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The Best Solution for the Future

System Fusion provides Total Integration of
Digital and Conventional FM

FM Friendly Digital & Auto Mode Select (AMS)

System Fusion is dcsigncd to enable seamless intercommunication between

conventional FM and C4FM Digital using a single unified platform, ii = FM ,‘i i;

without manually switching between the communication modes. @
. = SR ; Ze .Y e Digital g
Ams | This is made posgble in Sys(em FLlS’IOI'l by h Digital Sy : o
= o FTiD = thf:‘ Auto Mode Select (AM&) function. i i.
FM Mg P gl With AMS, the modulation mode of your AMS transmit
- L g a station is automatically selected according to the received signal.
IDig,-itm If 2 member transmits the conventional FM, the other System Fusion radios
s ’ automarically select their modulation to conventional FM and permit
GARMVEM communication between all members.

The Choice of C4FM Digital & New Attractive Digital Functions

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

Digital Group Monitor (GM) Smart Navigation Snapshot (Image Data Transmission)
Automatically checks whether Real time navigation function enables  Simply connect an optional speaker
members rcgistcrcd to a group are location clwcking at any time. With microphone with camera

within the communication range, and the simple touch of a button, you can (MH-85A11U), you can take

displays the distance and the direction ~ start navigating to your departure snapshots and easily send them to
with each call sign on the screen. point or any location previously saved.  other System Fusion radios.

(Backtrack Function)
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System Fusion Lineup

 Clear and crup \'nbu

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

FT1DR e
Package

(1800 mAh Li-lon Battery FNB-102L1 included)

# Three digital modes and a Conventional

FM mode

@ Automatic Mode Select (AMS) Function

@ Snapshot Picture Taking Capability

® Digital Group Monitor Function

® Smart Navigation Functian

YAESU USA

YAESU

Ths radioc

65125 Phyllis D rive, Cypress, CA 90630 (714) 827-7600

F _E—mEna
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Clear and Crisp Volce T

144/430 MHz DUAL BAND :
CAEM/EM DIGITAL RepeaTeg @ Three digital modes and a Cenventional FM made
® Emergency Operation: Supports operation on an

emergency battery

\ v set WuTE stoPE

Equipped with advanced touch panel operation
and full-color TFT large-scale display
| —arng

L e

 Clear and Crisp Volce Tes

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

FTM-400DR

@ Three digital modes and a Conventional FM made
® Automatic Made Select (AMS) Function

@ 3.5-inch Full Color Touch Panel Operation

® Snapshot Picture Taking Capability

® Digital Group Monitor Function

©® Smart Navigation Function

| Elear and Crisp \'bhe

Armateur Radio Internat Linking Kit

HRI-200

® Advanced Internet VoIP radio
communication is available with C4FM.

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

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

Spec feations sul jeet to change withoutnetios. Some accesseries andiar
op tivne may be standard N some aneas. Frequency co verage may differ n
some courries. Check with your lbcal Yaesu deader for spec ific dednis.



Cushcrafi. . .

RO

80-6 Meters!

No Radials!

Cusheraft’s world famons R8 now has a big brother!

Big Brother R9 now includes 75/80 Meters for local

ragchewing and worldwide low band DX without radials!

It’s ommni-directional low angle radiation gives you

exciting and easy DX on all 9 bands: 75/80, 40, 30, 20,
17.15,12,10 and 6 Meters with low SWR. QSY instant-

ly -- no antenna tuner needed.

Use full 1500 Warts SSB/CW when the going gets

tough to break through pileups and poor band conditions.

The R9 is super easy to assemble, installs just about

anywhere, and its low profile blends inconspicuously into

the background in urban and country settings alike.

Compact Footprint: Installs in an area about the size

of a child's sandbox -- no ground radials to bury with all
RF-energized surfaces safely out of reach.

Rugged Construection: Thick fiberglass insulators, all-

hing Mother Nature can

stainless steel hardware and 6063 aircraft-aluminum tub-
ing is double or triple walled at key stress points to han-
dle anytl

dish out.

31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches.

Wind surface area is 4 square feet.

RSB, $539.95, Like RO antenna but less 75/80 Meters.

R-8TB, $79.95. Tilt-base lets
R-8GK, $59.95. Three-point

you tilt your antenna

up/down easily by yourself to work on.

guy kit for lngh winds.

Matching Network

Miatching RF Choke
) _DC grounds
radiator to
Broadband preve nt static
matching Hlacti ity
E’::ﬂ‘“m' fiom entering
VISWR fow. Jies it
High
C oaxial strength,
balun keeps high paveer,
F off lTow dielectric
exterior of " PC board
YOUT co@x. material
All Htainless B

MAOIS R g ;
Release vent Feedpoint

Keeping you in touch around the globe!

Steel Harmware

Omni-Directional
low angle radiation gives
incredible worl dwide DX,

ISuper Rugged D esign

Stainless steel
machine screws
guarantee base
integrity.

Dual plate mount makes it
easy to imstall counterpoises,

Heawy duty stainless
steelaluminum
interface plate mount
keBps your antenna up
for years to came.

C Free C(muag/Nenrest Dealer .

_662-323-5803 O\

Call your dealer _for yom' best price!

Cushcraft

Amateur Radio Antennas
308 Industrial Pk. Bd., Starkwille, M5 39759 « 8-4:30 C5T, IM-F

heep:/Wwww.cushecraffamateur.com
Fricesspecyficattorys sufpect fo change withott nehcefobiipuon © Crahcrgt’. 2049
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CHA-2508B - No Antenna Tuner Needed!

Base Antennas

a JOURNEY,
njoy the ride!

© CxMET, CHA-250B BROADBAND 80M THROUGH 6M VERTICAL ANTENNA

A newly designed broadband vertical with NO GROUND RADIALS. EXTREMELY easy to assemble, requires no funing or
adjustments and VSWR is under 1.5:1 from 3.5-57TMHz! « TX 3 5MHz - 57MHz « RX: 2.0- 90MHz « VSWR is 1.5:1 or less,
continuous » Max Power: 250W SSB/125W FMs Impedance: 50 Chm + Length: 23' 5" « Weight: 7 Ibs. 1 0z. » Conn: S0O-239 +
Mast Req'd: 1" - 2" dia. = Max wind speed: 6TMPH

© _MHMaildol HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA

80/40/201 51 0/6/2M/70cm Only 1/2 the fraditional size and weight of vertical HF antennas, and it includes 2M/70cm! Unique
radial system rotates for balcony installations, the radials can all be retated o one side. + Wavelength: HF and 6M: 1/4 wave
+ 2M: 112 wave » 70cm: Two 5/8 waves in phase * Impedance: &0 Ohm « Max Power: HF 200W SSB « 8M-F0cm: 150W FMe
Conn: $0-239 « Height: Only 8'6" » Weight: 5ibs. Tozs.

O E¥MET. GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 6/8 wave + 446MHz 5/8 wave x 3 + Max Pwr: 200W + Length: 5'11™ Weight: 2Ibs. Sozs. * Gonn: Gold-
plated SO-239 - Construction: Single-piece fiberglass

@ CAMET, GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 145MHz 58 wave x 2 + 446MHz 5/8 wave x 5 + Max Pwr. 200W » Length: 102" Weight: 3bs. 8ozs. = Conn
Gold-plated S0-239 « Construction: Fiberglass, 2 Sections

© CXMET, GP-9 | GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
BEST SELLER! « Wavelength: 146MHz 5/8 wave x 3 + 446MHz 5/8 wave x 8 « Max Pwr: 200W- Length: 16' 9™ « Weight: 5lbs.
11azs. + Conn; GP-9 Gold-plated SO-239 « GP-9N Gold-plated N-type female + Construction: Fiberglass, 3 Sectons

@ CXMET, CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 5/8 wave x 2 + 220MHz 5/8 wave x 3« 446MHz 5/8 wave x 5 » Max Pwr: 120W « Length: 10°2" » Weight
3Ibs. 10z.+ Conn: Gold-plated S0-239 + Construction: Fiberglass, 2 Sections

@ CXMET, GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA
Wavelength: 52MHz 5/8 wave + 146MHz 5/8 wave x 2+ 446MHz 5/8 wave x 4 «Max Pwr: 150W « Length: 711" « Weight: 3lbs
1oz. = Conn: Gald-plated S0-239= 2MHz band-width after tuning (6M) » Construction: Single-piece fiberglass

@ CAMET cinsoo

CAA-500
1.8-500MHz SWR/Impedance analyzer

Simple fo use and accurate, the CAA-500 displays
antenna systzm SWR and total impedance while fum-
ing the thumb wheel to sweep though the selected
frequency range-

S0-239 connector for the low range.

N-female provides stable impedance in the high range
Install 6 AA batteries or use the 12VDC jack.

The primary tool for any antenna adjustment, frouble-
shoating or instaliation
project!
CAA-58C
Protect your CAA-500
from moisture, shock,
dents and dings!

Shoulder strap included.

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

@ CxXMET
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HF/50 MHz 100 W Transceiver

FTbpx3000

New Crystal Roofing Filters provide ultimate weak signal receiver
performance in crowded, strong signal environments

HEpomH: TRANscEvEr FTox 3000

— e o
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T O SFIED & PROCICAR FOTCH & CONTIAFF

The amazing Crystal Roofing Filter performance

The Down conversion 8 MHz 1st IF frequency receiver construction, can realize narrow 300 Hz (optional),
600 Hz and 3 kHz bandwidth roofing filters.

Outstanding receiver performance, the heritage of the FTpx5000!

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

IF DSP provides effective and optimized QRM rejection

Independent Frequency display "TT T e

CENTER: @ MHz SPAN: 20 KkHz

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

Charactedstics of the Crystal Roeding Fifter (300 Hz)

4.3-inch Large and wide color LCD display with high resolution DY B -0t

2hHr Spacing

1P3:+33 dBm [
-

126 dBm 2088m /!
1 Vi .

AF SCOPE display and RTTY/PSK encoder/decoder ”R””‘“B =

RX CQUTPUT [diE]

High Speed Spectrum Scope built-in

Other features

The specialized Receiver amplifier for 50 MHz is built in / Three antenna connectors are provided / i ( i -—
The "ANT-3" terminal may be assigned to "RX-only" / Signal output for an external receiver and the i i i

9 MHz IF output are furnished / High speed Automatic antenna tuner built in / Optional p-tune unit I A R e s (e O
available / USE interface equipped ANT IMPUT [d8m]

Erd Orcter Dyramic Rarge # P4 {2 kHz Soaceng)

For latest Yaesu news, visit us on the Internet:

http://www.yaesu.com

5 : : Specifications subject to change without netice, Some accessories and/or aptions may be standard in certain
The radio 6125 Phyllis Drive, Cypress, CA 20630 (714) B27-7T600  areas, Frequency coverage may differ in same countries, Gheck with vour local Yaesu Dealer for specific details,
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HF/50MHz 100W Transceiver

FTbx 1200

This medium-price HF Transceiver Excels on all fronts. The High Frequency Design
Technology it has inherited, ensures “Best in Class Performance”.
The Outstanding Operability is Perfect for the DX Scene.

HEmoms TRANSCEivER FTox 1200

e ALY foJoTe,

s 1 4 200 000

iE [OPEED 8- PROCICAR

-

Superior triple conversion receiver, and optimum gain distribution 0.4
at each IF stage will eliminate out of band unwanted signals. uss 1 4 1 9 5 OOO
i veoB 1 4. 200.000

OHl [USE]

The 1st IF frequency is set at 40 MHz and is protected by = o “)[ CONTOUR WIDTH |
selectable 3 kHz, 6 kHz and 15 kHz roofing filters, which effectively e \—M!

attenuate interfering signals. ,,Jumm ooy

50 v
[EANT- (FiPO= AUPT AT OFF ) (RFET m»ub—nu— hfmsww'

Similar to the high end series Yaesu transceivers, it uses the 32-bit
high speed floating point DSP, TMS320C6727B by Texas S
Instruments, for its IF DSP. a0
The acclaimed superior Yaesu DSP algorithm is highly effective in 2
weak signal processing and enhancement, The Full Color 4.3 inch TFT display

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

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

C —~20k 14,195
Spectrum-Scope (Full Screen display)

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

YAESU vassuusa

2 i i .
The radic 6125 Phyllis Drive, Cypress, CA 90630 (714) 827-7600




Field Gear That
:. Goes The Distance!

FT-897D ™

HF/VHFIUHF F'ortahle Gperatlon Powerful Transcewer
» The Ultimate Emergency Communications Radio

= Rugged, Innovative Multi-Band

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

= Wide Frequen cherage D

m 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
= SSB, CW, AM, FM, Packet, or
SSB-based Digital Modes like PSK31

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

FT-450D

HF/50 MHz 100 W Easy to Operate All Mode e riscetver
n llluminated Key Buttons

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

s Foot Stand

» Classically Designed Main Dial and Knobs

s Dynamic Microphone MH-31 A8J Included

YAESU

T he radio

YAESU USA

6125 Phyllis Drive, Cypress, CA 90630 Phone: (714) 827-7600 http:/www.yaesu.com



It Seems to Us

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

H.R. 4969: Cosponsors Needed!

&& A bill has been introduced in the US House of Representatives to extend the
principle of reasonable accommodation of Amateur Radio antennas to all types
of land use regulations. Our challenge now is to find enough cosponsors that the bill
will be taken seriously in the remaining days of the 113th Congress.??

Without an effective antenna, a radio station — amateur or otherwise
— is just a collection of equipment. It was almost 30 years ago that
the FCC, in response to the ARRL's argument that there was a
strong federal interest in effective Amateur Radio communication,
adopted a policy of limited preemption of state and local land use
requlations governing amateur station antennas. The policy is known
as PRB-1, which refers to the Private Radio Bureau, the component
of the FCC that at the time was responsible for Amateur Radio.
PRB-1 established a three-part test for such regulations: they must
not preclude Amateur Service communications, they must reason-
ably accommodate such communications, and they must constitute
the minimum practicable regulation to accomplish the state or local
authority’s legitimate purpose.

At the time the FCC was not persuaded to extend this policy to prop-
erty that is subject to private land use regulations, usually called
‘covenants, conditions, and restrictions” (CC&Rs). Since then,
CC&Rs have spread and now cover more than 25 million housing
units — about five times as many as when PRB-1 was adopted. In
parts of the country with rapid population growth, it is virtually impos-
sible to find housing that is not subject to CCG&Rs.

PRB-1 is a powerful tool that amateurs can use in dealing with local
zoning boards. It does not guarantee that a particular antenna system
will be deemed reasonable, but it does ensure that municipalities can-
not act arbitrarity. Using the authority given to it by Congress, the FCC
has said that public policy requires a good-faith effort to minimize the
impact of local land use regulations on amateur communications, and
that in any event the regulations may not have the effect of precluding
amateur communications. Amateurs and would-be amateurs living
under CC&Rs have no such protection. It's time they did.

On June 25, Rep. Adam Kinzinger of lllinois (IL-16), with Rep. Joe
Courtney of Connecticut (CT-2) as the original cosponsor, introduced
‘The Amateur Radio Parity Act of 2014" in the House of
Representatives. If signed into law, the bill, H.R. 4969, would require
the FCC to extend its PRB-1 policy to private land use restrictions. As
a matter of public policy, this extension is both reasonable and nec-
essary. At one time amateurs had alternatives to living under restric-
tive covenants; in many parts of the country that is no longer the
case. Thefederal interest in effective amateur communications is just
as strong in such areas as elsewhere. While amateurs sometimes
can negotiate an acceptable arrangement with their homeowners’

If you could protect the future of Amateur Radio with a phone call,
would you pick up the phone? If your signature could end the
encroaching prohibition of home-based Amateur Radio opera-
tions, would you sign? We are engaged in a battle for the future
of Amateur Radio, and our weapons of necessity are phones
and e-mail. Contact your congressperson and request that he
or she cosponsor H.R. 4969. For more information about
H.R. 4969, visit www.arrl.org/hr-4969.

association, that is the exception; arbitrary rules and decisions are all
too common.

H.R. 4969 is bipartisan legislation, with a Republican sponsor and a
Democratic cosponsor. That's a good start, but for the bill to be taken
seriously there must be a much broader base of support in Congress
— in short, more cosponsors. How do we go about building that base
in the few remaining months of the 113th Congress?

The most promising approach, and one that we ask all ARBL mem:-
bers who are in a position to do so to pursue, is to use an established
relationship with your Congressman to ask for his or her cosponsor-
ship. Asking him or her to support the legislation isn't enough. Unless
he or she is a member of the Committee on Energy and Commerce,
even a promise that they will vote for the bill if it comes to the House
floor isn't enough. Cosponsors are what we need, and right now! At
the very least, call your Congressman’s district or Washington office.
Your request is simple: "Please cosponsor H.R. 4969. It's very impor-
tantto me as a constituent and an Amateur Radio operator.” The staff
keeps a tally of incoming calls. It's a small thing that could make a big
difference.

Congressmen Kinzinger and Courtney have given us a window of
opportunity. We are grateful to both of them and to their staffs. The
next step, to demonstrate that Amateur Radio has broad support in
Congress, is up to us.

If you are fortunate enough to live where there are no CC&Rs you
may think this is not your fight. It is. Someday you may want to, or
have to, move — and the odds are that if you then want to avoid
CC&Rs your housing choices will at best be severely limited.

And then it will be too late.

/QJ S,__M £L27

Click here
to watch a
special
video
message
from ARRL
President
Kay Craigie,
N3KN,
concerning
H.R. 4969,
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hy-gain HF VERTICALS

Self-supporting -- no guys required . . . Remarkable DX performance -- low
angle radiation, omnidirectional . . . Handles 1500 Watts . .. Low SWR. .. Auto-
matic band switching . . . Aircraft quality aluminum tubing . . . Stainless steel hard-

|ware . .. Recessed SO-239 connector . . . Two year limited Warranty . . .
conipression clanps are used for radintors.
Inchudes all stainless steel havdware. ( 80-6 M ete rs N
Recessed §0-239 prevents moisture damage. W
Hy-gain verticals g0 up easily with just Hy-Gain’s new AV-680 adds
Tand tools and their cost is surprisingly low. | 75/8() Meters with no radials!
Tive year limited warranty. Inciudes 40, 30, 20, 17, 15, 12, 10 and 6 Meters
AV_18HT, $999.95. (10,12,15,20,40,80 M, operation with low 17 degree radiation angle and
160, 17 Meters optional). 53 ft., 114 Ibs. osmni-directional world-wide coverage. No ground
Standing 53 feet tall, the famous Hy-Gain | or radials needed. Handles full 1500 Wistts key down
Hy Tower is the world’s best performing verti- continuons for two mintes.
call The AV-18HT features automatic band Highly Efficient
selection achieved through a unique stub- The AV-680 uses quarter

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-
1y 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, $189.95, (10,15,20,40 Meters).
18 ft., 9 Ibs. The Hy-Gain AV-14AVQ uses

wave stubs on 6, 10,12 and 17
meters and very efficient end
loading coil and capacity hats
on 15, 20, 30, 40 and 80 Meters
--no traps. End loading allows
efficient operation with a low-
profile. Resonators are placed
i parallel not in series.

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

% @a | Td'_\. g &\ the same trap design as the famous Hy-Gain Sleek and low-profile
a5 = e + Thunderbird beams. Three separate air dielec- Low 2.9 sq. fi. "’_de surface
oo w b 7, tric Hy-Q traps with oversize coils give superb area. Small footprint for mount-
?ﬁ % ! gg“ I ;{1_ stability and 1/4 wave resonance on all bands. mg easily on decks, roofs and
S| S| = % [| § Reof mount with Hy-Gain AV-14RMOQ kit, $89.95. patios. 26 feet, 18.5 Ibs.

S = EL‘ [ M AV-124VQ, $139.95. (10, 15, 20 Meters). Built-to-last

< = _ R 13 ft., 9 Ibs. AV-12AVQ also uses Thunder- High wind survival of 65 mph.

Broadband matching unit made
from all Tzflon® insulated wire.
| Aircraft quality aluminum tub-
| ing, stainless steel hardware.
Hy-Gain verticals are the
best built, best performing and
best priced multiband verticals
available today.

bird beam design air dielectric traps for
extremely Hy-Q performance. This is the way
to go for inexpensive tri-band performance in
linuted space. Roof mount with AW-14RMQ kit,
$89.05.

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
TP N value. Easily tuned to any band by adjusting hy-gain® warvanty
h'l,--gam feed point at the base loading coil. Roof Sy Two year limited warranty.
mount with Hy-Gain AV-14RMQ kit, $89.95. AW-680 All replacement parts in stock.

L ]
At
ClaSSlCS DX-88, $369.95. (10, 12, 15,17,20,30,40.80 | 5497 AV-640, $449.95. 8 bands:

: ” ; Meters, 160 Meters optional). 25 ft., 18 Ibs. =
All Iry-gain """_‘h"b‘m’i vertical All b,ands are easily tuned with the bX-SS’s ;g’etse(:”s 202’51:’ f:h ’1172:.‘ }g; 6
antennas are entively self sup- exclusive adjustable capacitors. 80 and 40 e ‘

peorting -- no gnys required. Meters can even be tuned from the ground AV-620, $§349.95. 6 bands:

They gﬂ”ef mmu.rkable DX per- ithout having to lower the antenna. Super 20, 17, 15, 12, 10, 6 Meters.
formance witl their extremely  cayvy.duty construction. DX-88 OPTIONS:  \_ | 22.5 ft., 10.5 Ibs. i
low angle of radiation and omni- 160 Meter add-on kit, KIT-160-88, $199.95.

iﬁmctfnm!lpnmg Lo Ground Radial System, GRK-88, $99.95. Roof Free Hv-Gain Catalo
Moo sn/;zf 00 Wty PEPSS5 Radial System, RRK-88, $99.95. and Nearest Iy)'em'er Vi 800—973-657?
mé"in;?.; (exceptA‘;"-ISVSj and _DX-77A, §449.95. (10, 12, 15, 17, 20, 30, Call your dealer for your best pri('e'
inctude a 12-inch heavy duty mast 40 Meters). 29 ft., 25 Ibs.

support brucket (except AV-ISHT). No ground radials required! Off-center-fed

Windom has 55% greater bandwidth than
Heavy duty, slotted, tapered I o g !
swaged, m-;.,‘.‘!; ;’l‘ml%’ ub.t:::mt.m competitive verticals. Heavy-duty tiltable
tubing with full cireumference base. Each band independently tunable.

Model # Price Bands | MaxPower | Height Weight |Wind Surv. | Rec. Mast

AV-18HT | $00005 [1015204080|!SO00WPFEP| 53 feet |114 pounds| 75 MPH —
AVI4AVQ | $18995 [10,15,2040|1500 WPEP| 18feet | Opounds | 80MPH |15-1625" ﬁg’;ﬁl‘:ﬁ? aIa I’sal kg‘ggasfm%ﬁ & &Lisgg?gﬁgf

AV-12AVQ| $13005 |10/15/20M[IS00WPEP| 13feet | Opounds | SOMPH | 151625 "ol fee Customer Sales Hotline: 800-973-6572
AVISVS | §11095 | 10-80M [IS00WPEP| 18feet | dpounds | SUMPH |151635" » TECH: 662-323-0538 » FAX: 662-323-6551

DI-8% $360 05 10-80M | IS00VWPEP | 15 feet 18 pounds |75 mph = o | 1.5-1.6257 htt //w.ww hy_ga'n com

DX-77A $44995 10-40M |1500 WPEP| 29 feet |25 pounds |60 mph ngpy| 1.5-1.625"
Drces M:p@awmmu adgect 19 ehempe withou! notize or obligaron. ' Hi-Ganr, 2014




DIAMOND

ANTENNA

W8010 Specifications

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

- Length: 63’

- Connecotr: S0239 female UHF

W735 Specifications

- Bands: 80m/40m

- Watts: 1.2kW (PEP)

| - Length: 85.3

| - Connecotr: S0239 female UHF

SD330 Specifications:
- 3.5-30MHz or 7-50MHz
200 Watts (SSB)
UHF Male or 3/8x24 connector
1/4 wave center loading
Less than 2.0 VSWR
73" @ 3 MHz, 66" @ 28 MHz

HFV-5 Specifications:

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

- Connector: $0239 female UHF A

Scan the code and check out our Type: Trapped Dipole
wide variety of antennasl VSWR:  Less than 1.5 (Within 3

resonant frequency band)

pabpnr a1y siayln 1y Uliym hg piepuels ayjg

1z CP610 Specifications:

CP62 is identical, just without 10m Counterpoise.

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




Arduino Microcontroller Projects You Can Build Today!

m Arduino

N

1{o] g

A Radio Amateur’s Guide to Open Source
Electronics and Microcontroller Projects

By Glen Popiel, KW5GP

The Arduino has become widely popular among
hobbyists and ham radio operators. Hams are
exploring these powerful, inexpensive microcontrollers,
creating new projects and amateur station gear. With

its Open Source model, the Arduino community freely
shares software and hardware designs, making
projects easier to build and modify.

Arduino for Ham Radio introduces you to the
exciting world of microcontrollers and Open Source
hardware and software. It starts by building a solid
foundation through descriptions of various Arduino
boards and add-on components, followed by a
collection of ham radio-related practical projects.
Beginning with simple designs and concepts and
gradually increasing in complexity and functionality,
there is something here for everyone. Projects can
be built quickly and used as-is, or they can be
expanded and enhanced with your own

personal touches.

Projects:

Random Code Practice Generator
€W Beacon and Foxhunt Keyer
Fan Speed Controller

Digital Compass

Weather Station

RF Probe with LED Bar Graph
Solar Battery Charge Monitor
On-Air Indicator

Talking GPS/UTC Time/Grid Square

lambic Keyer

Waveform Generator

PS/2 CW keyboard

Field Dat Satellite Tracker
Azimuth/Elevation Rotator Controller
CW Decoder

Lightning Detector

CDE/Hy-Gain Rotator Controllers

" - A The national association for
Arduino for Ham Radio i\ A RRL “vateor ravio®
ARRL Order No. 0161 &) 225 Main Street, Newington, CT 06111-1494 USA
Special Member Price! Only $29.95* (retail $34.95) il
SHOP DIRECT or call for a dealer near you.

Order Online www.arrl.org/shop oMLINE WWW.ARRL. ORG /SHOP
Call Toll-Free 1-888-277-5289 (US) ORDER TOLL-FREE 888/277-5289 (US)

*Shipping and Handling charges spply. Sales Tax & required for all orders shipped o CT, VA, and Canada. Prices aind product avaiiebility are subject to change witho:ut notice




inside HQ

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

Public Service

Programs and Services

Welcome to the Public Service issue of QST. Along with some
helpful feature articles about Amateur Radio public service
activities, in this column | will review some of the programs and
services managed by the ARRLs Emergency Preparedness
(EP) and Field Organization teams.

Mike Corey, KI1U, Emergency Preparedness Manager, leads
the Emergency Preparedness team and is assisted by Ken
Bailey, K1IFUG, Emergency Preparedness Assistant. The
Field Organization Support staff is led by Steve Ewald, WV1X,
Supervisor, assisted by Leona Adams, W1LGA, Membership
and Volunieer Programs Assistant, and Chuck Skolaut,
KOBOG, Field and Regulatory Correspondent.

The EP team manages the Ham Aid program, which supplies
equipment that temporarily replaces or adds capacity to Ama-
teur Radio responders after a disaster. Ham Aid equipment
includes base HF transceivers, mobile and hand-held VHF/
UHF transceivers, and accessories that are packed in rugged
shipping cases for quick transport.

Ham Aid equipment has been deployed to Haiti, to Mississippi
and Louisiana for Hurricane Gustav, and to multiple states for
Hurricane Sandy. Ham Aid equipment has been pre-deployed
in Texas, Oklahoma, and Washington, or wherever it is
needed the most. Ham Aid equipment is not only deployed for
disaster response. Kits can be provided for education, exhibi-
tions, and training purposes. To learn more, visit www.arrl.
org/ham-aid.

Another important function of the EP team is to act as the liai-
son with ARRLs national disaster and emergency response
partners, including organizations such as the Federal Emer-
gency Management Agency (FEMA), the American Red
Cross, the National Weather Service; the National Hurricane
Center; and Salvation Army Team Emergency Radio Network.
They also work with the many organizations that make up the
National Veluntary Organizations Active in Disaster (VOAD)
and assure thatthe ARRL complies with the MoUs (Memos of
Understanding) that we have with these organizations.

