable with Connectors

Pre-cut Cable with Connectors

Pre-cut Cable with Connectors

Pre-cut Cable with Connectors

Part Number  Length/Ft. Price  Part Number Length/Ft. Price  Part Number Length/Ft. Price  Part Number  Length/Ft. Price
DXE-8XDU003 3 $9.88  DXE-400MAXDU003 3 11.88  DXE-213UDU003 3 $11.88  DXE-8UDU002 2 10.48
DXE-8XDU006 6 10.88  DXE-400MAXDU006 6 14.88  DXE-213UDU006 6 $14.88  DXE-8UDU003 3 11.48
DXE-8XDU012 12 12.88 DXE-400MAXDUO18 18 26.88 DXE-213UDU012 12 $20.88 DXE-8UDU006 6 14.48
DXE-8XDU025 25 17.88  DXE-400MAXDU025 25 33.88  DXE-213UDU025 25 $33.88  DXE-8UDU025 25 30.48
DXE-8XDU050 50 $26.88  DXE-400MAXDU050 50 58.88  DXE-213UDU050 50 57.88  DXE-8UDU050 50 50.48
DXE-8XDU075 75 $35.88  DXE-400MAXDUO75 75 83.88  DXE-213UDU075 75 80.88  DXE-8UDU100 100 90.48
DXE-8XDU100 100 $44.88  DXE-400MAXDU100 100 $100.88  DXE-213UDU100 100 99.88  *your coax cable order is shipped free, via UPS
DXE-8XDU150 150 $62.88  DXE-400MAXDU150 150 $158.88  DXE-213UDU150 150 $144.88  ground anywhere in the contiguous 48 United States.

Place Your Order b

10 pm ET (liS) for SAME-DAY SHIPPING of In-Stock Products!
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Continued from page 108

Practical Circuits and Design

The ARRL Handbook — 2013 Edition

The 90th Edition of Amateur Radio’s Foremost

Technical Resource! The Handbook is filled with essential
information from across the expanse of radio communication
fundamentals and practical applications. Clear explanations
cover nearly every aspect of radio and antenna design,
equipment construction, and station assembly.

BONUS! Get the Hardcover edition for the Softcover
price when you order now or while supplies last.

Hardcover Handbook. Book with CD-ROM.

HANDBOOK

Order No. 4197 ..o, ARRL Member Price $49.95.......... $59:95
Softcover Handbook. Book with CD-ROM. Order No. 4050.............c.c...... $49.95
Understanding Basic Electronics. 2nd Edition.

Order No. 0823 ........ccccvveveeeeeeeene ARRL Member Price $29.95 .......... $32:95
Basic Radio—Understanding the Key Building Blocks.

OFAEI NO. 9558 .....cvviuiriiiieieieeisist ettt $29.95
Digital Signal Processing Technology.

Order No. 8195 ..o Closeout Special $34.95....

ARRL'’s Hands-On Radio Experiments. Order No. 1255 ....
Hands-On Radio Parts Kit. Order No. 1255K .............
The ARRL RFI Book. 3rd Edition. Order No. 0915..
Experimental Methods in RF Design. Revised 1st Edition.
Order No. 9239 ..
NEW! Ham Fladlo

Order No. 3244 .......ccoovvvereeseenienne ARRL Member Price $29.95......... $34-95
ARRL’s Pic Programming for Beginners. Revised 1st Edition.
Order No. 0892 .........cccoveeuvueerieirinnnns 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
ARRL’s Low Power Communication. 4th Edition.

Order N0. 5828 .........cccvveeveeeeieerenns ARRL Member Price $24.95 ........... $27-95
ARRL'’s Low Power Communication with Cub CW Transceiver Kit.

Order No. 5828K
MFJ 20-meter CW Cub Transceiver Kit. Order No. 0018.
More QRP Power. Order No. 9655...

QRP Romps. Order No. 0160...
Do-It-Yourself Circuitbuilding fo b
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 ..........c.cccceuue
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.........corueerieeriieeieeeie e
HF Radio Systems & Circuits. Order No. 7253 ...
Build Your Own Low-Power Transmitters. Order No. bo
NEW! Build Your Own Transistor Radios. Order No. 1367 ...
AC Power Interference Handbook. Order No. 1103.......
NEW! 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.
RSGB Homebrew Cookbook. Order No. 0232 ..................
RSGB Elimination of Electrical Noise. Order No. 1082
RSGB International QRP Collection. Order No. 0020.......
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 ......cccevveeereeeerenenns ARRL Member Price $22.95........... 525:95
The ABCs of Software Defined Radio.

Order No. 6320 ... ARRL Member Price $19.95 ....
VolIP: 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. Order No 0329
Nifty E-Z Guide to PSK31 Operation. Order No. 0370..
Nifty E-Z Guide to D-STAR Operation. Order No. 0125
Nifty E-Z Guide to EchoLink Operation. Order No. 1094 ....

The national association for
A RRL AMATEUR RADIO®

$15.95
$12.95
$13.95
...$13.95

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 ........cccooveveiieiieninns ARRL Member Price $34.95 ......... $39:95
The ARRL Digital Technology for Emergency Communications Course.
CD-ROM, version 1.0 Order NO. 1247 ..........ccoeeeeeeeeeieeeeeeeeeeeeeeeevee $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 .......ccocvveeeeeieereeeciienene ARRL Member Price $24.95.......... $2795
Personal Emergency Communications. Order No. 0081 ..
Eton Microlink FR160 Radio. Order No. 1150... .
Solar Crank Flashlight. Order No.0173...... ... $40
2 in 1 Flashlight/Lantern. Order No.0264
ARES Hat. Order No. 0099..............c.ccc....
ARES Mesh Vest. (M-3XL) Order No. 0128.....

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.

Space and VHF/UHF/M:crowave

Communications

The ARRL Satellite Handbook. Order N0.9857
NOVA for Windows. CD-ROM. Order No. 8724 .
NEW! RSGB Radio Auroras. Order No. 1208 ...
RSGB Radio Nature. Order No. 0240 .............
RSGB Amateur Radio Astronomy. 2nd Edition. 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 ......... ...$29.95
RSGB Microwave Know How. Order No. 0303..........ccccoeveeiieeieceeeeeenen. $21.95
History and Adventure

The Secret Wireless War— Softcover Edition. Order No. 0262................ $39.95
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 .. .
Don C. Wallace: W6AM, Amateur Radio’s Ploneer .
World War Il Radio Heroes: Letters of Compassion. Order No. 1268
Perera’s Telegraph Collector’s Guide. Order No. 1277
Perera’s Telegraph Collectors Reference CD-ROM. Order No. 1282
The Story of the Enigma CD-ROM. Order No. 1296
Inside Enigma. Order No. 0611
Keys Il: The Emporium. Order No. 1372.....
Keys lll: The World of Keys. Order No. 1381 ...
Oscar’s Amateur Radio Adventure. Order No. 0341 ..
Mouse Code. Order NO. 0116.........ccceevreneninciniccnieens
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...........ccccerrirrinieiriee 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 us 2-3 weeks delivery %mﬁgﬂ}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.
$2.75
Over $250 Contact ARRL for shipping
options and rates: orders@arrl.org

QST 4/2013
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Our Clamps are Specified by Scientific, Military & Government Designers!
Used by Antenna Builders: Both Commercial & Amateur!

Saddle Clamps with Cast Saddles /.

« Stainless steel flat washers, lock
washers, nuts and bolts
e Gorrosion-resistant
aluminum saddles with
as-cast rough finish
for secure grip

U-Bolt Style,
designed and
sized to fit tubing
* Full 360° grip for specified tubing size

Nominal Thread
Part Number Size Bolt Size  Price
DXE-SAD-050A 0.50 1/4-20
DXE-SAD-075A 0.75 1/4-20 .
DXE-SAD-100A 1.00 1/4-20 $6.05
DXE-SAD-125A 1.25 1/4-20 $6.85
DXE-SAD-150A 1.50 1/4-20
DXE-SAD-175A 1.75 1/4-20 .
DXE-SAD-200A 2.00 5/16-18  $10.05
DXE-SAD-200B 2.00 3/8-16 11.25
DXE-SAD-250A 2.50 5/16-18 12.05
DXE-SAD-250B 2.50 3/8-16 13.55
DXE-SAD-300A 3.00 5/16-18 _ $13.60
DXE-SAD-300B 3.00 3/8-16_ $15.25
DXE-SAD-400A 4.00 3/8-18  $34.70
DXE-SAD-450A 4.50 3/8-16  $39.95

Dimensions in Inches.

V-Bolt Style,
sized to accommodate
ranges of tubing sizes
Nominal Thread
Part Number Size Bolt Size  Price

DXE-CAVS-1P_ 0.50t01.75  1/4-20  $10.25

DXE-CAVS-11P_0.50t01.75  5/16-18  $10.75

DXE-CAVS-2P 1.00t02.00 _ 5/16-18  $12.25

DXE-CAVS-3P_ 2.00t03.00  3/8-16 _ $15.25

Dimensions in Inches.

Clamps with black powdercoated saddles are
also available in U-Bolt and V-Bolt styles,
designed and sized to fit 75" to 2" tubing.

Guy Rings

newly engineered Guy Rings
to secure your rope guys and
stabilize your DX Engineering,

Hustler or other aluminum vertical antenna. They
work with three- and four-way guying systems and

are a great complement to our tubing kits.
These guy rings are super strong, virtually

impervious to the elements and fit 0.75", 1.0",

1.25",1.50" and 2.0" 0.D. tubing. For all the
specs, please visit DXEngineering.com.

DXE-GR-5P Guy Rings.......... $7.95 set of 5

Place Your Order b

You can use DX Enginee.ring’s OO@

Your Best Source for
All Antennas and

Antenna Building Parts

V-Bolt Style
Saddle Clamps with
Stainless Steel Saddles

» Stainless Steel Saddles, serrated to
secure hard pipe surfaces
« Stainless steel V-bolts and hardware
Part number Nominal Size Price

DXE-SSVC-1P 5010 .75 $6.95
DXE-SSVC-150P 1.00 to 1.50 $9.95
DXE-SSVC-2P 1.00 to 2.00 11.95
DXE-SSVC-3P 2.00 to0 3.00 14.95

Dimensions in Inches.

Also available with a tab and 1/4"
hardware for grounding as shown.

Goaxial Cable
Grounding Brackets

* Stainless steel bracket supplied with _
stainless steel V-Bolt and hardware
e \Welded 10-24 stud
DXE-CGB-150 Fits .50" to 1.50"
0.D. tube $15.95
DXE-CGB-200 Fits 1.00" to 2.00"

0.D. tube $15.95
Connectors not included.

. See website for complete selection.
tublng telescupes smoothly

Telescopmg d |
Antenna Tubing Kits ~ and wan shicknesses. -

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. These kits contain almost
everything you'll need, eliminating extra trips to the
hardware store.
Part number Price
DXE-FTK50 Fiberglass Antenn a Tubing Kit,

50 Foot Max. Length $138.00
DXE-ATK65 Aluminum Antenna Tubing Kit,

65 Foot Max. Length $194.50

For more, visit DXEngineering.com

AII fiberglass and aluminum

World-Class Products Shipped Worldwide, Every Day!

Thousands More Ham Products at

1.800.771.0703

10 pm ET (liS) for SAME-DAY SHIPPING of In-Stock Products.

p
.

In Stock for
Immediate
e Shipping!

by il .
.

DX Engineerin, S
now stocks all M2 Antennas e S
M2 Antennas offers a full line of

antennas, components and
accessories—including big HF Antennas and Small UHF
Arrays. See much more in stock at DXEngineering.com.

MSQ-40M2L HF 40 Meter Monoband Beam; $1,395.00
MSQ-20M4DX HF 20 Meter Monoband Beam; $1,004.00
MSQ-15M4DX HF 15 Meter Monoband Beam.....$801.00
MSQ-10M4DX HF 10 Meter Monoband Beam.....$700.00
MSQ-KT34M2 HF Triband Beam, 4 Element.....$1,468.00
MSQ-KT36XA HF Triband Beam, 6 Element.....$2,037.00
MSQ-1030LP8 HF 10-30 Meter Log Periodic ...$2,183.00
MSQ-6M3 6 Meter Yagi, 3 Element, 3 kW.....$180.00
MSQ-6M3SS 6 Meter Yagi, 3 Element, 500 W ...$164.00
MSQ-2M9SSBFM 2 Meter Yagi Antenna.................... $220.00
MSQ-2MHOLOOP 2 Meter Horizontal Loop Antenna; $87.00
MSQ-2225SS 1.25 Meter Yagi, 5 Element ............ $89.00

MSQ-EB144RK2M  Eggbeater Satellite Antenna,
135-150 MHZ ... $221.00

MSQ-EB432RK70CM Eggbeater Satelllte Antenna,
420-450 M

................................ $180.00

MSQ-SATPACK1 Eggbeater Satelllte
Antennas Package..............cccooo.... $378.00
MSQ-44018 70cm Yagi Antenna.............occeeeeen. $165.00

MSQ-0R2800PX Super-Duty HF Rotator Unit.....$1,592.00
MSQ-OR2800PXAZ  Super-Duty HF Rotator Unit
and Controller ...........coccweeeeeennnns $1,906.00
Super Duty Saddle Clamps
Super Duty Saddle Clamps are designed for maximum
clamping strength to control large or unbalanced loads.
» A356-T6 cast aluminum saddle, with rough, as-cast
finish for high-torque grip on masts, etc
« Cast stainless reinforcement plate included
* Armor coated bolt sets sold separately
Part Number Tube 0.D.  Price
DXE-SDS-200P 200 $34.00
DXE-SDS-250P 250 $41.00
DXE-SDS-300P 3.00 51.00
Dimensions in Inches.

Resin Support Blocks

Securely mount tubing to any flat
surface. An insulated mount between
tubing and plates, ideal for antenna
construction and electrical applications.
 Optional stainless steel reinforcement plates available

8:30 am to 4:30 pm ET
1230 to 2030 UTC (March-October)
1330 to 2130 UTC (November-February)

Tech/lnternaho&ml 330.572.3200 Country Code: +1

Sale Code: 130408
Prices subject to change without notice.



Join or Renew!

Devoted Entirely to Amateur Radio

_*" Includes
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E(Membership options (circle your choice/s)

1 Year |2 Years |3 Years per year for subscription to
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Hustler Verticals with DX Engineerin'y
Performance and the Lowest Prices!

HSR-4BTV 10, 15, 20 and 40M
Vertical ......ccoouenee $124.95
HSR-5BTV 10, 15, 20, 40 and 75-80M
vertical ..........oo... $159.85
HSR-6BTV 10, 15, 20, 30, 40 and
75-80M Vertical......$189.95
DXE-8X19-RT Coax Jumper
Cable to BTV Base....$16.95
DXE-AOK-DCF S0-239 Add-On Kit

to BTV Base.............. $22.95
DX Engineering also stocks replacement
parts for all BTV antennas

Add Bands to Your BTV!

DXE-AOK-12M 12 Meter Add-On Kit for BTV ........$59.95
DXE-AOK-17M 17 Meter Add-On Kit for BTV ........$69.95

DXE-AOK-60M 60 Meter Add-On Kit for BTV ........$74.95

DXE-AOK-80M 80 Meter Add-On Kit for 4BTV ......§59.95

DX Engineering . B

Offers You caM/;Iete, O~ ¥ S5
Ready-to-Install i

Antenna Packages! ! G

They include an antenna, tilt base, |
radial plate with wire, a direct coax
adapter and more. Plus, with free
shipping to the lower 48 states, you'll
save money while you're working more bands.

Get Totally Free Shipping with Your Order TOTALLY
DXE-HSR-4BTV-P 4-Band Package .....$379.00
DXE-HSR-5BTV-P  5-Band Package .....$419.00 FREE

SHIPPINC

DXE-HSR-6BTV-P  6-Band Package .....$454.00

Icom IC-V8000
144 MHz FM Transceiver

This durable, easy-to-operate
mobile rig will get your commu-
nications through. The 1C-V8000
has a sturdy aluminum chassis packed with 75 watts of output
power. It uses a front firing speaker and can be almost com-
pletely controlled with the keyed microphone. You can name and
store over 200 frequencies in 10 different banks, making the 1C-
V8000 a versatile, yet easy to operate, mobile transceiver. See
the entire Icom product line at DXEngineering.com
ICO-IC-V8000 2 Meter FM Transceiver ............... $229.95

Mirage 2 Meter Amplifier

If you've got a 2 meter base or mobile
station, then this amplifier can boost
your 50 watt signal up to 160 watts.
That includes all modes, too: FM,
Digital, SSB and CW. Plus, it features a
low-noise receive preamplifier and automatic, RF-sensing T/R
switching. You can also use external direct keying with a rear
panel RCA phono connector. Mirage offers more VHF and UHF
amplifiers; the entire list is at DXEngineering.com.

MIR-B-5018-G 160 Watt 2 Meter Amplifier.......... $409.95
Samlex Desktop
Switching Power Supply

Samlex’s SEC-1235M Desktop
Switching Power Supply provides a well-regulated 13.8 Vdc out-
put at any current demand up to 35 amps peak—plenty of power
for your whole station. It gives your reliable power that is well-fil-
tered to suppress unwanted noise and RFI. The entire Samlex
line of power supplies can be found at DXEngineering.com.
SXA-3435 Samlex SEC-1235M

DC Power Supply .......cccevvvveene. $125.95

Place Your Order b

HES

Now Even More of Your Favorite Brands are at DX Engineering!

¥
3 eT WEPalstar @) rumusman vecrronics
® " ‘samlexamerics m?; cOHm ~CTRONI

S Cusheraft s
ICOM Amateur Radio Antennas —

MEF) AseriTro
The BetterRF Company

Communications Equipment

See website for all available configurations

Full Size 75/80 Meter
Quarter-Wave
Vertical Antennas

These 68 foot tall, high-performance,
full size antennas have rugged base
sections (2, 3 or 4 inch diameter)
made from aircraft-grade aluminum tubing.

See video on how these
four UNGUYED
DX Engineering 80M

Verticals easily withstood
Su&er‘Stor‘m Sandy at
DXEngineering.com!

The VA-1 requires simple guying. The VA-2 and VA-3 models
are very stout and don’t require guying. The VA-2 and VA-3
antennas are supplied with a Heavy Duty Plus Stainless Pivot
Base and can be lowered easily with the optional, DXE-VRW
one-man, manual winch.
*2:1 bandwidth up to 500 kHz
*DX Engineering structural design + high strength tubing
custom manufactured to our rigid specifications
= Highest Wind Ratings
< High strength, UV-protected Extren® insulator
= High Power Handling Capacity
*Specially manufactured stainless steel and aluminum saddle
clamps, stainless steel bolts, and precision machining
= Reliability Second to None
« Specially manufactured Pivot Base supplied with VA-2 and
VA-3 antennas = Easy Tilt Up and Down
DXE-7580FS-VA-1  Vertical Antenna, standard HD,
2 inch 0.D. base section........ $379.50
Vertical Antenna, Heavy Duty,
3 inch 0.D. base section........ $825.00
Vertical Antenna, Super Duty,
4 inch 0.D. base section ....$1,775.50

DXE-7580FS-VA-2
DXE-7580FS-VA-3

Low Sale Price!

SignaLink™USB Unit
from Tigertronics

«Software included on CD ROM {

*Built-in low noise sound card
*USB port powered
*Works with ALL radios
«Easiest installation and setup—for Mac or PC
«Supports all sound card digital and voice modes, including
MT63, EchoLink®, PSK-31, SSTV, CW and RTTY,
TGR-SL-USB oo $84.50
eRequires a radio interface cable
Any radio interface cable is only $14.95 when purchased with
a SignaLink™ unit
Super Duty Tilt Bases
Available Separately

DXE-VRW-1 Manual Winch

A great option, this winch allows

one person to easily raise or lower a
VA-2 or VA-3 vertical antenna.
DXE-VRW-1  Manual Winch.....$169.99

World-Class Products Shipped Worldwide, Every Day!

Thousands More Ham Products at

1.800.771.0103

We Will Beat Any Gompetitor’s Prices—Gall Us for Details!

10 pm ET (liS) for SAME-DAY SHIPPING of In-Stock Products!

D¢

ELECTRONICS

MIRAGE DIAMOND mpeNCHERINC, ZEalamnl

HOERED

Not Cheap Aluminum!
Guarantees Best Radial
System Conductivity
Over Time p ,6'

0

Shown with Upli‘m
D: 3-SST and

XE-36

Stainless DXE-AD-200A
Radial Plate -
with Coax Attachment - i >
Makes radial attachment a snap! AP

«Fits 3" pipe, 4x4 and 6x6 posts

«0.125" thick 304 stainless steel Now fits up to 3" 0.D.