The EP team also administers our online and field-based Pub-
lic Service courses including Emergency Communications
EC-001 — Emergency Introduction to Emergency Communi-
cation, and EC-016 — Public Service and Emergency Gom-
munications Management for Radio Amateurs.

The ARRL field organization support staff provides adminis-
trative support and guidance to the approximately 7800 ARRL
Field Organization leaders and appointees. They work closely
with the ARRLs 71 Section Managers and their respective ap-
pointees to maintain a comprehensive database of Field Or-
ganization appointees. They also manage Section Manager
elections four times a year, coordinate the ARRL Simulated
Emergency Tests (SET), and work with the National Traffic
System (NTS). This group also manages the ARRL Official
Observer program and is the liaison for the Amateur Auxiliary
to the FCC.

Penny Harts, NINAG, Retires

Penny Harts, N1TNAG, the welcoming face in the ARRL
Heacdquarters lobby and the friendly voice who an-
swers our phones, is retiring — at least from full-time
worlc. Penny began working at the ARBL clerl/typist
in the Communications Department 46 years ago,
making her the employee with the longest tenure
here at Headquarters. She has greeted tens of
thousands of visitors to ARRL HQ with a friendly
smile and manner, and she has answered hun-
dreds of thousands of phone calls from ARRL
members. She has also unselfishly helped many
new ARRL employees learn the ropes about the
ARRL and Amateur Radio.

She claims that her distinctive call, NINAG, was
assigned and is not a vanity call sign. Sometimes
mysterious events occur, even at the FCCI Along with her of-
ficial duties as receptionist and member service representa-
tive, she has been our lead in-house Volunteer Examiner.
Penny became a \Volunteer Examiner after upgrading to Ama-
teur Extra class in April 2005. She has participated in over 100

Penny Harts, NTNAG

exam sessions, acting as team leader for the majority of
them. Her friendly manner has made many an anxiety-

ridden applicant feel at ease. She was also part of the

special VE Team that tested candidates from the re-
mote areas of Antarctica and Kalaupapa, Hawaii
using video conference exam sessions.

A woman of many talents, | can personally attest
that she is the best baker (as in banana bread) at
Headquarters. Penny and | also built our 40-40
QRP transceiver kits together in the ABRL Lab.
She is highly skilled at winding small toroids and
soldering tiny components. In fact, the 40-40 that
she meticulously constructed had the best per-
formance of any of the kits that were built by
ARRL staff.

Although she is retiring from her full-time position, Penny as-
sures us that she still intends to work some part-time hours,
particularly when additional help is needed. She will be
missed by all of us here at Headquarters, as well as our mem-
bers, and the Amateur Radio community.
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ARRL Member Services

GET JOIN

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

Membership Benefits

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

Members-Only Web Services

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The American Radio Relay League, Inc.

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

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

Programs

% ARRL Centennial 2014

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

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

Radiosport

Awards — www.arrl.org/awards

Contests — www_arrl.org/contests

QSL Service —www.arrl.org/gs!

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

Community

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

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

Licensing, Education, and Training

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

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

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

Quick Links and Resources

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

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

Suppeort for Instructors — www.arrl.org/instructors

Support for Teachers — www.arrl.orgfteachers

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

Forms and Media Warehouse — www.arrl.orgforms

FCC License Renewal — www.arr.org/fcc

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

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

Contact Us

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

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

website — www.arrl. org/contact-arrl

Facebook
www.facebook.com/ARRL.org

Follow us on Twitter
1t | twitter.com/arrl - twitter.com/w1aw - twitter.com/arrl_pr
 twitter.com/arrl_youth - twitter.com/arrl_ares
twitter.com/arrl_dxcc

YouTub
YOUQULL) voww.youtue.commrrLHa

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

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

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

Membership inquiries and general comespendence should be addressed to the adminis-
trative headquarters: ARRL, 225 Main Street, Newington, Connecticut 06111-1404.



Officers, Division Directors, and Staff

As an ARRL member, you elect the Director and Vice Director who represent your division on ARRL policy matters. If you have a
question or comment about ARRL policies, contact your representatives at the addresses shown.

Officers

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

Kay C. Craigie, N3KN*

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

Rick Roderick, KSUR*

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

Jim Fenstermaker, KOJF

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

1925 Bidwell St

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

David Sumner, K1ZZ
Treasurer

Rick Niswander, K7GM

Chief Financlal Officer

Barry J. Shelley, NTWVXY

Chlef Operating Officer
Harold Kramer, WJ1B

Chlef Development Officer
Mary Hobart, K1MMH

Chlef Technology Officer
Brennan Price, N4QX

Staff

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

Education Services Manager
Debra Johnson, K1DMJ

Laboratory Manager
Ed Hare, WiRFI

Marketing Manager

Bob Inderbitzen, NQ1R

Diane Petrilli, KB1RNF

Membership Manager

Ywette Vinci, KC1AIM

Circufation Manager

Media and Public Relations Manager
Sean Kutzko, KX9X

Membership & Volunteer
Programs Manager
Dave Patton, NN1N

Mike Corey, KI1U
Emergency Preparedness Manager

Production & Editerial Manager
Steve Ford, WBSBIMY

Regulatory information Manager
Dan Hendarson, NTND

VEC Manager
Maria Somma, AB1FM
Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton, KC1BQF

Information Technology Manager
Michael Keane, K1MK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Blll Edgar, NSLLR

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

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

Central Division
www.central.arrl.org

George R. Isely, W9GIG"

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

Dakota Division
www.arTidakota.org

Gregory P. WidIn, KOGW

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

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

Delta Division

arridelta.org

Davld A. Norrls, K5UZ

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

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

Great Lakes Division
arrl-greatlake s.org

Dale Willlams, WABEFK

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

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

Hudson Division
www.hudson.arrl.org

Mike Lisenco, N2YBB*

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

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

Midwest Division
www.arrimidwest.org

Cliff Ahrens, KOCA*

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

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

How to Find an
ARRL HQ Staff Member

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

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

New England Division
www. barc.org/nediv

Tom Frenaye, K1KI

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

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

Northwestern Division
www.nwarrl.wetnet.net

Jim Pace, KTCEX

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

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

www. pdarrl.org

Bob Valllo, W6RGG*

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

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

Roanoke Division

www. arrl-roanoke. org

Dennls Bodson, WAPWF

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

Vice Director: Dr James Boehner, N2ZZ

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

Rocky Mountain Division
www.rockymountaindivision.org

Brian Mileshosky, NSZGT

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

Vice Director: Dwayne Allen, WY7FD

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

Southeastern Division
www.southeastern.arrl.org

Doug Rehman, K4AC

18848 US Highway 441, Mount Dora, FL 32757
(352-600-2960}); kdac@arrl.org

Vice Director: Michael Lee, AAGML

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

Southwestern Division

www. kkn.net/nGaa

Richard J. Norton, M6AA

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

Vice Director: Marty Woll, N6VI

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

West Gulf Division
arrlwgd.org

Dr David Woolweaver, KSRAV*

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

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

*Executive Commitee Member
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ARRL Section Managers

www.arrl.org /sections

The 15 divisions of ARRL are arranged into 71 administrative sections, each headed by an elected Section Manager (SM). Your Section
Manager is the person to contact when you have news about your activities, or those of your club. If you need assistance with a local
problem, your Section Manager is your first point of contact. He or she can put you in touch with various ARRL volunteers who can help
(such as Technical Specialists). Your Section Manager is also the person to see if you'd like to become a section volunteer. Whatever
your license class, your SM has an appointment available. Visit your section page on the web at www.arrl.org/sections/.

Atlantic Division (DE, EPA, MDC, NNY, SNJ, WNY, WPA)
Delaware: Bill Duveneck, KB3KYH, 18682 Sunny Sky Blvd, Milton, DE 19968-2486
(302-537-4755); kb3kyh@ arrl.org

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

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

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

Southern New Jersey: George Strayline, W2GS5S, 10 E Pacific Ave, Villas, NJ
08251-2630 (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 Pennsyivania: John Rodgers, NGMSE, 803 S Main St, Butler, PA 16001
(724-287-0424). n3mse@arrl.org

Central Division (IL, IN, WI)

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

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

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

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

Dakota Division (MN, ND, SD)

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

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

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

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

Delta Division (AR, LA, MS, TN)

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

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

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

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

Great Lakes Division [(KY, Ml, OH)

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

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

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

Hudson Division (ENY, NLI, NNJ)

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

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

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

n2smv&arrl.org

Midwest Division (IA, KS, MO, NE)

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

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

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

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

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

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

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

New Hampshire: Peter Stohrer, K1PJS, 9 Gladstone St, Concord, NH 03301
(503-715-9299); k1pjs @arrl.org

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

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

Western Massachusetts: Ed Emco, W1KT, 37 Bullard Ave, Worcester, MA 01605
(508-853-3333); wikt@arrl.org
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Northwestern Division (AK, EWA, ID, MT, OR, WWA)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Santa Clara Valley: Brandon Blanchi, NI6C, 1154 Trivoli Way, Salinas, CA 93905
(559-313-337 3); ni6c@arrl.org

Roanoke Divisien (NC, SC, VA, WV)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

West Central Florida: Dee Turner, N4GD. 10132 64ih 5t N, Pinellas Park, FL 33782
{727-548-7474); ndgd @arrl.org

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

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

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

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

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

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

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

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

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

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

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

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



AMERITRON 600 Watt no tune FET Amp

Four rugged MRF-150 FETS at 50 Volts give high efficiency . . . No deterioration with use

: ALS-600 Ameritron ALS-600 Solid Switching Power Supply
I/ $Y1B599 store FET compact desktop sta- 7] ALs-600sps Works with all
y Suggested  tion amplifier is only 4 dB below — $ ALS-600 ampli-
Retal 1500 Watts -- less than an S-unit! suggested el flers, Extremely
There are no tubes, no tube heat, no tun- Lightweight, just 10 Ibs. Superb
Suils Siia o ing, no worry rugged -- just turn on, select regulation, very low radiated noise. 9Wx6Hx14":D in.
. band and operate. 600 Watts PEP/500W CW -- From QST Magazine, March, 2005

lets you talk to anyone you can hear! . . . . the ampifier faulted only when it was sup-
Covers 1.5-22 MHz, (10/12 Meters with posed to. It protected itself from our boneheaded,

$29.95 kit, requires FCC license), instant band- sleep-deprived band changing manuevers . ..”
switching, SWR/thermal protected, extremely “I found myself not worrying about damag-
quict, lighted peak reading Cross-Needle SWR/ ing this amplifier. Tt seems quute capable of
Wattmeter, front panel ALC control, operate/ looking out for itself. . . . Kudos to Ameritron.”

L standby switch. 12.5 1bs., 9%, Wx 7"/:Hx12D in. “T couldn’t hear amy noise at all from the SPS
TRy dvtvut Includes ALS-600PS transformer AC

power supply for 120/220 VAC, inrush current “T came to ereath reciate the size. weieht
vommas “::'::E?}lm. protected. 32 Ibs., 9/"Wx6Hx12D inches. reliability andglémgi::?tl; of this mmﬁﬁer.”g ?

e ALS-600 Amsp witl Switcling Power Supply  “The ALS-6008 makes it possible to pack a
B New! ALS-6005, $1699. ALS-600 amplifier with transceiver and a 600 Watt amplificr, that
10 1b. ALS-600SPS switching power supply combo. together weigh less than 30 pounds.™

AMERITRON mobile 500 Watt no tune Solid State Amp

Instant bandswitching, no tuning, no warm-up, SWR protected, 1.5-22 MHz, quiet, compact
ALZ5000 amplifier anywhere and gives you full Typically 60-70 watts in gives full out-

(switching power supply) on the vertical or quad..”

949 control. Select desired band, turn put. ON/OFF switch bypasses amplifier for
Suggested On/Off and monitor current draw onits  "barefoot” operation. Extremely quiet fan
- B5al DC Current Meter. Has power, trans- comes on as needed. Excellent harmonic
______ mit and overload LEDs. RJ-45 cables suppression, push-pull output, DC current
plug into Amplifier/Remote Head. meter. 13.8 VDC/80 Amps. 3'/x0%15 in. 7 Ibs.
12 Covers 1.5-22 MHz, (10/12 Meters with ATLS-500M, $949, 500 Watt mobile amp.
Ameritron's ALS-500M solid state mobile ~ $29.95 kit, requires FCC license). ALS-S00MR, $979, ALS-500M/Remote Head
amp gives you 500 Watts PEP SSB or 400 Virtually indestructible! Load Fault ALS-500RC, $49, Remote head for
Watts CW output! Just turn on and operate  Protection eliminates amplifier damage due  ALS-500M (for serial # above 13049).
-- 10 warm-up, no tuning, instant bandswitch- ~ to operator error, antenna hitting tree ARF-500K, $179.95, Remote kit for ALS-

ing. Fits in very small spaces. branches, 18-wheeler passing by. Thermal 500M serial # lower than 13049, Includes
New ALS-500RC, $49 Remote  Overload Protection disables/bypasses amp  AL-500RC Remote Head, filter/relay board
Head lets you mount ALS-500M  if temperatiwe is excessively high. Auto resets.  for ALS-500M, cables, hardware, instructions.

Free online manuals! AMevritron brings you the finest high power accessories!
ARB-704 amp-to-rig RCS— Remote Coax RCS-8V Rernote Conx RCS-10 Remote Conx New! RCS-12C Fully Automatic Remote

interface. . .*59° 7 1S9 T A e S, . T69 ) Switch. ... *179* Coax Switch Controller. . . ‘239"
4 a2 . Replace § : Replace 8 Band data from transcerver auto

Protects Bl Use 1 coax for
rig from 4 antennas. No coax with 1! ° coax with 1! : selects antennas. Antenna mem-
amage by keyin p— . ntrol cable 1.2 SWR at wmen SWR<1.3 fo ories. No hotswitching. Rig-to-amp interface.
line transients an Mneeded. SWR 250 MHz. Useable to 60 MEzRCS- For3/4 BCD, 1 of 8 relay boxes. RCS-12, $309.95,
makes hook-upto  <125,15-60MHz 450 MHz<.1 dBloss, 10L, $219.95 with  auto controller with8 coax relay box, to 60 MHz

your 1ig easy! Useable to 100 MHz.  1kWg 150MHz. lightning arrestors. ~ RCS-12L, $349.95, with lightning arrestors.

AWM-30 Precision AWM-=-35 Flat Mobile ATP-100 Tmm? ADL-1500 Dununy ~ ADL-2500 fan-cooled | SDA-100 Mebile
SWR Wattrneter..$14%° SWR Wittrneter. .* 159 Pulser . .. %9 Load with oil ... *74” Dry Dunwny Lond, ‘219" g ScrewilriverAntesmn

Active circuit gy 1°; in. thin on Safely tineup Oil-cooled. 50 Whisper cuiet WSO-ION_L fiber-
det gives trie peak/ [ m dashboard Re- for full power, best | =-5/Ohms. 1500 fan, 2.5kW/1 glass foum, Pittman
average readings [Sglieecteel mote sensor, 25" linearity. Prevents over- Watts/5 mun- g minute on, ten motor, CNC paxts,

lighted cross-needle  cable. True peak, Cross- heating, tube damage, - utes. SWR< off. 300W continu- magnetic sensors,
meter:3000/ 300 Watt Needle,1.5 kW, 1.8-30 power supply stress, 1.2 to 30 MHz. Low ous. SWR< 1.25 to 30 #14 wire, 1.2 kW
ranges, Remote sensor. MHz High-SIWRLED. component failure. SWR to 400 MHz.  MHz<1.4 to 60 MHz PEP. 6" whip, *24*

800 Watts . .. 5999 pesktop Kilowatt True Legal Limit™ 1500 Wart True Legal Limit™Antesug Tuner
with four 8114 tubes with Classic 3-500G tube with 3CX1500/8877 tube ATR-30, $599.95 - Super high cunr-

S — i ent edge-wound silver plated

B roller inductor * 500pf capacitors

+0:1 reduction drives * 3 core current balun

= 6 position antenna switch + True peak meter

Gall your dealer for your best price!

& 8 y -
AL-811H, $999. Plugs AL 80B, $1595. Whisper AL 1500F, $3295. Ameritran’s i CC Catalog: 800-713-3550

into 120 VAC outlet. Al HF  quiet 3-500G desktop amp gives most powerful amplifier uses the A a E ki '.' a ‘\\! ®
bands. Hi-silicon transformer, Jull kilowatt SSB PEP output.  herculean 3CX1500/8877 ceramic = o .\

heavy duty tank coils, tuned "Plugs into 120 VAC. Ameritron’s tube. 65 Watts input gives you full . . . fee world’s high power leader!

input, operate/standby switch,  exclusive DynamicALC™ dou-  output power -- it's just loafing 116 Willow Road, Starkville, M3 39759
32 1bs. 13*sWx8Hx16D in.  Justantaneous RF Bias™ gives HF bands, all modes. 77 pounds. 8 am -430p.m. C5T Monday - Friday
AL-811, $849. Like AL- cooler operation. All HF bands. 17Wx10Hx18Y:D inches. Fargewes awpl s comprancais call {07732 FRNLL

S11H, but three 8114, 600 W, 48 Ibs. 14Wx8':Hx15':D in. AL-1500, $4195, Eimac™ tube. hitp.//www.ameritron.com

Prices and specifications sulgeci to change withowt notice. 2004 Aweritron
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Array SOIut Ions Your Source for Outstanding Radlo Products

Professional Grade Equipment from Array Solutions

OM Power OM2000 Amplifiers at FT5ZM:

From Five Contments'

Accl

the reliability & ruggsdness of the FT5ZM OM Power amps s0
‘much that | purchased & one new from Array Solutions when | got

‘home "
Jerry—WBQZ

"A large D¥pedition can be a true torture test for equipment. The OM
Power Amplifiers We used on Amsterdam [sland ran flawlessly from
setup to teardown . | was very impressed.”

Neil — ZS6/IVATDX

“There was not a single problem with the OM Power amps on
Amsterdam. | have two of these amps at my home station ”
Nodir - EYS8MM

Introducing the Shared
Apex Loop Array™!

The Shared Apex Loop Array™ is a revolution-

ary receiving antenna that will change the way

that you listen to the radiol The patented

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

A

AMSTERDAM ISLAND 2014

BEKO VHF and UHF Amplifiers

BEKO VHF and UHF amplifiers (2m and higher) are now
available from Array
Solutions. These are
consiclered the best solid
state amplifiers in their
categories and we

have them!

- Acom 600S

8

Solid State HF + 6 m

| Linear amplifier

Integrates with all popular
transceiver models for fully

& automatic operation.

h‘

FRITZEL\U ELEHTHDH!E ; REA‘"I

OprI1

TECHNOLOGE:
E——

BEAM

Sunnyvale, Texas USA
Phone 214-954-7140
sales@arraysolutions.com

ARRAY SOLUTIONS | Fax 214.954-7142

w Pro.Sis.Tel. ~|wreess

*-@C»FH W3NQN

Check our webpage for more new products!

worldwidle as w
FAA and the St
. We also offer RF &

mmercial and gowernmental installations.
for products and installation of antennas
and PE consulting services,
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TheKX3isa competition»gréde transceiver that literally puts the world in the pa'lrr'r‘,jg &

~of your hand. Withits large display, rich control set, and adjustable operating angle,”

v the ultra-compact KX3 is equally at home on your desktop, in a vehicle,or in remote

g2 field locations. It’s a true software-defined radio (SDR), with dual watch, noise reduc-
tion, digital voice recorder, RX/TX EQ, VO)(, speech compression, and CW.keyer. The
built-in PSK31 and RTTY modes work with or without a computer. Add the interpal

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

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

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

ideal for desktop or mobile use.
Features fast, PIN-diode T/R
switching and large convection-
cooled heat sink for refiable and
quiet operation. Optional internal
ATU provides a widematching
rangeand dual antenna jacks.

PX3 Panadapteraddsa visual
dimension tosignal hunting

The PX3 provides fast, real-time
spectrumand waterfalldisplays,
plus one-click OSY. Its small size
and low current drain make it
ideal for travel use. Features 2 to
200 kHz span, noise blanker, USB
interface, andfull integration
with the KX3.

KX3-2M/¢Mmodule adds 2 or
4 metercapability

Intended for both local
emergency communications and
casual all-mode use, the KX3-2M
and-4M modules provide power
outputof 2.5—3 W typicalat
13.8V and excellent receive
sensitivity, Includes full FM/
repeater support including CTCSS
tones and DTMF.

& ELECRAFT

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




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

Amateur Radio in Service to Communities

Keeping Track of More Honoring Service in the Wake of Devastation
than “Turkeys” The township of Babylon, New York, erected a monu-

The Mesilla Valley Radio Club of Las Cruces, ment at a town park in the village of Copiague to honor

New Mexico provides radio communications for first responders and others who assisted in the after-

the annual Turkey Trot races each November. math of Superstorm Sandy in2012, and the Nor'easter

Radio director George Kopp, KD5OHA (right), that followed. The park is situated directly on the Great
assignsthe course sectiontobecoveredto Rich- South Bay on the South Shore of Long Island and was

ard .Johnson, KC5EVR, and Charlotta Johnson, seriously damaged during the storms.

KCSKWI. The Johnsons have radio-equipped The plaque affixed to the monument reads: “When the

bicycles, which allow them to keep the race ;
director fully informed about the conditions on TownotSatylonwas sitckby Supseatorm siandy infee

the race route and the locations of the runners.
[Alex Burr, K5XY, photo]

Fall of 2012, many residents were exposed to danger-
ous stormconditions; some of whomwere rescuedfrom
their homes. These brave men and women were the first
to answer the call when their neighbors needed them
the most. We thank them for their service and dedicate
this plaque to them.”

Included in the listing on the plaque is the Great South
Bay Amateur Radio Club who, along with many other
Amateur Radio groupsinthe Northeast, respondedto
provide communications during and after the storms.

ENTF OF PUELIGC WOR
TMENT OF PUSLIG W0
ROSS

AL GUARDS

RDS S The monument honoring those
CONMBUNITY EMERG M (CER who assisted in the aftermath

K COUNTY DEPART
SUFFOLK COUNTY O HCY MANAGEMENT of the 2012 storms.

J E TROOPERS: .
F¥ORK STATE DEPSRTMENT OF ENVIRONMENTAL CONSERVATION
GREAF'SOUT ¥ RADIO AMATEUR GLUB

AMITYVILLE H SUPPORT GROUP A close-up view of the plague,

saTIon which includes the Great South Bay
Amateur Radio Club among the list
of those who served.

March of Dimes and DMR in Tavares, Florida

The Lake County, Florida, Amateur Radio Emergency Service stay in contact with the net control station, which was using a Mo-
(ARES) provided communication in support of the March of Dimes torola XPR 5550 base station. These radios were programmed to
Walkathon in Tavares, Florida on May 10. Fifteen volunteer ham operate in the amateur 70 centimeter band through two repeaters
radio operators donated their time, vehicles, and equipment for the linked together in Groveland and Paisley, Florida.

event. The walkathon course was approximately 5 miles long and

had 250 participants.

An Amateur Radio opera-
tor was stationed at each
rest area with a handheld
radio. This enabled the
rest area to be in contact
with the net control sta-
tion, N4AFLA, in the com-
munications trailer.

What made this public
setvice operation unusual
was the fact the Lake
County ARES used Digital
Mobile Radio (DMR) for
the first time. Lake County
Emergency Management
loaned the ARES opera-
tors Motorola XPR 7550
handheld transceivers to

Strait Hollis, KT4YA, provided one of the mobile
support vehicles, [Ted Luebbers, K1AYZ, photo]

- -
Jay Boehme, N4KXO, ran the DMR net control
station from the communications trailer. [Ted
Lugbbers, K1AYZ, photo]
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The Elecraft K-Line

G BLECKART KPASHD ABMPLIFIER

A powerful performance you won’t want to miss

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

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

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

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

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

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

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

Elecraftisa registered trademark of Elecraft, Inc.




You’ll be ready for any emergency with a suite of equipment desic
a source of convenient DC p‘éWé’r with control, distribution"& pre

Uninterruptible power solutions & ¢

DC-to-GO Battery Box with RIGrunner 4008
& Super PWRgate PG40S

Our best selling DC power source for up to 8 devices, providing
up to 40 amps including RIGrunner 4008 (Safest 8-outlet Power
Distribution Unit) & Super PWRgate PG40S (Automatic &
Uninterruptible Power Supply Switch.) All conveniently mounted
on a Group 24 size, Rugged Polypropylene Batiery Box (Battery
Sold Separate) More DC-to-GO options available online or at
your favorite reseller!

RIGrunner 4008

The RIGrunner product line offers the most convenient and
safest way to connect all your 12 VDC equipment to a power
source. RIGrunner utilizes a 13.8 VDG power panel with easy
to use Anderson Powerpole® connectors. Standardize all of
your 12 VDC connections for amateur radio. More RIGrunners
available online or at your favorite reseller!

L ]

*

#58403-1046 $139.95 #58430-1286 $184.95 >
Super PWRgate PG40S PWRcheck DC Accessories

West Mountain Radio offers a variety of power management devices & accessories to
protect both the radio equipment and the power systems they are connected fo.
To view more detailed information visit: http://www.westm ountainradio.com/dcpower

www.westmountainradio.com/QST914

See our full product line, order online direct
or find your local West Mountain Radio Dealer

> West \IVIOUNTAIN_' | ((( :

B . _ o K sales@westmount:
| ¥ _\\ ) 2] _ i =4l @ (262) 522-6503 x 35

T




0G| TIAIL

ALINGO

Quality. Style. Performance !

TAKA40MIz FM FULL-DUPLEX MOBILE TRANSCEIVER

DR-635T

HF 100W SSBACW/FMIAM
DESK-TOP TRANSCEIVER

DX-SR8T
DX-SRIT

SSB/AM/EMICW and 11Q
LW/MWISW 150KHz to 30MHz
[DESK-TOP RECEIVER

DX-R8T

A40MHz Fid MOBILE TRANSCEIVER

DR-435TMKII

220MHz Fvt MOBILE TRANSCEIVER

DR-235TMKII

T44hibHz Pt MOBILE TRANSCEIVER

DR-135TMKII

S50MHz FM MOBILE TRANSCEIVER

DR-06T

29MH2 FM MOBILE TRANSCEIVER

DR-03T

[Digital mede not supported.)

§ 2

s IMEOULLE, (18 /)

and deskiop radios, A " ,.‘ FRCco
g

Water-
resistant

144/440MHz FM !
HANDHELD TRANSCEIVER |3 Water

DJ-V57T

440MHz FM HANDHELD TRANSCEIVER

22MHz FM HANDHELD TRANSCEIVER

DJ V27

144MHz FM HANDHELD TRANSCEIVER ALINCO

DJ-V17T

144/440MHz FM DUAL
HANDHELD TRANSCEIVER

DJ-C7T

THIMHMHz TM

HANDHELD TRANSCHVER
144 F430MHz FM DUAL BAND 144/440/1 200MHz FM FULL-DUPLEX

DRIZST.  piS6oT @ DI-CT

-y’

- ‘?"g REMTronix, Inc.

- °: oy 2560 Barrington Ct.Hayward CA 94545 U.S. A

- ED: 510-298-5100 :510-887-0314 : http://www.remtronix.com
Email B ai:nco@remtronlx com : alincosupport @ remtronix.com

Norih Aroca by R EMTRNIX

Producls intended for properly licensed operators. Required producls are FCC part 15/1C certified. Specification subject to change without notice or obligation. ALL warranty claims anc
requests for repairtechnical assistance for Alinco products should be sent to REMTronix regardless of contact information found o the warranty certificate packed with the praduct.



Correspondence

letters@arrl.org

Letters from Our Members

During 2014, in honor of the ARBL Centennial year, each “Letters from Our
Membaers” column will feature a letter from a past issue of QST.

Off the Air, 1940

In January 1940, Europe was at war
and Amateur Radio in the United
Kingdom had been shut dowwn. This
letter gives a poignant ghmpse of con-
ditions in England at the time. — Ed

Popular opinion amongst hams
your side of the duck-pond pictures
the average English ham a couple of
hundred feet underground, flooding
his air raid shelter with tears of
despair at being off the air. Well, we
may be off the ether, but we're cer-
tainly not under it. So here’s some

dope on things over here.

Inspectors were sent to our shacks
to put our rigs off the air. This con-
sisted of confiscating coils and crys-
tals and m my own case one or two
connections were opened. I was
away at the time and returned to
find that the rf chokes in my mod-
ulator, and the socket for the HK354
final had been disconnected. Since
neither were actually in operation
and I still had the exciter unit and a
100-watt modulater complete with
power supply, plus a couple of other
power supplied for the sub-amplifier
running, I didn’t know whether to
shoot myself or give myself up atthe
nearest jail. The problem was solved
by the arrival of two more inspectors
who announced their intention of
removing the entire rig. The main
H.T. transformer weighs 150
pounds, then there is a 350-watt
modulator complete with power
supply, plus a couple of other power
supplies for the sub-amplifiers, all
bolted firmly to a fairly weighty W.E.
rack. An SOS was sent out to local
hams and with their aid the rig was
eventually removed...

And so were off the air, but weTe
still carrying on. We've still got our
receivers to work on, and many of
the gang are doing some really good
work on u.h.f. suppers, so your

crowd had better look to your laurels
or we'll have you licked in that field.

The South London-Croydon hams
are still sticking together. Some ofus
have been called, some are away,

but those left are stll keeping the
ball rolling.

We're still keeping our local club on
the map...The R.S.B.G. Bulletin is
still running, but commercial radio
mags are feeling the pinch and are
publishing small monthly editions at
three times the price of their old
weekly ones. I have seen QST for
October, but don’t know if 11l see
anymore — it's very hard to get dol-
lars owing to the exchange restric-
tions, and I doubt whether magazine
mmporters will be able to get us cop-
ies either for the same reason.

Maybe you d like to know how we are
gething on with the present bother
running. I can only speak for London
as I work in that burg. As a precau-
tion we had sent most of our staff
about 150 miles away around
August 25th. And just a few of us
were left to run things at my office.
Ten-thirty on the Friday morning
after, news came through of the
invasion of Poland. Some said
London would be bombed that very
day. others said ridiculous, and
offered to lay bets aganstit. AsIleft
my office about ten that night, and
was crossing by the Bank of England,
all the street lights suddenly went
out. That was the last weve seen of
them.

Well, I think that’s just about all,
except that although I can't talk to
you lads over the air, I'd appreciate
hearing from you once in awhile.

Keep on the air, U.S.A. We like hear-
ing you.

Basil Wardman, G5GQ
London, England

More Praise for
Centennial Operations

Just a note to say how much | am enjoying
the Centennial portable operations of
W1AW. | only operate CW and the initial
pileups are tougher to break than the most
rare DX! Listening to the calling frequen-
cies, my S meter sometimes doesn’t move
off of a steady S-9 +40! lt's a challenge to
work the adjacent states on the higher
bands where the propagation is longer
than the short distance: a real test of skill
and patience. I'm a DXer and my wife
doesn’'t understand when | exclaim “| JUST
WORKED WISCONSINI

The W1AW operators are absolutely fan-
tastic to make sense out of it. | hope they're
having as much fun as | am having while
chasing them down.

What a great way to celebrate 100 years.
Thank you for finding yet another way to
have fun with Amateur Radio.

Fred Glenn, K9S0
Castlewood, Connecticut

Ham Radio’s First Handheld

Thanks to Bob Allison, WB1GCM, for pre-
paring an excellent article on the Gonset
Communicator, which appeared in the July
2014 issue of QST. The subtitle of the arti-
cle caught my eye: “The ‘Gooney Box’ was
ham radio’s first ‘handheld.”

The Gooney Bird (as the Communicator
was also affectionately known) was indeed
a “handheld,” but not quite in the way we
think of handhelds today. It was helpful to
have a friend carry a Die Hard-type battery
in a backpack to power the vacuum tubes.
Using this arrangement, you could walk and
talk as long as the Communicator-carrier
and the battery-carrier remained side-by-
side. You could even go mobile from a roller
coaster, and some hams did just that!

One small point of clarification: the Gonset
Company was family owned and operated
until about the time the Communicator IV
was introduced. Then the company was
sold, and my father started other success-
ful businesses, including Minitron, which
made printed circuit boards far the manned
space program, and Sideband Engineers,
which manufactured the first low-cost
widely-accepted largely-transistorized HF
transceiver — the SBE-33. But those are
great stories for another day.

Bob Gonsett, WEVR
Fallbrook, California

Send your letters to “Correspondence,” ARRL, 225 Main St, Newington, CT 06111. You can also submit letters by fax at 860-594-0259,
or via e-mail to letters@arrl.org. We read everyletter received, but we can only publish a few each month. We reserve the right to edit your
letter for clarity, and to fit the available page space. Letters published in “Comrespondence™ may also appear in other ARRL media.

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

stems’

Software Defined Radios

rediscover

radio
Red_i_s_g_over
To discover

something again

that had been

forgotten
orignored.

www.flexradio.com

e

Rediscover Radio with the FLEX-6000 Signature Series

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

you in both price and capabilities. Experience multi-dimensional amateur radie as it was meant te be. From CW to the latestdigital modes,

FlexRadio Systems helps you rediscover your hobby like no other solution can,

Tolearn more visit www.flexradio.com

FLEX-6300

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

4616 W. Howard Lane, Ste. 1-150

Austin, TX 78728

FLEX-6500

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

FLEX-6700

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

Callus: 512-535-4713
Email us: sales@flexradio.com




R&L Electronics

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

Window Feed Through

JT1010J2 Coax window feed through. You just open
your window, put this small 2’ jumper in the window,
close your window no need to drill a hole. This will handle
150 watts on HF and 75 watts on VHF and UHF. No
holes. Great for apartments, condos, rentals, time shares,
RVers, etc

$12.95

Local/Tech 513-868-6399
Fax $13-868-6574

(800)221-7735
ETSTREAM

909,

ST

50 Watts of Output Power, 200 Memory Channels,

CTCSS, 222-224.995 Mhz, Backlit DTMF Microphone,
Alphanumeric Display

50 Watt 220 mHz Mobile

$199.95

Free Shipping

YAFESU

T he radio

FTDX1200

This medium-price HF Transceiver Excels on all fronts. The High
Frequency Design Technology it has inhetited, ensures "Best-in Class
Performance”. The Outstanding Operability is Perfect for the DX Scene.

DV86 Digital Voice Memory Unit ... omeimssmsammnii s o 09,93
FC40 Auto Tuner for Long Wires...... s 304,95
FH2 Remote Keypad ........ccocoovneven. 95,08
MDIBASR B eck TOPMIC. .. oiimpionmminanimsi st sy 149.95
MD200ASX Desk Top Mic....... wne 389,98
SCU17 USB Interface Unit ........... voee 10995
SP2000 Ext Spkr w/Audio Filters.. .. 194,95

XEITCN SD0Hz BWERIRTEE onnamimivms s dhasa s 1S

The TS-590S marks a bold new chapter in Kenwood's proud
history of manufacturing high-performance transceivers. Featuring
a narrow-band Roofing Filter the TS-5908 significantly reduces
interference from unwanted signals that would be hidden to lesser
rigs. With IF AGC based on advanced DSP technology, Kenwood

has essentially redefined HF performance.

SP23 Fxlermal SPEaker.. .. oooromisimmmismssismst mstishas s mssseiassissisissosisoss OIS
MB430M2 Mobile MOuDt ... ...ccooorvereeercriemrmeseecenrrscrssmeesssscsses s cnnnee 4998
MEBOA DEskTODIC oo iz s i i s LSS SRS 149.95
MC90 Desk top mic............ 249,95

PS60 Heavy Duty Power Supply.
SP50B External Mobile Speaker...... %
VGS1 Voice Guide & Storage Unif ..o smriennssinnsssmeensservisennies 05,95
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To Purchase Alpha Amplifier Products,
See Up To Date Product Information and
Ongoing Specials Visit Us at
www.alphaamplifiers.com or Call 303-473-9232

*Alpha Amplifier products can be purchased
and serviced in Canada at Radioworid




40-6m Coverage

4 elements
3ea 40/30m, 4ea 20-6m

0 160lbs / 17.5ft* wind load

¢ 26ft turning radius

{  80m dipole option available

DB18 Yagi
¢  40-6m Coverage
¢ 3 Elements
2ea 40/30m, 3ea 20-6m
¢ 19ft Boom

¢ 96lbs / 10.1ft* wind load
¢ 21.58ft turning radius

DB11 Yagi
¢ 20-6m Coverage
¢ 3x19ft Elements

For more information about

""" . the entire line of SteppIR
2ea 20m, 3ea 17-6m T e

i om antennas visit our website:

0 63Ibs/5.9R" wind load www.SteppIR.com

0 10.5ft turning radius

*Some antennas pictured with optional equipment and/or in
custom configurations.

0
Y

¢
¢
Y
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DB18E Yagi

40-6m Coverage
3 Elements

2ea40m, 3ea 30-6m

19ft Boom
110bs / 12.1ft* wind load
21.58ft turning radius

40-6m Coverage
5 elements,

3ea 40-30, 5ea 20-6m
238lbs / 19.9ft* wind load
29ft turning radius

80m dipole option available

*shown as stacked pair

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




EXPLORE NEW HORIZONS

with this feature rich GPS-equipped portable.

Kenwood's dual-band transceiver * 1200/9600 bps packet TNC
with full APRS® and EchoLink® gL n ComRigEan

: : e Stand-alone Digipeater
support. Featuring the SiRFstar Il % USB. ort (mintB)

high-performance GPS receiver. * MIL-5TD810 and IP54 weatherproofing
e 1000 memory channels -;

ITM

e Cross-tone

The TH-D72A is perhaps the most g e
The TH-D72A comes with the PB-45L a 1,800
technology advanced, feature

mAH lithium-ion rechargeable battery. A

rich portable offered to the single charge will power the transceiver for

Amateur market. Easy to use, yet approximately 6 hours of normal use at *the a
. 5W Transmit level.To save battery power th_e

affordable. You be the judge! Output car Hiael afﬁfﬂ-._';:...,?r-‘ﬂ-ﬂé.mgm: ‘.:n._.-

The GPS and its logging funeti:
for up to 35 hours by turning off th
functions and running in the GPS only m.
Store up to 5000 points of track data, ’chere are
three ways to save track data: Interval, Travel
Distance or APRS® Beacon.

TH-D72A

144/440 MHz FM Dual Bander

C e me—

Free MCP-4A software will convert log data to
the KML file format.

SiRFstar f1I™ s & tracemark of C5F pic.
APRS™ s & reguitered tracemark of Bob Srunin ga. see Wi apriorg
Echrolink™ i & requriered tracemark of Synergenics, LLC 0 the USA see nwwecholink.org

KE N D Customer Support: (310) 630-4200 iz
Fax: {310) 537-8235 ‘www.kenwoodusa.com




Antenna Masts: Safety and Selection

Whether you are using a mast in a permanent installation
or a temporary public service application, this valuable
advice from a tower professional can help you avoid disaster.

Don Daso, K4ZA

Nearly every amateur who contemplates a
tower will need to include a mast to support
his or her antenna — or antennas. While
some hams simply mount their beams on
the side rails (the vertical legs) and rotate
the whole tower, most of us rely on masts
installed within the tower. Masts also come
into play for temporary installations, such
as those at public service events.

Either way, choosing the proper mast isn’t
a decision to take lightly. Your personal
safety, not to mention the safety of your
antenna, depends in large part on the type
of mast you select.

Mast Material

Consider the mast material itself. I've en-
countered almost every mast material dur-
ing my years as a ham tower professional,
from wood to fiberglass, conduit to fence
rail, water pipe to aluminum, and various
steel alloys. However, the fact remains
there’s neither a single nor simple solution
for every situation. In all cases, though, a
basic understanding of some physics, along
with the inherent strength of the materials,
will help you choose wisely and stay within
your budget.

Years ago, hams thought nothing of using
water pipe as mast material. The common
pipe available locally and cheaply is known
as ASTM 120, It is heavy, which led users
to think it must be strong enough for the
task. This was often true, but at other times
these masts failed spectacularly, as shown
in Figure 1.

A few minutes with the ASM International
Handbook demonstrates that for common
water pipe, no minimum yield strength is
specified at all!' Water pipe is intended to
convey fluids from point A to point B and
is not rated for structural uses, although it
is often pressed into service for light loads.

Water pipe is also measured by its inside

INotes appear on page 32.
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diameter (ID), so a smaller size (1.5-inch
ID) is required in order to mate with our
common 2-inch diameter U-bolts, clamps,
and rotators. The actual outer diameter
(OD) will still be under-sized — about
1.9 inches, in fact. If you were consider-
ing water pipe for your project, proceed
with great caution. For all but the lightest
jobs, you should use mast material that is
designed for structural applications and
rated accordingly.

Calculating Stresses
and Strengths

When selecting a mast, you must ensure
it will be strong enough. That means the
mast’s strength must be greater than the
stress of the loads you will place upon it,
with an additional margin for safety.

The bending stress on your antenna mast
depends upon;

B The wind load area presented by the an-
tennas specified in square feet

® The antenna position on the mast above
the top bearing

Flgure 1 — A water pipe mast failure. [Thomas Cox, KTSOM, photo]

= The mast’s cross-sectional area

® The peak wind velocity

The strength of y our mast is determined by :
= The yield strength of the mast material in
psi (pounds per square inch)

= The cross-sectional dimensions of the
mast (wall thickness and diameter)

Obtaining the data for calculating the
bending stress is easy enough. You can
obtain the information you need from
manufacturer’s data, your own measure-
ments, and your local county wind speed
ratings (along with additional information
that your nearest National Weather Service
office can provide).? The data for yield
strength is obtained from the mast vendor.

Consult Chapter 26 of the ARRL Antennca
Book for the fundamental formulas to cal-
culate stress on masts.> You can also use
commercial mast selection software. DX
Engineering (www.dxengineering.com)
and Champion Radio (www.champion
radio.com) both sell software that allows
you to simply “plug in” your values to de-



termine the strength of materials required
inyour installation. Once you’ve done that,
choose a mast that meets the requirements.

You may find that a simple antenna system
can be supported easily. For example, if
a single small tribander is going to be
mounted only a couple of inches above a
tower-top thrust bearing, water pipe may
work because the bending stress will be
very low. But if a “Christmas tree” array
of 10 through 20 meter monobanders is
going on that mast, you must use very high-
strength mast material such as 4130 steel,
which is strengthened with chromium and
molybdenum.

Mast Installation

Once you have obtained a mast, the next
challenge is to install it safely. The most
common problem encountered during
mast installation is maneuvering that long,
heavy mast up the tower and into position.
Here are some helpful suggestions.

If you are building a new tower, install the
mast as soon as it is practical. For instance,
if you are using a 24-foot length of tubing,
install the mast inside the tower as soon as
you have the first 30 feet of tower erected.
It is much easier to install the mast inside
the tower sections and pull it up, rather than
attempting to lower it into the relatively
small diameter sleeve or thrust bearing,
from above the tower.

Simply lower the mast into the tower sec-
tions and let it rest on the tower foundation
as you build the rest of the tower. (The
longer the mast, the less likely it will fit
into the tower between the rungs of regular
lattice tower, so take advantage of the op-
portunity!) It is then an easy task to raise
it once the tower is complete, pulling it
up and through the bearing. Use muffler
clamps as safety stops above the bearing,
and slings to lift it into place.

If you are replacing a mast and must lower
the new mast through the bearing from
above, you will likely find the following
technique helpful. Any long mast, no mat-
ter its material or how light, will exert some
serious bending forces (torque or moment)
on the person climbing the tower. It’s very
hard to hold such a thing in position, guid-
ing it down and through a hole only slightly
larger than the mast’s own diameter. Add
some wind and some wobble, and any
climber will begin to worry. Such work is
dangerous and not trivial.

Flgure 2 — A basketball hoop can be used with
a gin pole to control movement as a mast goes
into place. [Don Daso, K4ZA, photo]

Figure 3 — Two Slipp-Nott mast clamps and
hardware. [Photo courtesy of Tennadyne]

It’s critical that the mast remain as vertical
as possible, yet secure. While I've read
of various methods to guarantee this, the
simplest way is not allowing the mast to
move away from vertical. A loop or ring,
secured to the top end of the gin pole will
provide that stability. I use an inexpensive
basketball hoop as shown in Figure 2. Itcan
be easily attached and removed.

Mast Alignm ent and Realignment

Despite torquing things down as tightly as
you can, you may one day look up and no-
tice your antenna(s) have turned from their
normal position. At the top of the tower,
you find one of two things: either the an-
tenna has slipped on the mast, or the mast
has slipped in the rotator. Such slipping is
quite common on chrome-moly masts, for
example, because of the steel’s hardness.

I do not recommend pinning masts to
antennas or rotators with a bolt through
the mast. In worst-case scenarios, rotators

and antennas are then more likely to break,
which is always more troublesome and
costly compared to a simple readjustment.
Slipping arises from the typical U-bolts
used to hold the mast in place. They simply
do not have sufficient surface contact area.
Some extra “clamping power” is called for
to prevent such slippage. A commercial
product, the aptly named *“Slipp-Nott,”
available from Tennadyne (www.tenna
dyne.com/slipp_nott.htm) and shown in
Figure 3, works great if you use the com-
mon 2-inch mast material. The Shpp-Nott
provides nearly 90% surface contact area,
producing greater holding force.

Another option is using U-bolts with
“flattened”’ clamping areas, such as those
developed by Cycle 24 (now sold by DX
Engineering). Shown in Figure 4A, those
bolts have more contact area between the
mast and the bolt, increasing the clamping
force. Photo 4B is of my homebrew version
that adds a second U-bolt with short straps
to clamp the mast above the rotator clamp.
Although the Cycle 24 clamp is shown, a
standard U-bolt can also be added and will
add to the overall holding ability.

Conditions Beyond Your Control

If you do a simple search for wind tables,
charts or wind zone diagrams, you’ll en-
counter confusing and sometimes conflict-
ing data. While measuring wind velocity
is easy enough, the charts usually provide
averages of wind speed over long periods
of time. Unfortunately, it is the gusts or
peak wind speeds that wreak havoc with
antenna sy stems.

Because we can’t predict when gusts will
occur, it becomes necessary to gather all
the relevant data, make some educated
calculations, and proceed accordingly. But
modeling, figuring, and software-driven
conclusions will only take us so far. At
some point we have to let experience guide
our choices. If you don’t have that experi-
ence, or are unwilling to take the risk, con-
sult a professional engineer familiar with
conditions in your area.

Besides wind, which we can design for,
there is ice to consider in some regions.
Again, we can design for ice loads, but
here is a significant point to remember:
we cannot design for what will happen to
structures when the ice comes oft. Ice never
sheds in a predictable fashion. Ice tumbles
off in bits and pieces. The load changes
dramatically as the ice departs. Add some
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(A)

Flgure 4 — A U-bolt with a flattened clamp-
ing area (A) for greater clamping force. [Photo
courtesy of DX Engineering] & homebrew
version is shown at (B) using a pair of straps to
add a second clamp for extra clamping. [Don
Daso, K4ZA, photo]

wind and you’ve potentially set the stage
for disaster.

One of my clients recently suffered a bro-
ken boom on his C-19XR Yagi antenna
during a fairly uncommon North Carclina
ice storm. Compiling some simple figures,
I reasoned that once the beam was loaded
with ice, it likely weighed more than 200
pounds. When the wind began whipping
up, the strength of the boom was quickly
exceeded and it failed.

Despite your best efforts, it isn’t always
possible to build in a sufficient safety
margin for every scenario and still remain
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within a reasonable budget. If that is the
case, consider purchasing insurance to pro-
tect y ou. Insurance should cover the cost of
removing damaged antennas, masts, and
tower hardware — a job best left to pro-
fessionals with the proper equipment and
years of experience.

Be Safe and Wise;
Prepare and Plan

Here is a truth that should be universally
acknowledged; an antenna system is first in
a ham’s hierarchy of hardware and if there
is a tower in your plans, the mast should be
near the top (pun intended) of the items on
which to concentrate your attention. Start
by choosing mast material that is strong
enough for the loads you expect it to sup-
port. Prepare yourself for the job of instal-
lation before you start up the tower. And be
sure to leave yourself plenty of margin both
in material selection and safety (always use
a body harness) when working aloft.

New Products

Motes

TASM Handbook Volume 1: Properties and Selec-
fion: Irons, Steels, and High-Ferformance Alloys
and ASM Handbook Volume 2: Properties and
Selection: Nonferrous Alloys and Special-Pur-
pose Materjals, ASM International (Formerly
the American Society for Metals); products.
asminternational.org/bk/ndex.sp.

2 Structural Standards for Steel Antenna Towers
and Antenna Supporting Structures, TIA Stan-
dard TIA-222-G, Telecommunications Industry
Association, Aug 2005; www.tlaonline.org.

3ARRL Antenna Book, 22nd Edition, ARRL, 2012:
www.arr.org/shop.

Daon Daso, K4ZA, is the author of Anfenna
Towers for Radio Amateurs (www.arrl.org/
shop). You can contact Don at kdza@juno.com.

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

VOTE~

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

DXireme Recepiion Log Software
DXtreme Reception Log — Advanced Edifion

Version 9.0 is a Windows logging program for

radio and TV monitoring enthusiasts. In addition to the usual logging functions, an embedded
audio feature lets users create and maintain an audio archive of stations heard. A Schedule
Checker imports schedules from the FCC, Aoki, and EiBi websites and displays schedule data
according to user specified filter criteria. A Last Log Entries Grid shows up to 5000 of the
most recent log entries added. The records can be sorted, and double-clicking them displays
their detailed data in the Reception Log window, The program also features an integrated QSL
imaging facility that that allows users to scan physical QSL cards and capture electronic QSLs
received over the Internet. Reception Log saves both types of QSLs as digital images to view at
any time. The software includes a customized paper and e-mail reception report generator and
integrates with Afreet Omni-Rig and DX A#las programs. Price: $89.05 for new users; upgrade
pricing available. For more information, or to order, visit www.dxtrerme.com.
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XP to Linux: The “Why” for Hams

With Microsoft no longer supporting Windows XP, is it ime to consider Linux?

Bill Kibler, WAGSAZ

[ am a retired Senior Software Engineer
from HP who has seen more than his fair
share of Windows' “blue screen of death.” 1
managed a software build factory where we
spent 95% of our time fixing Windows issues
and 5% of our time making sure the Unix/
Linux systems hadn’t run out of disk space.
You can see from that why all my personal
and business systems are running Linux.

With Microsoft dropping support for XF,
now would be a good time for hams to con-
vert their systems to Linux, like 1 have. The
questions for many hams will be — why?
What will I get by converting to Linux?
How do I convert? What will I lose when
I convert?

I will start with what it means to lose Micro-
soft support.

The End of XP Support

If you have been getting Microsoft updates
on a regular basis, your XP machine should
have patches for fixing bugs, virus prob-
lems, changes in any standards, and so forth.
But all of those “updates™ have now come
to an end.

As a result, over time your system will
become more vulnerable to virus and mal-
ware infections, to the point where it may
eventually become unusable. Many of the
programs you enjoy will become outdated
and may fail if a needed patch is not applied.

One answer to the infection threat is to
simply take your system off the Internet,
but then how would you download software
updates to that new rig that only came with
Windows tools? The answer is to run Linux
alongside Windows XP on the same hard
drive, through a technique known as dual
booting.

Reasons to Consider Linux

There is a solid economic reason why whole
countries, large corporations, schools, and
small businesses have made the transition
to Linux. Typically, they see their overall IT
expenses drop by 40%, and in some cases to
209 of previous yearly costs.

In contrast, consider the cost factors of re-

maining with Windows. In the past, you had
the option to upgrade Windows for a cost
of about $100. You’d purchase the upgrade
CD, install it on your computer, and you
were ready to go.

But even if you had $100 in your pocket
today, that upgrade path no longer exists.
Instead, you must install a completely new
version of Windows that will utterly erase
your hard drive in the process. That means
you will have to re-install all of your soft-
ware and totally reconfigure the computer,

Worse yet, you will likely discover serious
compatibility issues with your software and
hardware. Some programs simply will not
run at all. And for internal hardware issues,
the only cure will be buying a completely
new PC!

Compare that scenario to the Linux alterna-
tive. To install Linux, you can download
everything you need and perform the opera-
tion for the cost of a few blank CD-ROMs

or DVDs. Because there is basically no
cost associated with Linux, this also means
you can iry various versions until you find
something you like. If you find you don’t
like Linux at all, you've lost nothing but
your time. You can go ahead and purchase
that new desktop computer, laptop, or tablet
with the peace of mind of knowing that you
explored the alternatives.

Of course, cost isn’t the only reason to try
Linux. Consider the following:

= There are no licensing entanglements,
which means that you can install Linux on
more than one system.

® [f your hardware is antiquated, there are
special versions of Linux that will add new
life to an old system.

= Linux uses open standards like ODF
(Open Document Format). which fixes the
Word version compatibility problem.

= [inux is finding its way into more em-
bedded and special systems, and therefore
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knowing Linux allows you to understand
and use exciting technologies, such as the
Raspberry Pi microcomputer.

For many Linux users, Linux is all about
choice. Every ham has different work habits
and requirements. Some may also need
special support for issues like blindness. As
your skill set changes with Linux, you can
adjust every aspect of your environment to
match the way you work.

Try a Dual Boot

The advantage of dual booting for XP
converts is that you get to keep what you
already have. You are just adding Linux to
your toolbox.

Dual booting allows for a more gradual
migration, but I must warn you that it will
take longer to fully understand and adjust
to how Linux can work for you. The Linu.x
install tools will typically mount your XFP
hard drive partition, so when running from
Linux you will have full access to read and
write your old XP data. For those wanting
to take XP “offline,” you can download data
using Linux and save it on the XP partition
for later use. There are even advanced tools
that will run virtual XP environments using
the XP partition.

The first step in the dual boot process is to
prepare the old XP partition. For normal XP
users, your hard drive will have one or two
partitions. In the early days, PC vendors
shipped disks with units; later they just
added an extra hard drive partition to con-
tain a “restore” file system for when the nor-
mal hard drive partition became corrupted
or infected. In both cases, your hard drive
will be fully used and will have no extra
room to install another operating system.
Your choices are getting a new hard drive,
which is probably not possible for very old
systems as that style of drive is no longer
made, or shrinking your main partition to
make room for Linu.x. If, by chance, you can
afford and find a new drive, adding it to the
mix is probably the best option.

If You Need to Shrink...

If you find that you must shrink your hard
drive partition, there are a number of steps to
do first, the main one being to back up your
hard drive. Keep in mind that any number of
things could go wrong at any time, so you
need a backup of your data even if you don’t
convert to Linux. The next step is using the
Windows tools to check for disk errors and
defragment the hard drive. Defragging is
important as we want all the data moved
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to the beginning of the hard drive. Do the
defragging even if Windows says it is not
needed.

This would also be a good time to remove
any junk on your hard drive (old software
you no longer use, documents you don’t
want to keep, etc). The more room you
make, the larger the Linux partition can be.

Some users will find that they have prob-
lems that Windows tools cannot fix. This il-
lustrates the importance of making a backup
copy of your hard drive. You may need to
completely restore the hard drive before you
can proceed.

When you're ready to start shrinking, the
best tool I have found is the GParted.iso
CD-ROM. This Live Linux utility disk
comes as an ISO image and can be found by
searching the Internet or ordering from any
of the Linux disk suppliers; a Google search
will return many featured and free sites to
use. Once you have downloaded the latest
version of GParted.iso and burned it to a
disk, start by inserting the CD and rebooting
your computer.

[ suspect a lot of systems out there will
have the Basic Input/Output System, or
BIOS, configured in such a way that it skips
anything in the CD-ROM/DVD drive and
goes right to the hard drive when powering
up. You will need to change that by going
into the BIOS menus and changing the boot

order to use the CD-ROM or DVD drive
first.