« Accommodates up to 120 radials mount
« Patented high current coax connection to radials
DXE-RADP-3 Complete with 20 stainless bolt

$54.50

sel
20 sets of 1/4" stainless hardware ...$7.50
Stainless Saddle Clamp for attachment

to steel tube 1"to 2" 0.D. ... ..$11.95

MFJ-998RT Remote Tuner Mounting Systems —

These Remote Tuner Mounting Systems
provide an easy way to mount your
MFJ-998RT tuner to any quarter-wave
vertical antenna. They're the perfect solution
for the Full Legal Limit Power DX’er who’s
using MFJ-998RT’s great auto-tuning
features. The ATU-2 mounts to the
DX Engineering RADP-3 Radial Plate for T
a secure connection.
The DXE-ATU-2 has custom laser-cut i
stainless steel brackets, a right angle T
PL-259/50-239 adapter, an insulated .
stranded copper feedline cable with ring termi-
nal and other specialized hardware that facilitates the correct
RF connections for maximum power transfer to antenna without
arcing. Stainless steel hardware and instructions are included.
The DXE-MBV-ATU-2 has everything that the DXE-ATU-2
features, plus it includes a bias tee power injector and the
MFJ-998RT remote IntelliTuner, making it a complete setup!
DXE-ATU2 Remote Tuner Mounting System ....$64.50
DXE-MBV-ATU-2 . Remote Tuner Mounting System

with MFJ-998RT

DXE-RADP-1HWK
DXE-SSVC-2P

TEUAYY?/FREE [SGIFL®
ONI'COMTEKIBALUNS)
COMTEK W2FMI Series Baluns

Better Performance, Lower Prices!

From just $49.95

Made in USA

8:30 am to 4:30 pm ET

1230 to 2030 UTC (March-October)

1330 to 2130 UTG (November-Fehruary)
Tech/International: 330.572.3200 Country Code: +1
Sale Code: 130408

Prices subject to change without notice.
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FREE ’ RBA-1:1 Balun-
= or RU-4:1 Unun_
When You Buy A S9V 43’, 31" ..~
or 18’ Multiband Antenna

Purchase an S9v 43’, 31’ or 18 antenna and fill out
the included form. Mail it to LDG Electronics, and
we will send you either a 200 watt balun or unun,
your choice!

S9v43 $199.99

80-6 meters Fixed Operation

The S9v 43’ is a high-performance lightweight
telescoping fiberglass vertical. The best value in
high-performance ‘tall’ verticals!

S9v31 $99.99

40-6 meters Fixed or Portable Operation

S9v18 $49.99

20-6 meters Fixed or Portable Operation

The S9v 31’ and 18’ are tapered, ultra-lightweight
fiberglass vertical antennas. Friction-locking
sections and high-tech polymer tube rings allow
the antenna to be quickly and safely deployed in
practically any environment without tools!

S9rp $39.99

Aluminum Radial Plate
Includes 20 sets of stainless steel nuts & bolts

Designed to handle
the higher power of the
Tokyo Hi Power HL-45B.

NEW! 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

AT-1000Proll

LDG Electronics’ new 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

Line of Autotuners!

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

YT-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

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 s 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

NEW! 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

Funi c up U
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AT-100Proli

® RF Sensing
¢ Tunes Automatically
¢ No Interface Gables Needed

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

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 - Call or visit them TODAY!
Visit our website for a complete dealer list WWW.Idgelectronics.com

2-81 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-IV
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
delay, Test/Calibrate function.
Low temperature grease permits
normal operation down to -
30 degrees F. Alloy ring
gear gives extra strength
up to 100,000 PSI for

maximum reliability. HAM-VI
Precision indicator poten- $7 4995
tiometer. Ferrite beads reduce .

with DCU-2

RF susceptibility. Cinch plug
plus 8-pin plug at control box. Dual 98 ball
bearing race for load bearing strength and
electric locking steel wedge brake prevents
wind induced movement. North or South
center of rotation scale on meter, low volt-
age control, max mast size of 2'/is inches.

TAILTWISTER SERIES 1l

For large T-2X -
medium antenna  $ 95
arrays up to 799 i
20 square T-2XD2
feet wind $89995
load.  Has 5-  yjth DCU-2

second brake  gee yore info below,
delay and

Test/Calibrate
functions. Low
temperature
grease, tough alloy
ring gear, indicator potentiometer,
ferrite beads on potentiometer wires,
weatherproof AMP connectors plus 8-pin
plug at control box, triple bearing race with
138 ball bearings for large load bearing
strength, electric locking steel wedge brake,
North or South center of rotation scale on
meter, low voltage control, 2'/is inch maxi-
mum mast size.

CD-4511

For antenna CD-4511
arrays up to 8.5
sq. fyeet mounted $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.

Y gtves you full automatic and manual control o ( hy-gain rotators
DCU-2 too soon - release time is automatic

$39995 and settable 0-8 seconds.

Coast feature allows antenna to

antenna arrays and
large FM/TV up to
3.0 square feet

wind load area. Dual 12 ball

HAM 1V and HAM V Rotator Specifications TAILTWISTER Rotator Specifications CD-4511 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.-Ibs. 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 1bs. Shipping Weight 31 lbs. Shipping Weight 22 lbs.
|Effective Moment (in tower) | 2800 ft.-Ibs.| Effective Moment (in tower) 3400 ft.-1bs. Effective Moment (in tower) 1200 ft.-Ibs.

AR-40
( hy-gain. DCU-2 Digital Rotator Controller\ = AR-40

$34995

New hy-gain DCU-2 Digital Controller
gives you fully automatic or manual control
of your hy-gain HAM or Tailtwister Rotators.
Just dial in your beam heading and press
the rotate button or let Ham Radio Deluxe
(or other program) control your DCU-2.
Your antenna automatically rotates to your
desired direction precisely and safely.

First, the DCU-2 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. This greatly
reduces potentially damaging overshoot.

Fine tuning and full manual control is
effortless with automated Left and Right
direction buttons - - no more worrying
about manually releasing and relocking the
brake. Brake automatically releases before
fine tuning begins and relocks after fine
tuning is completed.

Bright blue LCD displays actual head-
ing, dial-in beam heading, computer con-
trolled beam heading in one degree incre-
ments and your call sign.

Advanced Features

gently stop before the 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 your anten-
na before turning begins. Great for older
rotators with "sticky" brakes. It jogs your
rotator backwards slightly to ease brake
pressure enough to release.

Offset feature allows you to calibrate
your display to show actual beam heading.
USB and RS-232 ports for computer

control. Compatible with Ham Radio
Deluxe and other programs. Adjustable
LCD sleep time. Field upgradeable
Firmware. 8.5W x 4.3H x 9D inches.
VAC. Order DCU-2X for 220 VAC.

HAM-VI HAM-VI :
Qw HAM-VI, $749.95, "4 Q254"
like HAM-1IV but with  with DCU-2 &
DCU-2 digital controller.
For medium antennas
up to 15 square feet
wind load.
Rotator Options
MSHD, $109.95.
Above tower heavy duty mast support. For
T2X, HAM-1V, HAM-V, HAM-VI. Accepts
17/s to 2%/s inch OD. Centers on 2 2 inches.

110

AutoBrake Release - no need to
\ remember to release brake or release

TSP-1, $34.95. Lower spacer plate fi

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)
Wind Load (w/ mast adapter)

3.0 square feet
1.5 square feet

Turning Power 350 in.-Ibs.
Brake Power 450 in.-1bs.
Brake Construction Disc Brake

Bearing Assembly

Mounting Hardware

Control Cable Conductors
Shipping Weight

Effective Moment (in tower)

Dual race/12 ball bearings
Clamp plate/steel bolts

5

14 1bs.

300 ft.-1bs.

http://www. hy-gain.com

Nearest Dealer, Free catalog, To Order . . .

800-973-6572

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

hy-gain.

or
HAM-1V, HAM-V and HAM-VL. /)

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

Prices/specs subject to change without notice/obligation ©2012 Hy-Gain.
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KENWOOD TH-K20A
2M FM Handheld

Ham Radio Accessories

$ Check our Website or Call! KENWOOD TM-D710A

Antenna Accessories . 2M/440 FM Mobile with TNC
_dd to Cart
Amplifiers $ Check our Website or Call!

Books

Antennas

Coax / Connectors / i
Adapters r $251 ]
Scanners / Receivers Instant®
Weather Stations / Clocks o =
Towers

Tools / Kits

CB & Two-Way Radios
Specials

Closeouts

The AES Catalog

Gift Certificates

AES SuperFest

AES Locations

5710 W. Good Hope Rd.

KENWOOD TH-F6A
2M/220/440 FM Handheld

$ Check our Website or Call! ’
KENWOOD TS-480SAT
100W HF/6M Mobile with Antenna Tuner

$ Check our Website or Call!

KENWOOD TH-D72A
2M/440 FM Handheld with GPS

$ Check our Website or Call! KENWOOD TS-2000

Milwaukee. W1 53223 =51 100W HF/VHF/UHF Transceiver
800-558-0411 $ Check our Website or Call!

milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
800-321-3594

cleveland@aesham.com

KENWOOD TM-281A KENWOOD TS-590S
621 Commonwealth Ave. 2M FM Mobile 100W HF/6M Transceiver
Orlando, FL 32803 $ Check our Website or Call! $ Check our Website or Call!

800-327-1917
orlando@aesham.com
. 515775
4640 South Polaris Ave.
Las Vegas, NV 89103 ! .’
800-634-6227

lasvegas@aesham.com

KENWOOD TM-V71A KENWOOD TS-990S
Instant Coupons Expire 2M/440 FM Mobile 200W HF/6M Flagship Transceiver
LR $ Check our Website or Call! $ Check our Website or Call!
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ARRL Field Day is June 22-23,
The Most Popular On-Air Operating Event!

Show off your support for ARRL Field Day!

Official Field Day T-shirts, Hats,
Mugs, Participation Pins, and more
—are a great way to recognize your
involvement in this annual operating
event. All items are available for order
now, and will begin shipping April 1.
Clubs, order early! Collect orders
from members, and place a single
order—pay only $12.50 shipping for
orders over $50, while supplies last.

¢ Field Day T-Shirt * Field Day Logbook
T-shirt featuring the 2013 Field Day logo on front chest. Log sheets, dupe sheets, VHO Operating Tips, WAS map
ARRL diamond and “Ham Radio” silkscreened on top back. and more.
ARRL Order No. 0002 (S-4XL) ....ccourserrersarsnns Only $12.95 ARRL Order No. 4500 .........ccoceeernmrcemsnnrsannas Only $7.95
¢ Field Day Hat * The ARRL Field Day Handbook
Gray hat embroidered with “ARRL Field Day”. One size fits most. A collection of tools and resources for Field Day FUN!
ARRL Order No. 0026 ..........cccermrrunrranmsanssnenas Only $9.95 ARRL Order No. 0885 .........ccoceeernmrssnrssnrsannas Only $19.95
¢ Field Day Pin * Field Day Patch
Official 2013 Field Day Pin. Size 1-1/4” round. Show off your Field Day pride with a special patch.
ARRL Order No. 0051 .......ccccerrrrmmerrrnneenrnnnns Only $5.00 Size: 3” round.
« GOTA Pin ARRL Order No. 1019 .......ccvccrvcereceereineennes Only $3.00
Don’t forget GOTA pins for your Field Day newcomers. Size 1’x1”. ¢ Field Day Mug
ARRL Order No. 8911 .......ccccceriimmriennieeninnas Only $5.00 Ceramic 11 oz. mug featuring the 2013 Field Day logo.
ARRL Order No. 0801 ........coeureemrmrsersersannas Only $10.00

¢ Field Day Poster (pack of 25)
Encourage participation in ARRL Field Day. A great recruitment tool!
ARRL Order No. 4204 .........cccoeremrrrmensmnnnnes Only $5.95

www.arrl.org/FieldDay

Order Online www.arrl.org/shop
or Call Toll-Free 1-888-277-5289
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YAESU FT-250R
2M FM Handheld

$ Check our Website or Call!

Add to Cart

YAESU FT-60R
2M/440 FM Handheld

$ Check our Website or Call!

Add to Cart

YAESU VX-8DR
50/144/220/440 MHz FM Handheld

$ Check our Website or Call!

Add to Cart

YAESU FT-1900R
2M FM Mobile

$ Check our Website or Call!

Add to Cart
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YAESU FT-8800R
2M/440 FM Mobile

$ Check our Website or Call! Add to Cart
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YAESU FT-857D
Compact HF/VHF/UHF Mobile
$ Check our Website or Call! Add to Cart

YAESU FT-897D
Portable HF/VHF/UHF Transceiver

$ Check our Website or Call! Add to Cart

YAESU FT-950
100W HF/6M Transceiver

$ Check our Website or Call! Add to Cart

YAESU FTDX-3000D
Compact 100W HF/6M Transceiver

$ Check our Website or Call! Add to Cart

YAESU FTDX-5000MP
200W HF/6M Transceiver

$ Check our Website or Call! Add to Cart
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www.CheapHam.com

Copties o All Heil
AR Products
Come':t and W on Sale
Comet Dacron Antenna Rope Daiwa S i __
Base and In Stock

e Fwouxun’

Antennas New Dual

Band HT Wouxun HTs and All LDG Products On Sale
$95 KG-UV920R Mobile

At Discounted Prices
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

FX-951 / FX-601

HIGH PERFORMANCE TEMF-ADJUSTABLE > 1,
SOLDERING STATION SOLDERING IRQH SOLDERING STATION
* Digital temperature display * Electronic "closed Inc\ﬂ;\ control -~ * Digital display (°F or °C)

* Superior heat transfer * 464°-1004°F (240°- 540"{:} * Adjustable temperature

* Fast thermal recovery * Ceramic heating slement * 120°-899°F (50°- 480°C)

* 400°- 840°F (200°- 450°C) * Lightweight (2.40z w/o card] * Idle temp within 1.8°F (1°C)

* Low temperature alarm 1 * Extra long 3-plug, 6 ft.cord * Ergonomic, handpiece ‘
* Sleep mode for longer tip life ¢ UL/CSA Approved * Ceramic heater =

For complete infu.rmatin-n, visit #&"éo Mﬁ. eomm—l— . HAK<O

120 April 2013



Login/Register

Amateur Eloctronic Supply

( )

Go!
Advanced Search

Ham Radios

Ham Radio Accessories
Antennas

Antenna Accessories
Amplifiers

Books

Coax / Connectors /
Adapters

Scanners / Receivers
Weather Stations / Clocks
Towers

Tools / Kits

CB & Two-Way Radios
Specials

Closeouts

The AES Catalog

Gift Certificates

AES SuperFest

AES Locations

5710 W. Good Hope Rd.
Milwaukee, WI 53223
800-558-0411
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
800-321-3594
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
800-634-6227

lasvegas@aesham.com

My Cart: 0 item(s) / $0.00

Home Our Locations Shop Online R

BNALINCO,/ Guwouxun
tems:- 18 Sort: Best Matoh  View: Two Columns

10 item(s) - Page 1 of 1
ALINCO DJ-175T
2M FM Handheld

$ Check our Website or Call!

ALINCO DJ-V57T
2M/440 FM Handheld

$ Check our Website or Call!

ALINCO DJ-G29T
220/900 MHz FM Handheld

$ Check our Website or Call!

,_g BEICHE
ALINCO DR-135TMKIII
2M FM Mobile

$ Check our Website or Call!

ALINCO DX-SR8T

Compact HF Transceiver

$ Check our Website or Call!
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WOUXUN KG-UV3D2/440
2M/440 FM Handheld

$ Check our Website or Call!

WOUXUN KG-UV3D2/220
2M/220 FM Handheld

$ Check our Website or Call!

WOUXUN GU-16
UHF 16 CH Commercial Handheld

$ Check our Website or Call!

WOUXUN KG-UVA1X
VHF/UHF 16 CH Commercial HT

$ Check our Website or Call!

WOUXUN KG-UV6X

VHF/UHF Commercial Handheld
WXUSB Cable required for programming
and accessing all features.

$ Check our Website or Call!

Hame | Qita Man | Drivacsyv Dalicv | Qhinnina Dricina and Ratiirne Dalicev | Cantact lle



= §=
CABI.E X-PERTS mc
. Connecting You to the WOrfd

1-800-828-3340

See these fine loyal dealers for our quality products.

WORLDWIDE DISTRIBUTION

Private labeling at no charge.

We take great pride in our work!

Custom or Ready-Made
Coaxial Assemblies

Visit us on-line for cable selection and great prices.
#» 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.com

4

Audio, B+, Filament & Power
Transformers & Inductors

Tel:(716) 630- ?030 Fax (T16) 630-T042

HAMMOND
MANUFACTURING

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Racks, Rack Cabinets
& Accessories

Plastic, Die-cast & Metal Enclosures
Aluminum & Steel Chassis

WWW. hammondmfg com

Canada
Tel:(519) 822-2060 Fax:(519) 822-0715

122 April 2013

FOR PREMIUM

ELECTRICAL

PERFORMANCE FROM
YOUR EQUIPMENT

RSGB Stealth
Antennas

Work the
world
without

=

amplifier!

Permission problems, intolerant
neighbors, and apartment restrictions
are just some of the personal
challenges Amateur Radio operators
face when trying to get on the air.
Stealth Antennas addresses these
problems and provides clear, practical
advice on using a suitable antenna.
You'll enjoy hints, tips and antenna
solutions tailored to help you can get
your signal out.

ARRL Order No. 3208
Only $24.95*

*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 1-888-277-5289 (US)

QST 3/2013




World’s most popular Antenna
Analyzer is super easy-to-use!

MFJ-259B

Analyzer and
the easiest to
use! Just select
a band and
mode. Set fie-
quency. Your
measurements
are instantly
displayed!
Handheld Antenna Lab

Owning the MFJ-259B is like having an
entire antenna lab in the palm of your hand!

Measure SWR quickly or make sophis-
ticated measurements such as Return Loss,
Reflection Coefficient, Resonance,
Complex Impedance (R+jX), Impedance
Magnitude (Z) plus Phase in degrees.
Covers 1.8 to 170 MHz -- no gaps.

Coax Analyzer

Determine coax cable velocity factor (V),
loss in dB, coax length, distance to open or
short plus detect wrong coax impedance.

Frequency Counter

Measure frequency of external signals

using the separate BNC counter input.

MFJ-269...1.8-170 MHz and 415 470 MHz

The MFJ-269 does everything the
MFJ-259B does - and much more!

Expanded Frequency Coverage

MFJ-269 adds UHF coverage from 415
to 470 MHz -- right up into the commercial
band. With it, you can adjust UHF dipoles,
verticals, Yagis, quads and repeater collinear
arrays with ease -- plus construct accurate
phasing harnesses and timed cables. Also use
it as a signal source to check UHF duplexers,
diplexers, IMD filters and antenna patterns.

Much Better Accuracy

New [2-bit A/D converter gives much
better accuracy and resolution than common
8-bit A/D converters -- an MFJ-269 exclusive!

Complex Impedance Analyzer

Read Complex Impedance (1.8 to 170
MHz)as series equivalent resistance and
reactance (Rs+jXs) or as magnitude (Z)
and phase (degrees). Also reads parallel

A high-contrast backlit LCD gives preci-
sion readings and two side-by-side analog
meters make antenna adjustments intuitive.

Smooth, Stable Tuning

Velvet-smooth reduction drive tuning
and precision air-variable capacitor makes
setting frequency easy and stable.

Battery Saver & More

Battery-saver, low-battery warning, bat-
tery voltage meter and charger are all built
in. Use ten Alkaline, NiCad or NiIMH AA
batteries (not included) or 110 VAC with
MFJ-1312D, $15.95. 4Wx6*/:Hx2D inches.

Here’s What You Can Do
Find true antenna resonant frequency
Tune antenna quickly for minimum SWR
Match complex loads to your feedline
Adjust mobile whips without stressing finals
Determine safe 2:1-SWR operating windows
Adjust tuners without generating QORM
Find exact location of shorts and opens
Cut stubs and phasing lines accurately
Check cable for loss and contamination
Find value of unknown coils and caps
Test RF transformers and baluns

MFJ-269

$38995

equivalent resist-
ance and reactance
(Rp+jXp) -- an
MFJ-269 exclusive!
CoaxCalculator™
Lets you calcu-
late coax line length
in feet given electri-
cal degrees and vice
versa for any fre-
quency and any
velocity factor -- an
MFJ-269 exclusive!
Use any Characteristic Impedance
You can measure SWR and coax loss
with any characteristic impedance (1.8 to

W T - v

e

$ MFJ- 259B95 Signal Generator Troubleshoot filters and networks
289 Use as a signal source 1.8-170 MHz with ~ Find self-resonance and relative Q
digital dial accuracy for testing and alignment. ~ Check patterns and compare gain

g ?SBMF .2- Inductance and Capacitance MFJ-259B does all this and more!

is the Measure Inductance (uH) and Capacitance =
world’s most (pF) at RF frequencies glot )at audiopfre— MF.ZJ9éna;I4y9zer Accesso"‘;sg
popular quencies used by most L/C meters. MEJ-29C, $24.95. Wik oL WLR 20008
Antenna Digital and Analog Meters anywhere with this genuine MFJ custom

carrying case. Special foam-filled fabric
cushions blows, deflects scrapes and protects
knobs and meters from harm. MFJ-39C,
$24.95. Like MFJ-29C, but for MFJ-269.
MFJ-66, $24.95. Plug-in coils turns any
MFJ Antenna Analyzer into a sensitive and
accurate band switched dip meter. 2 coils.
MFJ-92AA10, $29.95. Ten MFJ SuperCell™
Ni-MH AA rechargeable batteries.
MFJ-99B, $88.90. Save $7! MFJ-259B
Deluxe Accessory Pack: MFJ-29C Pouch, 10
Ni-MH batteries, dip coils, AC adapter. MFJ-
98B, $88.90. Like MFJ-99B but for MFJ-269.
MFJ-99, $60.85. Save $5! Like MFJ-
99B, less batteries, for MFJ-259B. MFJ-
98, $60.85. Like MFJ-99 but for MFJ-269.
MFJ-99C, $40.90. Save $5! AC Adapter
and 10 Ni-MH batteries for MFJ-259B/269.
MFJ-917, $29.95. Current balun lets you
make balanced line antenna measurements
on HF with your MFJ Analyzer. MFJ-7702,
$3.95. MFJ-917 to MFJ Analyzer adapter.
MFJ-731, $99.95. Tunable RF filter allows
accurate Antenna Analyzer measurements in
presence of strong RF fields. 1.8-30 MHz.
MFJ-5510, $9.95. Cigarette lighter cord.

lus 12-bit A/D!