Watch your monitor closely as your com-
puter boots up. You will see a brief text mes-
sage telling you that if you press and hold
a certain key, such as F12, you can access
the BIOS menus. Follow that instruction —
you’ll have to restart again if you are slow to
reach the key!

Once you have access, search through the
menus until you find a reference to “boot
order”” Change the order to make the CD/
DVD drive the first device the computer
checks. Save your changes and reboot the
system with the GParted.iso CD in the
drive.

If all goes well, GParred should start. Select
the “C" drive or main partition and click on
the RESIZE box to see the options. You can
use the mouse to move the right side end
toward the left side, but be careful not to
move the left end point. I find it is safer to
change the values in the AFTER box, which
is the size of the new free space you want for
Linux. I recommend about 10 GB, although
if you are going to do more than just test
Linux, 30 to 50 GB seems better.

Once you have the new size entered, make
sure the BEFORE box hasn't changed —
typically it should be “0.” This controls the
beginning point of the Windows partition,
and it is best not to change it.

® | earn more about Debian, or about Linux in general: https://www.debian.org/

intro/about.

® For information about getting or buying Debian disks or images: https://www.

debian.org/distrib/.

= An excellent support page for Unbuntu Linux Amateur Radio software: https://

wiki.ubuntu.com/UbuntuHams.

= For that old Windows 95 system collecting dust, learn about Puppy Linux here:
puppyLinux.org/main/Overview and Getting Started.htm.

= A version of Puppy for very old PCs: puppyLinux.org/main/Long-Term-

Supported WaryPuppy.htm.

B Fldigi is an excellent Amateur Radio multimode program for everything from
PSK31, to RTTY and much more: www.w1hkj.com. There is even a “how-to” for
using Puppy Linux and Fldigi at www.w1hkj.com/flpuppy.html.

® Andy's Ham Radio Linux Live DVD (1.6GB), contains a lot of Amateur Radio soft-
ware including Fldigi, Gpredict, earthirack, XLog and cqgrlog, flrig and grig, xnec2c,
gEDA, and much more: sourceforge.net/projects/kb1oig-andysham/.

= Vjrtual Box is a PC emulator that can boot ISO images downloaded from the
Internet without burning DVDs. Many Linux releases can install Virtual Box by using
their package manager. Windows and OS X users wanting to try Linux in Virfual Box
can download it from: hitps//www.virtualbox.org/wiki/Downloads.

® The Linux Australia website provides links to hundreds of ham projects, both very
old and very new: radio.Linux.org.au/?sectpat=All.
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you will see when you restart or turn on your computer after completing
the dual-boot installation. Linux is the default option and will boot in 30

seconds if no action is taken.

If everything looks correct (you did back up
your hard drive, right?), use the APPLY tab
and GParted will start shrinking the parti-
tion. This can take a very long time if you
have lots of data to move. There may be a
second partition that contains a RESTORE
file system and it can be ignored or removed
if you never want to re-install the original
Windows operating system.

Installing Linux

Insert your Linux installation CD or DVD
and reboot your computer. If you didn’t
need to shrink your Windows partition, you
will need to change the boot order as de-
scribed in the previous section so that your
BIOS will “look™ for the CD/DVD drive
during the rebooting process.

As the Linux installation routine begins, it
will present you with a menu. Follow the
instructions; they are straightforward. Just
be careful when it comes to the part of the
installation concerning hard drive partition-
ing and formatting.

Selecting USE WHOLE DISK will generally
mean that Linux will completely overwrite
the Windows partition, which you obviously
don’t want to do! It will be safer to select
MAMNUAL PARTITIONING, because you want
to be sure to only change the new space (or
drive). Some installs will be clear that they
are partitioning and formatting the unused
space and selecting that option will also
work.

The objective is to provide a Linux partition
using ext4, containing all the data in one
partition, mounted on “/* or root, with a
swap space of at least the same size as your
available RAM, although I generally use
at least 1 GB to keep it simple. When you
are happy with your selections, you will be
asked to confirm that you understand that
the next step will alter your hard drive’s par-
tition table and that there will be no restora-
tion possible should it be wrong.

This is the moment of truth. You must feel
confident that what you are doing is correct
before you allow the software to proceed.
Keep in mind that you can abort the install
any time up until the moment the software
re-partitions the hard drive,

There are several places in the install where
things can go wrong, especially with older
XP systems. They may have bad hardware,
buggy motherboards, or unsupported com-
ponents. For those cases try the “‘fail safe
options”™ and if those fail, you will need to
check the Internet for solutions.

If the installation is a success, and most will
be, you can reboot your computer and you
will see a menu asking you to choose Win-
dows or Linux. You will see this menu each
time you restart or turn on your machine.

Conclusion

One topic I didn’t mention is the use of Live
Linux DVDs and CD-ROMs. This is a great

An old HP laptop using Linux Wine, a Windows emulator that is being
used to run Windows Yaesu PCC—-450 software, which in turn is communi-
cating serially with an FT-450 transceiver and a Signalink USB interface.
All units are powered by two solar collectors and three solar batteries.

way to get a taste of Linux without modify-
ing your hard drive at all.

The Live disks boot from the CD/DVD
drive (there’s that BIOS boot order issue
again!) and the software runs entirely from
RAM. If you want to make a Linux presen-

What is a Linux “Distro?”

A “Distro” is short for a Distribution,
as Linux is a collection of programs
or modules that represent a selected
functional design. That design can be
used as a general purpose desktop
workstation or a specific embedded
use, such as powering Android phones.

By being modular, Linux can be
customized to provide various sets
of features or functions within size
constraints. Distros range in size from
45 MB to over a gigabyte. They can
be command-line only, or use one of
many desktop packages to provide
point and click functionality. You can
add or manage the packages or func-
tions the Distro petforms by using one
of the many “package managers.”

The website distrowatch.com
rates Distros by how many were
downloaded from their site each
week. You can search their database
by several criteria to help select a
Distro for a specific need, such as
“Old Computers,” which returns 19 to
choose from.
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tation at your local ham club, Live CDs are
ideal for giving members a safe, noncom-
mittal way to try Linux themselves.

[t is important to emphasize that Linix is
free and thus your expenses for testing and
trying Linnx are as close to zero as you are
likely to find. Should you find it is not for
you, you can format the Linux partition in
NTES and Windows will use it for data.
However, I'm willing to bet that you will be
pleased to discover that Linux has increased
systems performance, provided new tools
for old jobs, and returned “fun” to the terms
you use for describing your computing
experience!

Bill Kibler, WASSAZ, has been a ham since the
early 1960=s. He has a Masters degree in Com-
puters and Education, worked in broadcasting,
geophysics, ran TCJ magazine, and worked

for majar computer companies doing software
and hardware engineering. His website at
kiblerelectronlcs.com has the TCJ back issues
and new articles on using Forth, Linux, Beagle-
Bones, and many ARM platforms. You can con-
tact Bill at kibler@ psyber.com.

For updates to this article,
see the QST Feedback page at
www.arH.orgffeedback.

VOTE—

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

—
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positioner from J-Systems operates from any
12 V dc power source and is intended for
remote, solar power, and mobile applications.
It can be used to position loads up to 13
pounds, including cameras, [R or white light
illuminators, speakers, or wireless antennas, The
unit is made from powder coated aluminum and
uses stainless steel hardware. Multiple IP based
controllers are available. The advanced PWM
controller offers precise closed loop dc servo
control with a virtual joystick web interface. For
more information, visit www.j-systems.com.

Strays

QST Congratulates...

sARRL Life Member James M. Roop, K9SE
(ex-WASQFL, KOBI), on his retirement from
the Federal Communications Commission after
37 years of service. James retired on May 30,
2014 as the District Director of the Chicago
District Office. Additionally James was sta-
tioned at the Allegan {Michigan) Monitoring
Station until its closure in 1996 where he
administered the monitoring training program,
as well as training foreign engineers in the
United States Telecommunications Training
Institute (USTTI) program.

®Dr Kevin Kloesel, KESNFJ, who was ap-
pointed to newly-created position of Univer-

ulates Fov impmd. 1 here mierface 3 F 1= =
et caulate Fev impadance matehe — o LEIL,  WIAD WTE T [FUNCINONTREND WAIE 1o [BTHE ey ok
& DT Type: None: ATT x X L) X K 100 Mz CW USE LS8 AITY OV
P Tpec.  None WO X " COMPR z 4 7 o
| Seanifponds AROD_IRA0 Raur Al ® ® o » b z T
| bam pits: B F « x % X wFo or s =l
| ;ﬂ: hits: Ilm e X X TS5 X X COPY A=B
Faabinase  hargusie er LK s o s am
o e [ _ ’ ANF T |rosmEm
T 19,00 kHz PAT 14 b K KON | HERRVRG
Il anonans e R e o e
EAML __«Lokns RFPOWIR € x Mon x » - "
Froek End MICGAIN % ® MANNGTEH X % BN i
e Toan et lBE e i ¥
T -1848 :!g".:ubu :“DJ(:J RO . = HAND DOWN X
AGC « " MUTE Lt
HRENDH, % x VINLE SCAN RIGHT
El??:el'l“ REVTARX TUsE ¥
b £ppltcaslon: Mony [ | om GRIG: Wesu FT-50 @ Terminal sl | BEEY .
nwm B 3 - G %
GOP#5 0 @Bweman Grig Linux software controlling a Yaesu FT-450 transceiver.
Pan/Tilt Positioner from J-Systems =
The JPTH-13M pan/tilt joystick controlled =
-

sity Meteorologist under the Emergency
Preparedness office of the University of

Oklahoma.

1 would like to get in touch with...
®Anyone who has QSL cards from the former
holders of the call W4TI: Arthur Seager, Robert
Sommerville, and James Pullman. Please con-
tact Chase Turner at wdti@arrl.net.

mAnyone who might be interested in partici-
pating in an expedition to the island of Peleliu
in 2019 to commemorate the 75th anniversary
of the Battle of Peleliu. Contact me, James
Fayard, KESIDJ, at rastus@igottahaveajob.
com, or keSjdj@arrl.net.



A New Life for an SB-610 Monitor Scope

Convert a derelict monitor scope to a solid state ham shack
oscilloscope and add an analog clock display.

Dave Cook, WAOTTN

I have a Heathkit SB-610 monitor scope in
my shack. Though it is tube based and was
designed in the 1960s, it still performs its
intended primary task well, which is to dis-
play a transmitted signal pattern, RF enve-
lope, RF trapezoid, or radioteletype (RTTY )
cross pattern.! Its classic design blends in
with my Collins S-Line equipment.

I received a rare disappointment from the
*610 when [ tried to attach an accessory
analog/digital clock display card (designed
by Jan de Rie) to its X and Y input termi-
nals (HOR. and VERT. respectively on the
back panel).2-? Instead of a sharp analog
clock face with an auxiliary digital time
display (see Figure 1), I was presented
with an image that looked like a heap of
limp spaghetti. [ had pushed my 610 too
far — it lacked the bandwidth to produce
the display.

It occurred to me that if a solid state CRT
driver circuit were provided for an SB-610,
there would be adequate bandwidth for the
clock display. In my research I came across
the website of Jon Stanley (not to be con-
fused with John Stanley, K4ERO), which
has a wealth of information pertaining to
solid state conversion of tube based oscillo-
scopes.* Jon has designed a new CRT driver
board, which is available on his website.’

I consider my SB-610 to be a collectors’
item and [ would no sooner hack into this
vintage piece than I would into one of my
S-Line radios. Fortunately, there were many
produced and quite a few have become der-
elict over the years and ended up on Internet
auction sites advertised as “For parts or
repair”” | obtained such a unit, which had
a front panel and CRT that were in good
shape. The transformer had a bad winding,
which made it undesirable for someone
doing a full restoration because functional
transformers are so hard to find.

Notes appear oh page 43.

Flgure 1 — Oscilloscope clock display gener-
ated by Jan de Rie's AVR Oscilloscope Clock
available from SparkFun Electronics at www.
SparkFun.com.

Tear-Down

The first step in the conversion was the
“tear-down.” The key here is to tear down,
not tear up — try to do as little damage as
possible, especially to the front panel, CRT,
and its socket. Rather than laboriously
clipping or unsoldering component leads,
[ left everything connected and simply
unfastened nuts and screws. [ threw away
the leaky electrolytic capacitors and set the
tangle aside in my junk box in case [ need
original components in the future for my
functional SB-610.

With all the parts removed, the chassis was
accessible for cleaning. Because this was
not a restoration project, I scrubbed and
then sanded the chassis with fine sandpaper
until it was shiny. I removed the tarnish
from the CRT magnetic shield and painted
it flat black. The front panel was cleaned
with glass cleaner, taking care not to rub off
the labels, which [ decided not to modify. A
series of photos detailing the tear-down and
construction is available at my Picasa web
account.® Before getting into the construc-
tion, we’ll look at the circuitry.

Circuitry
The block diagram of the modified SB-610
is shown in Figure 2. In addition to the

CRT and the power transformer, there are
three functional blocks — the CRT driver
board, the clock display module, and the
sweep generator. Each is discussed in detail
in a separate subsection below with the
exception of the CRT driver board, which
is divided into a subsection describing the
power supply and a subsection describing
the X, Y, and Z axis drivers for the CRT.

I chose to leave the front panel labels
unchanged. For the most part this did not
present a problem — controls such as
INTENSITY and FOCUS retained their indi-
cated functions. The two controls where the
function has changed from the panel label
were SWEEP and TONE GEN.

The new purpose of the SWEEP control is to
select the source signal for the CRT driver
board. The left position marked INT. selects
the oscilloscope function where the VERT.
input from the rear chassis jack is routed to
the VERTICAL GAIN control, the ramp output
HOUT of the sweep generator is routed to
the HORIZ. GAIN control, and the sweep
generator BLANKING output is routed to the
Z axis amplifier through ZIN on the CRT
driver board.

The center position of the SWEEP switch,
labeled RF TRAP, selects the clock display
where YOUT and XOUT are routed to the
VERTICAL GAIN and HORIZ GAIN controls
respectively. There is no connection to the
Z axis amplifier for this mode.

The right position of the SWEEP switch
marked RTTY selects XYZ mode where di-
rect inputs from rear chassis jacks HOR. (X
input), VERT. (Y input), and TONE (Z input)
are connected to the HORIZ. GAIN control,
VERTICAL GAIN control, and CRT driver
board ZIN respectively. There is a fourth,
unused switch position reserved for future
expansion.

The purpose of the TONE GEN. switch is
now to select different sweep speeds for
the oscilloscope display mode. While there
are only three marked positions on the front
panel (OFF, 1.5 KC, 2-TONE), the switch has
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Flgure 3 — Schematic diagram for the power supply section of the CRT driver board. Mote that part IDs are not necessarily sequential and parts
with critical form factors to fit the PC board have suggested Mouser (www.mouser.com/) part numbers. Where different, part IDs marked on the

PC board are shown in parentheses.

C15 — 10 pyF 450V electrolytic capacitor
(647-UVZW1000MHD).

C16 — 1 pF 450 V electrolytic capacitor
(667-ECA-2WMO010).

C17, C18 — 2.2 yF 450V electrolytic capacitor
(667-ECA2WM2R2).

C19 — 100 yF 16 V electrolytic capacitor
(667-ECA-1CM101).

four positions, with the slowest at the left
and each position to the right 10x faster
than the one before it. The SWEEP FREQ.
control varies the selected sweep speed.
The PULL FOR CLAMP function is currently
unused.

CRT Driver Board — Power Supply
The CRT driver board was designed by
Jon Stanley.” Connections to the board are
made via solder pads around the periphery.
The nomenclature used on the schematics
and block diagram is the same as that used
on the board.

The schematic for the power supply sec-

G20, C22 — 470 pF 450V electrolytic capacitor
(667-ECA-1CM4T71).

C21— 1000 pF 16 V electrolytic capacitor
(667-ECA-1CM102).

D3 - D6 — 1N4007 1 kV 1 A Si diode.

D7, D8 — 1N4004 50V 1 A Si diode.

R11—470 k2 'a W resistor.

R33, R36 — 1 MQ 5 W linear potentiometer
(31VCE01-F).

tien of the board is shown in Figure 3. The
power supply provides five voltages to the
CRT controls and the amplifier section of
the board: B+, B-, B-—, +5, and -5.

The B+ supply (nominally +335 V un-
loaded) is derived from a full wave rectifier
comprised of the center-tapped 480 V sec-
ondary of power transformer T1 and recti-
fier diodes D3, D4, and filter capacitor C13,

The B- - and B- voltages (nominally
—670 V and —335 V unloaded) are pro-
vided by the tapped voltage doubler circuit
comprised of C16, D4, D6, C17, C18, and

R35 — 1 M2 %2 W linear potentiometer w switch
(31VMB01-F3).

T1 —Hammond 270X power transformer 480 V¥
CT. 6.3V, 5V (546-270X).

U4 (IC4) — LM78L05 45 V low power voltage
regulator (512-MC78L0OSACP).

Us (1C5) — LM79L05 —5 V low power voltage
regulator (512-MC79L05ACP).

R11, The circuit is fed by one end of the
240 V (referenced to the grounded center
tap) power transformer secondary.

A regulated positive 5V +5 is provided by
Y-wave rectifier D7, three-terminal positive
voltage regulator U4, and electrolytic filter
capacitors C20, C21. Voltage is supplied
to the Y:-wave rectifier by one end of the
6.3 V secondary of the power transformer
T1. The other end of the 6.3 V secondary
is grounded.

Similarly, a regulated negative 5V -5 is
provided by Y2-wave rectifier D8, three-
terminal negative voltage regulator U35, and
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electrolytic filter capacitors C 19, C22. Note
the pin assignment differences between U4
and U5.

At this point, before proceeding with fur-
ther construction, it’s a good idea to verify
proper operation of the power supply by
temporarily connecting the 480 V second-
ary and center tap along with the 6.3 V
secondary. Double check the polarities of
all capacitors and diodes and make sure
that U4 and U5 are not swapped before
applying ac power. Measure voltages with
a meter that has a 10 MQ input imped-
ance and use the old-time ham’s method of
keeping one hand behind you when prob-
ing. After verifying the voltages, be sure to

discharge all capacitors before proceeding
with construction.

CRT Driver Board — X, Y, and 2
Amplifiers

The x axis and y axis beam deflection
amplifiers as well as the z axis beam blank-
ing amplifier are shown in the Figure 4
schematic.

Because the amplifiers for the X and Y
axes are similar, we’ll only consider the op-
eration of the Y axis amplifier. The vertical
signal from the wiper arm of switch S1-A
is connected to top of the voltage divider
potentiometer R14 (VERTICAL GAIN),
which will provide between 0 and 100%

of the signal to the non-inverting amplifier
comprised of operational amplifier U1A,
and feedback network R10 and R47. The
amplifier gain is 5.7 as determined by the
ratio (R47 + R10) / R10. The amplifier
power supply is 5V, so, given the gain of
5.7, the maximum signal that can appear on
the potentiometer wiper arm before ampli-
fier saturates is 5.0 / 5.7 or approximately
+0.88 V.

The amplifier output is connected to one
input of a differential amplifier consisting
of: collector resistors R2 and R3; transis-
tors Q4 and Q35; and emitter resistors RS,
RY, and R5. The CRT vertical deflection
plates are driven by outputs Y1 and ¥2. The

| I A QS1409-Cook08
From R2
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of S1A TLOg2 +5V ZTX458 Pins ZTX458
VERTICAL R14 YSIZE 3 Q4T p—or & Front View
G IRk R15 VERTICAL
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I Ak A
| Lk A |
Tk & R5
: & 47k :
| L | E
| e | B
| * 1o+ |
From R7 R6 |
Wiper 56 k% ToCRT 56 k
of 318 U]rEE élsCzH ZTX458 Pins ZTX458 | TLO84
Top Vi
HORIZ. R16 G2iTe) g-osi00- Qi) I op View
GAIN 100k XPOS R13 HORIZ.
| 10k POS.
> R1 -5y
[ : Ak |
| R18 Tk < R4 |
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[ 1L |
| |
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| Z ag(ro) ERIT ¢ A | _
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Figure 4 — Schematic diagram for the amplifier se ction of the GRT driver board, Note that part IDs are not necessarily sequential and parts with
critical form factors to fit the PC board have suggested Mouser (www.mouser.com/) part numbers. Where different, part IDs marked on the PC

board are shown in parentheses.

C1 — 0.001 pF ceramic disc capacitor 2 kV
(140-202P6-102K-RC}).

R1, R9, R19 — 1 k2 %4 W resistor.

Rz, R3, B6, R7T — 56 k{2 2 W resistor.

R4, RS, B8, R18 — 4.7 k&2 4 W resistor.

R10, R12 — 10 k2 % W resistor.

40 September 2014

R13, R15 — 10 k2 & W linear potentiometer
(313-1000F-10K).

R14, R16 — 100 k2 4% W linear potentiometer
(313-1000F-100K).

R17 — 1 M2 %4 W resistor.

R34, R46. R47 — 47 k2 %4 W resistor.

51— 3POL 4POS rotary switch (105-SR2511F-
34NS5).

Q1—-Q4, Q9 (T1—-T4,T9) —ZTX458 400V
MNPN transistor (522-ZTX458).

U1 (IC1) — TLos2 dual JFET wide bandwidth
operational amplifier (511-TL082IP).



other input to the differential amplifier is
supplied by voltage divider potentiometer
R15 (VERTICAL POS.). Its output (YPOS)
will vary between +5V and -5 V according
to the setting of the VERTICAL POS. control,
which matches the approximate dynamic
range of the non-inverting amplifier. When
both inputs to the differential amplifier
are the same voltage, the differential volt-
age between the outputs Y1 and Y2 should
be essentially zero (ignoring component
variations).

It we consider just the left half of the ampli-
fier, the voltage drop across the collector
resistor R2 is determined by the voltage on
the base of Q4 and the resistance of emit-
ter resistor R8. Assuming a quiescent state
with O V on the base of Q4 and a 0.6 V drop
from base to emitter, we would have 4.4 V
across the emitter resistor R8 with a resul-
tant current flow of 0.94 mA. Essentially
the same current will flow through collec-
tor resistor R2 with a resultant voltage drop
across the resistor of about 52.4 V. Again,
with 0 V on the base of Q3, the right side
of the amplifier would have the same state
with 52.4 V across collector resistor R3.
Even though there are voltage drops across
both collector resistors, the net difference is
zero, so there is no vertical deflection of the
CRT’s electron beam.

As the voltage on the base of Q4 increases,
the current flow through emitter resistor
RB also increases, causing the voltage drop
across collector resistor R2 to increase. As
the voltage across R8 increases, current
will flow through R9, which will cause the
voltage across Q3’s emitter resistor to in-
crease. However, the base voltage of Q35 is
fixed and forcing its emitter voltage higher
will act to “turn off”” Q3, which in turn will
cause less current to flow through Q5’s col-
lector resistor R3. The net effect is that the
voltage drop across Q5’s collector resistor
will be less while the voltage drop across
Q4’s collector resistor will be more com-
pared to the quiescent state. The resultant
differential will cause the CRT’s electron
beam to deflect. Decreasing the voltage at
the base of Q4 will have a contra effect with
a resultant beam deflection in the opposite
direction.

The Z axis amplifier is really a switch de-
signed to deliver a negative-voltage beam
blanking pulse to the CRT. In the quiescent
state when transistor switch Q9 is off, one
end of capacitor C1, which is charged
through the 1 MQ resistor R17, will be at

[f o e T RRTI R s T 1
| +5V | NES555 2N3906
| | Top View Front View
1 b &
I e &R2 | ;
| o 4100 kQ [
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Flgure 5 — Schematic diagram of the sweep generator designed by Jon Stanley.

C1, C3, C6 — 0.1 pF ceramic disc capacitor.
C2 — 1 uF ceramic disc capacitor.

C4 — 0.01 pF ceramic disc capacitor.

C5 — 0.001 pF ceramic disc capacitor.

D1 — 1N4148 Si diode.

BR1 — 10 k2 %4 W resistor.

R2, B3 — 100 k2 14 W resistor.

a potential of B+ V with respect to ground.
The other end of C1, which comprises the
Z axis output G1, will be at a potential of B-
—V with respect to ground because itis con-
nected to B—— through resistor R34. When
a positive pulse is applied to the base of Q9
through resistor R19 (ZIN), Q9 will turn on.
This will place the B+ end of the capacitor
at ground potential. Because the voltage
across a capacitor cannot change instanta-
neously, this will cause the B- - end, and
hence the G1 output, to shift more negative
by the magnitude of B+.

Sweep Generator

Figure 5 shows the sweep generator sche-
matic. The NE555 timer circuit Ul is
wired as a free running oscillator, which
controls the charging and discharging of
timing capacitors C2 —C5. A current source
comprised of R1—-R4 and Q1, which is con-
nected to the selected capacitor by switch
S2, insures that the capacitor’s charging
rate is constant, producing a linear sweep.
Potentiometer R4 (front panel SWEEP

R4 — 250 k{2 linear potentiometer.

R5 — 470 k02 ¥4 W resistor.

52 — 3POL 4POS rotary switch, only one pole
used (105-SR2511F-34NS).

Q1 —2N3%06 NPN transistor.

U1 — NE55S timer IC.

FREQ.) varies the magnitude of the cur-
rent and provides a variable sweep rate. A
periodic signal to the TRIG input will syn-
chronize the oscillator and produce a steady
waveform display, Ul’s discharge pulse is
directly connected to the BLANKING output,
which is used to blank the CRT during the
retrace interval. The sweep generator is
constructed on a separate circuit board and
is powered by +5 V from the CRT driver
PC board.

Clock Display Module

A small dc power supply comprised of a
IN4001 diode and 1000 pF 16 V electro-
lytic filter capacitor is mounted on a tie
strip salvaged from the original unit. The
power supply tie strip is mounted next to the
clock module and provides approximately
8.2 V dc through a power plug to the
module. The center of the plug is positive
and the shell is ground. Take care when
connecting the 6.3 V ac from the power
transformer to the diode because one end of
the 6.3 V secondary is grounded: terminal
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6A on the CRT driver card is con-
nected to the diode and terminal
6B is connected to the negative
side of the filter capacitor (see
Figure 2).

The clock module has many fea-
tures that are too numerous to de-
scribe here. However, complete
documentation is supplied with
the module.®

Construction

After the tear-down and clean-
ing, reattach the front panel to
the chassis and mount the new
switches, potentiometers, and
input jacks. Next, add fresh rub-
ber grommets where wires will

b

4] Sy

by checking the bases of Q5
and Q3. When using the power
transformer at this stage, make
sure the ends of the high voltage
secondary are well insulated.

After the board and control wir-
ing has been checked, mount the
power transformer and make its
connections. Lastly, mount the
CRT in the magnetic shield and
carefully push its socket onto
the pins at the base with a gentle
rocking motion.

At this point, after checking and
verifying the wiring, you should
be able to power on with con-
fidence. Be patient; it can take
anywhere from 15 seconds to a

pass through the chassis. Large
grommets can be trimmed to fit
smaller holes if need be. Because
the power transformer is heavy
and the CRT is fragile, mount them last,
after the bulk of the wiring has been com-
pleted. A rear view of the chassis is shown
in Figure 6.

If you have an oscilloscope, it’s not a bad
idea to verify the operation of the clock
module before mounting it to the chassis
and wiring it in. As mentioned earlier, it’s
also not a bad idea to check the power
supply portion of the CRT driver board
before completing its assembly. After
completing the CRT driver board construc-
tion, check it carefully for solder bridges. 1
recommend cleaning off any solder rosin
with solvent.

Flgure 6 — Rear view of assembled unit.

There is a fair amount of wiring between
the boards and controls, so it is best to be
methodical and check each connection
as you go. Switches can be tricky, so take
your time and doublecheck your work.
After the boards and switches have been
mounted, much of the wiring can be con-
firmed by only hooking up the low volt-
age (6.3 V ac) power, which will energize
the +5 V circuitry. With only a voltmeter
you can verify the signal paths from the
input jacks to the bases of transistors Q2
and Q4. Similarly, the connections from
the VERTICAL POS. and HORIZ POS.
controls can be verified with a voltmeter

minute for the beam to appear.
If the beam does not appear, ro-
tate the INTENSITY control to its

extremes in case the wiring to the control
is reversed.

Operation

Most of the controls retain their functions
labeled on the front panel. The exceptions
are the SWEEP and TONE GEN. switches.
The SWEEP switch now selects the units
function: left (INT) is oscilloscope mode
(see Figure 7); center (RF TRAP) is clock
mode (see Figure 8); and right (RTTY)
is XYZ mode. The new switch has one
unmarked position for expansion. The
TONE GEN. switch now selects one of four
decade sweep rates with the slowest at the
right. Sweep rates are varied within the

display mode.

Flgure 7 — Repurposed SB-610 with solid state CRT drive — oscil-

loscope mode.
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Flgure 8 — Repurposed SB-610 with solid state CRT drive — clock



decade by the SWEEP FREQ. control.

Jon’s board provides an astigmatism con-
trol (ASTIG), which was not available in the
original SB-610. The control is mounted
on the rear skirt panel in the hole originally
used for the transmitter attenuation control
(XMTR. ATTEN.). Adjustment of the CRT
beam is a bit critical and depends upon
the interactive adjustment of INTENSITY,
FOCUS, and ASTIG. Getting an acceptable
focus in both the center and edge of the
3RP1 CRT is somewhat of a compromise
and requires iterative adjustment of all three
controls.

Conclusion

Thanks to the impetus of this project, a
derelict SB-610 monitor was saved from
oblivion and repurposed into a useful ham
shack accessory. While this was not a
restoration project and the unit no longer
functions as a monitor scope, it retains its
original look and feel and now provides my
station with a novel clock display and an
oscilloscope with both triggered sweep and
direct X, Y, and Z axis inputs.

The oscilloscope has 4 decades of
sweep speeds and a bandwidth of roughly
400 kHz. At full vertical gain the maximum
input voltage is approximately +0.88 V.
The input impedance to both the vertical

New Products

SigTrax Signal Tracking App

SigTrax, designed by Jim McCullers, WA4CWI,
is a signal tracking app for iOS and Android
mobile devices. It combines the power, visual
capability, and mapping services of mobile
devices toreduce the time required to triangulate
and locate a signal source. Sig@rax eliminates
the manual handling of maps, intersection point
plotting, and route determination to reach an
intersection point. Designed for the individual
or group invelved in locating RF signals, it can
be used for applications such as foxhunting,
searching for interfering signals, tracking near-
space balloon flights, tagged wildlife tracking,
or search and rescue. With SigTrax, bearings are
created using the current location or a remote
location. Where bearing lines intersect, SigTmx
creates a Crosspoint that identifies a potential
signal location, Tapping on a Crosspoint
repositions the map to the Crosspoint and
optionally provides visual and turn-by-turn
directions to the Crosspoint. Price: $3.99 from
Google Play for Android devices and the
1Tunes App Store for 10S devices. For more
information, visit www.sigtrax.com.

and horizontal amplifiers is 100 k€ and
both are direct coupled.

Construction was greatly simplified by
the availability of Jan’s clock board as
an assembled module from SparkFun
Electronics and Jon’s redesigned CRT
driver PC board available from his website
www.catahoulatech.com. Components for
the board are widely available and inexpen-
sive, Both boards are compact and there is
still plenty of room “under the hood” for
future functional expansion.
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both Jon and Jan have been a great inspira-
tion to me.

Notes

Heathkit Assembly Manual, Monitor Scope Model
SB-610, 1966, p 2. www.vmarsmanuals.co.uk/
archive/1310_SB-610_User_Manual.pdf.

20riginal clock card: dutchtronix.com/
ScopeClockH3-1-Enhanced.htm.

3New AVR Oscilloscope Clock card now avail-
able from SparkFun Electronics: hitps:fiwww.
sparkfun.com/products/9306.

+Solid state oscilloscope background: electronix
andmore.com/projectsi/simplescope/lndex.
html, www213.pair.com/jandr/binarles/
CRTScopeDocs.pdf.

5Solid state CRT driver board: catahoulatech.com/.

SCommented photo series (note that construction
photos reflect an earlier version of this project):
plcasaweb.google.com/wa0ttn/
SolldStateScopeConversion.

7ibid. 5.

fibid. 3.

Photos by the author.

Amateur Extra class license holder and ARRL
member Dave Cook was first licensed in 1968.
Dave also holds a First Class Radiotelephone
Operator License and has a BS degree in Elec-
trical Engineering Technology from the Univer-
sity of Southern Colorado. He is active in local
Amateur Radio activities, currently serving as
chairman of the Mercer Island Radio Operators
emergency communications organization. Dave
is also a member of the Communications Team
for the American Red Cross, serving King and
Kitsap Counties. Dave operates a consulting
firm specializing in software development. You
can contact him at davepc2@netdave.com.

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

VOT

Did you enjoy this article? /
Cast your vote at L4
www.arrl.org/icover-plague-poll

Cable Entry Wall Plates

from KF7P Metalwerks

Cable through-the-wall entry plates from KF7P
Metalwerks are available in four different
styles. They can accommodate from one to
12 cables, and optional cable hangers allow
for neat routing of cables along walls indoors
or outdoors. The Single Entry Scoop ($8.95)
mounts horizontally and allows passage of up
to eight RG-8 sized cables. The Double Entry
Scoop ($9.95) allows passage of up to four RG8
sized cables per side for a total of eight, while
the Triple Entry Scoop ($15.95) allows passage
of up to four RG8 sized cables per side for a total
of 12. Each version includes black mounting
bracket, cable scoops, wall cover plate, and all
necessary hardware. The Slotted Cover Entry
Plate ($9.95)is similar to a single gang electrical
wall plate, only larger, and the slotted cover
allows for a cable bundle of up to 10 RG-8 size
cables to pass through. Cable hangers are $2
each. For more information, or to order, visit
www.kf7p.com,
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A CTCSS Generator and
12/24 Hour Clock

Add CTCSS to your vintage VHF /UHF radio for
public service and volunteer activities.

Billy Dollarhide, WSET

After acquiring an older 2 meter radio, I
needed to add a CTCSS tone generator for
accessing local repeaters, especially for
public service events. 1 opted to build my
own tone generator that includes a digital
display, and generates pure sine wave tones
of constant but adjustable amplitude. Here
are the details of my solutions for three dif-
ferent LCD versions. They are based on a
PIC16F628 peripheral interface controller
(PIC). The device has enough memory to
include an accurate time-of-day-clock, and
a 10 minute ID timer.

PIC Details
The PIC16F628 has 16 I/O pins with high
current sink/source capability, so it can
drive display segments directly. It also has
internal EEPROM to store the CTCSS fre-
quency to local at power-up. The PIC inter-
nal 4 MHz clock is accurate to just +1%,
which is below the accuracy that I wanted,
so elected to use an external 4 MHz oscil-
lator module with an accuracy of 50 ppm
(10.005%). Because the PIC processor di-
vides the external clock by four, the i nstruc-
tion cycle time is 1 ps. All tones
are generated as even multiples of
1 us.

The PIC16F628 has two 8-bit
timers (TO and T2) and one 16-
bit timer (T1), each capable of
generating interrupts. I used the
16-bit T'1 timer for the tone gener-
ator. Timer T1 advances one count
(1 s) for each clock cycle. When
T1 overflows (transitions from
OxFFFF to 0x0000) it generates
an interrupt. This interrupt defines
each half cycle of the desired tone

frequency.

Tone Frequencies

To calculate the load value for
T1, I found the period of each
half cycle by dividing 1 by twice
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the desired output frequency (F Hz). I
multiplied the period of each half cycle
by one million (1/1 Ls) to get the needed
number of processor clock cycles. When
T1 generates an interrupt, there are a
number of instructions (clock cycles)
executed before T1 is reloaded and the
clock starts advancing again. For this rea-
son, and with my software, the number of
calculated clock cycles must be reduced
by 28. Because T1 counts up, a starting
value must be calculated so that it will
give the required number of clock cycles
before T1 overflows. Subtract the adjusted
clock value above from 65,536 (0x10,000)
to calculate the starting value. All of this
simplifies to 65,564 — (500,000/F), where
F1s the desired tone frequency in Hz. That,
rounded to the nearest integer, is the start-
ing value loaded into T1. Because T1 is a
16-bit timer and the PIC16F628 is an 8-bit
processor, you will need to convert the
starting value into a hexadecimal number.
Load the two least significant digits into
the low byte of T1 and the next two digits
into the high byte of T1. If you have a way
to measure frequency accurately, this value

L] Sme =148aV

Flgure 1 — Sine wave output of the generator at 100.0 Hz.
[Billy Dollarhide, WSET, photo]

VERT

can be adjusted up or down a few counts
to account for any inaccuracy of the clock
oscillator.

Converting Square Waves
to Sine Waves
Once the PIC was generating the desired
tones, [ started looking at methods of con-
verting the square wave output to a sine
wave, | settled on a switched capacitor filter
using the MAX7480. The MAX7480 filter
clock frequency must be adjusted for each
tone frequency by the PIC processor. I use
the PWM function of timer T2 to gener-
ate the clock needed for the MAX7480,
Because the PWM function in the PIC pro-
cessor is implemented in hardware it does
not interfere with the T1 interrupts that
generate the tone. Adjusting the filter clock
frequency in software for each tone results
in a nice sine wave output. Figure 1 shows
the trace of a 100.0 Hz output from the tone
generator. It is typical of that which is seen
across the entire tone frequency range. 1
set the filter clock to 100 times the tone
frequency. Use 10,000/F rounded to the
nearest even integer to calculate the PWM
clock load value. This value is divided by
twoin the software to set the PWM
duty cycle to 50%.

I added an emitter follower ampli-
fier (Q1 in Figure 2) to buffer the
output of the MAX7480 filter. The
output level can be adjusted using
the potentiometer (R6), which 1
also used for the emitter resistor.

Adding Time

It seemed wasteful for the display
to show just the tone frequency.
With plenty of unused memory in
the PIC, and an accurate system
clock source, I added a time of day
clock function to the generator.

The Hardware
My latest version of the tone
generator drives LCD modules
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Flgure 2 — The schematic shows connections for all three alternative LCD displays. Digi-Key parts from www.dlgl-key.com.

C1, C2 —Tantalum capacitor, 10 uF, 25V P1 —Wired directly to display with short jumpers. U1 —IC, PIC16F628A MCU Flash 2Kx14
20% radial, (Digi-Key P2049-ND). P2 — Connector, header vert. 4-pos 0.1 tin EEPROM, 18 DIF (Digi-Key PIC16F628A-
C3 — C12 — Ceramic capacitor, 0.1 pF, 50V (Digi-Key A139431-ND). I/P-ND).
5% NPO. Q1 — NPN Transistor, 40 V 600 mA, TO-18 U2 — IC low-pass filter, 8th order 8-DIP
C13 - 27 pf, 50V, 5% NPO. 2N2222A (Digi-Key 497-2598-ND). {Digi-Key MAX7480EFA+-ND).
C14 - 5.5-65 pf, trimmer GYC65000 (Digi-Key R1-R4 — Resistor 4.7 k2 % W 5%. U3 — Oscillator, 4.0000 MHz, half size
SG3009-ND). RS — Resistor, 1 M2 %4 W 5%. (Digi-Key CTX742-ND).
DS1 - LCD display, see text, (NHD-0108CZ-FL-  R6, R7 -Trimmer 20 k22 %2 W PC FIN (Digi-Key = U4 —IC Regulator 5V, 1.5 A TO220-3
GBW or NHD-0108F-RN-YBW, New Haven 3296W-203LF). (Digi-Key UA7805CKCT-ND).
Display www.mouser.com; or 1602A (16x2) R& — Resistor, see text. 8-pin solder tail DIP socket (Digi-Key A400-ND).
www.ebay.com). RS - Resistor, 220 02 %4 W 5%. 18-pin solder tail DIP socket
J1 - Connector, 2.1 mm PCB power jack 51, 883 — Push SPST switch, 1 A120V (Digi-Key A403AE-ND).
(Digi-Key CP-102A-ND). (Digi-Key CKMN1729-ND).

J2 — Connector, R/A BLU PCB RCA metal jack, 32 - Toggle switch, SPST.
(Digi-Key CP-1404-ND).
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directly. I found three different LCD mod-
ules that use the same 7-bit interface. As
seen in Figure 3, two of these modules dis-
play eight characters by one line. One has
no backlight and the other has a backlight.
The third displays 16 characters by two
lines, with a backlight.

As seen in Figure 2, the interfaces for all
three LCD modules are identical with the
exception of the circuit needed to power
the backlight. I elected to connect the drop-
ping resistor R8 for the backlight directly
to the 5 V power source. You will need to
size your resistor for the voltage and cur-
rent needed by your display choice. My
LCD backlight draws about 50 mA, but it
depends on the brightness you want. Con-
necting the backlight directly to the power
source (J1) allows you to use a low power
version of the 5V regulator. Be sure to use
resistors with a power rating to handle the
voltage drop and current that your display
requires.

My first version of this generator uses a
four-digit, seven-segment, common anode
LED display. You can download the sche-
matic and software for this first generator
from the QST in Depth web page.!

Controlling the Generator

Three switches control operation of the
generator. S1 and S3 are momentary
contact pushbutton switches and S2 is a
toggle switch, which makes time easier to
synchronize with WWYV. On the single-
line display version, momentarily toggling
S2 ON then OFF will switch the display
between modes. Regardless of which mode
the display is in, both the tone generator
and clock will continue to operate.

‘When the display is in tone mode, the tone
frequency can be moved down one value
by momentarily pressing S1, and moved
up 1 value by momentarily pressing S3.
Pressing S1 and S3 at the same time will
save the currently displayed frequency to
EEPROM so it will be reloaded when the
device powers up next time.

In the clock display mode S2 must be
toggled ON in order to change the time. I
did this to keep the time from being inad-
vertently changed. With S2 ON, pressing
S1 will advance minutes by one and press-
ing S3 will advance hours by one. After a
time change, the clock will not start until

'Notes appear on page 47.
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Flgure 3 — Three different LCD modules digplay options are available. [Billy Dollarhide,
WS5ET, photo]

S2is toggled OFF. Toggling S2 ON without
changing the time will result in a display
mode change when the switch is turned
back OFF.

For the two-line display, toggle S2 ON to
adjust the time. The clock starts when S2 is
toggled OFF. With S2 OFF, S1 and S3 will
adjustfrequency the same way asthe single-
line display version. As before, pressing
both will store the tone frequency that
loads when the generator is powered ON.

Adding an ID Timer

You can add an LED (D1) and implement
a 10-minute ID timer on the single-line dis-
play versions. The switching logic on the
dual-line display will not allow implemen-
tation of the timer without adding an addi-
tional switch. The 10-minute timer can be
activated with the display showing time as
long as S2 is OFF. Pressing S1 will activate
the timer. At the end of 9 minutes, the LED
will start flashing. At the end of 10 minutes,
the LED will stay on solid. Pressing S1 at
any time will restart the timer. Pressing S3
will cancel the timer.

Jumper JP1 selects 12 hour (jumper out) or
24 hour (jumper in) format for the clock.
This selection occurs at power-up.

Clock Accuracy

The 50 ppm clock generator is good
enough to accurately generate the PL tones.
Driving the time of day clock, however, is
different because errors accumulate. Being
afew cycles off the required 4 MHz makes
a big difference over time. I used two dif-

ferent methods to solve this problem. The
first method is a software fix. The second
requires replacing the clock generator
module with a crystal resonator.

The Microchip application note AN590 is
areference for writing the clock software. 2
ANS590 explains the use of a counter and
adjustments made at different intervals to
correct time errors. Measure the frequency
of your clock oscillator and substitute that
for the 4,000,000 used in my calculations
below to get the correct adjustment for
your clock. The software adds the adjust-
ment values so subtractions need to be a
negative number. These adjustments are
implemented as constants located in the
software’s included file.

The 4 MHz clock is divided by 4 inter-
nally, which gives a processor clock of 1
MHz. That signal goes through a prescaler
that divides it by 16 before it is applied to
timer T2 that is used for the time of day
clock (1 MHz/16 = 62500 Hz). T2 is 8 bits
wide and rolls over every 256 counts or
62500/256 = 244.140625 times a second.
The clock counter increments each time
T2 rolls over. T2 is preloaded with 12 so it
rolls over once per second with an error of
0.140625 counts. The first software adjust-
ment is made when the minutes counter
updates. The error at this point is 60 times
the error coming out of the clock counter
or 60 = 0.140625 = 8.4375 counts. Adjust
the clock counter by adding a negative 9
counts every minute, which leaves an error
of negative 0.56250 counts. At the end of
each hour the counter is adjusted again.



This time by 60 times the error left over
from the minutes adjustment (—0.56250
% 60 = —-33.750) or by adding negative
34. This leaves an error of negative 0.250
counts each hour. The final adjustment is
done every 12 hours and is —0.0250 x 12 =
—3 or adding negative 3 counts.

Clock Options

The connections for the crystal resonator
are shown on the schematic as an alternate
system clock. If you chose this option,
you must adjust C8 to get 4 MHz exactly.
This may be tricky as any probe used to
measure frequency will add capacitance
to the crystal circuit, which will pull the
frequency a bit. I worked around this by
setting the tone frequency to 100 Hz which
sets the PWM generator clock frequency
to 10 kHz. The clock-only software gener-
ates 100 kHz on Pin 9 of processor Ul. My
frequency counter reads 100 kHz down to
0.01 Hz which allowed me to adjust C8
for an output of almost exactly 100 kHz.
Be sure to set the processor configuration
bits for the processor clock type you use.
The files on the OST in Depth web page
contain information detailing how to set the
configuration bits.

The Board

[ built several versions of the tone gen-
erator on prototype board using point-to-
point wiring with both surface mount and

Radio Tips
Picking a Microphone

The physical package of a microphone may be
the driving factor for many hams. You want a
mic that fits your station or your hand and looks
like it’s part of what you're doing. There are

many choices, and it’s largely a matter
of personal preference

Perhaps the most basic mic ar-
rangement, and the one most
likely to be supplied with a
radio, is the clamshell type hand
mic. These are quite functional,
generally include a PTT thumb
switch, and often other controls and
indicators. While they are perfect for
many portable and mobile appli-
cations, they often end up being
chased around the operating
desk in a home station, although
with a bit of thought they can

be adapted to many, especially
compact, stations.

Headsets are a
combination of
headphones and a

boom mic that allow for
effective communications
while keeping the hands
free for other activities.

through-hole components. On the crystal
resonator versions I place the crystal and
the associated components as close to the
processor as possible to eliminate stray ca-
pacitance. The other wiring is less critical,
but it is wise to keep the wire runs as short
as possible to avoid picking up stray RF in
the shack.

The circuit requires 9 to 12 V dc at a little
less than 100 mA. I used a voltage regula-
tor rated for up to 25 V input, but anything
over about 12 V input might generate too
much heat. You can use your station 12 'V
supply, or the accessory plug on your trans-
ceiver, but you will need to reset the clock
any time the power is turned off.

Software

[ wrote the software in assembly language
using the Micro Chip MPLARB IDE develop-
ment system. MPLAB IDEis available free
from the Micro Chip website. There are a
number of devices available on the web that
can be used to program the PIC controller.
The files for the software for all three LCD
display modules can be found on the 0ST
in Depth web page.

Final Notes

This was a fun and educational project.
There is a lot of satisfaction in building
something useful from scratch. You should
be able to complete this project in a couple
of evenings and have a useful accessory

Mics on desk stands are probably the most
popular in the home station environment. They
come in many different shapes and forms, some
with PTT capability, and some without,

Boom mics are a variation on the desk-mounted
mic in which the boom is mounted to an
edge of the desk and thus does not take
up valuable desk space. They can
be acoustically isolated so they
don’t pick up any of the vibra-
tions or noise of dropped objects
on the desk top. They can also be
pushed out of the way for CW or
digital modes, and can be quickly
swung into position as needed. One
disadvantage of the boom mic is that
it is not readily equipped with a
PTT switch, so either VOX or
some kind of additional switch
is required,

Headsets are headphones with a
boom mic attached to one side
of the headphones. The boom is

for the shack 1 would like to hear about
your experience and welcome questions or
comments.

Notes

"'www.arrl.org/gst-in-depth

2www.mlcrochlp.com/stellent/
ldeplg?ldeService=SS_GET_PAGE&nodeld=
1824&appnote=en011031

ARRL Life Member Billy Dollarhide, WSET, was
first licensed in 1973 as WN5JYF. Billy became
WBSJYF in 1975 after passing the Advanced
class exams on Christmas Eve 1974. He up-
graded to Amateur Extra in 1992 as ABSKL,
then obtained his current call in 13586. Billy
graduated from Southeastern State College,
Durant, Oklahoma in 1969 with a BS in Physics.
He retired in 2006 from Texas Instruments after
28 years of service. At Tl, Billy held various po-
sitions in the design, fabrication, and implemen-
tation of semiconductor process equipment and
factory automation. Billy was elected a member
of the Tl Group Technical Staff in 1991. He en-
joys homebrewing, traffic handling, and portable
operation from the family RV. He also heolds a
private pilot license and is an active member of
the local EAA Chapter. You can reach Billy at
408 High Country Rd, Sherman, TX 75092, or
wSet@cableone.net.

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

VOT

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

generally adjustable so it can be moved to be
at the optimum position from your mouth.
The position stays constant as you move
your head to operate other equipment, mak-
ing it particularly beneficial for VOX use.
As with other types of boom mics, plan
on using WOX, or a separate hand or foot
switch to do your transmit/receive switching.
— Joel R. Hallas, WIZR, Contributing Editor;
QST, wlzr@arrl.org

Feedback

In the article “Improving S-Meter Linearity
for Collins S-Line Receivers™ by Don Jackson,
W35QN, published in the July 2014 issue of
(ST, there are two errors in the schematic dia-
gram shown in Figure 2. The value for R3in the
parts list (5.1 kQ)is correct, but in the schematic
itisincorrectly shown as 1.5 k€2 Also, the chas-
sis ground and —12 V connections at the ends of
R1 and R3 were swapped. The ground connec-
tion should be at R3 and the —12 V connection
should be atR1.
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Eclectic Technology

My 20-year-old daughter and her friends
are not at all impressed with Amateur
Radio. When I tout the fact that I can com-
municate with people throughout the world,
they roll their eyes, pull out their smart-
phones and tell me how they can enjoy
FaceTime video conversations with people
worldwide.

“But I can call CQ and talk to perfect
strangers...”

More eye rolling. “Dad, there are about a
dozen apps that set up random video chats,
and you can even specify the country you
want.” This is followed by the classic smirk
that says, ““Is that all you got, Pops””

“But what happens when the Internet or cell
network goes offline, hon? What then?”

Silence. I allow the awkward pause to lin-
ger, and then say, “That’s the power of
Amateur Radio. Our communication
doesn’t depend on a multi-billion-dollar
infrastructure. We can toss wires into trees
and talk around the world with our bare
hands.”

“But you still need electricity,” a friend
chirps.

“Batteries, generators, solar panels — we
have lots of power options that don’t
depend on the local utility company.”

“Yeah, but how often does the Internet ever
go down, Dad?” my daughter says. “I
mean, I know it can happen, but how realis-
tic is that? If you're talking about a huge
asteroid slamming into the Earth, maybe,
but really!"”

Before I can respond, she grabs my car keys
and bolts out of the house.

It's true that the cell and Internet networks
are becoming increasingly robust. Providers
are “hardening™ their systems, putting
backup power options in place and much
more. Still, we've yet to find a way to com-
pletely thwart Mother Nature with our
technology. That's why hams have long
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Steve Ford, WBSIMY, whS8imy@arrl.org

Communication
Without Infrastructure

invested in various ways to provide com-
munication when infrastructures crumble.
You could even say it is central to our “mis-
sion.”

The Last Mile

In the age of the Internet, amateurs have
pioneered several approaches to what is
commonly called “last-mile” communica-
tion. It is based on the idea that even if the
Internet is disrupted over a wide area, it
remains available just outside the disaster
zone. The amateur Winlink 2000 network is
such a last-mile system. Using packet radio,
PACTOR and Winmor modes, Winlink
operators can set up RF links on HF or
VHF to bridge long gaps to the nearest
Internet portals. These links won't function
at Internet speeds, of course, but they are
fast enough to relay vital text communica-
tions.

The same can be achieved at somewhat
higher speeds with D-STAR and the new
Yaesu “Fusion’” systems.

A few “Eclectic” columns ago we also dis-
cussed advances amateur High Speed
Multimedia (HSMM) enthusiasts have
made turning consumer Wi-Fi routers into
highly robust Mesh networks. With gain
antennas and RF power amplifiers, hams
can set up Mesh networks over large areas,
providing high-speed digital communica-
tion to support everything from images to
live video. They can also create high-speed
last-mile links to the Internet.

FireChat

Amateur Radio techniques can gradually
make their way into the public sphere. A
few months ago, Open Garden announced
an app for Apple smartphones called
FireChatr. (The app has since been released
for Android devices as well.) I haven’t yet
had a chance to play with it, but the concept
is intriguing — and awfully familiar,

In its 105 version, the app takes advantage
of the Multipeer Connectivity Framework
that was part of the i0'§ 7 upgrade. In a nut-

The FireChat app running on an Android
smartphone. [Photo courtesy of Phandroid]

shell, if you want to send a text but can’t
connect to the Internet, FireChar will relay
your text directly to another iPhone when-
ever a FireChat-equipped iPhone comes
into range. That iPhone will then relay to
the next nearest iPhone and so on. FireChat
accomplishes thisusing Wi-Fi, peer-to-peer
connections, and Bluetooth. Because it
relies on these direct links, the range is
around 100 feet from phone to phone.

FireChat is intended for fiyperlocal com-
munication (you and a bunch of friends
communicating in a stadium during a foot-
ball game, for instance). In theory, however,
FireChat could relay to the nearest Internet
connection several miles distant, assuming
there are enough FireChat users and per-
haps a Wi-Fi network or two along the way.

There are already Amateur Radio imple-
mentations of the same idea. You could
imagine a mobile station, for example, con-
necting, disconnecting and then reconnect-
ing to an HSMM Mesh network as the
station moves from place to place within a
disaster area. If the operator sends, say, a
written damage assessment, his transceiver
would automatically hold that file until the
vehicle came into range of a Mesh node. At
that point it would instantly upload to the
network without the driver even being
aware that the upload had taken place — the
Amateur Radio version of the military’s
“fire and forget” weapons concept.

However you approach it, the idea is the
same — communications without a perma-
nent infrastructure. Hams have quite a bit of
experience in that field!



Product Review

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

Yaesu FTM-400DR and FT1DR Dual
Band Analog/Digital Transceivers

Yaesu’s comprehensive entry into the VHF/UHF digital voice arena.

Reviewed by Gary Pearce, KN4AQ
QST Contributing Ediror
kndaq@arrl.net

Yaesu has entered the Amateur
Radio VHF/UHF digital voice
fray in a big way, beginning
with the FT1DR dual band, dual
mode handheld, followed by the
FTM-400DR dual band, dual
mode mobile, and most re-
cently the DR-1 dual band,
dual mode repeater intro-
duced at the 2013 ARRL
and TAPR Digital Com-
munications Conference, '
At press time, the handheld
and mobile were on the mar-
ket, the repeater was undergoing
beta testing at several sites, and one final
piece — the WIR ES-X Internet linking con-
troller — hadn’t yet been released. Yaesu
is headlining the new products as System
Fusion, emphasizing that they aim to main-
tain compatibility between conventional
FM and Yaesu's choice of digital voice
modulation, C4FM. The mobile and hand-
held radios also have built-in Automatic
Packet Reporting System (APRS ) capabili -
ties with an integrated GPS receiver.

In this article, I'll review the FT1DR and
FTM-400DR radios. Even though digital
voice has been with us for over a decade,
it’s still unfamiliar territory for many hams,
so I’ll also weave in some commentary on
how digital voice is evolving in Amateur
Radio, and where Yaesu’s System Fusion
fits into the puzzle. Other puzzle pieces
include D-STAR, APCO-25, and DMR
(Digital Mobile Radio, commonly called
MOTOTRBO, a Motorola tradename).

So we now have four imcompatible digital
voice modes heading into common use in

"Wideo of the RP-1 introduction is at arvideo
news.com/hrn/HRN_Eplsode_0099.html.