170 MHz) from 10 to over 600 Ohms,
including 50, 51, 52, 53, 73, 75, 93, 95 300,
450 Ohms -- an MFJ 269 excluszve/
Logarithmic Bar Graph
Has easy-to-read LCD logarithmic SWR
bargraph and SWR meter for quick tuning.
Uses instrumentation grade N-connector
to ensure minimum mismatch on all fre-
quencies. Includes N to SO-239 adapter.

MFJ-269PRO™ Analyzer
Like MFJ-269, MFJ-269PRO

but has extended

commercial fre- $41 995
quency coverage

in UHF range (430 to 520
MH?) and ruggedized cabinet
that protects LCD display,

knobs, meters and connectors
from damage in the field/lab.

MFJ- 266 ...Wide range 1.5-185 MHz and 300-490 MHz!

MFJ-266

(300-490 MHz).

The compact

MFJ 266 covers

HF (1.5-65 MHz)
in 6 bands, plus

$34995 VHF (85-185

MHz) and UHF

In Antenna Analyzer mode, you
get Frequency, SWR, Complex
Impedance (R+jX), and Impedance
Magnitude (Z) all displayed simul-
taneously on a high-contrast back-
lighted LCD (SWR only on UHF).

In Frequency-Counter mode,
the MFJ-266 functions as a 500-
MHz counter with up to 100 Hz

MFJ-266 also functions
as a 10 dBm signal source
with digital-frequency
readout. It can also meas-
ure inductance and capac-
itance at RF frequencies.

Features include
solid-state band switch-
ing and electronic vari-
cap tuning with a
smooth 10:1 lockable
vernier tuning drive.

resolution and measures relative
field strength of a signal and its
frequency and can be used for
tracking measurement interference.

Use eight AA alkaline batteries
or 110 VAC with MFJ-1312D, $15.95.
Includes N-to-SO-239 adapter.
3°/sWx6'/2Hx2/:D inches. 1.3 lbs.

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) 2011 MFJ Enterprises, Inc.

MFJ ... The World Leader in Amateur Radio!




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
switch, 1000 volt tuning capaci-
tors, Teflon™ insulating washers
and proper L/C ratio gives you

arc-free no worries operation

Ham Radio’s Most Popular 300 Watt Antenna Tuner)

up to 300 Watts PEP
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

Antenna switch lets you
select two coax fed antennas,
random wire/balanced line or

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, 10%/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.

MEJ-949E
1 7995 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
or 30 Watt ranges.
ORM-Free PreTune™
MFJ’s QRM-Free PreTune™

No Matter What™ Warranty
Every MF] tuner is
protected by MFJ’s famous one
year No Matter What™ limited
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 fiull 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"™

Two knob tuning (differential  MFJ-986
capacitor and AirCogreTM roller *349%
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 999
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'/2x10/s in.

MFJ-969 300W Roller Inductor Tuner MFJ-902 7iny Travel Tuner

Superb Tiny 4'/:x2'/4x3
AirCore™ inches, full 150 Watts, ¥5J998§
Roller 80-10 Meters has -
Inductor tuner bypass sw1tch for coax/random wire.
tuning. MFJ-904H, $149.95. Same but adds
Covers 6 Cross-needle SWR/Wattmeter and 4:1 balun
Meters thru 160 Meters! 300 MFJ-969  for balanced lines. 7'/:x2'/sx2%s inches.
Watts PEP SSB. Active true 19°°  MFJ-16010 random wire Tuner

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-941E
MHz, lighted Cross-Needle SWR/ $4 3995
Wattmeter 8 position antenna
switch, 4:1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 10'/2Wx2'/.Hx7D in.

MFJ-945E HF/6M mobile Tuner
Extends your mobile

antenna bandwidth so
you don’t have to stop,
go outside and adjust your anten- M‘FJZ%%ES
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.

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 VHF/UHF Tuners
MFJ-921 covers
2 Meters/220 MHz.
MFJ-924 covers 440 Se ,
MHz. SWR/Watt- 5
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. 09°°
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

MEFJ-16010
$ 995

MFJ-971

51 1 995

MFJ-901B smallest Versa Tuner - | Year No Matter What™ warranty + 30 day money

MEFJ’s smallest (5x2x6
in.) and most affordable
wide range 200 Watt PEP
MFJ-901B Versa tuner. Covers 1.8 to

$99°95 30 MHz. Great for matching
solid state rigs to linear amps.

MFJ MFJ ENTERPRISES, INC.
Tech Help: (662) 323-0549

back guarantee (less s/h) on orders direct from MFJ
300 Industrial Pk Rd, Starkville,

MS 39759 PH: (662) 323-5869
FAX:S662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and 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.

MEFEJ’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

|"'""" T : i . e
MFd InteliTunar™
AALTOMA I A1, TR TUHER:

MEFJ-993B

00 Watt IntelliTuner™

you operate on that fre-
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
amps like
Ameritron AL-
811/ALS-600/ALS-500M.
Matches 12-800 Ohms. 10,000
Virtual Antenna™ memories.
Cross-Needle SWR/Wattmeter.
10Wx2*/:Hx9D inches.

No Matter Whaf™ 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.

MFJ-994B
995

1500 Watt Legal Limit
for Ameritron AL-1500/1200/82 amps

Roam the entire
HF spectrum 1.8-

MFJ-998
30 MHz handsfree @9 Q23
with full 7500 Watt

legal limit on SSB/CW and near-perfect
SWR! Lighted LCD/Cross-Needle Meter.

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 always 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

Extra wide
matching range at
less cost. Exclusive
dual power level:
300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

MFJ-991B

521 995

200 Watt ... Compact
Digital Meter, Ant Switch, Wide Range

World’s
fastest compact auto 51\51:% -92995
tuner uses MFJ
Adaptive Search™ 9

and InstantRecall™ algorithms. 132,072
tuning solutions instantly match virtually any
antenna with near perfect SWR.

200 Watt MightyMite™ © ¥ -y G5RV Antenna

Matches IC-706, FT-857D, TS-50S
e MFJ-925

$1 7995

No extra space needed! Just set your I1C-
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

$25995

L

ey, |
AT s ~

wire and coax anten-

MEJ-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. G5RV 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
Y fully automart)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

YEARS Continuous Product

COMMUNICATIONS, INC. .
Innovation

We use precision, constant impedance
microwave thru-line cavity designs for our
Model TT/ATT3G50 50 ohm coax
surge protectors. The internal discharge
devices are low cost, replaceable Model
ARC-PLUG™ quick firing and rugged
gas tube modules that can be replaced in
the field with no tools required, and
without the need to remove the surge
protectors from the sealed coax circuits.
This solves a major field maintenance
issue, compared to others. Also, compare
costs. We are the most cost effective too!

= Model TT/ATT3G50
(N type) is a broadband low loss 0-3
GHz design, so several bandpass units
are NOT required as in other design
types. Connectors and ARC-PLUG™
are “O” ring sealed.

= The thru-line design allows control
voltage thru-put for head-end equip-
ment without the “wire around”
requirement of other designs. A variety

NEW (see above): Model ATT3G50UBXL (1.5 in.
long) Bulkhead UHF F/F; Model ATT3G50UB (3/4
in. long) Bulkhead UHF F/F; Model ATT3G50U/
M90 (90 degree UHF male/UHF female) for direct
mounting to equipment and ground panels.

of connector types/RF power levels are  No jumpers or adapters required. See WEB for

available. details.

= We have been granted NSN numbers by the U.S. Defense Logistics Agency
(DLA), after exhaustive lab testing and approvals, for all U.S. and NATO applications.
Cage Code 389A5.
= Our devices are approved and used by all U.S. military services, and commercial
and government communications agencies, worldwide. Made in our U.S. ISO-9001
certified facility.
Now, here’s the kicker; \We do NOT use, or need, internally soldered LC compo-
nents, as used in older design types. These components can fail in the field. Also, we do
NOT use fragile neon type bulbs or semiconductor devices in place of the rugged
ARC-PLUG™ gas tube module. One surge and those weaker devices can “pop”! Then,
the entire unit has to be removed and replaced. Also, when hit with a surge beyond
their rating, they can fail “open” so you don’t know your protection is gone, unless you do
diagnostic testing. Our devices are designed with a “fail safe” technique to give an
immediate indication of the need for ARC-PLUG™ replacement.

Open up some of the other design types, you might be quite surprised! Check us out,
THANKS!

Don, W8AD; Jim, WB4ILP
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

4 )

RF Ampliﬁers, RF Transistors, Chip Caps, Metal Clad Micas
& Hard to Find Parts

Ny mmmM "’;?

Low Pass HF Broadband RF Transformers =
Harmonic Filters RF Transformers 2 to 300MHz %
HF Amplifiers 2 to 30MHz 2 to 30MHz Type “U”
PC board and plete parts HE Power

list for HF amplifiers
described in the Motorola

Application Notes and

Engineering Bulletins:

Splitters/Combiners

Communication
Concepts, Inc. ESEZ[LSe: 600W PEP

PSC-2H Set  1000W PEP
PSC-2H4 Set  4000W PEP

CCl

508 Millstone Drive Beavercreek, OH 45434-5840

23y Pal Email: cci.dayton@pobox.com Fepd=eT” | 4Port:
www.communication-concepts.com PSC-4L Set  1200W PEP

PSC-4H S 2000W PEP
EB63_(140W) EB104 (600W) Phone (937) 426-8600  FAX (937) 429-3811 -

AN779H (20W) AN758 (300W)
AN779L (20W) AR313 (300W)
AN762 (140W) EB27A (300W)

AR305 (300W) AR347 (1000W) PSC-4H5 Set  5000W PEP
\ J
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Radio Science
o 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:

these apply to radio propagation

= Weird phenomena such as Long \
Delayed Echoes (LDEs), Parametncall{ﬁ
Amplified Radio Events (PARES),
Sudden lonospheric Disturbances
(SIDs), and Stimulated Electromagnetic
Emission (SEE)

= Amateur Radio detection of High
Energy Particles

= Using your computer.sound card for
data acquisition

= Synthetic Aperture and oi'ﬁér i;ib-
uted methods for.the radio.amateur

» Using APRS for Radio"Science

ARRL Order No. 3381
Special ARRL Member Price!
Only $24.95* (regular $27.95)

*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 1-888-277-5289 (US)

QST 4/2013




10 Bands -- 1 MFJ Antenna!

Full size performance. .. No ground system or radials. Operate 10 bands: 75/80, 40, 30, 20, 17, 15, 12, 10, 6
and 2 Meters with one antenna . . . Separate full size radiators . . . End loading . . . Elevated top feed . . .
Low Radiation Angle . . . Very wide bandwidth . . . Highest performance no ground vertical ever . . .

= Operate 10 bands -

b v--""??SISU, 40, 30, 20, 17, 15,
~ 12, 10, 6 and 2 Meters

~ with this MFJ-1798 verti-
_cal antenna and get fil/
size performance with no
ground or radials!

Full size performance
is achieved using separate
full size radiators for 2-20

Meters and highly effi-
cient end loading for 30,
40, 75/80 Meters.

Get very low radiation
angle for exciting DX,
automatic bandswitching,
MFJ-1798 _ amni-directional cover-
$34995 age, low SWR. Handles

1500 Watts PEP SSB.

MF.)’s unique Elevated Top Feed™ ele-
vates the feedpoint all the way to the top of
the antenna. 1t puts the maximum radiation
point high up in the clear where it does the
most good -- your signal gets out even if
you're ground mounted.

It"s easy to tune because adjusting one
band has minimum effect on the resonant
frequencies of other bands.

Self-supporting and just 20 feet tall, the
MFJ-1798 mounts easily from ground level
to tower top -- small lots, backyards, apart-
menis, condos, roofs, tower mounts,
Separate full size quarter wave radiators

Sl

MFJ-1775
is inconspicu-
ous and low
profile -- not
much bigger
than a TV antenna and is easily turned by a
lightweight rotator like Hy-Gain'’s AR-33,

It’s no Wimp! 1ts directivity reduces QRM/
noise and lets you focus your signal in the
direction you want -- work some real DX.

You can operate 6 bands -- 40, 20, 15,
10, 6 and 2 meters - and run full 1500
Watrs SSB/CW on all HF bands!

Features automatic band switching and
uses highly efficient end-loading with its

are used on 20, 17, 15, 12, 10 and 2

Meters. On 6 Meters, the 17 Meter radiator

becomes a 3/4 wave radiator.

The active radiator works as a stub to
decouple everything beyvond it. In phase
antenna current flows in all parallel radia-
tors. This forms a very large equivalent
radiator and gives you incredible band-
widths, Radiator stubs provide automatic
bandswitching -- absolutely no loss due to
loading coils or traps.

On 30, 40, 75/80 Meters, end loading --
the most efficient form of loading -- gives
you highly efficient performance, excellent
bandwidth, low angle radiation and auto-
matic bandswitching.

MFJ’s unique Frequency Adapiive .-
Network™ provides automatic impedance
matching for lowest SWR on these low
bands. Tuning to your favorite part of
these bands is simple and is done at the
bortom of the antenna,

You don’t need a ground or radials
because an effective counterpoise that’s 12
feet across gives you excellent ground iso-
lation. You can mount it from ground level
1o roof top and get awesome performance.

The feedline is decoupled and isolated
from the antenna with MFJ's exclusive
AirCore™ high power current balun, It's
wound with Teflon" coax and can't saturate,
no matter how high your power.

Incredibly strong solid fiberglass rod

6-Band, 40-2 Meters Rotatable Mini-Dipole

Low profile 14 feet. . .7 fi. turning radius . . . 40, 20, 15, 10, 6, 2 Meters... 1500 Watts...

entire length always radiating. With 6 and
2 Meters thrown-in, you have ham radio’s
most versatile rotatable dipole!

Each HF band uses a separate, efficient
end-loading coil wound on fiberglass forms
with Teflon™ wire, and capacitance hats at
each end (no lossy traps). 6 and 2 meters
are full-length halfwave dipoles.

Built-to-last -- incredibly strong solid
rad fiberglass center insulator and 6063 T-6
aircraft strength aluminum tubing radiator,
Assembles in an afternoon. Adjusting one
band has little effect on other bands.
MFEJ-1775W, $249.95. WARC band ver-
sion for 12, 17, 30, 60 Meters only.

MFEJ’s Super High-Q Loop™ Antennas

MFJF's rimy 36 inch
diameter loop antenna
lets vou operate 10
through 30 MHz con-
tinuously -- including
the WARC bands!

Ideal for limited
space -- apartments,

s small lots, motor homes,
MFLITEG attics, or mobile homes. Enjoy
DX and local contacts mounted
vertically. Get both low angle radiation for
excellent DX and high angle radiation for
local, close-in contacts. Handles 150 watts.

Super easy-to-use! Only MF)’s super
remote control has Aute Band Selection™.
It auto tunes to desired band, then beeps to
let you know. No control cable is needed.

Fast/slow tune buttons and built-in two
range Cross-Needle SWR/Wattmeter lets
vou quickly tune to your exact frequency.

All welded construction, welded butter-
fly capacitor with no rotating contacts,
large 1.050 inch diameter round radiator --
gives vou highest possible efficiency.

Each plate in MFI's tuning capacitor is
welded for low loss and polished to prevent
high voltage arcing, welded to the radiator,
has nylon bearing. anti-backlash mechanism,
limit switches, continuous no-step DC
motor -- gives smooth precision tuning.
Heavy duty thick ABS plastic housing has
ultraviolet inhibitor protection.

Cover 40-15 Meters. MF.J-1788, $469.95.

and large diameter 6061 T-6 aircraft strength
aluminum tubing is in the main structure.
Efficient high-Q coils are wound on
tough low lass fiberglass forms using high-
ly weather resistant Tgflon® covered wire.

MFJ 6-Band Halfwave

Vertical Antenna
6 bands: 40, 20, 15, 10, 6, 2 Meters . . .
Ne radials or ground needed

MFJ-1796 is only 12 feet high
and has a tiny 24 inch footprint!
Mount anywhere -- ground level to
tower top -- apartments, small lots,
trailers. Perfect for field day,
DXpeditions, camping.

Efficient cnd-loading, no lossy
traps. Entire length always radiat-
ing. Full size halfwave on 2/6
Meters. High power air-wound
choke balun eliminates feedline
radiation. Adjusting one band has
minimum effect on other bands.

MFI-1796W, $229,95,

WARC band version for 12,

17, 30, 60 Meters only.
MFJ-1792, §189.95, Full size 1/4 wave
radiator for 40 Meters. 33 fi., handles 1500
Watts PEP. Requires guying and radials.
MFJ-1793, §209.95. Like MFJ-1792 but

has full size 20 Meter 1/4 wave also.

MFJ 80/40/20 Meter
Rotatable Dipole

Now you can operate
the low bands on 80, 40,
MEJ-1785 and 20 Meters with a true
;369“ rotatable dipole that'll blend in with

the sky! Take advantage of excel-
lent low band propagation during this low
sunspot cycle. Handles 1500 Watts SSB/CW.
80/40 meter end-loading coils are wound on
fiberglass forms with Teflon™ wire, and resonated
with capacitance hats to ensure extremely low-
losses, Full-size on 20 Meters gives incredible
DX. Balun included! 33 foot low-profile,
inconspicuous. Easily rotatable with a
medium duty rotator like Hy-gain’s AR-40,

@ MFJ’s G5RV Antenna
MFI-1778 Covers all bands, 160-
54495 10 Meters with antenna
tuner. 102 fi. long. Can use as invert-
ed vee or sloper. Use on 160 M as
Marconi. 1500 Watts, Super-strong fiberglass
center/feedpoint insulators. Glazed ceranic
end insulators. All hand-soldered connections,
Add coax, some rope and you're on the air!
MFJ-1778M, $39.95. G5RV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts,

Dealer/Catalog/Manuals
Visit: hu, :f/www.m_?'emer FiSes. Com
or call toll-free §00-647-1800

MFJ-1796

1229%

* 1 Year No Matter What™ warranty = 30 day money

back guarantee (less s/h) on orders direct from MFE]

%E}l EN'{ERPR[SES&”#C.
Like MFJ-1786 but covers 40 - 15 Meters MS ﬁ%‘?&’?ﬁ'{éﬁfi?g_%’é&'

continuous. Includes remote control,

MFJ ... the world leader in ham radio accessories!

Tech Help: (662) 323-0549
FAX:(662)323-6551 8430 CST, Mon.-Fri. Add:

Prices and apecifications swbfec! fo ohange. (o) 2000 WES Eaterprivea. o,
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TECHNICIAN CLASS

fior the 2010-2014 ent
level exam! Gordo
i reorganizes the QA

for easy learning! Key
words are highlighted
in his explanations w
Web addresses for

edueational sites

Tech Book & Software Package

Ciordn's bpok with WSY1 softwarc allows vou 1o
study at vour computer and take practice exams,
Explanations from Gordo's book are on the
softwire o reinforee your leaming. Includes free
Part 97 Rule Book.

Tl."l:h ;“HIIU (‘nurw on CD

Welcrime & e 5 edaevroom " Tochniciam audio

his book. On 4 audio CDs.

GENERAL CLASS e

Technician Cluys book

intr logical topie groums

heip you undersiand the
material for sk sticuess,

Includes On The Air CD
demonstrating Toch privileges:
GWTM-10 §20.95

NCS-10 $29.95

theory course nwrdcﬂ by Gordo talks vou through
the Element 2 question pool. Follows the order of
BWTW-10 $29.95

: General Claxs book
GE“EHHIGLHSS I!"_—'II-.J_'II.I I:‘;“:;LI_:-_‘--JIIdl
[a el Ciordo's manual for
i i 2011-2015 reorgunizes
all the questions into
Iogical wopic groups
for casier learning. His
explanations include
highlighted key wonds 1o
help you remember the
material for test success.
Compunion CD is full
of grest operating tips!
GWGM-11 $24.95

General Baok & Software Package

Study a1 your computer and ke praclice exams,
Softwarc includes explanations from Gordo's
book, scores your results and highlights areas

that need further study. Includes free Parnt 97 Rule
Rook. GUS-11 53495

General Audio Course on CD

General Theory Course recorded by Gordo is full
ol the sounds that bring ham radio o life! He wlks
you through the Element 3 theory to help you
understand the material and get you ready for your
upcoming exam. On 4 audio CDs, GWEW-11 $20.95

Cio Lo the t iR il
Gordo! 2012-201 6 book
| includes all Element 4
QA reonganized mo
logical topic groups.
Gordo's fun, educational
explanations with
highlighted keywords,

o and great memony incks

questions! Wait “til }"w
meet “Eli the Tee Man!™
GWEM-12 §24.95

Extra Book & Software Package

Study al wour computer and take praclice exams

s the W3Y soltware scores vour results and
Iighlights arcas that need further study. Tncludes
explanations from Gordo's book. Free Part 97

Rule Book. ECS-12 §39.95

Extra Audio Course on CD

Extra Class Theory Course recorded by Gordo
talks you through the difficult Element 4 theory to
help vou understand the material and get you ready
for your upgrade to the 1op.

On 6 audio CDs. GWEW-12 $39.95

Order today from W5Y qu 669-9594 or on-line: www.wS5yi.org

The WsYi Group PO. B

Mention this

ad for a fre

NEW! TT1A 2 band tube
CW transmitter kit.
sockets are used

Youkits FG-01 Antenna Analyzer
# 1-60Mhz automalic anlenna
analyzer

= Portable design, aasy to carry
= Colorful display with detail
information

= 5WR and impedance scan curve
Youkits HB1B 4 Band
QRP CW Transceiver

= Assembled unil, lestad and
ready to use

= 4 amaisur bands in one rig, no modula nesded

= TX covering: 3.5-4MHz, 7.0-7.3Mhz. 10.1-10.
15Mhz,14.0-14.35Mhz

= RX covering: 3.2-16MHz 558, CW

# |F filler adjustable: 400Hz - 3Khz

= Qutput: 12V 3-4W, 13.8V 4-5W

U8 Distrubutor: TEN-TEC, Inc., 1185 Dolly Parton Parkway,
Seviorville, TN 3T862, 1-800-833-T3T3

Camndian Distribuion Durham Rmdfio Sa

10-1380 Hophins St., Whitby, ON L1 H.!QL 1-888-426-1688
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Gifts & Fun Stuff
For Folks Who Are
Crazy About
\l\\rg/ateur Radio

< &
HAM CRAZY.com

New Range of 2m HT Amps
¥ PA-280 80W $188

€ PA-240 40W $139
Arm7 LPC dev boards for SDR’s
Soon: PA-215 15W + HF-6m Analyzer

www.salgrf.com
ver

G . FCC Certified
JJuwouxun

Included in the Package
«1-KG-LUVBD Commercial Radio
+2-1700 mah Li-ON Batteries
=1-AA Battery Pack

i S| -1-Batiery Eliminator
w +1-Program Cable With Software
+1-Speaker Microphone +1-Drop-in Smart Charger
+1-Ear Bud Microphone +1-High Gain Antenna
+1-Carry Case +3-Battery Clips
+1-Car Charger Cable  +1-Wrist Strap
Price $190.00
{limited time)
1-800-585-7710
www.totalradioservice.com
US Distributor = US Warranty

WHEN ALL
ELSE FAILS.

T-Shirts, Pin ckers, Decals,
Coffee Mugs, and more.

These items are a great reminder that
Amateur Radio provides immediate
high-quality communications that work
every time—when all else fails.

www.arrl.org/shop




MFJ Dummy Load/Wattmeter

1.5 kW Dry Dummy Load has built-in precision, true peak-
reading SWR/Wattmeter switchable to external antenna!

World’s most versatile 1.5 kW MFJ-267
dummy load has a built-in true peak $ 1 5995
reading SWR/Wattmeter that you
can switch and use independently!

You’ll find tons of uses!

Tune up your transceiver, linear amplifi-
er or antenna tuner into a safe 50 Ohm
dummy load at full power. Then instantly
switch to your antenna and monitor SWR,
forward and reflected power.

Use for testing/tuning transmitters, trans-
ceivers, amplifiers, antenna tuners, baluns,
transformers, filters, matching networks, coax,
stubs, transmission lines and antennas.

The 50-Ohm dry dummy load works -
DC to 60 MHz. SWR is below 1.3:1 at 30

Dummy Load W

MODEL: WE 53

MHz. Can handle 100 Watts for ten min-
utes or 1500 Watts for ten seconds. Comes
with power derating curve.

Extra-large three-inch lighted Cross-
Needle meter reads SWR (1:1 to 8:1), for-
ward and reflected power simultaneously.

Reads true peak PEP or average power
on 300/3000 Watts forward and 60/600
Watts reflected power ranges 1.8-54 MHz.

High accuracy comes from a carefully
designed directional coupler, an accurate
active-peak reading circuit and a precision
d’Arsonval meter movement.

REF tight perforated aluminum cabinet.
4'/,Wx3'/.Hx10'/-D inches. Uses 12 VDC
or 120 VAC with MFJ-1312D, $15.95.

MFJ HF/VHF/UHF Dummy Loads

Dry 300 Watt HF /VHF

Dummy Load
Air-cooled,
non-inductive
resistor in a per-
forated metal
housing; Has
SO-23§ connec-  MFJ-260C

Dry 1.5 kKW HF/VHF/UHF

Dummy Load
Ham radio’s
most versatile
50 ohm dry
dummy load.
Works with all
radios from 160

MFJ-264

with 200 Watts

tor. Full load for 30 *39%%
seconds. Silk-

screened derating curve to 5
minutes. Handles 300 Watts.
SWR is below 1.1:1 to 30 MHz,
1.5:1 from 30 to 650 MHz.
Compact 2'/:x2'/:x7 inches.
MFJ-260CN, $49.95. With
type “N” connector.

MEFJ Frequency Counters

MFJ-886 covers 1
MFJ-886  MHz to 3 GHz
54 29295 with 300 MHz
direct count, 0.1 Hz
resolution. 4 gate times.
10-digit high-contrast 3/4
inch LCD display. Lock
display button. Bargraph
== shows RF field strength.
Includes rechargeable Ni-Cad bat-
teries, charger, telescopic anten-
na. Black anodized aluminum.
2°/4x2'/sx1'/a inches.
MFJ-888, like MFJ-888
MFJ-886, but $ 95 |
covers 10 Hz-3 1 __ ‘
GHz. Measures frequen- |l
cy/ period, has 50/1M
Ohm input, auto hold,
LED backlight, beeper.
23/:x4'/x1'/s inches

Fl
el

Compact Cross-Needle
MEL82) SWR/Wattmeters

® MFJ-822, $59.95.
Large 3-inch lighted Cross-Needle
meter covers 1.8-200 MHz in 2 power ranges:
30/300 Watts. Read forward, reflected power,
SWR simultaneously. Compact 3'/sWx3'/sH
x3'4D inches takes little space. Perfect for
home, mobile or portable use. SO-239 con-
nectors. Use 12 VDC for lamp (cable included).
MFJ-842, $59.95. Like MFJ-822, but
covers 140-525 MHz, 15/150 Watt ranges.

Meters through 650
MHz. SWR below 1.3
to 650 MHz and below 1.1 at 30
MHz. Handles 100 watts for ten
minutes, 1500 Watts for 10
seconds. 3Wx3H x9D inches.
Has SO-239 connector.
MFJ-264N, $84.95. With
type “N” connector.

Field Strength

Meters

MFJ-802 |
shows
relative
antenna
field
strength. Use to determine radi-
ation pattern. Has large 3 inch
meter. Telescoping dipole
reduces influence of surrounding
objects and is more reliable and
repeatable than monopole.
Sensitivity control. Jack for
remote Sensor.
MFJ-802R, $34.95.

MFJ-801 has
13/4 inch meter, sen-
sitivity control, 20 inch
extended telescoping
monopole antenna.

MFJ-802

*49°

MFJ-801

$ 995

=

$7495

25-1300 MHz Discone Antenna
ViFJ-1868 Ultra wide-band antenna
95 receives 25-1300 MHz.
Perfect for scanners.
Transmit 50-1300 MHz.
Handles 200 Watts. Ideal
for 6/2/1'/sMeters, 70/33/23
CM ham bands. Excellent
for testing various trans-
mitters on single coax.
S0O-239, 50 feet coax,
stainless steel elements.

Oil-Cooled 1 KW CW,
2 KW SSB VersaLoad ™
Run 1IKW CW or
2 KW PEP for 10
minutes. Run
continuous duty

CW or 400 watts
PEP. Transformer
oil not included.
Low VSWR to 400
MHz. Under 1.2:1 to
30 MHz. SO-239 con-
nector. Safety vent with cap, car-
rying handle. 7'2Hx6°sD inches.
MFJ-250, $69.95. Includes
transformer oil (no PCB).

Find Power Line Noise fast!

MFJ-250X

*49°°

MFJ-852 ——
$ 95
_with dipole B
MFJ-856
- s4 5955
with 3 el.Yagi

Choose 3 element Yagi or com-
pact telescoping dipole to quickly
pinpoint noise. Walk or drive with
these handheld, directional noise
finders to search out leaky insu-
lators, loose hardware and cor-
roded ground lines quickly. Track
noise directly to pole, transformer,
insulator or others. Has field-
strength meter, headphone jack
to listen or record. Operates in
optimum 135 MHz region. Sens-
itive .3uV receiver, 70 dB AGC.

3 GHz, 300 Watts
Dry Dummy Load

MEFJ-263
New high-tech $9995
metal film resistor gives low
SWR up to 3 GHz at 300 Watts!
Mounted on large heavy-duty
air-cooled heatsink. SWR is less
than 1.1 DC to 1 GHz, 1.2 at 1.5
GHz and 1.5 at 3 GHz. Handles
125 Watts continuous and 300
Watts for ten seconds. High
quality Teflon™ N connector. \N“
10%:Wx2'/:Hx5'/4D in. 9§€

81 dB Step Attenuator
—
m ‘-'i m

MFJ-762 81 dB Attenuator in
$8925 1 dB steps. 50 Ohms.

Usable to 500 MHz.
250 milliwatt maximum input.
BNC connectors. Shielded
stages. Connect between
receiver and antenna and use S-
meter as a precision calibrated
field strength meter. Prevent
receiver blocking, cross-modu-
lation. Determine gain/loss,
ideal for fox hunting. Evaluate
linearity. Isolate circuits.
Extend range of sensitive
equipment. Measure input/out-
put level differences.

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.



MFJ Speech Intelligibility

. . . makes barely understandabl

T e

MFJ Speech Intelligibility Enhancer
L el

o BALECE s

9. 90..0..9

AR

“What did you say?” Can you
hear but . . . just can’t always understand
everything people are saying?

As we get older, high frequency 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

- WUTATE

MFJ Contest Voice Keyer

Transformer-coupled -- No RFI, hum or feedback . .. 75
seconds total, 5-messages . . . Records received audio . . .
MFJ-434B

' e $19995

&

ks

phone’s PTT/VOX, remote
control or computer.
Has jack for remote or com-

to understand
speech, you must:

First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelli-
gibility is concen-
$ MFJ-616 95 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!

halted by the
Stop Button,
your micro-

MFJ-1026

41992

Enhancer

e speech highly understandable!

Even if you don t 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 Apri%, 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. l0Wx2'/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 37!

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

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

.

Let this new microprocessor
controlled MFJ Contest Voice
Keyer™ call CQ, send your call
and do contest exchanges for
you in your own natural voice!

Store frequently used phrases
like “CQ Contest this is AASMT”,
“You’re 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

MFJ ftunable Super DSP filter

Only MFJ gives you fun-
able and programmable $
“brick wall” DSP filters.

and eliminate interference.

279

You can continuously tune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint

puter control (using CT, NA or
other program). Lets you select,
play and cancel messages.

Your mic’s audio character-
istics do not change when your
MFJ-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'/2Hx6'/:D in.

MFJ-73, $34.95. MFJ-434B
Remote Control with cable.

MFJ-784B

can customize. Automatic notch filter

Wipe out noise and interfer-
ence before it gets into your
receiver with a 60 dB null!

Eliminate all types of noise -
- severe power line noise from
arcing transformers and insula-
tors, fluorescent lamps, light
dimmers, touch controlled
lamps, computers, TV birdies,
lightning crashes from distant
thunderstorms, electric drills,
motors, industrial processes . . .

It’s more effective than a noise
blanker! Interference much
stronger than your desired signal
can be completely removed
without affecting your signal.

It works on all modes -- SSB,
AM, CW, FM -- and frequences
from BCB to lower VHF.

You can null out strong QRM
on top of weak rare DX and
then work him! You can null

to give you various directional
patterns. Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.
Easy-to-use! Plugs between
transmitting antenna and trans-
ceiver. To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button.
Use built-in active antenna or an
external one. MFJ’s exclusive
Constant Amplitude Phase
Control™ makes nulling easy.
RF sense T/R switch auto-
matically bypasses your trans-
ceiver when you transmit.
Adjustable delay time. Uses 12
VDC or 110 VAC with MFJ-
1312D, $15.95. 6'/2x1'/2x6'/4 in.
MFJ-1025, $179.95. Like

MFJ-1026 less
built-in active
antenna, use

external noise antenna.

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

Only MFJ gives you 5 factory pre-set
and 10 programmable pre-set filters you

searches for and eliminates multiple het-
erodynes. Advanced adaptive noise reduc-
tion silences background noise and QRM.

MFJ )
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.

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 true 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
$ 95 rue 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'/:Wx4'/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 MH7,
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. mfj enterprlses. com . .. World’s largest selection of HF/VHF/UHF SWR Wattmeters!

MFJ-822 MFJ-862 MFJ-864
$ $QQ95

995 1 56995
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. Conﬁact 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°/sWx4Hx2'/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-
MEFJ-44 0395 et. Protects against reverse/over
1 1 9 voltage, voltage transients, short
circuits. Provides super noise/ripple filtering.

_ MFJ all-in-one Transmit Audio Console
MF]J all-in- one Transmit Audio Console gives you an

$MF J-4416B _ Boost battery voltage as
1 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
peak with 90% efficiency. Selectable 9/10/11 $
Volts minimum input voltage prevents bat-

B o powerful, pileup penetrating speech . . . Adjustable

M reduction . . . Clean low-distortion Compressor

MFJ-655B
$2 1 9 power SSB . . . Smooth Limiter keeps audio peaks from over-driving your
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.

MEJ-815C MEFJ-812B

$8995 m $3995

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 MOVs 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

glves you more powerful, richer, fuller soundmg speech and higher average MFJMFJ 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!



TELEWAVE, INC.

Professional quality for Amateur radio.

all amateurs

|
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QRP legends continue with

TEN-TEC’s NEW Argonaut VI

From the Designer
Who Brought You
the Original Argonaut

* New Speed Sensitive Tuning *
* RF Output 1-10 Watts

* Operates from 9.5-14 VDC

« Silky Smooth QSK

 Re-configurable buttons
via downloadable

software USB Sound Card Interface
« Standard 2.5 KHz Roofing + Frequency Coverage:
Filter Included 160 through 10 Meters with
« Famous TEN-TEC Crystal the Exception of 60 and
Clear Audio 12 Meters.
Add a little kick to your QRP with the
TEN-TEC Model 418 Linear Amplifier

Model 418
Find Out More
BUY FACTORY DIRECT
www.tentec.com
800-833-7373

* Flawless Digital Mode Operation

Model 539

Easily Converts to 100 Watt
Output Power with the
TEN-TEC Model 418

Linear Amplifier

with the TEN-TEC Model 712

= 100 Watts of Output
Power with 5 Watts
of Drive

« Works with most all brands
of QRP radios

» 160-6 Meters

161l

TEN-TEC

MﬂS’ey ..."a beuter Apiennal”
INNOVATION - QUALITY - SERVICE
For a Catalog Call 800-325-4016
U ’ OR GG T CUR WESSITE:
'@ wwymosley-electronics.com
A0S R NSk 210 RN S Sl

J-TRON Electronic
|“‘5 Components and Parts

Electronic components, kits, PG board supplies,
test equipment, for hams, hobhyist, businesses.
Small parts, hard-to-find items, polyvaricon
capacitors, vernier dials, knobs, magnet wire,
toroids, NTE Dist.

Online catalog at www.j-tron.com
Call J-Tron 201-398-0500
— Your trusted source for 18 years —

Radio control en-/ decoder software / hardware
Bonito - RadioCom

RadioJet IF-radio @
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

iNntermnational radio

i i 1
Roofing Filters and Performance LT Sl
Products for Your Radio

New IF filters for
Collins, Drake
and JRC Radios

sales@inrad.net
www.inrad.net

PO Box 2110

Aptos, CA 95001

TEL: 1-831-462-5511
FAX: 1-831-612-1815

132 April 2013



MF] RemoteShackTM

Control your rig . . . Rotate your beam . . . Switch Antennas . . .
your cellphone or computer/internet to control from anywhere . . .
Plug & Play for your transceiver ... MFJ No Matter What™ Warranty

ACCESSORIES

Plug & Play Cables
-XX, $69.95. Includes
all the cables you need to get
you on the air in minutes!
Has Microphone/speaker
cables, data (CAT) cable, tele-
phone cable, power supply.
For Kenwood, Icom, Yaesu,
Flex, Elecraft and more. See
www.mfjenterprises.com for
model number for your rig.

Rotator Cable
RBC-RCC, $36.95. Required
to control a rotator (rotator
controller must have an RS-
232 port).

Remote Switched
AC Outlet

RBC-120REL, $149.95. Use
this to turn your radio (or other
120 Volt/15 Amp device such
as a power supply) on or off
remotely. For a// Icom radios
and some later model Yaesu
radios without remote on/off
capability.

Microphone/head-
phone Interface

=

| Microphone/Head
! phone Interface

RBC-CMI1, $249.95. Plug
this noise cancelling micro-
phone into your cellphone and
get real PTT with many other
bells and whistles. Provides
receive audio for your car or
headphones. Superb audio.
Cellphone, headphones not
included.

Cordless Phone
Interface

RBC-CPI1, $179.95. Lets you
use your cordless phone to
control your station.

RBC-212

s499°s

TELCO
LINK

AUDIO
LINK

Send DTMF commands
from your cell phone or
your laptop computer.

AUX. POWER

RADIO SPK. SERIAL PORT

CONTROL YOUR RIG

® TX, RX, Set/Speak VFO’s
® Scan the bands

® Set and recall memories
® Fine tune stations

® Apply filters

e Set heading

. e Stop rotation
Receive

high quality
voice

SWITCH ANTENNAS

€

= confirmation
*"i responses.

e Control rig antenna tuner
e Set auxiliary relays

HAM-VI Rotator &

Digital Controller
New hy-gain HAM-VI,
$749.95, like HAM-IV but
with DCU-2 digital controller.
Gives you fully automatic or
manual control of medium
antennas up to 15 square feet
wind load. www.hy-gain.com .
MFJ Headphones “=—-'-
MFJ-392B, $24.95. Superb padded head-
band/ear cushloned headphones. High-per-
formance driver for enhanced audio.

ideos/Manuals/Catalog
Visit: http://www.mfjenterprises.com

W [ 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 MEJ

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.

HAM-VI

$749°

with DCU-2,

O

www.mfjenterprises.com

Prices and specifications subject to change. (c) 2013 MFJ Enterprises, Inc.




One (or two) for the Road...

NEW! 2013/2014 Edition

The best directory of frequencies for the 21,800+
uPﬂated'_F repeaters around the country! Includes D-Star and
APCO-25, references for operating practices, tips for

handling interference, emergency message handling,
guidelines for severe weather reporting to SKYWARN
and the National Weather Service, and more.

 Spiral Bound Desktop Edition /ays flat/

¢ Handy indexing tabs on the cover.

* Easy-to-read listings.

* Repeater notes located right up front.

* Updated with the latest listings each year!

The ARRL Repeater Directory®
Desktop Edition Spiral Bound (6 x 9 inches).

S F i)

‘ if (| ¥ l.
TravelPlus i1 ARRL Order No. 2605
' Fér Repeaters i Special Member Price! $15.95" (retail $17.95)
i ST Pocket-sized Edition (3.75 x 5.25 inches).
-12013-2014 . ARRL Order No. 2575

Special Member Price! $10.95* (retail $12.95)

TravelPlus for Repeaters™

NEW! CD-ROM—Version 17.0

Make TravelPlus your traveling companion and you’ll
= ™ never be alone on the road. Locate ham radio repeaters
TravelPlus Mobile GPS o % along US and Canadian travel routes using this map-
S'I‘A'g 20 based software. It’s like having the power of The ARRL
NEW! 2013-2014 Edition 00‘““\:5\" Repeater Directory® on your COMPUTER!
oy * Map your travel route and tune in. Supports GPS.

¢ View and print maps and repeater lists.
¢ Includes The ARRL Repeater Database, Internet

Connecting Amateur Radio
with your Garmin GPS!