Amateur Radio. Common? Compared to
analog FM, the digital voice modes are
still pretty small, but D-STAR, APCO-25
and DMR have a significant number of
users and repeaters. D-STAR and DMR
have extensive, worldwide networks in
operation. Digital voice is here to stay, but
which mode? Or could it be all of them,
and more?

The FTM-400DR Mobile

Ewven without the C4FM digital mode, the
FTM~400DR mobile and FT1DR handheld
radios compete at the top of the heap. They
are full-featured and well-designed analog

Bottom Line

The FTM-400DR and FT1DR are
full feature, high-end transceivers that
showcase Yaesu'’s comprehensive
entry in the Amateur Radio digital
voice arena. Coupled with the DR-1
repeater, System Fusion offers some-
thing for both digital radio enthusiasts
and traditional FM users.

FM radios that include APRS packet. The
FTM~400DR mobile in particular is a strik-
ing departure from typical FM mobiles
with a large, color touchscreen display.
As it replaces the FTM-350, it loses the
low-power 222 MHz transmit capability,
but gains a built-in GPS. The control
head has only four knobs (two vol-
ume controls, two multifunc-
tion “tuning’ dials) and five
buttons. That simplicity
belies a depth of features
and settings accessed by a
series of on-screen menus.

The control head is tal-
ler and narrower than
usual. The radio is a full
V/V-U/U dual bander, dis-
playing and receiving two frequencies
at once. The alphanumeric characters are
large and stacked vertically instead of the
usual side-by-side (hence the narrower
control head). They are easy to see, even in
daylight in a vehicle, as long as the display
isn’tin direct sunlight.

The operating band can be selected either
by pressing its corresponding dial knob,
or by touching the display directly. After
discovering that the display is a touch-
screen, | intuitively touched the top and
bottom band rows to select them without
even thinking about it. The selected band
is highlighted by brighter characters. Com-
pared to a modern smartphone, the resistive
touchscreen takes a pretty good poke to get
it to register. All the buttons, including the
on-screen items, respond with a variety of
beeps. Different pitches or doubled beeps
can aid in operation for visually impaired
hams, or for drivers whio want to keep their
eyes on the road.

The menu system begins with four main
on-screen, touch-accessed menu buttons
across the bottom of the display. You can
select your own “most-used”’ function for
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each of them. Additional menus open by
pressing the F button, or holding the DISP/
SETUP button. The display fills with the
second layer of menus and options, most
accessed by a direct touch on the screen
(or turning and pressing the top dial), with
some leading to another layer or two of
options and menus. With more room to
display real words, there are fewer cryptic
abbreviations, though some options require
deeper knowledge of the function being
accessed.

The control head cannot be attached to the
radio body, and connects with a 9.8 foot
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Figure 1 — The FTM-400DR control head with its mounting bracket inserted into the CD player slot
in the author's dashboard. The display is showing the bearing and distance to an APRS station.

cable using RJ-10 4pdc plugs. The mi-
crophone plugs into the radio body using
an RJ-12 6p6e connector. You'll need an
extension if the radie body is going to be
fairly remote. My Yaesu FT-8900 mic
plugged into that radio’s control head, and 1
thought 1 wouldn’t like the FTM-400DR’s
configuration until [ putitin my car tempo-
rarily. Turns out it would have been incon-
venient for the mic cord to be coming from
the head, at least in that case.

The FTM-400DR’s control head comes
with a stand that holds it upright. Yaesu and
third parties have other mounting options,
or it would be easy to build yourself one.
When I did my temporary mobile instal-
lation, I hunted around for a spot to put
it. Right on the dash was the most visible,
but even the mid-April North Carolina sun
made it too hot. Then I tried sliding the
thin, flat flange on the bottom of the mount
into the slot of my car radio’s CD player,
and voila! Figure 1 shows my installation.

The radio body is a little smaller than most,
with heat-sink ribs along the bottom, small
fins and a quiet fan on the back. Also on the
body are the SO-239 antenna connector (no
pigtail), a % inch speaker jack, a slot for a
micro-SD card, a 10-pin mini-DIN for a
packet TNC (more on that later), and what
looks like a mini-USB jack, but isn”t. It’s for
“data,” and more on that later, too. The big,
top-facing speaker sounds good, and it's
plenty loud. Afiter previously reviewing two
mobiles with volume control issues, I paid

careful attention to the Yaesu. The steps
taper down to zero smoothly with plenty of
resolution to set it just where you want,

Back on the display (Figure 2), the upper
band (Band A) and the lower band (Band
B) have completely independent sets of
500 memories. Only Band A does C4FM
digital, and only Band B does APRS.
APRS can run in the background while
you operate FM or C4FM on Band A, but
of course if you use 144.39 for APRS, any
2 meter transmitting you do on Band A
will temporarily mute the Band B receiver.
If you have the radio set to beacon your
position, that short burst from Band B will
mute Band A. Band A can operate on UHF
atwill, and APRS will have no effect. Band
B will mute Band A when in VHE

The display can show frequency or your
own eight-character alphanumeric label. If
you use alphanumerics, the frequency still
shows up in small numbers. The remain-
der of the main display feels uncluttered,
and it uses color to good effect to separate
the information it imparts. A large verti-
cal bar on the left is green for receive, red
for transmit. A thin horizontal line below
the alphanumeric label shows the rela-
tive volume setting — useful because you
may be a few button-pushes away from
opening the squelch to set volume on a
quiet channel. Below that is a meter bar
for relative receive and transmit levels. It
has an uncalibrated ruler above it (no S-9
indication), but the first % of the meter bar



is white, and the right 4 is red. Finally, the
display shows the operating mode (FM,
DIGITAL, and AUTOMATIC, more later), and
a few more little icons for other features.
Missing: any indication of the tone mode
(CTCSS or DCS).

One of the default bottom-row MENU items
is SCOPE, which turns the bottom of the
display into a band scope, showing either a
slice of spectrum in YFO mode, or a range
of memory channels in memory mode.

The physical DISP button toggles the whole
display through up to four other views,
including a compass rose (see Figure 1),
an altitude graph, a clock/stopwatch/timer,
and a GPS satellite display. Each deserves
more description than I have space for, but
two points stand out. Both C4FM digital
and APRS use the built-in GPS to deter-
mine your position (and send it to other
stations), and the compass rose will display
that for the selected A or B band, pointing
to the received station and showing your
distance to them.

The satellite display page told me that the
GPS receiver often had trouble acquiring
enough satellites for a location fix in my
shack on the top floor of a typical wood-
frame and shingle-roofed house, and
when sitting inside my car under the metal
roof. It worked fine right by a window, or
directly under the car windshield. GPS
receivers in consumer electronics such as
smartphones haven’t needed “a clear view
of the sky”” for some time now.

The memory system takes good advantage
of the big display. Enter a frequency in
WVFO mode using either the microphone
buttons or the on-screen keypad you can
bring up, hold the F/MW (memory write)
button, and the memory list pops up as
a scrollable display, with four memory
channels in view at once. Dial “over” the
memory channel you want to enter. If it’s
already got something in it, your new infor-
mation replaces that temporarily until you
commit it. Then you can enter an alphanu-
meric label with an on-screen keyboard. |
found the small “typewriter” buttons a little
hard to hit reliably, but editing is easy.

Band A and Band B each have 500 inde-
pendent memory channels and there is no
“copy and paste” function to share them
without using computer software. Also, I
was disappointed to find that there is no
memory bank feature. Individual memory

Table 1

Yaesu FTM-400DR, serial number 3J020450

Manufacturer's Specifications

Frequency coverage: Receive, 108-137 MHz
(AM), 137-300 MHz (FM), 300-336 MHz (AM),
336-999.99 MHz (FM, cellular blocked).
Transmit, 144 — 148, 430-450 MHz.

Modes: FM, digital voice, data.

Power requirements: Mominal 13.8 V dc.
Receive: 500 mA.
Transmit, at 50 W BF output: 11 A at
144 MHz, 12 A at 430 MHz.

Minimum operating voltage: Mot specified.

Receiver

FM sensitivity: (12 dB SINAD), 0.2 uV (137 —
150 MHz), 0.25 uV (150 — 174 MHz), 0.3 pV
(174 — 222 MHz), 0.25 uV (222 — 300, 336 —
420 MHz), 0.2 uV (420 — 520 MHz), 0.4 uV
(800 — 900 MHz), 0.8 uV (900 — 999.99 MHz).

AM sensitivity: 10 dB S/N, 0.8 uV (108 — 137,
300 — 336 MHz).

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

FM two-tone, second-order IMD dynamic rangs:
Not specified.

Adjacent-channel rejection: Not specified.

Spurious response: Not specified.

Squelch sensitivity: 0.16 pV (144/430 MHz).

S meter sensitivity: Not specified.

Audio output: 3 W at 10% THD into 8 (1.

Transmitter
Power output: 50, 20, 5 W (hi, med, low}.

Spurious signal and harmonic suppression:
=60 dB.

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

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

Measured in ARRL Lab

Receive, 108-136.995 MHz (AM), 137 —
288,985 MHz (FM), 300 — 335,895 MHz
{AM), 336 — 823.990, 849.010 — 868.990,
894,040 — 911.990, 943.510 — 956.990,
988.510 — 999.950 MHz (FM};
transmit, as specified.

As specified.

At 13.8 V dc: Receive, 1 A (max volume,
max lights, no signal, one receiver),
1.1 A (max volume, max lights, both
receivers), 423 mA (standby, min lights).
Transmit (hi/med/ow): 146 MHz,
8.2/4.5/2.6 A; 440 MHz, 9.6/5.8/3.3 A.

Operation confirmed at 11.7V dc. RF
output at 144 MHz, 41/18/4.8W.

Receiver Dynamic Testingt

FM (12 dB SINAD), 0.14 pV (144 and
440 MHz), 0.14 pV (WX), 0.85 pV
(223 MHz), 0.65 pV (902 MHz).

AM (10 dB S+N/N), 0.46 uV.

20 kHz offset, 146 MHz, 60 dB",
440 MHz, 58 dB*; 10 MHz offsst,
148 MHz, 82 dB, 440 MHz, 76 dB.

146 MHz, 91 dB, 440 MHz, 109 dB.

20 kHz offset, 146 MHz, 80 dB,
440 MHz, 58 dB.

IF rejection: 146 MHz, 118 dB;
440 MHz, >134 dB. Image rejection:
1486 MHz, 92 dB. 440 MHz, 77 dB.

At threshold, 146 MHz, 0.13 pV, 0.28 pV
(max), 440 MHz, 0.12 pV, 0.32 pV (max).

5-9, receiver A, 2.3 pV (144 MHz),
2.48 pV (440 MHz); receiver B, 211 pV
(144 MHz), 3.12 pV (440 MHz).

2.3W at 7.5% THD into 8 02 (max output).
THD at 1V rms, 2.2%.

Transmitter Dynamic Testing
146 MHz and 440 MHz, as specified.
=70 dB. Meets FCC reguirements.

Squelch on, 5-9 signal, 146 MHz, 60 ms;
440 MHz, 80 ms.

146 MHz, 60 ms; 440 MHz, 80 ms.

Size (height, width, depth}: Control panel, 2.8 x 5.4 x 1.2 inches (including protrusions);
main chagsis, 1.7 x 5.5 % 5.9 inches. Weight, 2.7 Ibs (panel, rear chassis, cable).

Price: FTM-400DR, $895; BH-2A Bluetooth mono headset, $80; BU-2 Blustooth adapter, $80;
CD-40 charger cradle for BH-2, $25; PA-46B power supply for CD-40, $20.

TReceiver A and B measured identically, unless noted. DV not testad; C4FM FDMA signal

generator was not available.

*‘Measurement was noise limited at the value indicated.
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channels can be selected for scanning or
skipping, but I like being able to group
otherwise disparate memories together in
banks such as “Local Repeaters” or “Bike
Event.” Other Yaesu radios, including the
FT1DR handheld, 4o have memory banks.

Also unusual: the memory system doesn’t
remember mode (FM, AM receive, and a
couple of versions of digital that I"1l detail
later). That’s because Yaesu emphasizes
System Fusion, or the accommodation
between analog and digital. They recom-
mend using their aufomatic mode system
that will select whatever mode is being
received, and set the transmitter for that
mode (except for AM, which is receive-
only). That works well if someone else is
talking first. But if you’ve been listening
to a digital signal (so the mode is set to
digital), and then dial in a gquier analog re-
peater in memory, you have to remember
to change the mode yourself. If you don't,
you’ll give the repeater a blast of digital.
(Like most digital systems, the CAFM digi-
tal transmission sounds like a buzzy noise
on an analog receiver.) If the repeater uses
just carrier squelch, all the listeners will be
treated to your buzz. If the repeater uses
tone squelch, it will remain quiet.

Tone frequency and tone mode are also not
as “memorized” as in other radios, includ-
ing other Yaesu radios. Memory channels
will retain those parameters as you switch
from one memory to another, but if you
change a tone mode or frequency on the
fly, the memory holds the change without
being re-stored. Ditto the repeater offset.
That's not a complaint! It’s just a differ-
ent way of doing things. But note that the
FT1DR handheld does require re-storing
a memory to learn a new CTCSS tone or
offset. So if you adopt C4FM and acquire
both radios, you’ll have to keep the differ-
ences in mind. The *400 includes the usual
CTCSS and DCS. Setting the mode (en-
code, encode/decode, DCS, and so on) and
the parameters (CTCSS frequency, DCS
code) are done in different menus.

There is a tone mode unique to some Yaesu
radios. They call it Pager Mode, and it
lets you be more selective in who will be
alerted to your call. You can have the radio
set off a bell when its code is received,
and numerical codes can choose who the
receiver is and identify the sender. Clever,
but other brand radios can’t join the fun,
nor can my older Yaesu FT-8900.
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Table 2
Yaesu FT1DR, serial number 3F030471

Manufacturer's Specifications

Frequency coverage: Receiver A, 0.5 — 30,
108 — 137 MHz (AM), 30 — 76, 137 — 599 MHz
(FM, cellular blocked); 76 — 108 MHz (WFM),
Receiver B, 108 — 137 MHz (AM), 137 —
580 MHz (FM); transmit, 144 — 148,
430 — 450 MHz.

Modes: FM, digital voice, data; AM and
WEM (receive only).

Power requirements. Receive, 150 mA (mono
band receive). 220 mA (dual band receive),
45 mA, standby (battery saver on). GPS on,
additional 30 mA. Digital mode, additional
60 mA. Transmit, 1.7 A (5 W. 144 MHz),
2.0A(5W, 430 MHz) at 7.4 V dc.T

Receiver
Sensitivity, AM, 10 dB SN: 3 uV (0.5 — 30 MHz).

1.5 uV (108 — 137 MHz). WFEM, 1.5 pV (76 -
108 MHz). FM, 0.35 pV (30 — 54 MHz), 1 uV

(54 — 76 MHz), 0.2 uV (137 — 140 MHz), 0.16 pV

(140 — 150 MHz), 0.2 uV (150 — 174 MHz),

1 UV (174 —222 MHz), 0.5 uV (300 — 350 MHz),

0.2 uV (350 — 400 MHz, 0,16 uV 400 —
470 MHz),1.5 uV (470 — 540 MHz), 3 uV
(540 — 800 MHz), 1.5 V' (800 — 999 MHz).

FM two-tone, third-order IMD dynamic range:
Mot specified.

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

VFO

441.20

lv/a! l'saL | 'muTE' | scope!

Measured in ARRL Lab

Receive and transmit, as specified
{774 — 803 MHz blocked).

As specified.

Battery power, B.4 V dc (full charge):
Receive, 379 mA (max volume, backlight
on, mono band receive); 272 mA (max vol,
backlight off, mono band receive);, 456 mA
(max vol, backlight on, dual band receive);
48 mA standby. GPS on, additional 24 mA.
Digital mode, additional 60 mA.

Transmit, Hi/L3/AL2/L1:
146 MHz, 1.68/1.06/0.73/0.44 A,
440 MHz, 2.0/1.29/0.84/0.42 A.

External power, 13.8 V dc: Receive, 225 mA
(max vol, backlight on mono band
receive), 350 mA (max vol, backlight on,
dual band receive). Transmit, HifL3/L2/L1:
146 MHz, 0.98/0.76/0.55/0.32 A
440 MHz, 1.26/0,92/0.61/0.3 A.

Charging with external 13.8V dc, 217 mA
with power off.

Receiver Dynamic Testing*

Receiver A, AM, 10 dB S+N/N; 0.71 uV
(1 MHz), 0.66 uV (15 MHz), 0.58 uVv
(29 MHz), 0.56 pV (120 MHz).

WFM, 12 dB SINAD: 0.8 puV (100 MHz).
FM, 12 dB SINAD :0.18 pV (52 MHz},
017 pv (146 MHz), 2.75 uV (222 MHz),
017 pV (440 MHz), 1.4 pV (902 MHz).

Receiver B, AM 10 dB S+N/N: 0.6 pVv
(120 MHz). FM, 12 dB SINAD:

0.18 puV (146 MHz), 3.1 pV
(223 MHz), 0.18 uV (440 MHz).

Receiver A, 20 kHz offset, 61 dB (146
MHz), 59 dB (440 MHz). 10 MHz offset,
79 dB (146 MHz), 61 dB (440 MHz).

Receiver B, 20 kHz offset, 58 dB (146
MHz), 63 dB (440 MHz). 10 MHz offset,
73 dB (146 MHz), 61 dB (440 MHz).

Receiver A, 91 dB (146 MHz), 101 dB
(440 MHz). Beceiver B, 91 dB (146
MHz), 100 dB (440 MHz).

Flgure 2 —The FTM-
400DR set up for full
rate data communica-
tion on Band A (top)
and analog FM voice
on Band B. There are
independent volume
controls and dial knobs
for each band. The
functions of the buttons
along the bottom of the
touchscreen can be
changed by the user.




Manufacturer’s Specifications

Adjacent-channel rejection: Mot specified.

Spurious response: Not specified.

Squelch sensitivity: Not specified.

S-meter sensitivity: Not specified.

Audio output: at 10% THD, 200 mW with
8 Oloadat 7.4 V dec, 400 mW at 13.8 V dc.

Power output: 5.0 W (Hi), 2.5 W (L3),
1.0W (L2), 0.1 W (L1).

Spurious signal and harmonic suppression:
260 dB (HilL3 L2), 250 dB (L1).

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

Receive-tranamit turnaround time (“tx delay™):
Net specified.

Measured in ARRL Lab

20 kHz offset. Receiver A, 67 dB (146
MHz), 63 dB (440 MHz). Receiver B,
67 dB (146 MHz), 55 dB (440 MHz).

IF rejection: Receiver A, 98 dB (146 MHz),
102 dB; (440 MHz). Receiver B, 107 dB
(146 MHz), 128 dB {440 MHz).

Image rejection: Receiver A, 94 dB (146
MHz), 53 dB (440 MHz). Receiver B,
101 dB (146 MHz), 74 dB (440 MHz).

At threshold, Receiver A, 146 MHz and
440 MHz, 0.13 pV (min), 0.31 pV (max).
Receiver B, 146 MHz, 0.14 pV (min),
0.26 pV (max), 440 MHz, 0.15 uV (min),
0.28 pV (max).

S-9 indication, Receiver A, 4.67 pV
(146 MHz2), 5.75 uV (440 MHz).
Receiver B, 5,75 uV (146 MHz),
5.55 uV (440 MHz).

10% THD with 8 2 load: 382 mW at
8.2V dc, 419 mW at 13.8 V dc.
THD at1 V rms, 1.9%.

Battery power, 8.4 V dc HilL3/L2/L1:
146 MHz, 4.5/2.5/1.0/0.12W
440 MHz, 3,8/2,3/0.8/0.08 W.
External 13.8 V dc input, Hi/L3/L2/L1:;
146 MHz, 5.2/2.5/1.0/0.1 W
440 MHz, 5.0/2.3/0.8/0.08 W.

As specified. Meets FCC requirements.

Squelch on, 5-9 signal, 146 and 440 MHz,
80 ms (Receiver A and B).

146 MHz, 25 ms, 440 MHz, 30 ms.
(Receiver A and B).

Size (height, width, depth); 4.2 x 2.6 x 1.2 inches (including protrusions); antenna, 6.9 inches.

Weight: 9.0 ounces (with battery and antenna).

Price: $430. MH-85 hand microphone with camera, §135.

TENB-102L1 7.4 V. 1800 mAh Li-on battery and PA-48B wall charger supplied. Available
options: extra FNB-102LI battery, $75; FNB-101LI 7.4V, 1100 mAh Li-ion battery, $60;
CD-41 drop-in charger cradle, $40; FBA-39 battery cass for 3 AA cells, $35; SDD-13

cigarette lighter de powar cable with filter, $25.

*DV not tested; C4FM FDMA signal generator was not available.
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Figure 3 —The
FTM-400DR receiving
weather information
via APRS.
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The microphone that ships with the "400 is
Yaesu’s old standby, the MH-48. In addi-
tion to the usual 16-button array for DTMF
in transmit and frequency entry in receive,
the A-B-C-D buttons are assigned to select
the operating band (A and B), take the
dial to the squelch-level function (C), and
toggle through the four main display op-
tions (D). Four more P buttons can be pro-
grammed by you to get to specific settings
or options faster than stepping through
menus. The 400 also has five levels of
transmit audio gain.

Wrapping up this radio’s take on conven-
tional features, the "400 has the usual range
of scanning options for hold and resume
times, lockouts, and so on. The resume
time (how long it waits to begin scanning
after it stops on an active channel) can be
set to 1, 3, or 5 seconds. The hold time
(how long it waits after the signal drops) is
fixed at 2 seconds. I'd like to see more (lon-
ger) options. There are nine upper/lower
limits for VFO scanning, and the HOME
channel can be checked every 3 seconds for
activity (called DW, or Dual Watch). If the
HOME channel is quiet, doing this briefly
flashes the display to the HOME channel
and takes a little hole out of the audio. Fi-
nally, the minimum setting of the time-out
timer is 5 minutes, but could be shorter be-
cause many repeater timers are 3 minutes.

APRS on the FTM-400DR

The FTM-400DR includes a packet
modem and firmware for APRS operation,
and a built-in GPS receiver (with a jack
for an external GPS receiver but no provi-
sion for using just an external antenna).
The settings and menus for APRS are
extensive, letting you send a beacon after
you’ve made a turn, and sending beacons
more often when you’re moving quickly
than when you’re moving slowly. But like
the FTM-350 it replaces, the "400°s packet
capability begins and ends with APRS. If
you want to do more, the mini-DIN on the
back is designed to interface with an exter-
nal modem/TNC.

APRS operation is fun. The display can be
set to show a screen whenever a new or up-
dated APRS signal is received. That screen
includes the call sign, distance, direction,
speed, altitude, and message or weather
info being sent by the transmitting station
(see Figure 3). Or you can watch the com-
pass rose to see the call sign, direction, and
distance for every signal as it's received.
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The on-screen keyboard lets you compose
a message, and the radio logs incoming
and outgoing messages and the most recent
100 call signs received. APRS can run in
the background (though it does tie up the B
Band) with minimal disruption while you
play FM or C4FM on the A Band.

C4FM Digital Voice

Yaesu’s digital voice mode, C4FM, isn’t
compatible with any of the other digital
voice systems in common use in A mateur
Radio. Okay, you probably knew that. Well,
it isn’t proprietary, either. Yaesu uses a
newer version of the AMBE vocoder chip
that Icom used for D-STAR (the most recent
Icom models do their vocoding in software
without the chip, but still licensed through
DVSI). As with D-STAR, anyone can buy
them, and Yaesu says the protocol will be
published, so anyone can be compatible.

Yaesu says they chose C4FM because it is
newer and better. I can’t debate that (other,
more technical hams do). I've been listen-
ing to it for a while now, and [ can say, “It
sounds digital”™ All of the digital voice
modes, including C4FM, offer high clarity
and near zero background noise down to
the threshold. All sound a little different.

I rounded up some hams to do a very un-
scientific test between handhelds at low
signal levels, and the performance was
also similar. The biggest difference I hear
is at the margins, when signals are weak,
the bit error rate gets high, and the voice
garbles. D-STAR and C4FM can sound
pretty rough. APCO-25 and DMR handle
it a little more gently.

But mostly C4FM works fine. I think it’s
more important to focus on what Yaesu is
doing with their digital system, and com-
pare as much of that as I can to D-STAR
(I'm not familiar enough with DMR todo it
justice). And the first thing to repeat is that
Yaesu is trying very hard to attract analog
FM users. That’s the essence of System
Fusion.

The DR-1 Repeater

Repeaters are vital to VHF/UHF FM and
to digital voice. Alinco introduced a ham
radio digital voice handheld about 15
years ago, but with no repeaters to provide
area-wide coverage, it was pretty much a
novelty. Icom’s D-STAR launch came com-
plete with repeaters and an Internet linking
system. While the user radios were also
high-end analog FM radios, the D-STAR
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repeaters were digital-only. The system
occupied only 6.25 kHz of spectrum, com-
pared to about 16 kHz for FM, and 12.5
kHz for the other digital modes, including
Yaesu’s C4FM. That allowed frequency
coordinators to squeeze D-STAR repeat-
ers into geographic areas without available
spectrum for another analog or wider digi-
tal mode repeater.

During my review period, Yaesu released
some of its DR-1 repeaters to volunteers
for a beta test, and one of them went on
the air in my area. While the hams who
received the repeater agreed not to release
their results until the trial was over, I could
at least see how the radios and repeaters
performed together.

Yaesu designed the DR-1 to be a drop-in
replacement for an existing YHF or UHF
repeater. It will interface to existing con-
trollers and run analog FM, and then there
are some options for integrating C4FM.
The first option is that users who have a
CA4FM radio can transmit to the repeater
in digital, while the repeater continues to
output analog FM — it simply demodu-
lates the digital signal and the applies the
decoded voice to the FM modulator. Ana-
log and digital users can talk to each other
in the same conversation.

There’s no huge advantage to this techni-
cally. The digital signal is noise-free 7o the
repeater, but the digital user is still listening
in analog, and that analog output still lacks
the crispness of a fully digital signal. The
digital radios don’t currently have a mode
that locks transmit to digital and receive
to analog. In “automatic” mode, when the
radio receives an analog signal, the trans-
mitter switches to analog, too. The local
guy’s workaround was to transmit in digi-
tal on Band A, while receiving in analog on
Band B. The analog-digital hybrid avoids
the social stigma of being exclusionary,
while introducing the concept of digital to
the analog users. At least, that’s the plan.

The second option is to repeat analog sig-
nals as analog, and digital signals as digital.
They occupy the same frequency, and it's
one-at-a-time, or first-come, first-served.
The repeater can’t do both analog and
digital at the same time. In this beta test, the
users didn’t have control over which mode
the repeater would be in, but I"m guessing
itcould eventually be a user option. APCO-
25 repeaters have been dual-mode since
their beginning, though I'm not aware of
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any that ran digital-in, analog-out.

The dual mode repeater gave me a good
chance to compare analog and digital
performance. | was far enough from the
repeater that a 100 mW signal was preity
noisy in analog. At “pretty noisy,” I could
switch to digital and have a good, mostly
garble-free signal. Taking advantage of
multipath, I could move a few inches and
go from “pretty noisy” to “very noisy.”



At that point, the digital signal was either
mostly garbled, or not there at all. Now this
wasn't in a lab, and multipath can affect
analog and digital signals differently. But
my results match what just about everyone
reports — that a well-modulated analog
signal can be copied a little below the point
that a digital signal drops out. I wonder
how much longer that will be the case? The
ARRL Lab is working on tests that will
hopefully answer that question.

When the DR-1 is used in fully-digital
mode, though the analog-only users will
not be able to listen to the conversation. On
an analog receiver, the audio will be just
that buzzy rush of noise. To avoid listen-
ing to the noise while still being able to
monitor the repeater for analog use, every
user will need to use tone-decode, either
CTCSS or DCS depending on what the
repeater tech set up for the repeater output.
Technically and operationally, this is not a
big deal.