Access all open repeaters from linked nodes, AM/FM radio, broadcast television,
The ARRL Repeater Directory NOAA weather stations, USA and Canadian
database. Easy to use and all just licenses, and ham radio points of interest.

a touch away! To place an order
visit www.arrl.org/shop. You will
receive an email confirmation with

* Export data for radio programming, handheld
devices, and more.

instructions for downloading and TravelPlus for Repeaters™ CD-ROM
installing to your GPS. ARRL Order No. 2919. Only $39.95*
S its: Garmin niivi, dezl or zumo GPS with at least 3.0 MB free Requires Microsoft® Windows® operating systems.

R
Y il
memory space available for POl file.

TravelPlus Mobile GPS™ Download FREE pocket-sized Repeater Directory
ARRL Order No. 2171. Only $24.95 BONUS when you pre-order TravelPlus. You get

OFFER! both for only $39.95** Pre-orders will begin
shipping May 1.

Order Online www.arrl.org/shop

Call Toll-Free 1-888-277-5289 (US) Upgrade at Dayton Hamvention®. Visit TravelPlus in the ARRL EXPO area.
Bring your previous version proof-of-purchase for a special upgrade price!
*Shipping and Handling charges apply. Sales Tax is required for orders shipped to CT, VA, and Canada. - b < y K
Prices and product availability are subject to change without notice. Bonus ARBL Repeaterl Dlrectory premium cannot be redeemed for cash.'No returns. Exchanges must
be accompanied by premium. Valid on pre-orders direct from ARRL, only. This offer may be cancelled or
modified at any time due to system error, fraud or other unforeseen problem. Void where prohibited.

A R R . Thenationaiassociglion o SHOP DIRECT or call for a dealer near you.
AMATEUR RADIO ONLINE WWW.ARRL.ORG/SHOP
225 Main Street, Newington, CT 06111-1494 USA ORDER TOLL-FREE 888/277-5289 (US)

QS4/2013



A ___d_,_a-—*”_'d" :
Radios to Go!
Getting the Most from your

Handheld Transceiver
Steve Ford, WBSIMY

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 AreThey Called HTs?

(And Which One Should | Buy?)

¢ The Care and Feeding of Batteries

¢ Memories

e Scanning

e Alphabet Soup: CTCSS, DTMF and DCS

¢ IRLP and EchoLink

¢ Antennas

¢ 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) '

R

ANTENMA EYSETEME. ING.
i ikl

WORLD CLASS PRODUCTS

More Bang For Your Buck

"SS” Series VHF/UHF Yagis. Prices start at $74.00.

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.

SYSTEMS. INC.

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

ANTENNAS POSITIONERS ACCESSORIES

-

(' Tigertronics SignaLink’USB

WSPR PSK31 SSTV RTTY MT63 CW + more!

SignaLink” use *®

Only $109.95 ...

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
case 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!

Ticerirnnics | 800-822-9722

Grants Pass, Oregon 541-474-6700

/
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New for 2013: DESpal® Multiband Antennas!

‘I - +IRobust construction employing aerospace and marine grade materials

InnovAte Your Signal with the for long lfe and reliability
* Horizontal polarization means ground gain advantage over vertical

Ultimate Limited Space Antennas! . -"Il antennas in most locations

* A great option for hams who already have an antenna system but are
= ———looking to-add-more bands to their arsenal with modest additional size
....__' and weight without sacrificing performance

» Stack two or more DESpoles for a blg bidirectional signal
* Ideal for DX and Domestic Contests and Field Day: operate three bands * Easily tumed by inexpensive rotators such as the Alfa Spid RAU (all Alfa

simultaneously at full legal power with one feedline, one DESpole and our ~ | Spidrotators available from InnovAntennas) |
i 403A Slgnature Series Tnplexer System (sold separately) | » Several models to choose from i |I

* Full-size elements with unique geometry & native 50-Ohm impedance deliver i
low SWR without lossy, bandwidth-imparing traps and matching devices

+ Open-sleeve feed system for operation on two or three bands (depending on
model) with one feedline ." J

™

Info on DESpole™ 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 - (UK) (0)800 0124 205

“The COAXMAN” BALUN KITS
e e e e oe 1:1 Current Balun Kits. Beads slip over the

Wireman Coax , Baluns cable, shrink tubing holds them in place. Full

www.coaxman.com

wire@coaxman.com |Bga| POWEr. 3.5-1000 MHz. Use two for 160M.

405-745-WIRE (9473 BA-8 fits 1/2" mﬂx.........$18.95

m..,"ﬁ?‘:'n' oy PIendel, HC 2759t O T s ey o BA-56 fits 1/4" COAX.......$0.95

Al units the USA.
Family owned and operated for aver 25 years. 50 Kurt Sterba “Aerials” columns 1990-2006
“Kurt Speaks Out” book "... $18.95 postpaid

Ameri can H ad io S u pply "VR] +$8 S&H (for total order) Tax n Callf, [&
£OPEK 0% to222, ESCONNDO,CA 2045

o 2 5 : email: info@Palomar-Engineers.com
Visit our website: www.AmericanRadioSupply.com www_pﬁmar-gng;nﬂm_mm

,..-__-‘ UP THE TOWER Ham radio & technolo_gy
-'-‘. | The Complete Guide for people with
- To Tower Construction disabilities

"up “.ihﬂm by Steve Morns K7LXC

"The book is a winner." -- Dave Ingram K4TW.J

s m o "W " This is essential readmgferanyenethmkmg of
e their first tower project!" -- Mark Aaker KSUFO

"lt's ahsolutely WONDERFUL."

- Paul Geerdes K8JJC ’ 7 -
&Ewww .championradio.com . ) Dr. Ken Silberman

888-833-3104 e KB3LLA

member
volunteer

MasterKeyer MK-1 ! Ay e A leader

“Nothing comes close to the ‘ ‘ h
Smngtsh&?:q:['#.e_agﬁ.ltsﬂl_ﬁffrme Ken studied with the Handihams, earned his license, and is how a
“This is one sweet keyer! I've used volunteer instructor. He knows that blind-adapted study
many of them over the years, and materials and radio camp sessions help people who are blind or

there's none better” — N6HE . R i .
have disabilities to learn & grow in ham radio.
“This is the first keyer that | have ever 9

(el Shit Wiowe 18 30 &0 LM~ Don’t let a disability keep you off the air!
“This might just be the last keyer | will ‘ Courage Handiham System Call Toll-Free

Zuer DY 3915 Golden Valley Road
www.HamGadgets.com olden Valley Roa 866-426-3442

1-888-777-1393 Golden Valley, MN 55422 www.handiham.org
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Send your voice to the world with a mobile radio.

LRG3 2Y] optional |

Work a D-STAR repeater and you're tied in to worldwide communications,

whether you're using a D-STAR mobile or handheld radio. Enjoy
| with D-STAR transceivers.

IC—-2820H
FEATURE-RICH 2m + 70cm MOBILE + OPTIONASGESIRE

®* RAI 1106-049.990
Q75 _5/

pjfefiell Voib}e}éPS (Optional UT-123 Required)

¢ Low Speed Data (Optional OPC-1529R Required)

ID-880H
ENTRY-CLASS 2m + 70cm DIGITAL MOBILE

D-STAR

® 50/15/5 Watt VHF/UHF
¢ FM, AM (Receive only), DV
¢ RX: 118-999.99MHz*

¢ 1052 Alphanumeric
Memory Channels

* Free Programming Software!'

twww.icomamerica.com/amateur/DSTAR
for details about free software

LW

NEW ID-51A

¢ 5/2.5/1.0/0.5/0.1 Watt

¢ Built-in GPS Receiver
¢ |PX7 Submersible

Information & Downloads

AMATEUR TOOL KIT | COMIC BOOKS | VIDEOS | WWww.I
Electronic advertisements feature active links for each radio.

GO DIGITAL ON 23cm

D-STAR

¢ 10 Watt on 23cm (FM, DV, DD)
¢ RX: 1240-1300MHz*

¢ 100 Alphanumeric
Memory Channels

¢ USB Rig Control, Ethernet
Plug for DD

¢ Black Box Operation

¢ Remote Control Head, Remote
Speaker and Cables Included

¢ PC Software Included

D-STAR

. 2m + 70cm VHF UHF DUAL BAND PORTABLE
| «2m+70cm FM Analog & Digital*

Output

¢ RX: 88-174, 380-479MHz + AM Broadcast*
¢ Repeater Directory (Near Repeater)
} © 1304 Alphanumeric Memory Channels

COMAMERICA.COM

D'PRS

IC—-80AD 2m + 70cm DUARBANDER

* 5/2.5/0.5/0.1 Watt VHF/UHF

e FM, FM-N, AM (Receive only),
WFM (Receive only), DV

* RX: 0.495-999.990MHz*

* 1052 Alphanumeric
Memory Channels

e Li-ion Battery

* Free Programming Software!

twww.icomamerica.com/amateur/DSTAR
for details about free software

IC-92AD
2m + 70cm MILITARY RUGGED
AND SUBMERSIBLE

D-STAR

f e 5/2.5/0.5/0.1 Watt Output

* RX: 0.495-999.990,
118-174, 350-470MHz*

¢ 1304 Alphanumeric
Memory Channels

¢ Optional GPS Speaker Mic
(HM-175GPS)

"**% o IPX7 Submersible

ID-31A
UHF/70cm + D-STAR

D-STAR

2 ¢ 5/2.5/0.5/0.1 Watt Output
pl
i= ¢ RX: 400-479MHz*

| 1252 Alphanumeric
- Memory Channels

¢ Built-in GPS Receiver
¢ |PX7 Submersible

i

EE Ji]
A

=

Official Amateur Radio Transceiver Supplier

*Frequency specs may vary. Refer to owner’s manual for exact frequency specs.

©2013 Icom America Inc. The Icom logo is a registered trademark of Icom
The D-PRS logo is a trademark of lcom Inc. All specifications are subject to
change without notice or obligation. 30829a

Inc.

A
*@ BOY SCOUTS OF AMERICA
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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 January 2 through February 4, 2013.
Get on the web and vote today at www.arrl.org/quickstats!

e |

R e How do you feel about the frequent use of macros
: during keyboard-to-keyboard digital contacts?

They don’t bother me 52%
They are used far too often 19%
1 don’t operate digital modes 29%

DTy B
'y ‘1{'{

Did your college have an Amateur
Radio club?

Yes 39%
No 46%

I’'m presently in college and we have a club on campus 1%
I’'m presently in college and we don’t have a club on campus 2%
I never attended college 12%

Iif you were to apply for a job, would you mention
your Amateur Radio experience on your resume?

Yes 63%
No 5%

It depends on the nature of the job 32%

Are you comfortable working around
high voltage?

Yes 73%
No 27%

www.arrl.org/QuickStats

High voltage

—
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IC—7410 HF +6m

Quss...

100 Watt Output (40W AM)

RX: 0.030-60.000MHz*

32 Bit Floating Point DSP Unit

+30 dBm 3rd Order Intercept Point*

Double Conversion Superheterodyne System

IC—7000 HF/6m/2m/70cm

Built-in 15kHz 1st IF Filter (Optional 3kHz/6kHz)
USB Port for PC Control and Audio In/Out

100W (40W AM),
50W on 2M (20W AM),
35W on 70CM (14W AM)

RX: 0.03-199.999,
400-470MHz*

Digital IF Filters
Digital Voice Recorder

Front Panel Separation
with Optional 3.5m
or 5m Cable (As Shown)

Information & Downloads

AMATEUR TOOL KIT ‘ COMIC BOOKS ‘ VIDEOS ‘ WWW.ICOMAMERICA.COM

*Frequency coverage may vary. Refer to owner’s manual for exact specifications.
Optional UX-9100 required. 2HF (14MHz) *See manual for AM output power.
©2013 Icom America Inc. The Icom logo is a registered trademark of Icom Inc.
All specifications are subject to change without notice or obligation. 30829b

Official Amateur Radio Transceiver Supplier

N
BOY SCOUTS OF AMERICA’

Quss....

IC—7200 HF+6m

100 Watt Output (25W AM)

RX: 0.030-60.000MHz*

32 Bit IF-DSP + 24 Bit AD/DA Converter
Digital Twin Passband Tuning

USB Port for PC Control and Audio In/Out
Flexible Selectable Filter Width and Shape
USB Port for PC Control and Audio In/Out

mﬁmﬁo>
IC—9100 HF + 6m + 2m + 70cm + 23cm'

100/100/100/75/10" Watt Output®

RX: 0.030-60.0002, 136.000-174.0002,
420.000-480.000?, 1240.000-1320.0002*MHz

AM?3, FM, SSB, RTTY, CW, & DV'

Satellite (Mode B/J/L")

+30dBm TOI?

Two Independent 32-bit DSP Systems
3kHz/6kHz 1st IF “Roofing” Filters' (HF/6m)

Double Conversion Superheterodyne
with Image Rejection Mixer

USB Port for PC Control and Audio In/Out

O @
ICOM



((#))
i Visit Us At a Hamfest Soon! See

QllleS llver the Schedule On Our Web Site
www.qsradio.com

Rad

L

Great New Items!

PWR-Blok™
4-6-8-10-12 Outlet
Powerpole Splitters

=

The Ultimate
Powerpole and Coax
Prep, Strip & Crimp Kit
Full-cycle ratchet crimper with
Andy-Crimp Pro™ die set, two
coax die sets, coax strippers,
wire strippers, and coax cutter,
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 and more.
High quality Type N, PL-259,
Mini-UHF, BNC, TNC and SMA
connectors are always in stock.

Andy-Crimp Pro™

15-30- 45 50-75 Amp Powerpoles
And Many Other Connectors

On Sale $49.73

Fused Powerpo
Cables

Many Types
Available

a wide variety of high quality,
loss coax to meet your need

11y
DC Power

Cables & Plugs

for Most Rig And Neither Are Cheap Connecto

You spent good money on your radio. Don’t blow i
substandard connectors and adapters. Our high g
parts ensure reliability and dependability.

=i | Gate threshold
—':':;‘-I‘_:-_-,- hl > ‘ ! NeWI

e ————— | 1
RED GREEN BLUE | _“ = Compo
Bate Srce D || B Analyz

We Have More Powerpole
Stuff Than Anybody!

And we sell only genuine
Anderson Powerpoles.
No Chinese copies here!

Quicksilver Radio Products

Sign up on our Web Site for your free newsletter
Ham Radio news, articles, and special discounts




Distributed in

ALINGO

Quality. Style. Performanced GRE ;

Water-
resistant

Whatever your favorite operating frequency, Alinco has a radio that’s
perfect for making the most of your budget. With a wide selection of
easy-to-operate, multi-band handheld and mobile radios, Alinco delivers
maximum value for your ham radio enjoyment!

440MHz FM MOBILE TRANSCEIVER

DR-435TMKII

220MHz FM MOBILE TRANSCEIVER

DR-235TMKII

144MHz FM MOBILE TRANSCEIVER

DR-135TMKII

50MHz FM MOBILE TRANSCEIVER

DR-06T

29MHz FM MOBILE TRANSCEIVER

DR-03T

(Digital mode not supported.)

DL (GLI|TIAIL

144/440/1200MHz FM FULL-DUPLEX
HANDHELD TRANSCEIVER

222/902MHz FM FULL-DUPLEX DJ T G 7T

HANDHELD TRANSCEIVER

DJ-G29T
D

GRE America, Inc., 425 Harbor Blvd. Belmont, CA. 94002 USA.
[ (650) 591-1400 [F33: (650) 591-2001 [F1iEN]: alinco-sales @greamerica.com [IZ:E{G: http:/Awww.greamerica.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 GRE America regardless of contact
information found on the warranty certificate packed with the product.

USING YOUR WORLDWIDE

e ENGINEER’S MINI

\‘ ‘ﬁw:’.“.ﬁ METER LISTENING ||T======= NOTEBOOKS
“ e " ‘ Teach yourself GUIDE These Mims classics
| -==== the correct use of John Figliozzi's Liaidiiie teach you hands-on
“ " your multitester. brand new, electronics! Study

; Book explains expanded 5th and build 100s of
‘ |.‘ fundamental Edition Worldwide practical circuits and
‘ | concepts of Listening Guide fun projects. Each

explains radio volume contains

listening in all several of his famous Mini

SSIWE - electricity
TS including
conventional

and electron current and series

analog and digital meters work and
tells you what the voltage, current

and parallel circuits. It teaches how

of today’s formats — “live,” on-
demand, WiFi, podcast, terrestrial,
satellite, internet, digital and, of
course, AM, FM and SW. Includes
a comprehensive program guide

Notebooks. Terrific ideas for science
fair projects and a great way to learn
about electronics! Useful reference
guides for your workbench!

Vol. 1: Timer, Op Amp, & Optoelectronic

and, resistance measurements mean. to what can be heard how, when

Circuits & Projects MINI-1 $12.95
Then it provides fully-illustrated, and where. Link to WWLG website Vol. 2: Science & Communications
step-by-step instruction on using keeps you up-to-date on program Ci - t' & Projects MINI2 $12.95
your meter in practical applications schedule changes. Spiral bound to LS e Frojec i ’
in the home, workshop, automotive  open in a flat, easy-to-use format. Vol. 3: Electronic Sensor Circuits
and other settings. An excellent WWLG $2495 & Projects MINI-3 $12.95
learning tool and reference for the Vol. 4: Electronic Formulas, Symbols
hobbyist and ham. METR $24.95 & Circuits MINI-4 $12.95
Order today from W5Y1: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group P.0. Box 200065 Arlington, TX 76006-0065 Mention this ad for a free gift. QsT
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RADIO WORKE

Made Easy™ Low Prices, Top Quality

Gﬂkollflﬂ WINDOMS® - The best simple wire antenna yet! (PL-259ST Silver-Teflon  Special $2.19
1.5 kW CW/SSB, 6m 200 W, low takeoff angle, use your tuner Coax and Cable prices by the foot ~ <100°/100’+
CW 80 80-6m, 132’ long. You’ll make a big signal $159% | RG-213+ Premium, 97% shield, lIA jacket 89¢/79¢
CW 160 Compact™  160-6m, All bands in 135’ $189°% | 9096 Extra Flex Same specs as 9913, flexible 90¢/80¢
CW 40  40-6m, 66’ long Used to set 2 world records ~ $139% | SALE RG-8X Made to Mil Spec Top Quality 42¢/37¢,
CW 40 Compact™ 40-6m, 34’ Fits almost anywhere  $149% | RG-8X 100" PL-259 Connectors installed + strain relief $46

Cc C ™ g i i i - $1 Q95
e S el CAROLINA WINDOM® 80
G5RV Plus 80-10m, 102’ w/ high pwr balun ~ $79% ; b 90 | 36
) 80-6 m (use tuner) kg s155.95 Sale § 13972
SﬁEl. e rt Rﬁlgcl)R% 1500 w 80-10m 200 w bm See our website for full product details
rices on selec =
produgts Catalog prices are going up. MROUNA WINO0M®80 0ompacl

Take advantage, now. Details on website. ’ 4 73 M)
Current Paluns 80, 40, 20, 17, fs, 12,10,6m

B1-2K+ 1:1 2KW SSB 80-6m $30.95 ) g 518995

B1-5K+ 1:1 5kW SSB 160-6m Precision $54.95((\4g| CAROLINA WINDOM" 160

Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun™ |$56.95 F’m ”'mg ]’_f b“” on "I‘

B4-2KX 4:1 2 kW SSB 160-10m Precision $64.95 A blg antenna that makes 2 very blg g,g”al

RFI QUiCk FI'XW 160-6m Reg. $189.95 ’6907 l{ﬁzzl;lff:'

Line Isolators™ The T-4 and T-4G have very high

isolation factors for really tough RFI and RF feedback Antenna Support Rope

problems. The T-4G has a built-in ground strap for Black Dacron®, Mil Spec. UV protected
direct Line Isolator grounding and improved isolation. 3/16” 750# test 100’ & 200’ hanks only 15¢/ft
Before coax enters Xour shack, stray RFisshuntedto (| 1/4» 1200# test - this is strong! Use in trees 30¢/ft

Kevlar .075” Dacron jacket 500#test $23/200’ spool
» i ++

ground. InstallaT-4 atyour transmltteroutputand
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+ Order :':):“(‘;27) (482930')1 827830'8327
T-4 Tne Standarq - ng_h Is_olatlon 160m-10m  $47.95 Box 6159, Portsmouth, VA 23703
T-4G Higher Isolation with direct ground path $53.95
T-4G+Same as T-4G but covers 160m - 6 m $56.95 Web Store, Webﬂfe, Complete
T-4-500 Line Isolator™ 1/ size - same isolation as information and Catalog are on line.

the T-4. Convenient size. Rated 500 W CW/SSB. $41.95 |V AL I XL Al r 1 X N 1)

Ferrite Snap-on Cores - 1/4” i.d. (RG-8X) $2.50 ea VISA and MC welcome. Add shipping. See Web Store
41”(RG-213) $4.00 each. #31 mix for HF and VHF | for estimate.  Prices subject to change.

«» | RFinder THE HF EQUATION FOR SUCCESS
A [meee, BiER 3 ssoTRON

Find rID.l“I-I'I ail over the world bi!ld NO CLUMSY AND UNSIGHTLY WIRES

il spoonp i ore aoified location. Great P_erformance « Easy Installation
¥ b e www.isotronantennas.com

wdOeja@isotronantennas.com

Successful 719-687-0650 CC &R
Since 1980 BILAL COMPANY  Friendly

137 Manchester Dr. » Florissant, CO 80816

GAP Antenna’s 25th Annivers,a,y

Providing 25 years of dedication
to performance, quality, and
prompt service

TITAN DX

All Natural
No tuner required
No radials
No traps

[

s

10m, 12m, 15m, 17m,
20m, 30m, 40m & 80m

To Order
< ! "' AP ContastUs
ANTENNA PRODUCTS, INC.

99 North Willow St. = Fellsmere, FL 32948
772-571-9922 = www.gapantenna.com
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Explore the Spectrum

Mention you saw this ad in QST and:
get an additional 3 months sent to
your laptop for tablet for FREE!

MTXpress is THE
Digital Choice for Radio
Professionals, Amateurs

and Hobhyists.

Irunsmlssmns,

fire, civilian and 'mili-

tary communications;
air to ground, inter-
national broadcasts,
sutellites, amateur

radio and much more

g novt

800-438-8155

www.monitoringtimes.com




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

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

R&L Electronics

(800)221-7735

Win 1 of 12 Free Radios

1 Winner Each Week

from March 4, 2013—May 26, 2013

v Week of Radio

KENWOOD YAESU ENALINCO. 541 Yaesu FTB0R
Four The radico . 3/1 1/1 3 KenWOOd TM281A

3/18/13 Alinco DJC7T

Kenwood TM-281A Four 3/25/13 Yaesu FT60R
2 meter Four Alinco 41113 Kenwood TM281A

; 4/8/13 Alinco DJC7T

65 watt mobiles Yaesu DJ-C7TT  4/15/13 Yaesu FT60R
FT-60R , om/70cm 412213 Kenwood TM281A

2m/70cm | . 4/29/13 Alinco DJC7T

5 watt Pocket Size 5513 Yaesu FT60R
Handhelds 5/13/13 Kenwood TM281A

Handhelds 5/20/13 Alinco DJC7T

Rules: 1 radio will be given away each week from March 4, 2013 to May 26, 2013. Only 1 entry per week per person. Winner may pick up prize at 1315 Maple Ave, Hamilton, Ohio 45011 or R&L Electronics Inc will ship the prize at no charge.
Must be in the United States to be eligible. We reserve the right to cancel this program at any time. You may only win 1 radio every 90 days. R&L Electronics Inc is not responsible for any technical problems limiting entries IE: website
outages, internet outage, computer issues. Entry period will be from 12:00:01 am Monday till midnight Sunday eastern standard time. Winner will be randomly selected on the following Wednesday. Must be over 18 years of age. Not valid
where prohibited by law. We reserve the right to publish the winning names. Duplicate entries will be deleted. Employees of R&L Electronics Inc are not eligible to enter.

YAESU

The radio

Yaesu is pleased to announce the introduction of
our FT-DX3000D 100W HF/50MHz Transceiver -
the new Leader in the mid-price range of
HF/50MHz radios. Continuing the proud Yaesu
"FT DX" Legacy of Excellence established dec-
ades ago, the FT-DX3000D brings forward criti-
cal design concept advancements created for the
FT-DX5000 and FT-DX9000. Yaesu's proved IF
DSP package of features for effective and opti-
mized QRM rejection make the FT-DX3000D a
pleasure to use even on a crowded band.

DVS6 Digital Voice Memory Unit
FC40 Auto Tuner for Long Wires
MD100A8X Desk Top Mic.................
MD200A8X Desk Top Mic.................
SP2000 Ext Spkr w/Audio Filters.......
XF127CN 300Hz CW Filter ......coooevessvsssssscrcs

, . This superb
radio features
o DSP filtering,

100 Watts of
power output,
factory installed antenna tuner and many of the

outstanding ergonomic and performance fea-
tures first introduced in our FTdx-9000 and FT-
2000 flagship radios.

DMU2000 Data Management Unit............... Call

FH2 Remote Keypad.........cooevvvevnervernnrreorennrinnns 95.95
MD100A8X Desk top Mic.......vveeerremrrreennnns 149.95
MD200A8X Desk top Mic......uvvveerremnrreeeernns 389.95
SP2000 External Speaker...........ccccevveerisnrerrnens 198.95
UTUNINGKIT A, B, or C model............. Call
The ruggedly built yet
compact new
FT1900R 2m trans-
ceiver brings you
Yaesu’s legendary
mechanical toughness

along with outstanding receiver performance
and 55 watts with crisp, clean audio that will get
your message through!

JTPS14M Jetstream Power Supply

MLS100 External Speaker .................
MX2 Hustler 2m Mag Mount...........ccooovvvovrnn.

FT8800R

If you're ready for the
best in a Dual-Band FM
Mobile Transceiver, the

you! With easy operation,
outstanding receiver performance, and
crossband repeat capability, the FT-8800R is
the new standard of comparison!!

ADMS2I Software and cable...........ccoovvvvveernnnn.
JTPS14M Jetstream Power Supply....
MLS100 External Speaker.........oo...rvervvernnreens
MMB60 Quick Release Mobile Bracket.........
YSK8900 Separation Kit

Yaesu’s economically priced

One-Touch Operation FT-

7900R Dual band FM mobile.
Back-lit push button controls
ensure extraordinarily easy
and safe operation while driving at night. The

exceptionally wide receiver coverage provides

all sorts of additional uses!

ADMS2K Programming software and cable... 39.95

MEK?2 Microphone Extension Kit................... 47.95
JTPS14M Jetstream Power Supply ... ... 49.95
MLS100 External Speaker.........ooovvvvveerenrrveenns 47.95
MMB60 Quick Release Mobile Bracket.......... 37.95
YSK7800 Separation Kit .........cooovvvvverriererreenns 39.95



ABR Industries - 8561 Rayson Rd. Ste A - Houston, TX 77080
WWW. abnnd com-:713-492-2722

Buy With Confidence [FF¥EEm—"

w/Black

ABR Industries manufactures all assemblies in Eﬁf:‘am Jacket.
our Houstqn'facﬂlty, guaranteeing quality control Regularly $1.00/ft
from start to finish. Being a critical component of your

ish. Bein NOW $.80/FT
system or station, it’s important to know where and

how your coax cable assemblies are built.

— Not All Cable Assembilies are Created Equal... See the ABR Difference. —
o 1" Tinned Copper Flat Ground Braid. 7ga 85/Amps
( X -m wmw_ ( ) w/1/4” Stud Ring Terminals. Quick & Easy Grounding Terminations.
- ——— Part# Length/Ft Price/ea

235-5X-20 20 $33.95
235-5X-10 10 $18.95
235-5X-5 5 $12.95
235-5X-3 3 $8.95
235-5X-1 1 $5.95
1//2” Tlrged Copper Flat Gmlcjlnd Braid. 1098 53/Amps
; FHTRR e T = w/#10 Stud Ring Terminals. Quick & Easy Grounding Terminations.
¢ ﬂ e 2 . [‘: ) Part# Length/Ft  Pricelea
233/2-4X-12 12 $11.95
233/2-4X-10 10 $9.95
233/2-4X-5 5 $6.95
233/2-4X-3 3 $5.95
233/2-4X-1 1 $4.95

218XATC RG8X (240UF) Foil+TC Braid

e Bk Dislecivic Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket.
e el % Ve WI/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.
Attenuation per 100ft  Power Rating Efficiency%
[r— *0.9dB @ 10MHz 2.16kW 80%
" *1.4dB @ 30MHz 1.24kW 69%
*2.1dB g 50MHz 0.96kW 62%
r *3.6dB @ 150MHz 0.55kW 43.5%
New and Improved! s aives ' """ | <5308 @ 450MHz 031kW 23.2%
- | Part # Length/Ft Price/ea
218XATC-PL-3.. .3. .. $11.95
$12.95
Check Us Out at i
www.abrind.com $4395
218XATC PL 100.. $53.95
218XATC-PL-150.......... ..$74.95
i 2213A RG213/U MIL-SPEC
M- Spm Biach Diedeatrio Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket.
W CER L A i AEC L E] [

W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.

Attenuation per 100ft Power Rating  Efficiency%
— | *060B @ 10MHz ! 87%
P ™ *1.0dB @ 30MHz d 79%
1 | - ! +1.4dB @ 50MHz y 73%
. _ 4.95

ST DO Drakd  13ga 731 BC ZPS?S‘;&-PLG
2213A-PL-6..
2213A-PL-50
2213A-PL-75
2213A-PL-100...
2213A-PL-150...
25400F 400-FLEX (RG8/U TYPE) FLEXIBLE LOW LOSS
Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket.
W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.
Attenuation per 100ft  Power Rating Efficiency%
+0.8dB @ 30MH 2.77KW 83%

*1.1dB @ 50MHz 2.14kW 78.5%

*1.8dB @ 150MHz 1.22kW 65.4%

*3.3dB @ 450MHz 0.69kW 47.3%
Part # Length/Ft Pricelea

25400F-PL-3.
25400F-PL-6.

. Prices subject to
- $99-95 change Jh ut
$119.95 notice or obhganon

25400F PL 100.
25400F-PL-150.

Amorican Built & Reliable

SPE EXPERT 1K-FA SPE EXPERT 2K-FA
160 thru § Meter = Builtin, Dual Powsr Supply » Embeddsd Antenna Tuner = SOZR
Multiple Antenna Output Ports * Auto Band Switching * Full Breakein * Light Weight » Small Footprint

www.expertampsusa.com

E-Mail: contact@expertampsusa.com = Telephone: (281) 682-6093
Expert Amps USA * P.0. Box 38502 » Dallas, Texas 75238
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Teachers
Institute

on Wireless
Technology —

Expand
your horizons
with a hands-on professional
development experience!

Explore
wireless technology for
your classroomI

Electronics, Robotics,
Satellites, Amateur Radio,
Weather, Space Technology,
Sensor Technology, Radio
Astronomy, and more!

2013 TI-1 Workshops*

Date: July 8-11, 2013
Location: ARRL HQ, Newington, CT
Application Deadline: May 15, 2013

Date: July 15-18, 2013
Location: Parallax Inc., Rocklin, CA
Application Deadline: May 15, 2013

*Participants do not need an Amateur Radio license
to enroll in the TI-1.

Teachers Institutes are
four-day expenses paid %
professional development ¥ s .8
seminars for motivated § - 5
teachers who want é =

to learn more about

wireless technology and how to teach
the foundational concepts in basic
electronics and radio science.
Participants also explore microcontroller
programming and basic robotics. The
seminar is relevant for teachers at all
academic levels.

Apply Now!

Visit www.arrl.org/ti
for more information and to
download an application!

The national association for
A RRL AMATEUR RADIO®

QST 3/2013




| TINAEVE BB 1

Available at: ¢ HRO
+ Universal Radio ¢ Radio City
+ AES + R&L Electronics

New! - PK-232SC with Sound Card, Rig Control, USB - All built-in!

M Single USB connection to computer
M USB Sound Card built-in
Il 3-Way Rig Control built-in -

logic level, RS-232 & USB!

Il Computer isolated from radio
New Lower SC + DSP Upgrade Combo Pricing!
As Always-
Upgrade any PK-232 ever made
to the PK-232SC!

Customize your PK-232 with our complete line
of upgrades and accessories.

PK-232SC Multimode Data Controller*

Sound Card, Rig Control, USB, Pactor, RTTY, CW
Packet & more!

100,000 sold - All-time top selling data controller!
New PK-232SC Now shipping!
The incredible PK-232SC again expands its role
in your radio station. Now it 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 1/0 to your radio
to prevent ground loops. The new logic level and
RS-232 rig control is optically isolated for your
Icom CI-V, Yaesu CAT, Kenwood and other radios.
You never have enough downstream USB ports so
we even added a pair 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

W DSP-599zx Audio Signal Processor*

Noise Reduction, precision highpass, lowpass,
bandpass & notch filtering for audio, CW & data.

Bl TZ-900 Antenna Analyzer

Sweep and analyze antennas in seconds. Zoom,
Compare & Store Data. Sunlight-visible color graphics,
handheld, rechargable batteries, no computer required.

. ANC'4 Antenna NOIS& cance"er 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.

B DSP-232+ Multimode Data Controller*
Sound card interface, USB, Pactor, 1200/9600 Packet

W PK-96/100 TNC - 1200/9600 Packet*

Available with USB or RS-232

HamLink™ Wireless and USB Remote Control & Audio

B HamLinkUSB™ Rig Control Plus

C-IV, CAT, RTS (PTT, FSK or CW) for sound card software

H PK-232 RS-232-to-USB Adapter*
Use the PK-232 with your new computer!

®
B HamLinkBT-BTH+ " Bluetooth®Adaptor ea

Use a standard cellphone Bluetooth® headset

to keep your hands free for driving and operating.
Includes USB rig control for your station.

Audio, VOX & PTT - Fixed & Mobile.

*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

27 Empire Drive, Suite 110
St. Paul, MN 55103 USA

651-489-5080
Fax 651-489-5066



Prepare for the Unexpected!

The Amateur Radio
Public Service Handbook

A Guide to Radio Communications for
Community Events, Emergencies, and Disasters

First Edition

____________.__——~—- Amateur Radio has consistently been the most reliable means of
e 1a i Radio Communicaliens - communications when other systems have failed. Hams work
A Guide 10 " T its, EmergEncies closely with disaster relief agency officials from FEMA, the
American Red Cross, the Salvation Army, and other response
organizations to offer wireless communications aid. From wildfires
and earthquakes to marathons and road races, when getting the

message through is critical, ham radio works.

The Amateur Radio Public Service Handbook is for all hams that
volunteer their time and skill to serve their communities. It provides
knowledge needed for communicating quickly and effectively
during disasters, emergencies, and community events, as well as
an opportunity to learn more about the Amateur Radio Service
and its unique role in supporting the public.

Perfect for all public service and
ARES® volunteers!

Topics Covered Include:

® The ARRL & ARES
The role of these organizations in public service and emergency communications.

B Served Agencies
The American Red Cross, the Salvation Army, SATERN, the National Weather Service and the National Hurricane
Center and Local Emergency Management Agencies.

¥ Training and Readiness
Leading and training volunteers, personal safety, basic radio science, and equipment considerations.

® Nets and the National Traffic System
Nets, message handling, and network theory.

B The Response
Response management and PIO considerations.

® Public Service
Organizing Amateur Radio communications for a public
service event.

® Digital Modes
NBEMS, Echolink, Winlink 2000, and D-STAR.

= Other Relevant Organizations
MARS, Handihams, and an international perspective on
emergency communications.

ARRL Order No. 4845
Special Member Price!
Only $34.95* (retail $39.95)

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)

QST 4/2013

Order Today! Online www.arrl.org/shop
or Toll-Free 1-888-277-5289 (US)

*Plus shipping and handling. Sales Tax is required for all orders shipped to CT, VA, and Canada.




HamPROS s eonzsons

ummﬁ.m Lentini Austin Amataur
Coulqr Road| 'lwmur Communicetions, Inc.  Radio Supply
mmmunsmz Overtand Park, KS 68204 Hmmm mmﬂum UnitA 5325 Narth [-35
wwiassosiziadradio.com Ausgtin, Texas 78723
BOO-487-1457 BO0-431-3339 m}uﬁﬂnﬂm www aaradio com
BO0-666-0808 A00-423-2604

— Wouxun and Anytone Mobiles —

The ElecraftT| is a stand-alone,
miniature antenna tuner unit specially

TYT TH-UVF1A Dual ! .
Band designed for use with low-power
A e (0 HF/6m transceivers. It uses a built in 9V
upl:rrn, 1.“-114 & battery, provides a wide matching range and
can handle powers up to 20 watts SSB/CW
Q,Q“‘,.,"‘..,‘.,"..'“..’j‘ i or 10 watts in FM/AM/digi. Only 4.4 x 2.5 .
:r‘.mﬂ'll'" 126 memary 0.9 inches. 160-6 meters, 20 watts max,
m"r‘mﬂ:,";:“ FT-817 band-tracking option, Factory
Basent cemmtor assembled or kit. e
L i See our web site -
. )| | VISA
for details. i
®
PE30SWY QJE PSSOSWIN
gc"lpa-rawz ’ 50Amp Switching Power Supply <J ELECRAFT
Output current 0-30A, 284 bont. Bl ik ot o Elecraft is a registered trademark of Elecraft, |
ecraftis a reglstere trademark o ecraft, Inc.
Dk Diagey o op oo wwwelecraft.com + (831) 763-421 |
sales@elecraft.com
O P bl b i S PO. Box 69,Aptos, CA 95001-0069
Outpurt vokage: (10% o.-l;‘:_bn DC1TEY
Ourtput currant; qu'rl;uu:m &d Gurrent X
0-30A, 20A cont. 110220 VAC, . 204 cont.

Dual Band
2M/440
and other
models

Princoton Antennas

EmComm,
Satellite work,
| long distance
. simplex and

| | repeater use.

Elk Radnhmﬂeur .-

' o Surmen Antennas

< mhf Surmen’s un ry mmmmm:
'-', EH" mmmmmml—-‘ﬂ&m“w
* w for mounts, using rinc alloy castings and 304 steel and 831 steel tapered wire for
" antenna whips provides durability, strength and Nexibility.

- SURMEN COMMUNICATION CO., LTD. Not avallable al all locations
Sumenthax1 [T ERESENTING the 800 Extrnl spenker Antennas!
50239 w NMO Power: § Wats .E 925-?2!'{-31 17
Now in Black incki i www.ElkAnten com
and Natural Frequency (WHz): PRAF. 1 o st 9 B P
1 : | 1%'“ POWERED BY  Box 73 Amateurfunkservice GmbH
3 ox 73 Amateurfunkservice Gm|
1 | Max.Power(W): 60 ¥ | V5W.R: <15 S.A508 e H m SPI Majakowskiring 38
V.SWR 43,&“ Length Mt;l glﬂ Mz 13156 Berlin - Germany
. F‘lv‘“ Connector: wﬂ 4 hﬂmw FiFi SDR Kit with preselector - sound card chip on board!
m—. PL-2568 w‘ sl 'ﬁ Frequency range Super compact SDR receiver
PL-259 1 'ﬂmﬂ! 01...30 MHz (31/8x 21/8 x 1inches only)!
VEWR: <15 ; $i570 based, PC controlled and
EMA, or BNC powe_red v_ia USB. Firmware updates
MY-BB 1 possible via Internet.
: Trnmk LidHatch Back Door Mouni 350 Kit w 2 PCBs (SMD parts assembled)
Color: ﬁ‘l'm PLISD and enclosure  BX-222P  $169.00
Weight: 1839 Comfortable software downloadable
from www.bonito.net/r Is/radiojet/sites/ en_Overview.htm!
Also from HamPROS

Voice Keyer kit designed by DH8BQA _(eham rating 5,0)

mmi N5-508 -m“ Stores up to 60 sec. of operators voice. Great for contests, QRP operation,
ot " ho_te_l rooms etc. The new P_CB with all SMD parts assembled replaces the
| "m bi el original PCB of the Yaesu Mic MH-31 (FT-817/857/897, FT-950 etc.).

Via jumpers also usable for Kenwood and Icom transceivers.
Kit w PCB, PTT switch, electret mic BX-184 $55.00
BX-184M (incl. no name mic body, same size and style as MH-31) $69.00

Prices incl. S & H to USA and Canada - Oders via www.box73.com or

Fl‘? rodu IHF_ siicio may between dealer locations. r— german webshop on www. teur.de (components and more Kits)
Not responsible for typographical smors. ] - Easy ordering w/o registration: PayPal transfer to shop@funkamateur.de

Please add your name, call sign and address in the message field!

April 2013 147



F/50MHz ALL MODE

Nothing But Performance

The TS-590S

e R Y T BT wTgsa gl

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
-
F?_EE * 2 Color LCD
%

It @ﬁ
K E N W Customer Support: (310) 639-4200 ]
| Fax: (310) 537-8235 Scan with your phone to www.kenwoodusa.com

download TS-590S brochure. ADS#36812
* 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.

.



BALUN % DESIGNS

= ade B2 & anao

www.balundesigns.com

Professionally buiit
Baluns and Ununs for all
antenna and feedline
applications.

Quality Products at
Reasonable
Prices

Custom
winding
on
request.

817-832- 7197

Still Struggling With
Your 20-Year-Old
Repeater Controller?
'&__—. S .

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories
Ar com[

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com

TASHJIAN
TOWERS

CCP R TC P A T IC»
1765 & Temperance Ave, Fowhr, CA 03625 5505340300 (aghagvers coos

MW-33 (33fty $2,650 LM-334C (54ft) 52,895
WT-51 (51n) $2.456 LM-354HD (54M1) $4.750
LM-237 (3711): $1,74% LM-AT0D (F0it): 57 495
Forurerly fr-Er fimer Con DX-86 (S6ft): $12.450

Tactical Radio Carrier

® Protect

® Package

® Deploy

e Stackable
—.J www.tac-comm.com

@) TOKYO

HY-POWER

THP HF Solid State
Amps and Tuners

HL-2.5KFx

HF Linear Amplifier

The HL-2.5KFX is the lightest and most
compact self-contained 1.5kW output HF
LINEAR amplifier in its class. The amplifier's
decoder changes bands automatically with
most modern ICOM, Kenwood, and Yaesu
HF transceivers.