Yaesu has announced, but at press time had
not begun shipping. an updated version of
their WIRES Internet linking system called
WIRES-X. There are menus for using it in
the FTM-400DR and FT1DR, but the ra-
dio’s manual points the user to a download-
able WIRES-X manual, not yet released as
[ complete this review. The WIRES system
is popular in Japan, but in the rest of the
world IRLP and Echolink are the VoIP re-
peater networking systems of choice.

Other Digital Capabilities

Yaesu’s digital signal is 12.5 kHz wide,
and the data rate is also double D-STAR’s
at 9600 bits per second. From the user’s
perspective at least, Yaesu allocates it a
little differently. D-STAR users sometimes
complain that the 1200 bits of ASCII is
wasted when they’re not sending any data
(which is most of the time in a voice con-
versation). If they have a GPS connected,
they're sending that in the ASCII stream
(and the newest Icom radios have built-in
GPS, so they’ll be doing more of that). But
their point is they would have liked the op-
tion to dedicate all of their signal to voice
to sound better, or all to data if they wanted
to make D-RATS as efficient as possible.

Note that D-STAR does have an all-data
version, but it’s not part of lcom VHF/UHF
radios. Yaesu caught that, and offers users
the DN and VW modes. The manual never
really expands the initials into words, but
[ think of them as “Digital Narrow™ and

“Voice Wide” although in both modes the
RFE signalis still 12.5 kHz wide. (The man-
ual refers to DN as simultaneous voice/data
communication mode, and VW as voice
full-rate mode.) In DN mode, the voice
audio isn’t as full fidelity as VW because
it’s sharing the bits with error correction
and a data field. VW uses the whole pie for
voice. And yes, it sounds noticeably better.

In DN, the Yaesu radios send the user’s call
sign and its GPS position. The *400 mobile
displays the call sign and the distance to
the received station, if everybody’s GPS is
getting a fix. The FT1DR makes you hop
to another display to get the distance. The
mobile uses the S meter’s space to display
that information, so there’s no signal-
strength reading when copying a digital
signal — just when you need it because
you can’t “hear” how strong a signal is. In
VW, you get the call sign, but no distance
info. On both mobile and handheld, you
can switch to a compass rose display to see
the direction and distance. You can store
that info, or your own location, and use it
to track your way to that location. Same for
APRS stations. Lots to play with,

Send a Message...

How about that ASCII data? Icom makes
you hook up an external device (a com-
puter, maybe a tablet or phone today) into
their serial port to tap that D-STAR stream
and send to or read from it. Yaesu lets you
blip in a message (80 characters max) with
their on-screen keyboard. On the FTIDR
you either twist the knob to scroll through
the alphabet one letter at a time, or use the
keypad like you did for text messages on an
older cell phone.

The receiving station reads the text mes-
sage right on their screen. | believe you
need to stick in a micro-SD card for this
to work. The manual wasn’t specific about

“GROUP [ s¥YNC ||

that, but that was the missing ingredient
when I tried to do it. Words are broken
at the end of a line with nary a hyphen to
enhance readability, but it works. The mes-
sages stack up on the micro-SD card.

So far, so good on data use. But when I
went looking for a way to use Yaesu’s data
stream from my computer, I couldn’t find
it. There are ports and plugs for cloning and
programming and stuff, but nothing leads
to that data. At least not yet. I wouldn’t be
surprised if Yaesu introduces an update to
add it.

Both radios can be updated with soft-
ware in the field. I performed an update
on the FTIDR, and it was pretty easy.
Hint: Heed Yaesu's warning to install
their driver before connecting the data
cable to your computer. Hint #2; Read
the update instructions all the way to
the end to find out how to check what
the current version of firmware is in
the radio because you may not need the
update. Hint #3: The instructions say
to use an external power supply, not the
battery, during the update. If the battery
dies mid-update, you could brick the radio.

One more thing about that messaging. On
the FT1DR, you have to join a group to
do it using Group Monitor (GM). Turn it
on (it forces digital mode, doesn’t work in
analog) and the radio starts pinging to let
anyone in receiving range (who also has
their GM turned on) know you’re there. On
the receiving end, you see a list of everyone
yvou hear, and you can “register’” stations
into groups. The radios continue to ping
about every 20 seconds, and all this chatter
serves to let you know who's still in range.
If the 400 has heard from you lately, your
call sign is lit up green (Figure 4). On the
FTIDR, it's highlighted in black. Fall out,
and you turn gray.

Figure 4 —In the
Group Monitor mode,
call signs of stations
in range (W1AW) are
highlighted in green.

LOG !
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- And Get the Picture

The optional MH-85 camera-mic (Fig-
ure 5) plugs into that little DATA jack on
either radio. It works just like a speaker-
mic, and it has a camera built in. There’s
no viewfinder. The *400 mobile can show
you what you've just snapped (Figure 6),
and if it wasn’t quite right you can try
again. On the FT1DR you're flying blind.
There are no adjustments beyond image
size and quality (not that great compared to
a typical cell phone camera). File sizes are
correspondingly small, and when you're
sending this across the very limited band-
width of the C4FM signal, size =time. The
larger (320 x 240 pixels), better quality
image takes about 30 seconds to send in
DW mode. On the SD card, they are stan-
dard JPEGs.

Wait, DW Mode? Didn’t | mention that
earlier, as Dual Watch? This DW mode,
which the manual refers to as “data full
rate” is automatically selected when you
send a photo. If you're in VW, a picture
will go out as DW (I'm dubbing it Digital
Wide.. .still unofficial). The manual’'s a
little skimpy here, but I believe that when
I sent a picture in DN, the picture seemed
to take longer to transfer. Maybe. Again, |
wouldn’t be too surprised if full user ac-
cess to the fastest (9600 bps) data stream
became available some day.

And oh, yes, using Group Monitor, you can
direct a text or picture to one specific radio.

Flgure 5 — The MH-85
microphone includes a

camera that can be used

to snap and send photos

with the FTM-400DR or FT1DR.
The lens is in the top.
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About that Handheld...

The FT1DR (Figure 7) is fairly bristling
with buttons on its face, and ports and
more buttons on its sides, but only one
knob. There are no connectors on top —
the GPS antenna occupies the space be-
tween the rubber antenna (SMA male on
the radio body) and knob. The left edge
has PTT, MONItor (opens the squelch),
VOL (hold and turn the knob to adjust the
volume, or one quick press to mute), and
ON-OFF/LOCK. The right edge has ports for
a speaker mic, dc/charging, and a data con-
nector that the camera-mic plugs into (and
where I plugged in the included data cable
when I updated the firmware). Below that
is the slot for the micro-SD card.

On the front are the display (plenty read-
able, but not color or touch screen), busy
lights for the A and B sides, and 18 more
buttons, including the 16-button DTMF
pad that doubles, triples, and maybe even
quadruples for other functions. And a
speaker. And yet the whole thing is tiny.

The bottom of the radio has rubber feet. Set
it down and it grabs the table. You can still
knock it over easily (top-heavy with the
rubber antenna sticking up), but it won’t
slide.

Here are the important differences in the
FT1DR. I already mentioned that its mem-
ory system hangs on to tone and offset a
little tighter than the FTM-400 (you have
to re-store a memory to get them to stick).
There are 900 memory channels (shared
between A and B sides, but digital only on
A, and APRS only on B), and a bunch of
other memory options, including 24 banks
that hold 100 memories each.

It does have tone scan and a tone mode
icon on the display. Alphanumeric names
appear in small type below the frequency
readout, and only when the radio is in

Filgure 6 — A photo
snapped with the
MH-85 camera/mic,
transmitted with the
FT1DR, and received
by the FTM-400DR.

mono-band mode (you can make the sec-
ond band go away). You can’t make the
radio show only the alpha label. Too bad,
because the alpha label holds an awesome
15 characters!

The radio receives AM, FM and SW
broadcast, almost dc to daylight (no SSB,
and you’ll need a little more than the rubber
antenna for HF shortwave). The options for
scan-resume are more generous (up to 10
seconds). Time-out timer options start at

Flgure 7 — The
FT1DR is tiny
considering its
extensive list of
capabilities and
features.




30 seconds. The noise-squelch level adjust-
ment is buried deep in menus. The feature
list is nearly endless, but I don’t think I've
missed any of the go-no-go stuff. The rest
is just nice candy in a sweet radio.

The LOCK button locks the volume con-
trol, along with everything else. The knob
does nothing when the radio is locked
{and LOCK is a quick press of the power
button on the side — nice!). It would be
convenient if, when the radio is locked, the
knob became a volume control, turning the
nearly two-handed volume adjustment into
an easy one-hander.

Editorial (A New Hope)

Not long ago [ was a little unhappy at
the thought of splintering Amateur Radio
digital voice into a bunch of incompatible
formats. Now [ realize that this is the way
of things. There is no question that digital
moves fast and develops in many different
ways. The big, plasma digital TV in the liv-
ing room that [ bought in 2007 is obsolete
compared to what’s available today.

Ham radio moves a lot slower. We are
99% analog in a 983% digital world. We
won’t change overnight, but at least some
of our future will be tied to digital, and we
can’t get there with radios that do only one

form of digital and never anything else.
Yaesu says their C4FM is better, newer.
How long until someone else introduces
the next best thing? I am very glad they
embraced digital — it sends a message to
the ham radio world that we have a future,
not just a glorious past. I do hope, though,
that the manufacturers are looking into de-
signing radios that will do multiple digital
formats, easily upgradable when new ones
are invented (and they will be).?

Each of the digital systems has a fan base
that will adopt their systems. They may all
thrive, or maybe one will “win.” I hope,
though, that hams will take a longer view,

and look closely at the kinds of technology
that will be fun today, fun tomorrow, and
help us reach our future.

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

2At press time, Connect Systems, Inc. (www.
connectsystems.com) is working on a hand-
held that will operate with as many digital sys-
tems as they can license, including D-STAR,
DMR, and possibly P25. And Whitebox, under
development by Bruce Perens, K6BF, and
Chris Testa, KD2BMH, is envisioned as a soft-
ware defined radio that will do any digital mode
they can license, but featuring a VHF/UHF
version of FreeDV using CODEC2.

Click here for a
video overview

of the Yaesu
FTM-400DR

mobile transceiver
and FT1DR
handheld.

Hy Power Antenna Company LD8073

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

On my tiny lot [ have just enough room
to erect a “tilted” delta loop antenna that
works well on 40 through 10 meters. I
wanted to add something for 80 meters, but
at more than 130 feet in length, a full-sized
dipole was out of the question. I noticed
that the Hy Power Antenna Company of-
fers a shortened 80 meter dipole only 73
feet long. If I hung that antenna as an in-
verted V from my one remaining tree, it

Bottom Line

The Hy Power LD8073 is half the
length of a conventional 80 meter dipole.
Rated for legal-limit operation, it offers
space-challenged amateurs a way to
operate on a segment of the
80 meter band.

might finally give me access to 80 meters.

The LD8073

The model LD8073 is an 80 meter dipole
made shorter (a little more than half the
length of a traditional dipole) through the
use of loading coils — one in each leg. The
antenna is rated for 1.5 kW and requires a
standard 50 Q coaxial feed line.

The LD8073 arrives completely assembled.
The wire is #12 AWG and insulated with a

tough, UV-resistant jacket. The insulation
is light gray, which helps the antenna blend
into the background.

The loading coils (Figure 8) are fully
weatherproofed and feature stainless steel
hardware. The center insulator (Figure O)
also includes stainless steel hardware and
offers a standard SO-230 coaxial connector
for the station feed line. Like the durable
end insulators and wire, the center insulator
is light gray.

Flgure 8 — One of the LDB073 loading coils.
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Instaliation and Tuning

In an ideal world we’d all hang our dipole
antennas a '2-wavelength or more above
ground (about 130 feet on 80 meters). That
clearly was not going to happen on my
property. The best 1 could hope for was a
thick branch that would support the apex
of an inverted V configuration at a height of
20 feet. The legs of the LD8073 would be
threaded through branches and brush to end
up about 7 feet above ground.

[ wasn’t expecting to hunt DX with an
w80 meter antenna installed in this fash-
ion. I knew such a low-altitude installation
would most likely result in much of my
signal going straight up, suitable for local
communication.

In addition, I understood that a shortened
dipole antenna represents a compromise. In
exchange for an antenna that would squeeze
within a very limited space, I would have to
sacrifice a certain amount of efficiency and
bandwidth. Even so, something on 80 me-
ters was better than nothing on 80 meters.
If I could communicate within, say, a 500
mile radius, I would be happy.

The Hy Power LD8073 is cut for the bot-
tom end of the 80 meter band. This allows
the user to trim a bit of length to move the
resonant frequency higher in the band if
necessary. You don’t need to trim the legs

Radio Tips

Power Supplies

A typical 100 W transceiver requires a power
supply that can deliver about 25 A of current
at 13.8 V when you are operating the radio at
full output. Low power QRP transceivers, on
the other hand, have far lower power require-
ments, A 3 A 13.8 V supply should be more
than sufficient.

Don’t worry about buying a power supply
with too much current capacity. Your equip-
ment will only draw the current it needs. In
fact, it is probably safe to say that you can
never have too much current capacity. It may
seem economically foolish to invest in a
25 A supply when all you want to power is a
5W QRPrig. However, if you think you’ll be
upgrading to a larger radio in the near future,
you may want to get the big power supply
today (especially if you find a great deal on a
high-current supply ).

‘When shopping for a power supply, beware
of one potential stumbling block. Power
supplies are often rated by their confinuous
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Flgure 9 — The center inzulator is essentially a
PVC cylinder with a stainless steel eye bolt. An
optional 1:1 balun is available.

physically, though. Just pull the desired
length of wire through the insulators and
wrap it around itself at the ends.

After hauling the antenna into the tree, I
secured the drooping legs and then swept
the LD8073 with an antenna analyzer.
The 1.2:1 SWR point occurred right at
3500 kHz. The 2:1 SWR bandwidth was
only about 80 kHz, not surprising with a
shortened dipole. That placed the upper 2:1
SWR point at about 3540 kHz.

In addition to enjoying CW, I also operate
digital modes, so I really wanted to shift the
upper 2:1 SWR point to about 3600 kHz. 1

and intermittent (ICS) current capacities.
The figure you want to look for is the con-
tinuous rating — the amount of current the
power supply can provide continuously.
Don’t be misled by what appears to be a
fantastic deal on, say, a 25 A supply. Can it
supply 25 A intermittently — only for short
periods — or continuously? You may need
25 A of continuous current, so check and
be sure.

It is also worth mentioning that you'll find
two types of ham-grade power supplies for
sale. The linear design uses a hefty trans-
former to shift the 120 V ac line voltage from
your wall outlet to a lower voltage for later
conversion to 13.8 V dc. These power sup-
plies tend to be large and heavy, especially
the high-current models.

Another approach to power supply design is
the switching configuration. In the switching
power supply, the ac line voltage is converted
directly to dc and filtered. This high-voltage
dc is then fed to a power oscillator that

pulled 10 inches of wire through each end
insulator and wrapped the surplus wire ac-
cordingly. Now the 2:1 SWR bandwidth
ranged from 3520 to 3600 kHz. Perfect!

The LD8073’s SWR bandwidth is quite
sharp. Sweeping the analyzer up the band
into the 75 meter phone portion, the SWR
skyrocketed beyond 10:1.

On the Air

Because of the less-than-optimum instal-
lation, 1 had low expectations. To my sur-
prise, however, [ found myself working the
west coast and Europe on the first evening
during late winter. Regional coverage was
solid, with most of my radiated energy at
high angles and “spraying’” down over New
England and the Mid-Atlantic states, Still,
the LD8073 was radiating enough RF at
lower angles to give me some distance cov-
erage as well.

The Hy Power LD8073 is ruggedly built, so
I expect it to withstand whatever New Eng-
land weather can throw at it. If [ can ever
manage to raise it higher, I will no doubt
enjoy even better DX performance.

Manufacturer: Hy Power Antenna Com-
pany, 2028 Riverside Dr, Bethlehem, PA
18015; tel 610-317-9779; www.hypower
antenna.com. $60 plus $12.50 shipping
and handling.

“switches’ on and off at a rate somewhere
between about 20 and 500 kHz. The result
is pulsating dc that can be applied to a trans-
former for conversation to 13.8 V or what-
ever is needed. The reason for doing this is
that rapidly pulsating dc can be transformed
to lower voltages without the need for large
transformers. It is the transformer that ac-
counts for most of the weight, size, and
cost of traditional linear power supplies. A
switching power supply is much smaller and
lighter, and usually less expensive.

Switching power supplies are the same type
found in your computer and they are becom-
ing more popular in Amateur Radio. The
disadvantage of the switching supply is that
some designs generate interfering signals
that you can hear in your radio. If you're
considering a switching power supply, look
for models that boast low “RFI” (radio fre-
quency interference). JST magazine occa-
sionally reviews and tests switching power
supplies. — Steve Ford, WBSIMY



The Doctoris In

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

o If Top Loading Works on 80 Meter

Verticals, How About on 160 Meters?

Charles, KOAYS, asks: In the

June 2014 column, I found

your treatment of Y-wave and
top-loaded verticals on 75 meters inter-
esting and informative. For most hams,
a 120-foot high vertical '4-wave mono-
pole for 160 meters is out of the ques-
tion, so how do shortened ones stack
up? I have often wondered what kind of
efficiency could be had on 160 meters
with top-loaded verticals that equaled
the height of a “4—wave on 75 meters.

Could you continue the loaded vertical-
top hat story by plugging in a popular
160 meter SSB frequency, and model
the same vertical heights and top hat
dimensions in your June column? It
would be interesting to compare base
loaded 43-foot and 64-foot base loaded
monopoles with a top hat loaded quar-
ter wave. How would I calculate the
length of the top hat radiators?

I did as you asked, with the results
A as shown in Figures 1 — 3. [ used

the same buried radials as were
used 1n the June column’s models and
added sufficient base loading to resonate
the 43- and 64-foot monopoles on 1.85
MHz. In each case, I assumed an inductor
Q of 100. The additional resistive loss in
the inductance for the shorter antenna was
a major contributor to its lower field inten-

sity.

For longer monopoles, the inductance
needed for base loading, with the resulting
lower coil resistance will improve perfor-
mance, as expected. For the top loaded
case, | used four horizontal wires of equal
length adjusted to provide resonance. With
my 64-foot monopole and top hat wires all
#14 AWG, the top hat wires were each
24.5 feet long. For the often easier toinstall

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

a0 Q51409-DocD1

Max. Gain =-7.44 dBi Freq. = 1.85 MHz

Azimuth =770 °

Figure 1 — The EZNEC elevation pattern

of a 43-foot monopole with base loading to

be resonant on 1.85 MHz (80 puH, Q of 100)
above typical ground (conductivity 0.005 S/m,
dielectric constant 13). The antenna and eight
buried 66-foot radials are all of #14 AWG wire.’

- Q51408-Doc02

Max. Gain =-3.81 dBi Freq. = 1.85 MHz

Azimuth=77.0 °

Flgure 2 — Similar pattern to Figure 1, except
that the monopole is 64 feet long and resonant
on 3.7 MHz without leading. This pattern is with
base loading sufficient to resonate on 1.85 MHz
(48.7 H).

ooe Q51408-Doc3

Max. Gain =-1.06 dBi Freq. = 1.85 MHz

Azimuth=0.0"

Figure 3 — Similar pattern to Figure 2, except
that the 64 foct long monopole is resonant on
1.85 MHz by four horizontal “top hat” wires,
each 24.5 feet long.

inverted L configuration — a single top hat
wire — a length of 67.5 feet was required,
which is a bit longer than the 64-foot,
80 meter monopole height. The gain and
pattern were similar to the four-wire top
hat, except that it was about 1 dB out of
being omnidirectional, with a peak gain of
—0.7 dB, with the peak in the direction
opposite from the top wire. To allow oper-
ation on both 160 and 80 meters without an
antenna tuner, a trap could be installed at
the top of the 80 meter vertical. The two
sections would likely require abit of short-
ening to make the antenna resonant on
both bands.

Ed, WATPN, asks: I needed to

change the plug on an old (and

comfortable) headset. After
cutting off the old, damaged plug, I dis-
covered that the cord is the old type with
fine metal foil conductors wrapped
around cloth threads. I remember try-
ing to work with this kind of wire about
350 years age and having trouble solder-
ing, I am unable to tin the wire and can-
not get a good bond. Can you offer any
hints as to how to solder the wires to the
new plug?

That is tough — I've been there
A and done that. The easiest way

may be to start over and just make
a new cable arrangement. Next, if it's an
old World War II vintage set, as some of
mine are, you may be lucky enough to find
a new cable set in an original wrapper at a
hamfest flea market — but you are proba-
bly more likely to win the lottery!

I suggest tightly wrapping the terminal end
with a strand of fine wire removed from
some stranded copper wire. Then, heat that
with your iron and liberally apply solder,
until it runs into the inner area. Oftenit will
make contact with the “tinsel” wire
strands, even though it doesn’t look like a
solid connection. Solder a ring terminal, or
other connection device, to the new termi-
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nation, and tie it to the plug. With luck, it
will last as long as we will.

[ haven't tried this myself, but if you can
find a suitable crimp terminal that is a snug
fit, or even better, a snug fit on a double-
width folded end, it might also be worth
atry.

Jim, W6 JHB, asks: I built two

W2FMI-designed 1 kW, 1:1

baluns, based on Jerry Sevick’s
book on baluns and ununs.2 They use a
2.4 inch diameter, mix 31 ferrite core
and are wrapped with 10 turns of #12
AWG coated high temperature wire
with insulating tape on one wire. I put
each of those baluns on my antenna
analyzer to see how they came out, elec-
trically. Both showed a fairly flat
response from 1.8 up through 30 MHz,
at very close to 50 £ while driving a
matched load. I connected one to a
friend’s medium power linear amplifier
via a short length of coax and then about
75 feet of 600 Q open wire line to a
56-foot long doublet at a height of 35
feet. He ran this configuration (without
the amplifier) at 100 W and appeared to
have no problems.

About 30 minutes after furning on the
amplifier to about 425 W output on CW,
the balun’s ferrite core totally over-
heated and broke into several pieces.
Subsequent SWR measurements on
that antenna with the other, identical
homebrew balun showed an SWR on 40
meters of about 15:1. Yikes! His auto-
matic antenna tuner was able to get a
match, although it was about 1.7:1 or so.

My question is — how does one deter-
mine whether the power level a balun is
capable of handling if presented with
other than the design SWR?

I’'m also concerned about my own sta-
tion, although circumstances are a little
different. At my station, I have an 88
foot long doublet at 45 feet, fed with 115
feet of 450 (2 window line, a 4:1, 3 kW
rated balun in the shack and about
6 feet of RG-8X coax running to my
100 W transceiver. My antenna ana-
lyzer assessment of the SWR on all the
bands shows it to be under 7:1 on 40, 30,

2J, Sevick, W2FMI, “Building and Using Baluns
and Ununs: Practical Designs for the
Experimenter” CQ Communications, 1995,
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20, 17, and 10 meters. On 15 meters it is
the worst, approaching 11:1, and 12
meters sitting right at 8:1. I plan on “fin-
ger testing” the balun on all the bands
with my transceiver to see how that
balun holds up to a few short minutes of
key-down. I am somewhat concerned as
to how this will work after I fire up my
new 500 W amplifier and tuner!

In the special case of a matched
A (SWR equal 1:1) transmission

line, the voltage and current will
be almost the same at any point along the
line, with the exception of the usually
small line loss. For your case, in which the
SWR is higher than 1:1, instead of the cur-
rent (and voltage) being roughly constant
along the line, the current (and voltage)
will vary with distance along the line. The
places with maximum current will be the
places with minimum voltage and vice
versa. The problem comes up because fer-
rite, while having great electrical proper-
ties, 1s not particularly good at dissipating
heat. The heat 1s a function of the wire loss
in the balun times the current there. It
sounds like you had the misfortune of hav-
ing a high current location that happened
to be where the balun was. Note that the
high voltage regions can also cause prob-
lems with arcing, since the maximum volt-
age will also be the square root of the SWR
times the matched voltage.

So the issue is not just what the SWR is on
each band, but what the maximum voltage
and current are at the location of the balun
on each band. Your antenna analyzer can
measure the actual impedance at the balun
point on each band and you can then calcu-
late the current and voltage at that location.
Because of all the bands that such a multi-
band antenna can be used on, however, it
seems likely that at least one band will be
close to a maximum voltage point and
another near a maximum current point.

It is pretty easy to calculate the maximum
current based on SWR, it is just the square
root of the SWR times the matched cur-
rent. At 50 Q, the 1:1 balun’s design
impedance, the matched current at 100 W
would be 1.4 A, at 15:1, it could be as high
as 5.5 A, the same current that you would
have with 1500 W in a matched situation.

Your new “500 W™ amplifier can actually
output about 600 W, or a current of 3.5 A
to a matched 50 Q load. Your 4:1 balun is
designed to feed a 200 Q load, so the num-

bers on the antenna side will be somewhat
different, but we can still analyze what's
happening on the 50 Q side, where the cur-
rent will be highest. For a matched load,
your 3 kW balun should be able to handle
7.75 A. At 600 W into a matched load,
your amplifier will be delivering about
3.5 A. You will be within that rating if your
SWRis less 5:1. At400 W output, y ou will
be within the matched current rating for a
7:1 SWR, 350 W for 8:1 and 250 W for an
i1:1 SWR.

Going to a 5 kW balun should allow you
to handle your current without problems.
But be sure to check your balun specifica-
tions carefully. If your manufacturer, for
example, says that it can handle 3 kW with
a 2:1 SWR, than your safe current limit
would increase to 11 A, indicating that you
could have a safe SWR of 9.8:1 at your
power level.

Of course this all assumes that the manu-
facturers (and Sevick) designed their bal-
uns to just do what they were rated todo. 1
would hope that they left some headroom.

Just for fun, after you get your amplifier
and have it running on your lossiest band
for a while, (gently) put your hand on that
piece of RG-8X that is going to the balun.
I once burned my hand at the same power
level by accidently touching my RG-8X
when I went to check if my balun was
warm — it wasn’t, but I ordered some
RG-213 the next day! I had a brick on the
paddle sending dots for a while on a dead
band to get it heated up.

Greg, KBSNU, asks: Is there

any advantage to matching an

antenna to a receiver’s antenna
input? The prevailing opinion, from the
Internet and elsewhere, appears to be no.
The reasoning is usually something like,
“If your antenna is delivering a certain
signal-to-noise ratio, then everything is
fine.” But it is well known that receivers
typically present a complex impedance
looking into the antenna input; rarely is
it actually 50 Q as advertised.

It seems to me that, because the direc-
tionality and gain of any antenna
depends on the tuning and resonances
of its elements, then placing an odd
impedance across the antenma terminals
will change the tuning and alter the
antenna’s performance. Also, especially
for weak signal reception, a better



match into the receiver would logically
seem desirable.

First, if the receiver doesn’t have
A an input impedance that is exactly

matched to 50 €, it is probably
much closer to a match than the typical
mismatch at an antenna, especially at the
band edges. Thus I would expect that any
change in the antenna pattern resulting
from a mismatch would be small, but cer-
tainly not “none.”

Particularly for frequencies at which the
antenna is not quite matched, the best per-
formance might occur at an impedance
other than 50 Q, typically whatever imped-
ance presents a load back at the antenna
that the antenna wants to see. All of this is
somewhat masked by any transmission
line loss between the antenna and receiver.

Regarding the change in S/N, that tends to
be limited by atmospheric noise below
perhaps 10 to 14 MHz, depending on sea-
son and receiver. In that case, unless the
receiver is very noisy, improving the match
won’t help the S/N, but it will bring up
both the signal and noise together. Thus the
S meter will read higher (assuming the
improvement exceeds any losses in the
matchi ng network) but the S/N will remain
about the same.

On frequencies at which the internal
receiver noise is higher than perhaps 10%
of the atmospheric level, providing a better
match will indeed increase the signal as
well as the S/N, again under the condition
that itis not offset by the matching network
loss, which will often make it a wash. In
the days of separate receivers and transmit-
ters, most receivers did have an antenna
trimmer that could be used to peak up the
receive input. It would do so by providing
a match to typically the reactive part of the
impedance presented to the receiver.
Interestingly, the still popular 1950s vin-
tage E.E Johnson Matchbox series of link-
coupled antenna tuners that were designed
to match balanced antennas to a 50 Q
transmitter, also had a separate link wind-
ing that matched a connected receiver to
300 Q at the same setting. Until the 1980s,
many receivers were really designed for a
200 — 300 Q antenna load impedance.