HL-1.5KFx

HF/50MHz Linear Power

This Solid State amplifier utilizes an
advanced 16 bit MPU (microprocessor) to
run the various high speed protection circuits
such as overdrive, high antenna SWR, DC
overvoltage, band miss-set etc.

World
Class g o

HC-200AT

HF/50MHz 200W Auto

Antenna Tuner
Tunes with lightning speed of one second
and a half (typ) or 4 sec. max. in the
frequency range of 1.8~54MHz. 0.2 sec for
memory mode.

Two antenna ports and user friendly analog
SWR/POWER meter.

Visit Our NEW Website:
www.tokyohypower.com

Exclusively A
available from Pl
Ham Radio Outlet
www.hamradio.com

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

HL-2. 5K|=x

Protection Board

Now with ultra fast reacting protection
circuit for open/short loads. Avoid
damage to valuable FET finals from
unexpected hlgh antenna SWR.

Contact our tech service manager
for installation of this new protectlon

HL-45B

45W Linear

HF/50MHz for portable radio
(best for FT-817ND)

HL-450B

350W (typ.) Out

80 thru 10m,
Auto/manual band select

HL-550Fx

600W HF/50MHz Linear

The HL-550fx is the lightest 600W —
160m-6m HF/VHF amplifier on the market
today, with a total weight of only 22.5 Lbs!
This amplifier has been designed for the
traveling operator such as DXpeditions,
vacations, field day, camping, and for
persons who simply want a light weight
amplifier.

HC-200ATF

HF/50 MHz

Band Remote
Automatic 200W
Antenna Tuner
Connect directly to

4 pin tuner socket of
ICOM radios. Or add

HTC-200ATF controllerto ™=
connect to any HF radios. vo—

I
1
|
1
L deV|ce for the earller model verS|o

_I-I_TC-ZOOATF

Optional Tuner

COntroIIer

E__f-ﬁ >NEW’<

April 2013
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DX Hamvention® « Dayton 2013

“Every amateur should go at least once”

Is this your year to take the trip to Dayton?
We are gearing up for the biggest Hamvention yet.

Ticket Prices: 520 in advance, $25 at the door.
General Inquiry: Dayton Hamvention®*
937.276.6930 P.O. Box 964 Dayton, OH 45401

www.hamvention.org

Buy your Tickets, Flea Market, and Inside Exhibit spaces online.
OR Send SASE with a check made out to Dayton Hamvention
To: Hamvention Tickets, P.O. Box 1446, Dayton, OH 45401

ARRL EXPO 2013

Your Hamvention admission includes entry to ARRL EXPO

Program Highlights

= Special Exhibits and Guests

® ARRL Bookstore

® Presentations

® DXCC Card Checking

® ARRL Youth Activities —
friends, fun and food!

® Join or renew with ARRL —
and receive a FREE GIFT

ARRL Laboratory — Does your Handie-Talkie meet FCC Emission
Standards? Meet an ARRL Test Engineer who will measure the
spurious emission of your handie-talkie, using a state-of-the-art
spectrum analyzer.

ARRL Zvatedr Ravioe

www.arrl.org/expo




The ARRL ¥
General
License Manual

NEW seventh Edition

Now including 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
July 1, 2011 to June 30, 2015.

 Software included featuring
the ARRL Exam Review CD-ROM.

e Detailed explanations for all
questions, including FCC rules.

NEW Practice Exam Software!
Upgrading is easier than ever.

The book includes the ARRL Exam
Review CD-ROM. 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

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 5/2011

Portable and Custom Stand-Alone
Solar Power Systems

Folding Solar Panels

Synthetic guy ropes
designed for guying

excellent UV resistance~++..
negligible elongation (no stretching) '
.. good flexibility »
weather durability. .
resistance to acids and alkali

% j ~longlife’ P
& A
S, . A
J "Vu,wt""-mastran‘-c%‘gﬂj'\
\ "'andl.con'\, 8 /

www.ctsolar.com
No Power......No Problem

wapMyRigs
Rig, VGA-Cable, Mobile
& Home Separation Kit

.j .’A..\.Ji-:;—;“‘g visit us at www.ctsolar.com
. ey 'g' . & . "~ i

o Ham radio’s only single-cable
multi-radio separation kit.

e An investment that streamlines
every installation.

e With SMRs, one cable replace
regardless of radio make o

www.SwapMyRigs.com

Tennadyne

Log Periodic Antennas
www.tennadyne.com

Call or Write for FREE Catalog! .?ﬂmﬁﬁ?ﬂ;maﬂﬂlt By
P.O. Box 352, LAl , lransmi

R rl Cubex'  «FasheePrROM Memory Storage

Telephone: Quad Antennas = Surface-Mount Components Pre-Scldered
ki www.cubex.com  Djsplay and Shaft Encader Included.

No unintended Newl Mmﬁﬁ' Wm
exhilaration here! Software for Valiant 1

wHigh SFDR. 100 kHz to

Build the Stenina :
HF Transceiver Kit Air Boss Antenna Launcher

True Kit - Soldering Required www.kr4loairboss.com 10D
— See Video

www.DZKit.com
1321 W, Eisenhower Blvd, * Loveland, ©0 8OGI0T

1-877-HAM-SHACK boss@kr4loairboss.com
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The Radio Club of

NATIONAL RF INC.

VECTOR-FINDER
Handheld VHF direction
finder. Uses any FM xcvr.
Audible & LED display.
VF-142Q, 130-300 MHz
$239.95
VF-142QM, 130-500 MHz
$289.95

S/H Extra, CA add tax

DIP METER

Find resonant freq of tuned
circuits/networks/antennas.
Aux output for freq. cntr.
NRM-2, with 1 coil, $219.95
NRM-2D, with 3 coils (1.5-
40 MHz), and case, $299.95
Additional coils (ranges
between 0.4 and 70 MHz

avail.), $39.95 each

7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111
858.565.1319 FAX 858.571.5909
www.NationalRF.com

DONATE YOUR R DIO

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 learning tool for kids.

® Donate radios or related gear to an IRS approved 501(c)(3) charity.
Get the tax credit and help a worthy cause.

® Equipment picked up anywhere or shipping arranged.

PO Box 1052

New York NY 10002
E-mail: crew@wb2jkj.org
www.wb2jkj.org

Call 516-674-4072
Fax 516-674-9600

WAVECOMoe 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

ARRL’s Visa
Signature® Card

Apply Today!
www.arrl.org/visa

KENWOQOD

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

HamTestOnline"

Online courses for the ham exams

»Quick way to learn — most students
pass easily after 10 study hours for
Tech, 20 for General, 30 for Extra.

»Study material, practice exams, and
a cyber-tutor, all rolled into one.
An intensely effective learning
system. Just ask our students!

»Rated 4.9 out of 5 in 100+ reviews
on eHam.net.

»100% guaranteed — you pass the
exam or get a full refund!

»Try our free trial!

www.hamtestonline.com

LIGHT BEA. ANTENNA
& APPARATUS, LLC

You spoke... we listened!

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-FGA 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.

! ﬁ Scan with your phone to
www.kenwoodusa.com download TH-F6A Brochure.

144/220/440MHz FM TRIBANDER

The LBM - 17M+20M Antenna
A small Multi-band Beam
Efficient, low loss Moxon design

Excellent performance at a
reasonable price!

Learn more: www.LightBeamAntenna.com
or call toll free in US and territories (855) 349-6442
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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

Proudly Made in the USA %

“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......
| recommend it whole-heartedly.” KD7RJ

Only 38” |Diameter

Check Out Our Rave Reviews!

“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 impressed by its performance ....
consistently hears better than my Bazooka.”

I’'ve been able to work more stations on 30, 40, 80 and 160 ... it
WF4w

“My friends and | are flat-out blown away with its performance. It's super quiet. Period.”

Phone: 303-526-1965 www.PixelSatRadio.com

FROMOTING THE USE OF TEN METERS SINCE 1852

AMATEUR TELEVISION

Ten-Ten International Net, Inc.

Awards - Q50 Parties - Special Evants - Paperchasing

P.C. Electronics
Your ATV Experts

HNETS DAILY {except Sunday) on 28,380 and 28.800 of 18002

CHECE US OUT ON THE WEB
www.ten-ten.org / www.10-10.0rg

www.HAMTV.com
Call (626) 447-4565

1349 Vernon Ter San Mateo CA 84402-3331

MﬂS’ey .Ca belter Antennal”
INNOVATION - QUALITY - SERVILCE
For a Catalog Call 300-325-4016
- ’ GR GC T GUR WESSITE:
www.mosley-electronics.com
a0 mrskey- 2l Tranics.com

FREE PLUGS |

No folding of envelope
| CONNECTOR INSTALLATION R vt

| INCLUDED

® European size shown here

|
|
| for most | =
modern * §5ipack + shipping
| radios |
| $58.95 |
| f(c;)erl”sgtsecific MODEL Ay} |
| information TR:2000 i |
| abé)ut your | Nigh pEFiarTREn s Hgivwe st Sl
radio.
| Headset | PORTABLE & HEAVY DUTY YAGIS
| kits from | 10 - 28 MHI BANDS
| $29.95
Listen-only | TELESCOPIC FIBERGLASS POLES
| giidgsgzts | A0FT / GOFT / 85 FT HIGH
: CALL NOW TOLL-FREE | ALUMINIUM PUSH-UP MASTS
1-800-634-0094 30FT /50 FT / GOFT HIGH
| 30-DAY MONEY-BACK GUARANTEE |
| WAq{Hg%hé%HEGOg{E & AsgomATS%_LC | -« TOP CHOICE OF DXPEDITIONS WORLDWIDE ---
AVIS OTREET, SUITE
| Vore 510655 0888~ FAX 510.633-6355 | WWW.SPIDERBEAM.US
L Weasre i wnenREcORE CON | (865) 309-5073

* Airmail border & designation printed

1905-2013

108th YEAR

VIBROPLEX

Code Warrior Jr.

lambic Deluxe

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 March 16th through April 15th will
appear in May QST. If the 15th falls on a weekend or holiday, 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 commercial in character and for the grade or
character of their products and services. Individual advertisers
are not subject to scrutiny.

The American Radio Relay League does not discriminate in

its advertising on the basis of race, color, religion, age, sex,
sexual orientation, marital status or national 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

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

Ham Radio Club Websites & Newsletters Domain
names, websites, email, newsletters, logo’s and club
marketing aids. Newsletters customized for your club.
So affordable any size club can now have a professional
newsletter. http://www.HamRadioWebsites.Net
503-717-3484

MARCO The Medical Amateur Radio Council Ltd is a
charitable non-profit group of health care professionals
who meet weekly at 11:00am Eastern time Sundays for
the “Grand Rounds of the Air” net on 14.307 MHz. All
interested are welcome. Request info & free newsletter
to Danny@w4dan.com or write MARCO, 2712 Bryant Dr,
Cleveland, TN 37311. Ph 423-665-2621.

Web site www.marco-Itd.org

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:
214-810-0285 PO Box 18541, Rochester NY 14618-
0541.

Property/Vacation/Rentals

Aruba Radio Rental www.p49v.com

Beautiful Maine Home 2800 sq ft on 23 acres on a small
mountain 860 ft of elevation unobstructed easterly views
for 160 degress. nearest neighbor 1500 ft. 3rd story tower
room all glass perfect for radio room. Incredible views
$265,00. 207-938-3434 For more information.

BELIZE VACATION QTH www.wishwilly.net

Caribbean DX! KL7JR@Yahoo.com

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. W@LSD, Buena Vista, CO.

Ham Cruise 2013 N5DSR info
mypinmoneytravel@yahoo.com

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,
$360K, Large tall towers, many antennas, living area and
ham shack. Remote control station via internet. Call for
details 520-398-2722 w7uo@hotmail.com

VY2TT www.peidxlodge.com

wanna ham in the CAYMAN ISLANDS?
Go to www.martykaiser.com/24a.htm

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

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

“Wanted. Used QSL’s. Any quantity. K4CLA/Wellborn”
standup4.american@yahoo.com

www.airmailpostage.com

General

73s: Join our hamradio social network!
http://www.73s.com

ABR Industries is looking for Hamfest dealers. This
is a limited distribution opportunity, w/a reasonable
start-up investment. Serious inquiries only:
713-492-2722 or info@abrind.com

ANTENNA COMPARISON REPORT: TRIBANDERS
K7LXC & NDAX 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 & NGAX 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 and accessories for portable operating:
vacations, hiking etc. Check out our WireWinders for
tangle-free antennas! We ship to the US and Worldwide.
www.sotabeams.co.uk The Portable Radio Specialists

APRS Link Cables - for Garmin/Kenwood products -
http://stores.ebay.com/Jabber-Electronics
WEBG 480-905-8484

BIGGEST on-line ham classifieds: http://swap.QTH.com

CRANK-A-WATT Power & More via KESNYS. Visit
www.FactorReady.com

CALL SIGN DECAL 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

Cushcraft: MA-5B 5 Band Beam Brand New Elements &
Hdw $250.00 Hy Gain Rotator CD-4511-$225.00 phone
203-533-5189 cell 203-464-4327 k1seo@comcast.net

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://mww.MorseX.com

BUY-SELL-TRADE-ESTATE SALE HENRY RADIO
SALES Henry Fehrmann-N4EDQ 708 N. Dixie Freeway
(HWY US1) New Smyrna Beach, Florida 386.527.5159

CODE PRACTICE OSCILLATOR MUSEUM:
http://www.ndmw.com

Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www.saradiomuseum.org 828-299-1276.
Asheville, NC.

W4QCF MANUALS - 828-298-1847
http://www.w4qcfmanuals.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.

FMTV articles: comprehensive transmitter and

receiver deviation calibration, standards, intermodulation,
power amplifier calculations, WB9OQM,
http://mathison.freeshell.org

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

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

DCALLKD8PER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

DISPLAY YOUR AMATEUR LICENSE on the wall in your
shack with this beautiful holder. Visit
www.fan--nanenterprises.com

ENGRAVING: Callsign/name badges by WALQV. 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

NAME CARD with “Amateur Radio Active”
logo in the middle.
Go to http://wwwhamradioid.com

Ham Radio and Shortwave repair -any make HF/VHF/
UHF- Bob, KF8IY 440-984-0084 (home) 440-653-1179
(cell) E: bobd@vasucom.com

Ham Radio is FUN again! http://HamRadioFun.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

KENWOOD AMATEUR RADIO REPAIR by K3TEN
609-846-5190 Email roy@k3ten.com Web
http://mww.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.walh.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

NEED A RELIABLE QSL MANAGER details contact
James E. Mackey k3fn@aol.com

Put the FUN back into ham radio!
http://HamRadioFun.com
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Rohn Tower, telescoping poles, tripods and antenna parts.
www.antennapartsoutlet.com

St Petersburg FL has a store, Ralph’s Hobbies and
Amateur Radio Supply - 5208 66th St. N,
Call 727-547-8607 - for directions.

TELEVISION TRANSMITTERS Digital Analog
www.kh6htv.com

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

TXRX System ATV duplexer TX421.250 receive on
439.25 paid $1300.00 sell for $750 or BO
W5DLH@ 501-835-2501

WE BUY/SELL RADIOS.
#1 IN ESTATES — www.recycledradio.com
(603) 942-7173

www.SecondHandRadio.com Electronic or
Electrical - find it here, sell it here.

“YOU CAN check spots, log contacts: www.dxtreme.com”

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.

ARRL invites your gift to one or more of the organizations
permanent funds. In addition to the Spectrum Defense
Fund and the Education & Technology Fund, ARRL has a
collection of permanent funds that support ARRL's
mission to promote, protect and enhance Amateur Radio.
Contributions may be made at any time on the web, by
phone or mail. Visit us at www.arrl.org/arrl-donation-form

| Newltems!

From Klingenfuss
Publications
Available from ARRL!

2013 Shortwave

Frequency Guide
17th Edition

Clearly arranged
frequency and
schedule tables for
worldwide broadcast
and utility radio
stations.

ARRL Order No. 0024
ONLY $59.95*

2013 Super Frequency
List on CD-ROM

19th Edition

More than 40,000 entries cover all broadcast
and utility stations on shortwave—from 0 to
30 MHz! Hundreds of fascinating new digital
data decoder screenshots!

ARRL Order No. 0050
ONLY $44.95*

ORDER
TODAY!

*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 1-888-277-5289 (US)
QST 2/2013

HONDA

GENERATORS

What are YOU

Super quiet running ~ 53 - 59dB!

tﬂulater than normal speech!)
ightweight & portable

(Easy to carry at less than 50 |bs!)

Extra long run time.

LRuns up to 15 hours on 1.1 gallons!)
londa inverter technology.

Eco-throttle

EU2000
ARRL Member Special

We feel that what HAM operators
provide in times of emergenc
is often overfooked but incre
imporiant and deserve a break
on generalors that will provide
power to their equipment.
ARRL Members will receive a
discounted ‘rrica on the
EU2000 or EU2000 Companion.
Please call for your
ARRL Member Discount
coupon code.

FREE SHIPPING
IN THE CONTINENTAL
48 STATES

MAYBERRYS.COM
800-696-1745

232 Main St. Port Murray, NJ 07865

Pisase read yout Chnier's Manisal and o labals before operstion.

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 C|rcuns, LLC
Voice: (248) 588-4400
http://www.icircuits.com

Advanced Specialties Inc.

“New Jersey’s Communications Store”
YAESU = ALINCO = MFJ = UNIDEN = COMET
...and much, much more!
HUGE ONLINE CATALOG! '
www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

ey
L -’\,—

L
(LL('LLL

{;t

PO R A T N

HIGH-TORQUE SERVO
Z590M racing servo. -~
Metal gears. 85 oz-in torque
@ 6Vdc. 1.50" x 0.74" x

1.37" high. 7" leads w/ 3-pin

JR connector.
CAT# DCS-107 $ 1

each
LINEAR ACTUATOR
12Vdc
actuator |
for auto
fuel door.
12mm
push or
pull depending on polarity.
Nylon housing and plunger. $
CAT# DLA-3

75

each

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.S.A. $7.00 per order. All others including AK,
HI, PR or Canada must pay full shipping. All orders delivered

in CALIFORNIA must include local
CALL or WR'TE state sales tax. Quantities Limited.
for our FREE

NO COD. Prices subject to change
without notice.
96 Page
CATALOG

Outside the U.S.A.
send $3.00 postage.

Par EndFedz’

Antennas
"They just work!"

Check out e-ham reviews
to hear what others

are saying!!

6M-B0M and 10M20M/40M models
~ Ready for Action:

|| MO tuning or Ground Radials!
restricted residential arcas!
Nersatile: Install at home
of take it with you!
~Quality: Best in class]

L
Phetos by VESMPG

#MANTIZ FX-2

LMR, official
supplier of PAR
EndFedz Antennas,

is plez ] to

announce the "
MANTIZ FX-2! b g

Dua! Band Transceiver
30/40
Rated at meﬂ} 4.51\;{4“ Power Output

Dlmemlum: "LX 2375"W X 1.5"D

Smil. rmwulﬂt. ;rm'::!bxkplddnl

—a-LNR

www.LNRprecision.com
Tel: 336-495-7714
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cali800-308-4803; onuine e

For YAESU VX-8R, 8DR/GR, FT1DR/E (Spring BELT CLIP $ 6.95)

FNB-102Li Lionbar. 7.4V 2000mAh  $45.95

For YAESU FT-897, 897R, 897D “BackPacker” Radios:

FNB-78 nimtvatery  13.2v4500mAh  $89.95

For YAESU-Vertex VX-5R/s, VX-6R, VX-7R/b, VX-7Rb, VXA-700:
FNB-80Li Lionbatery 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 7.2v2100mAh $49.95

For YAESU-Vertex FT-817 (PRE-CHARGED); (E-DC-5BA DC cord $19.95)

FNB-72xe encloop 9.6v 2100mAh $49.95

For YAESU-Vertex VX-1R : (RARE; has custom-designed PCB

FNB-52Li vLiionbattery 3.7V 750mAh  $29.95

For YAESU-Vertex FT-50R,40R,10R; VXA-100:

FNB-41x watooey 9.6V 1200mAh  $45.95

For YAESU FT-11R, FT- 41R, FT-51R, etc. (HIGH POWER battery):

FNB-38h riwatbatey 9.6V 750mAh  $39.95

For YAESU FT-530,76,26,416,415,816: (E-DC-5BA: DC Pwr cord $9.95)
FNB-25x nimtvatey 7.2V 1200mAh  $32.95
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 nimuba. 12V 1250mAh $39.95
FBA-17 6-cell AA Battery Case $19.95

For ICOM IC-92AD (D-STAR): (CP-11L: DC Pwr/Chg cord $19.95)

BP-256 uiwat Liionbat. 7.4V 1620mAh $4495

For ICOM IC- T70A/E; IC-VB0A/E/SPORT, F3003, F4003, etc:

BP-265L vionvat. 7.2V 2200mAh  $46. 95

For ICOM _IC-T90A/E; IC-91A, IC-91AD, IC-80AD (D-STAR
BP-217 swiionbatery 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, FAGS/GT, F30,40GS/GT,A24,A6, etc

BP-210N tiwattbatery 7.2V 2000mAh  $44.95

For ICOM IC-T8A/E/HP; T81A/E; A23,A5: (WC-AIC Wall Chrgr $12.95)
BP-200XL Hi-watt battery 9.6V 1450mAh $5995

BP-197h 6-cell AA Battery case (Hi-Watt) $29.95
For ICOM IC-W32A/E, TTAJE, T7H, Z1AJE, T22A, T42A, W1A/E :

BP-173x Hi-Watt battery 9.6v 1450mAh $5995

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 Ni-MH battery 7.2v  2200mAh $3995

For ICOM IC-2/02/03/04AT, 2/4GAT etc; Radio Shack HTX-202/404 :
IC-8 8-cell AA battery case wicharge sack) $24.95
BP-202€ encioop-rad.sh. 7.2V 2100mAh  $34.95

For KENWOOD TH-D72A/E: (CP-KE12: DC Pwr & Chg cord: $19.95)

PB-45L LilioNvat newy 7.4V 2000mAh  $44.95

For KENWOOD TH-F6A, TH-F6E, TH-F7: (CP-42L- DC cord: $9.95,
PB-42L Li-ioNbatey 7.4v 2000mAh  $44.95
PB-42XL vLiioNvatery 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 iw) $24.95
For KENWOOD TH-79A/E, 22AJE. 42A/E etc: (CP-79: DC cord $9.95)

PB-34xh niwatnimnbat 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-1 3Xh Ni-MH battery 7.2v 1800mAh $3995

For KENWOOD TH-77A/E, 75A/E,55A/E,46AT/E,45AT, 26A/E, 25A/E:

PB-6X Long L NimH batery 7.2V 1600mAh  $36.95

For KENWOOD TH-205A/E,215A/E, 225A,315A: (Wall Charger $12.95)

PB-2 su.nicabat. 8.4V 800mAh $29.95

For KENWOOD TR2500, TR2600: (Wall Charger $12.95)

PB-25-26 sw.nicavat. 8.4v 800mAh  $29.95

For ALINCO DJ-V5, DJ-V5TH : (CP-46: DC Pwr/Chg Cord $9.95

EBP-46xh niwnbar. 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-36xh niwatvar. 9.6V 1450 mAh  $52.95

For ALINCO DJ-580/T, DJ-582, DJ-180/T, DJ-280/T, DJ-480 efc :
EDH-11  6-cell AA Battery Case $22.95
EBP-20X ni-wH 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 nimbat12.0v 1200mAh $4595
CBP-888 8-cell AA Battery Case giwarm $28.95
y NEW- V-6500 Digital SMART Charger
for AA & AAA batteries! $24.95 pkg.
3 @ (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, WI 53562

Orderonline, orcall us at 1-800-308-4805

Fax: 608-831-1082. E-mail: ehyost@chorus.net
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Advertising Department Staff:

Debra Jahnke, K1DAJ, Sales Manager, Business Services
Janet Rocco, W1JLR, Account Executive

Lisa Tardette, KB1MOI, Account Executive

Diane Szlachetka, KB1OKYV, Advertising Graphic Design
Zoe Belliveau, W1ZOE, Business Services Coordinator
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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.



DIAMOND

Contact Information:

ANTENNA
Toll Free: 800-243-7768 -
Direct Line: 860-594-0207 Additional advertising information - Ll ] B!'_l e
Fax: 860-594-4285 is available on the web at: All Others are judged
E-mail: ads@arrl.org
Web: www.arrl.org/ads www'arrl'orgl ads
Advert
International Radio INRAD — www.inrad.net...........cccevrernenienneneennn. 132 X510HDNA & X510HDMA

Intuitive Circuits, LLC — www.icircuits.com .
J=-Tron, LLC — WWW._j-trON.COM .........ccoriiiiiiiiiee e
Kenwood Communications —
WWW.KENWOOAUSA.COM...c.vieneeeieesrienieesieeneeeseeesneenneeneeens
LDG Electronics — www.ldgelectronics.com
Lentini Communications — www.lentinicomm.com
Light Beam Antenna & Apparatus, LLC -
www.lightbeamantenna.com ..o
LNR Precision EndFedz — www.LNRprecision.com
LOGic — WWW.NOSENOSE.COM.....cccveeeieiieciieciee e .
M2 Antenna Systems, Inc. — WWwW.m2iNC.COM...........coevvrreeeeerreeerreeeenne.
Mastrant — www.mastrant.Com..........cceveieiiiiniecceeseses e

High Power Antenna

Diamond Antenna’s best base anten

Designed for strength and performa

the X510HD Series is pretuned to
chieve maximum gain in both the
m and 70cm amateur bands.

DNA
e XSONA is an excellent choice where
lggedness is required in a medium-gai

Mayberry Sales & Service, Inc. — www.mayberrys.com..........c............ 155 al=band, base/repeater applicatio
MFJ Enterprises — www.mfjenterprises.com ...........cccccceennene. 123, 124, 125,

127,129, 130, 13_1, 133 . D, SD330-3/8
Mosley Electronics — www.mosley-electronics.Com ........................ 132, 153 SR driver Mo bile Antefina
:gléogal RF — www.NationalRF.COM ..........coooiieiiiceceeeee e, 152 an be used from 3.5-30 MHz, and |

ompany — WWW.NatCOMMQIOUP.COM.......ocuiruirereereeriesiesneeeeseeseessesaenns 3 1 I 1 N

Palomar Engineers — www.Palomar-Engineers.com...... ...136 0 MRz if element OFE7S50 is '“StIEd'
PC Electronics — WWW.HAMTV.COM........cccc..ovmmrvvrmrrrernnennns ...153 loosen one set seréw to changéthe
Personal Database Applications — www.hosenose.com.. ...149 ementand it's ready ¥ go!
Pixel Technologies — www.pixelsatradio.com ...........c.c......... ...153
POWerwerx — WWW.pOWEIWEX.COM.......c.crutrrurreinrenrererneeereseeesseseeeneesseneenes 159
Quicksilver Radio Products — www.qsradio.Com ..........ccccvverrcencneennn 140

R&L Electronics — www.randl.com
Radio City — www.radioinc.com..........ccccceevvrurrreennee.

Radio Club of JHS 22 NYC — www.Wb2jKj.Org ........cccceririeirieirieene 152
Radio Works — www.radioworks.COmM ..........cccceeeeeieeieeiee e

RF Concepts, LLC. — www.rfconcepts.com....
RF Parts Company — www.rparts.com........... .
RFinder — www.rfinder.Net.........c.coveuieieieeie e
Salt River RF LLC — www.saltrf.COM .........cccoeieiiieece e
Spiderbeam-US — www.spiderbeam.us.....
Stealth-Telcom — www.stealth-tele.com...
StepplR Antennas — WWW.StEPPIr.COM......ccocveuieieeeie e
Tac-Comm — WWW.tAC-COMMLCOM .......cciuerreiriarierieieieesre e eseeeeseesreeseeseeeennas
Tashjian Towers Corporation — www.tashtowers.com
Telewave, Inc. — www.telewave.Com .........cccoccevveeiernieeieeens .
Tennadyne — WWw.teNNadYNE.COM.......ovvieeieierie e eeeas
Ten-TeC — WWW.IENTEC.COM.....ccceeeieeieeie et ee s
Ten-Ten International Net, Inc. — www.ten-ten.org ......
Texas Towers — Www.texastowers.Com ..........cceeveeeeerereenne
Tigertronics — www.tigertronics.com.........

0 Element: 200 Watts, 7-50 M

200 Watts, 28MHz/66”, 3MHz/73”

/ 2m/70cm, 330-250 Watts, 90 ME

Timewave Technology, Inc. — www.timewave.com...........c..cccocuune..
TOKYO HY-POWER LABS, Inc - USA — www.tokyohypower.com........ 149
Total Radio Service — www.totalradioservice.com...........ccceeveveerveceeennen. 128

Universal Radio — www.universal-radio.com
Vibroplex — www.vibroplex.com ..........cccccevvuenen.

WSY T — WWW.WEYI.OFG ..ttt
Warren Gregoire & Associates — www.warrengregoire.com
West Mountain Radio — www.westmountainradio.com............ccccccveenenenne

\:ﬂ facebook.com/diamondantenna

For detailed specifications on Diamond’s
Base & Mobile Antennas, please go to

Yaesu USA — WWW.yaeSU.COM......ccocerrerereereerennes Cover Il, Cover lll, 1,6,7,8
YouKits — WWW.YOUKItS.COM......eoiiiiiiiieieieese e 128 . .
y Available through selected quality dealers.
QST Advertising Deadlines: 770-614-7443
Issue Reservation Date Materials Due Date | pi d Ant
May 2013 Wednesday, March 13, 2013 Friday, March 15, 2013 i b | Diamond Rnienna
June 2013 Wednesday, April 17,2013 Friday, April 19, 2013 Division

For links to the Web sites of all ARRL advertisers, visit www.arrl.org/ads/adlinks.html
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Make an Impression at the
ARRL Diamond Teriacel

(I
I ._

______

The Diamond Terrace was established in 2007
at ARRL Headquarters in Newington, Connecticut.
This beautiful, enduring patio provides permanent
recognition for annual ARRL Diamond Club donors
and other friends of ARRL.

Members contributing $250 or more to the ARRL Diamond Club have

the opportunity to place an inscribed brick in the Diamond Terrace.

You may choose to inscribe your own callsign, or place a tribute to a

special family member, Elmer or Silent Key. Clubs and other Amateur ¢
Radio organizations may also participate with a one-time gift to hong{%-,j._. WOV
their organization or a long-time club member. A

Lﬂ""ﬁf— :“l ROSE'
For more information on the ARRL Diamond Club and the DTamo%“la

Terrace, please visit www.arrl.orglthe-arrl-diamdhd-ﬂgp, pr
C

or contact: Lauren Clarke, KB1YDD - \

ARRL Individual Giving Manwr
860-594-0394 o8P
Iclarke@arrl.org ek




Order online at powerwerx.com
Order toll free 888-321-0073

Amateur Radio

KG UV3D

VHF/UHF Dual Band

Available in 2m/440 or 2m/220
Wide Receive Range
136-174/420-520 MHz RX
144-148/420-450 MHz TX

128 Memory Channels

Dual Display w/ Full Keypad

3 Hour Desktop Rapid Charger
Built-in Flashlight

SRP: $119°°

Recreation Radio

GU 16 GMRS

UHF 16 Channel Single Band
Preprogrammed GMRS Channels
Built-in Voice Announcement

No Display / Simple Operation
FCC Part 95 Approved

3 Hour Desktop Rapid Charger

Target Markets:

Sports, Recreation, Hunting, Fishing,
Hiking

SRP: $99°

Commercial Land Mobile

KG UV6X

VHF/UHF Dual Band

200 Channels

Dual Display w/ Full Keypad
136-174/406-512 MHz TX

Dual Slot 2 Hour Rapid Charger
2013 Narrowband Compliant

Target Markets:

Fire, Police, Rescue, CAP, MARS,
Government

SRP: $174%

Commercial Land Mobile

KG UV3X Pro

VHF/UHF Dual Band

125 Channels

Dual Disp. w/ 4-Key Operation
136-174/406-512 MHz TX

3 Hour Desktop Rapid Charger
2013 Narrowband Compliant

Target Markets:

Fire, Police, Rescue, EMS, Schools,
CERT, Business, Hotels, Construction

SRP: $149%

Commercial Land Mobile

KG UVA1X

VHF/UHF Dual Band

16 Memory Channels

No Display / Simple Operation
136-174/406-512 MHz TX

3 Hour Desktop Rapid Charger
2013 Narrowband Compliant

Target Markets:

EMS, Schools, CERT, Business,
Hotels, Hospitals, Construction

SRP: $139%

Economy Business Radio

GU 16

UHF 16 Channel Single Band
Preprogrammed Business Channels
Built-in Voice Announcement

No Display / Simple Operation

3 Hour Desktop Rapid Charger
2013 Narrowband Compliant

Target Markets:

Schools, Business, Manufacturing,
Hotels, Restaurants, Construction

SRP: $104%

See our complete 2013 Wouxun accessory line online at www.powerwerx.com/wouxun




FT-DX5000 Series

HF/6m XCVR with automatic an-
tenna tuner, 32-bit IF-Level DSP,
built-in power supply, built-in
TCXO and more......... Please Call

FT-DX3000

HF/6m XCVR with 3.5” color dis-
play, auto tuner, 32-bit DSP, 3 kHz
& 600Hz roofing filters, bandscope
display and more....... Please Call

FT-950

HF/6m XCVR with 32-bit DSP,
built-in automatic antenna tun-
er, built-in computer interface
and MOre. ... Please Call

FT-450D

HF/6m all mode XCVR with DSP,
built-in automatic antenna tuner
and more.. .NEW!

TS-990S

HF/6m XCVR, true dual RX, auto-
matic antenna tuner, color TFT
display and more. Top-of-the-
line performance......cccoocccc... 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.....$1129/2419
ALS500M/ALS500MR .. $749/779
ALS600/ALS600S .....$1259/1319
RCS4/RCS4AL..... ..$149/199
RCS-8V/RCS8-VL. $159/209
RCS-10/RCS-10L. $179/219
RCS-12/RCS-12L. ..$299/339

COMET

GP-9/GP-9N..
GP-15/GP-98....

6M3/6M3SS
6M5XHP/6M7JHV
2M3SS/2M4
2M7/2M9FMSSB
2M12/2M5WL...
2MCP14/2MCP22.
2MXP20/28
222-555/222-10EZ
440-655/420-50-11...
432-12EME/440-18
432-9WL/13WLA..
436CP30/42UG......
902-9/902-17.
23CM-22EZA/23CM35..

KT34M2, 10/15/20m.
KT36XA, 10/15/20M..cccvvvcrrrns $1 999

FT-857D

HF/6m/2m/70cm all mode mob-
bile XCVR with DSP, wide band
RX and more . ...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

P Y R ——
MA-5B/MA-6VA .
R6000/R8....
X7/XM240...
A50-35/A50-55 ..

A270-65/A270-10!
A13B2/A17B2.....
A148-35/A148-105.........
AR-270/AR-270B........... $129/179

CP-725H 40-6m Vertical ......$359
CP-5H 40-6m Vertical ......... $379
X-510HDMA/HDNA..
X-6000A/X3200A ..
X-300A/X-300NA
X-50A/X-50NA....

$179/179
$139/139

259B/2609.....
826B/828

... $249/359
$179/229

893/894
941E/945E ..

....$109/129

$129/119

948/949E ....$149/159
962D/969.... ... $279/199
986/989D $319/359

991B/993B..
1702C/1704 ...
1778/1778M..
1796/1798 $$229/339
4225MV/4245MV............ $99/149

....$199/249

TEXAS TOWER

1108 Summit Avenue, #4 « Plano, TX 75074
M-F:9 AM-5PM SAT: 9-Noon CST

FTM-400D

2m/70cm  Mobile FM  XCVR.
Large display, dual RX, built-in
TNC for APRS ... .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
AT-600PROII/M600....... $339/129
AT-200PROIl..
AT-100PROIl..
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......coeuuueees $119/159
FT METER/FTL METER.
RBA1:1/RBA4:1.............

TH-11DX, 5-BAND.......cccoeeeee
TH-7DX, 10/15/20m
TH-5MK2S, 10/15/20m ..
TH-3MK4, 10/15/20m.
TH-3JRS, 10/15/20m...
TH2MK3, 10/15/20m ...

US TOWER

We Ain’t Braggin’

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!

TX Series HDX Series
1 TX-438 e 31829 HDX-538.cooeceeseeerersenns $2179
;— TX-455..... .$2549
o OTX-472.... .$4199  HDX-572MDPL..
¥ TX-472MDP .$6779  HDX-589MDPL..
[0} Tx-489MDPL.......... $10959 HDX-689MDPL
UNIVERSAL TOWER
We carry the complete line B26 Series
of Universal self-support- 4-70/4-80...
ing aluminum towers. 6-70/7-60...
7-70/9-60...
B14 Series 15-50/21-40 $1759/1369
4-30.cmseeereeseeeesseesssesees $419 53 40/35-30 $1629/1239
B18 Series B30 Series
4-40/4-50. HD8-70/HD8-80.......$2379/3059
E 7-40/9-30. HD8-90/HD8-100.....$3709/4409
& B22Series HD9-60/HD9-80.........$2109/3129
== 3-70/4-60.......... HD11-80/HD11-90...$3559/4189
'“th 5-50/6-60..........$1069/1619  HD12-70/HD12-80...$2899/3579
i‘f 7-50/9-40.. .$1199/939  HD16-60/HD16-80....$2569/3799
5 9-50/12-40.......$1329/1079  HD21-50/HD21-60...$1989/2619
¥ 15-40/21-30........$1209/819  HD21-70/HD35-40...$3239/1859

GUY HARDWARE

3/16"EHS, 500/ 1000......$139/259
1/4"EHS, 500'/ 1000'....... $159/329
3/16" /1/4"Big Grip™. .$7/8
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 ..

PHILLYSTRAN

HPTG-1200I.. .$.49/ft.
HPTG-2100I.. .$.75/ft.
HPTG-4000I ..
HPTG-6700I...

PLP-2738 Big Grip™
PLP-2739 Big Grip™
PLP-2755 Big Grip™

ALUMINUM

WALL

$/FT.

6063-T832 DRAWN TUBING

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 50. ft.) cocrsrrcns

25G, Middle Section.............. $119
25AG2, Sleeve Top..
25AG4, Flat Top..
AS25G, Rotor Shelf
BPC25G, Base Plate....

BPH25G, Hinged Bas
HB-25AG/BG/CG.....$119/1 29/149
GA25GD, Guy Assembly.........5$179
SB25G, Short Base $79
SB25GS5, Short Base (5')..
SBH25G, Hinged Short Base $249
TB3, Thrust Bearing............ $159

ROTOR CABLE

R62,6-C (6#18)
R81, 8-C (2#18/6#22).
R82, 8-C (2#16/6#18). .S

R83, 8-C (2#14/6#18)............ $.89/ft.

375" 058" $.65

Hygain AR-40 500" 058" $.70

Hygain AR-30! 625" 058" $.80

Eygai“ 23'50?"" 750" 058" $.90

ain CD-45

H;Sain iy 875" 058" $.95

Hygain Ham-V 1.000" | 058" $1.00

Hygain T2X 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-8005A.. 1.750" | 058" $1.80

Yaesu G-800DXA ... e s $1.95

Yaesu, G-1000DXA 5599

Yaesu, G-2800DXA $1399 | 2:C00HNINNOS 210 RG-8X Mini..

Yaesu G-5500 $789 2125" | 058" $2.25 RG-213/U
TOLL -
FREE

Proudly Serving Ham Operators Since 1978!
Visit Our Website for More Great Deals:

MASTERCARD

Email: sales@texastowers.com

VISA - DISCOVER

www.texastowers.com



The radio YAESU...

The Dawn of a New Era
Dynamic Range 112 dB/IP3 +40 dBm

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

The tight shape factor 6 pole erystal filters and D Quad Double
Balanced Mixer design afford incredible improvement in 3rd -
Order dynamic range and IP3 performance

ann

HF/S0 MHz 200 W Transcelver
FT bx 5000MP

Station Monitor SM-5000 included
= 0.05ppm OCXO included
300 Hz Roofing Filter included

HF/50 MHz 200 W Transceiver
FT bx 5000D

Station Monitor SM-5000 included
+ 0.5ppm TCXO included
300 Hz Roofing Filter optional
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Superb 39-Order Dynamic Range and
3rd.Order Intercept Point (IP3)

You will he 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)

CLANGEEY  Tx

HF/S0 MHz 200 W Transcalver

FT bx 5000

Station Monitor SM-5000 optional
= 0.5ppm TCXO included
300 Hz Roofing Filter optional

YAESU

The radio

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

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

Specilications subject o change withoul notice, Some accessories and/or options may be standard in cerigin
areas. Frequency coverage may delfer i some couniiies, Check wilh your (ocal Yaesu Dealer 1or specilic details




T5-990S

Dual TFT Display & Dual Receiver HF/50 MHz Transceiver
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erations at a glance.
.' very most from your

Make no mistake, this is not a toy. Finally a serious tool is availa _
hobby, of course it's a Kenwood. X

e Covers the HF and 50 MHz bands.

¢ High-speed automatic antenna tuner.

e USB, Serial and LAN ports.

* Various PC applications (free software): ARCP-990
enabling PC control, ARHP-990 enabling remote
control, and ARUA-10 USB audio driver.

KENWOOD

Customer Support: (310) 639-4200
Fax: (310) 537-8235

e Clean 5 to 200 W transmit power through the 50 V FET final unit.

e Built-in RTTY and PSK.

¢ Three Analog Devices 32-bit floating-point arithmetic DSPs.

e DVI output for display by an external monitor (main screen display only).

download TS-990S brochure. www.kenwoodusa.com
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