At VHEF, the situation can be a bit different.
The receiver input network should be
tuned for best S/N (best noise figure). This
adjustment is somewhat critical, and the

best performance is generally close to, but
not at quite the same settings as a match
— even though that might result in the
strongest signal.

Ron, WQ6X, asks: Over the

years | have acquired a num-

ber of audio digital signal pro-
cessing (DSP) filters. I have recently
added a 15-band (per channel) audio
equalizer that 1 use with one channel for
my transmit audio, the other for receive
audio. I often run these three devices in
series with the goal being to obtain the
best processed receive audio to the
speaker or headset. My question is,
what is the optimum sequence of these
devices? Should the amplified equalizer
come before the filters or after? In other
words, would shaping the frequency
response (via the equalizer) make for
better DSP results if the filters come
afterwards? Or, does it make more
sense to shape the frequency response
after the DSP filtering has done its job?

In a perfect world with perfectly
Alinear devices, it would make

absolutely no difference what the
sequence is. For many cases there will, in
tact, be no noticeable difference. On the
other hand, we don’t live in a perfectly lin-
ear world, so we have to consider the
effects of possible non-linearities.

Passive inductor-capacitor (L-C) or resis-
tor-capacitor (R-C) filters are generally
quite linear, at least until the levels get high
enough to saturate inductors, or break
down capacitors. DSP devices, or any
active or semiconductor devices including
amplifiers, however, can generally be
driven into non-linearity at generally much
lower levels. With DSP devices, it is often
the analog-to-digital (A/D) converter that
forms the first step. Each A/D converter has
a defined dynamic range, essentially defin-
ing the maximum input before there is dis-
tortion.

By putting passive filter elements before
active ones, and the ones with the highest
dynamic range (assuming they have unity
gain) early, you may eliminate portions of
signals that you don’t need anyway and that
could cause the A/Ds to overload and dis-
tort.

Equally important is to have as low a gain
as possible before the DSP and higher gain
afterward. Your DSP devices should have

aninput level specification, and it might be
possible to set your receiver AGC and out-
put level so that signals are always below
the maximum input of your filters, and
then use audio amplifiers following the
filters to obtain the desired listening level.

Do you have a question or a problem?

Ask the Doctorl Send your gquestions

(no telephone calls, please) to “The Doctor”
ARRL, 225 Main St, Newington, CT 06111; for
fastest response, e-mail doctor@arrl.org.

New Products

Firmware for icom 1C-7800

[com’s latest IC-7800 upgrade adds new and
improved features, A spectrum waterfall
display allows review of RF and AF
characteristics on the IC-7800°s 7-inch color
LCD and includes a wide screen setting. A PC
mouse may be connected via USB to select
operating frequency and control the spectrum
scope. An audio scope function offers waterfall
and oscilloscope views and can be used to
observe mic compressor level and other
attributes. Direct remote control operation
allows direct connection to an IP network using
Icom’s optional RS-BA| software and the
[C-7800s mternal base station function. (A
user operation PCis still required; a base station
PCisnot.) A digital voice recorder automatically
captures incoming/outgoing signals onto an
external memory card or flash drive. Other
updates include an APF function said to
increase volume up to 6 dB (adjustable by 1 dB
step), a transmit delay function to control a
connected external linear amplifier, USB flash
drive compatibility, and added RIT and
transmit offset commands for CI-V remote
control. For more information, visit www.
icomamerica.com.
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Technical Correspondence

Larry D. Wolfgang, WR1B, tc@arrl.org

Generating Quadrature Local
Oscillator Signals

Here is an innovative digital technique to
generate quadrature local oscillator (LO)
signals. This new circuit begins with a sig-
nal at twice the L.O frequency and not four
times the L.O frequency, as other published
designs require.

Basic Amateur Radio Software
Defined Radio Application

The band of interest is linearly down con-
verted to base-band (0 to 20 kHz) with a
single mixing stage. The linear mixing
process implies that all the information of
the signals in the passband is retained and
that only the frequency of operation is
changed.

The computer sound card is used as an
analog-to-digital converter. It is possible to
apply many different DSP processes and
techniques on the digitized information.
Figure 1 illustrates the basic configuration
of this simple software defined radio ap-
plication. The ability to “see’ all the signals
in the down converted band is very power-
ful. This is achieved by performing a Fast
Fourier Transform (FFT) on the data. The
result is a plot of frequency versus ampli-
tude for the down converted frequency
band. The calculated FFT spectrum, dis-
played over time is known as a waterfall or
a sonogram. Figure 2 is a screenshot from
the HDSDR program, showing some lower
sideband activity on 40 meters.

SDR RF Front Ends

The most basic front end simply consists of
a local oscillator and a mixer. This function-
ality is available in a single IC. Typical ex-
amples include the NE602 family as well as
the TDA7000 family.

For signals in the range of 7.060 to
7.100 MHz, a 7.080 MHz local oscillator
(LO) is used. A 7.070 MHz signal mixed
with the 7.080 MHz LO produces two out-
put signals; the sum at 14.150 MHz, which
is filtered out, and the signal of interest at

62 September 2014

Wideband Digital

10 kHz, referred to as the base band fre-
quency. This frequency is acceptable to the
sound card, and the digital demodulation
process is then performed.

A higher performance front end makes use
of two mixers and two LOs on the same
frequency, but with a 90° phase difference.
The two base band outputs are thus also
90° out of phase. This is known as a com-
plex mixer, or an [-QQ (In phase-Quadra-

Quadrature LO Generator

ture) mixer. Figure 3 illustrates the basic
configuration of such an I-Q SDR.

The two mixer outputs are fed to the left
and the right stereo inputs of the sound
card. A complex FFT can now be per-
formed and more information can be ex-
tracted. In this way it is possible to display
a spectrum with a bandwidth of 40 kHz,
although the sound card maximum input
bandwidth is only 20 kHz.

Antenna Direct Conversion Front End

[

: Pre-
Amplifier

Oscillator

Sound Card
Line In

QS1409-TCO1

Sound Card
Output

Flgure 1 — A basic Amateur Radic SDR application.

Flgure 2 — A screenshot of the HDSDR program, showing the spectrum and water-
fall display.
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Flgure 3 — Diagram of a basic |-Q SDR system.
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Flgure 4 — Schematic of a basic L-C phase
shifter.

Quadrature LO Generation
If coverage of only a single band is re-
quired, the 90° phase shift for the two mix-
ers can be obtained with the help of an L-C
phase shifter. Excellent ampli-

tion. Very accurate quadrature signals can
be generated over many octaves with this
technique. The input signal must be four
times higher in frequency than the required
output frequency, however. If operation at
10 meters (30 MHz)is required, a stable LO
input signal of 120 MHz must be generated.
Thisis obviously very challenging. Figure 5
shows the schematic diagram of such a
quadrature generator. Suitable D-type flip-
flops include the 74ACT74 C-MOS family.

It is also possible to generate quadrature
signals over a wide band by making use of
D-type latches. The advantage of this con-

figuration is that the input frequency only
needs to be twice the required quadrature
output frequency. For operation on 10 me-
ters (30 MHz) an input frequency of only
60 MHz is required. This requirement can
be met considerably more easily with low
cost, readily available DDS solutions. Fig-
ure 6 illustrates the quadrature generator
formed using D-type latches. Note that the
LO input signal is only two times the de-
sired LO frequency. Suitable D-type latches
include the 74AC75 and the 74AC373
C-MOS family.

It is also possible to implement the im-
proved digital quadrature generator with
D-type flip-flops. Figure 7 illustrates this
circuit.

Unfortunately, an input signal with a 50%
duty cycle is required, and the accuracy of
the output 90° phase shift will deteriorate
progressively as the input duty cycle devi-
ates from the required 50%. This is not a
major problem, however, because a well-
filtered DDS output normally easily com-
plies with this requirement. — 73, Hannes
Coetzee, ZS6BZP, 134 Goshawk St, Rooi-
huiskraal-North, 0157, South Africa;
hcoetzee @gew.co.za

Technical Correspondence items have not been
tested by QST or the ARRL unless otherwise
stated. Although we can’t guarantee
that a given idea will work for your

tude and phase balance can be
achieved over a narrow fre-
quency range. This technique is

Q51408-TCO4

situation, we make every effort to
screen out harmful information.

Materials for this column may
be sent to ARRL, 225 Main St,

not suitable, however, to cover Newington, CT 06117; or via e-mail
an entire HF band. Figure 4 is ©LO 180° 10 t"“’"‘-‘"gl'l Please 'm‘ﬁ‘de
i X your name, call sign, complete
the schematic of a simple L-C mailing address, daytime telephone
hase shift network. = number and e-mail address on
P IN © ©0LO00 all correspondence. Whether you
(LO x4) are praising or criticizing a work,

The classic way to generate
quadrature signals over a wide

please send the author(s) a copy
of your comments. The publishers

band is to make use of D-type

flip-flops in a ring configura- =4xL0).

Flgure 5 — Basic diagram of a digital quadrature generator (Input

of QST assume no responsibility
for statements made herein by
correspondents.
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QS1409-TCO6
QL0 0° LD o L0 0" I:D Q © L0 90°
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Flgure 6 — Schematic of the improved digital quadrature generator

(Input =2 x LO).

Flgure 7 — Here is the Improved Digital Quadrature Generator

{Input =2 = LO) with D-type flipflops.
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Hands-On Radio

H. Ward Silver, NOAX, nOax@arrl.org

This column presents several simple circuits
you can build yourself to satisfy a common
ham radio need — detecting and measuring
RF voltages and currents. We’ll start by fig-
uring out how to get access to those RF sig-
nals, then measure the value of the voltage
or current, and finally turn it into a value
measured in decibels. All of the tools are
described further in the articles listed in the
references at the end of this article.

RF Samplers

How do you tap into a feed line carrying RF
without disturbing it (much)? Simple — just
get a T connector and hook up your test
instrument with a jumper, right? Well, no. If
that little bit of cable becomes more than a
few percent of an electrical wavelength
long, the combination of the terminating
impedance and transmission line effects can
seriously disturb signals in the main feed
line.

The solution is to use a sampler that extracts
a very small amount of RF power while not
affecting the main feed line very much. Two
common methods are used to do this, as
shown in Figure 1; the toroidal transformer
and the capacitive coupler. 23

For the toroidal transformer, pick the desired
attenuation, A, in dB and the turns ratio, .
Then solve for Rsypnr and R sgries.
Assuming the sampler’s main line is con-
nected to a 50 Q load with V¢ across it, and
Rgyuprs in Figure 1A is 50 , the output
\’Oltﬂge. VSAMPLE" ACross RSAMPLE will be
A dB below Vi,

The capacitive sampler, known as the [sotee,
is not designed to have a specific attenua-

'T. Thompson, WoIVJ, “Technical Corres-
pondence — A High-Power RF Sampler”
QST, June 2011, p. 52.

2urgentcomm.comAest-and-measurement/
every-toolbox-needs-one-these

3The Isotee was described in Experiment #103,
All previous Hands-On Radio experiments
are available to ARRL members at www.arrl.
org/hands-on-radlo.
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Experiment #140

RF Measuring Tools
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Figure 1 — Two common RF samplers. A one-turn

primary toroidal transformer senses RF current at

(A). The sampler at (B) senses RF voltages by using the capacitance of a modified T coaxial adaptor.
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Flgure 2 — This peak detector is useful for measu
can be measured with a DVM or other voltmeter. B
the power level to be used.

tion, but rather to simply pick off a small
amount of RF from a main feed line. The
Isotee is used to provide a signal for a spec-
trum analyzer or frequency counter. Be sure
to label the coupler clearly to avoid using it
as aregular T connector and then wondering
why you have a bad connection!

For both the toroidal and capacitive sam-
plers, remember to take into account their
frequency response when making compari-
sons between signals of different frequen-
cies. For example, if you are interested in
determining harmonic content of a signal
relative to the fundamental, the sampler’s
response should be consistent well beyond
the frequency of the harmonic. You can

ring RF power levels by creating a dc voltage that
e sure the 51 0 resistors are sufficiently rated for

determine the sampler’s frequency response
by measuring the sampler’s response with a
lab-quality instrument.

RF Peak Detector

Without an oscilloscope handy or a true-
RMS RF voltmeter, the most useful RF sig-
nal amplitude measuring tool is a peak
detector. Experiment #53 presented both
envelope detector (for receiving AM sig-
nals) and peak detector circuits. Figure 2
shows an RF peak detector with both a
direct 50 2 input and an input with 40 dB of
attenuation.

The meter’s response can be calibrated by
measuring the input voltage with an oscil-



loscope or a lab-quality voltmeter, The input
power can be calculated as:

(V. +0.6)
2x R

waits
Where R is the value of the resistors con-
nected to the inputs (51 € in the figure), V.
is the dec voltage measured by the voltmeter,
and 0.6 represents the diode’s forward volt-
age drop with 1 mA of current. (This equa-
tion is from section 7.3 of Experimental
Methods in RF Design*) At lower power
and diode current, the voltage drop will
be lower, causing a non-linear calibration
curve!

A 1N4152 diode can be substituted with a
faster response time to extend frequency
response. A 1N5711 Schottky diode will
have still faster response and a lower voltage
drop. And a IN34A germanium diode will
have a lower forward voltage drop (approxi-
mately 0.3 V), making the meter even more
sensitive. To use the meter for measuring
power, be sure the 51 Q2 resistor power and
diode reverse voltage ratings are adequate
for the power level to be used. For a power
level of 25 W, the value of V. will be about
50 V.

*Hayward, Campbell, and Larkin, Experi-
mental Methods in RF Design, available
from your local ARRBL dealer or the ARRL
Bookstore at www.arrl.org/shop or 888-
277-5289,
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Flgure 3 — A toroidal transformer (Mix 2 powdered-iron
—T157-2 core) samples RF current, which is then recti-

fied and displayed on a sensitive current meter.

1N4148 (4 places)

Flgure 4 — An RF voltmeter circuit by
GM4HTU. UTA functions as a fullwave
rectifier that converts the voltage at
the input to a full-wave rectified cur-
rent through the 100 pA meter. R1 is
adjusted to calibrate the meter. U1B is
a supply-splitter that provides a virtual
ground for UTA. The circuit will work at
dec supply voltages from 9 to 15 V.
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Flgure 5 — This wide-range RF detector from AATVM’s July/August QEX article outputs a dc voltage based on the input absolute RF power
level, The circuit works over a range of 1 to 100 MHz and from —70 to +10 dBm.
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RF Current Sniffer

A common reason to go “RF hunting” is to
find RF current flowing on feed lines or
other conductors. Or perhaps you would like
to make some relative measurements of RF
current to test antenna or ground radial sys-
tem performance. Tom Rauch, W8J1, devel-
oped the handy RF current meter shown in
Figure 3 for this purpose.’ RF current is
measured just as described for the toroidal
transformer method in Figure 1. To keep
leads short, the entire assembly is glued to
the back of the 100 pA meter. If a clamp-on
transformer is required, try KOLR’s design
at lowfer.us/kOlr/currprob/currprob.htm.

RF Voltmeters

The circuit of Figure 4 was designed by
GM4HTU and published in the Summer
2014 issue of the G QRP Club’s magazine,
SPRAT. This interesting circuit uses % of an

Swww.w8]l.com/buliding_a_current_meter.
hitm
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op-amp (Ul A) and bridge circuit to convert
the input voltage at Pin 3 to a full-wave rec-
tified current through the 100 pA meter.
Meter current is equal to the input voltage
divided by the value of VR1. The meter
responds to the average value of the current
and can be calibrated for either RMS or
peak value. The op-amp should have a gain-
bandwidth (GBW) product of several times
the maximum frequency signal to be mea-
sured. (The NE5532 GBW is 10 MHz.)
With these values, the maximum input volt-
age is about 1 V. The remaining section of
the op-amp (U1B) acts as a dc power splitter
to provide a virtual ground at its output for
the rectifying circuit. The circuit will work
fine with a9 V battery or 12 V power supply.

RF Logarithmic Detector

Finally, we often want to measure RF levels
in terms of dB. We can use a linear meter
and convert the readings to dB mathemati-
cally but a circuit that does that conversion
for us is much more convenient. Figure 5

shows a circuit that uses the popular
ADR8307 logarithmic amplifier to provide a
linear dc voltage output representing an
input voltage of —70 to +10 dBm over a
range of 1 to 100 MHz.5 The circuit is
described both in a July/August 2014 OEX
article by Gary Richardson, AA7TVM, and
in section 7.3 of Experimental Methods in
RF Design, mentioned earlier.”

Summary

This collection of circuits ranges from sim-
ple, passive diode detectors that can be
quickly wired together from a junk box and
used with an inexpensive DVM, to sophisti-
cated ICs developed for high-performance
commercial RF applications. You can build
just the one you need or create a whole sta-
ble of valuable tools for your RF toolbox!

‘www.analog.com/en/rfif-components/
detectors/ad8307/products/product.htm

T@G. Richardson, AA7TVM, “An RF Filter Evalua-
tion Tool” QEX, July/August 2014, pp. 3-6.
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Delta
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Joan Thorne, KN4PM 172 01-Jan-91
Bobby Livingston, NSYLE 165 01-Apr-83
Great Lakes
David Schmidt, KI4QH 250 15-Feb-85
Herbert Blasberg, WABPBW 216 06-Sep-84
Charles Hall, W8HF 207 01-Jun-92
Theodore Wilson, KBTCR 201 19-Jan-90
Claybourne Mitchell, WBJNZ 201 01-Sep-90
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E. Drew Moore, W20U 339 01-Aug-90
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Northwestern
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Pacific
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Rocky Mountain
Karen Schultz, KAOGCDN 402 06-Sep-84
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Robert Cumming, Sr, W2BZY 253 28-Jan-97
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Franz Laugermann, K3FL 530 01-Dec-91
John Moore, 1], KKENU 423 21-May-895
Gerald Grant, WB5R 366 04-Jdan-85
David Fanelli, KB5FPGY 344  01-Oct-91



Hints & Kinks

""."_« } Steve Sant Andrea, AGAYK, hk@arrl.org

APRSdroid

We all know that personal computers have
played an increasing role in the ham shack.
PCs have now given way to smartphones,
which I believe are going to be seen increas-

ingly as the choice for operations in the
field.

APRS

APRS is the Automatic Packet Reporting
System founded by Bob Bruninga,
WB4APR (www.aprs.org), which is used
to transmit GPS location data and text infor-
mation over radio. One of the most low-
cost ways to implement APRS involves
using a VHF handheld transceiver, an APRS
tracker, a GPS unit, battery, and some ca-
bles. The APRSdroid app simplifies these
requirements.

APRSdroid

APRSdroid is a $4.95 app that installs on
any Android smartphone or tablet running
Android 1.5 or later. Installed on an Android
smartphone, APRSdroid is a complete im-
plementation of APRS for sending and re-
ceiving tactical information, including
messages. APRSdroid includes not only the
map software; it also serves as an APRS
tracker. Using the smartphone’s GPS, dis-
play, and keyboard, it becomes a complete
APRS implementation, lacking only the
radio.

There is one hitch. Because earphone/mi-
crophone jacks for smartphones don’t have
a push-to-talk connection, a radio with
voice-operated transmitting (VOX) capabil -
ity is needed. While external VOX devices
exist, [ learned that the Baofeng UV-3R and
-5R handheld transceivers have VOX capa-
bility. This VOX capability allows the
APRS data stream to trigger transmit auto-
matically.

Connecting to the Radio

APRSdroid has an “AFSK via Speaker/
Mic” feature (in PREFERENCES) that will
send and receive data over the smartphone’s
speaker and microphone or with a cable,
over the smartphone’s four-conductor ear-

| Android APRS, a Good Fit,
and Weight Control

Flgure 1 — The Baofeng
UV-5R radio and
Samsung Galaxy Tab
Wi-Fi conne cted by cable
with APRSdroid in action.
[Daniel Yang, KEDPY,
photo]

Galaxy Tab
Speaker Out Wi-Fi
Common
10 uF
i +yy
Mic In "
Baofeng UV-5R Q51409-HK01

Flgure 2 — Schematic of the UV-5R to Galaxy
interface cable.

phone/microphone jack. | happen to have
the first version Samsung Galaxy Tab
Wi-Fi, a 7-inch tablet running Android 2.2.1
and the Baofeng UV-5R (see Figure 1).

Audio Cable
The pinouts for the UV-5R are the same as

the pinouts for some Kenwood handhelds.
Note that the UV-3R has different pinouts.

[ have a cable for my Kenwood TH-G71A
that was suitable for the UV-5R. Because it
terminated in an RJ45 connector, [ decided
to use that format for the cable to the Galaxy
Tab (see Figures 2 and 3). Note that only

Flgure 3 — The completed interface cable.

three of the eight wires of the RJ-45 connec -
tor are used. The volume controls on the
smartphone and the UV-5R are used to
match the output levels, so the diagram for
the cable turned out to be simple. !

The trick to making this work is in matching
the output levels to the microphone input
levels on both the UV-5R and the Galaxy.
These are both low-level inputs. The output
on the Galaxy is a low-level output (match-

"These pinouts are different for different mod-
els of Android smartphones.
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ing the low-level microphone input on the
UV-5R), but the output on the UV-5R is a
high-level output. Normally this would re-
quire a matching circuit, but because both
output levels are controlled by the volume
controls on the devices, in the interest of
keeping costs low, [ decided to forgo the
matching circuit. This makes it a bit tricky to
set up the levels.

So with only an inexpensive handheld trans-
ceiver and my smartphone, [ have the ability
to use APRS to broadcast my GPS position
and short text messages to others via either
ham radio or the Internet. In an emergency,
such flexibility can be valuable. — 73,
Daniel Yang, K6DPY, PO Box 2812, Palos
Verdes Peninsula, CA 90274, kedpy @arrl.
net.

Does the Case Fit?

I was about to give up on my handheld trans-
ceiver after many complaints that my signal
was strong but my audio was “mushy.” 1
take good care of my radio and even keep it
in a protective leather case to prevent dam-
age and keep debris out of all those little
holes. One day, while admiring this little
marvel, I noticed the protective vinyl win-
dow over the display was blocking more
than dirt. Although the window had holes
over the speaker, the pinhole for the micro-
phone was behind the vinyl, which was sure
to muffle my voice.

The solution was easy, Using a marking pen,
I put a dot over the MIC pinhole. Next, I re-
moved the cover and used a handheld paper
punch to make a ¥« inch diameter hole cen-
tered on the dot. It took a little effort to
wiggle the punch in position, but once in
place, it worked great. Craft stores sell

Flgure 4 — Punching a “mic hole” in your
handheld transceiver's protective vinyl cover
may solve that low audio problem. [Hal Rogers,
K8CMD, photo]
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leather punches that would probably do an
even better job.

I've had clear audio reports ever since. One
other thing — check the pinhole’s posi-
tion from time to time. As Figure 4 shows,
even with normal handling of the radio, the
case will shift around. Rather than enlarge
the hole, I just give the case a tug. One
thing’s for certain, I'm no longer heard
shouting, “Can you hear me now?!” — 73,
Hal Rogers, KSCMD, 7811 Dogwood Ln,
Parma, Ohio 44130, k8cmd.hal@arrl.net.

Tensioner Weight Confrol

W hether they are used for emergency com-
munications or just a fun day of hamming,
our wire antennas need to stay up. Trees will
sway in the wind and no wire will stop your
green supports from swinging in opposite
directions. So, we use pulleys; running the
support rope or cable through a pulley and
down to a weight has been the solution for
many years. However, this solution has its
own problem. I once saw two cement blocks
that were being used to tension an antenna.
The blocks were hanging at the end of arope
and doing a good imitation of a wrecking
ball as they swung against the tree. It
seemed to me a better solution was needed.

After considering the issue, I came up with

Flgure 5 — A section of plastic pipe can be
cut and glued to form an antenna counter-
weight, which is then attached to a section of
mast to keep it under control. [Patrick Hamel,
WSTHT, photo]

a simple solution — plastic pipe. I took a
piece of pipe about twice the diameter of the
antenna support mast. I cut two 1-inch col-
lars off one end and sealed the other end.

Next, I cut the collars in half. I mounted
two of the half-moon pieces to the tube
using pipe cement and screws, and then [
positioned the support mast in the half-
moon and roped it in place. I glued the other
half-moon pieces to those mounted on the
pipe, waited for the glue to harden, and re-
moved the rope. Finally, I added enough
weight to the inside of the pipe to provide
the correct amount of tension to the antenna
wire.

Figure 5 shows the tensioner at one end of
my 630 meter inverted L antenna. The tree at
the other end will swing a few feet in a
storm, but (so far) not so much that it pulls
the pipe up to the guy ring at 10 feet. The
wind drag is minimal,

Ifyou have a house, fence, or something else
on the end of the antenna you want to pro-
tect, this method will keep those weights
under control. — 73, Patrick Hamel,
W3THT and WD2XSH/6, 1157 East Old
FPass Rd, Long Beach, MS 39560, w5tht@
arrl.net.

See That SMD

SMD parts are so tiny [ have trouble seeing
the connections to solder them to the circuit
board. I have a headband magnifier that
helps, but even that is not enough magnifica-
tion for some tiny SMD parts. | have found
that wearing drugstore reading glasses under
the headband magnifier solves this problem.
You get the magnification of the lenses in the
headband magnifier, plus the magnification
of the reading glasses. You can also select
reading glasses of different powers to get
more or less magnification to suit various
jobs, — 73, Bob Sumption, WORAS, 61250
Cass Rd, Diamond Lake, Cassopolis, M1
4903 1-94006, wiras@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 techni-
cal questions directly to the hint's author.

QST invites you to share your hints with fellow
hams. Send them to “Attn: Hints and Kinks" at
ARRL Headquarters, 225 Main St, Newington,
CT 06111, or via e-mail to hk@arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number and e-mail
address on all correspondence. Whether you are
praising or criticizing an item, please send the
author(s) a copy of your comments.



TN2MS —
Care and Contacts
from the Congo

A DXpedition to the Congo helps support the
Mercy Ships charitable activities.

The hospital ship Africa Mercy docked in Pointe-Noire, Republic of the Congo.

Arie Kleingeld, PA3A

October 2013 was the fourth time that a
team of Dutch radio amateurs traveled into
Africa with a mission to support the charity
organization Mercy Ships (www.mercy
ships.org) in combination with a DXpedi-
tion (www.tn2ms.nl). This time the trip was
to the Republic of the Congo. Republic of
the Congo is sometimes known as Congo
Brazzaville to avoid confusion with the
Democratic Republic of the Congo. which
is known as Congo Kinshasa. The Republic
of the Congo is much more stable than the
Democratic Republic, which allows for
safer travel.

The plan was for the team to support the
activities of the hospital ship Africa Mercy
(see lead photo) as volunteers for a week
and afterwards to spend 2 weeks on a
DXpedition. Starting on October 4, 2013,
Ad, PASAD; Marian, PD1AEG; Angelina,
PABAN, and myself, Arie, PA3A, traveled
from Rotterdam to Pointe-Noire in Congo.
After approximately 20 hours of traveling,
we finally reached the ship.

The Africa Mercy has six operating theaters

and 78 beds. It offers free medical care to
people within developing countries who
otherwise have no access to it. The Africa
Mercyis fully self-contained with a crew of

about 450 volunteers. Besides doctors and
nurses, the ship needs other skilled work -
ers. As a hospital, the Africa Mercy needs
a clean environment, which requires clean
water, electricity, food, drinks, security,
transportation, a school for the children,
working lavatories and showers, etc. Some
of our team has skills in these areas and
used their knowledge and experience to
support the hospital’s operation.

The GPS Project

One task where the ham radio team’s
expertise was helpful was for the GPS
project. The Africa Mercy is equipped with
about 30 cars used for travelling over land
to bring medical help to those inland. Our
team took on the task of equipping all 30
cars with a GPS. The GPS was tied into
a VHF transceiver so that the position of
each car would be passed on to the ship
automatically, working similar to an APRS
system. For the Africa Mercy, this serves to
ensure the safety of the crew. If something
unexpected happens, it is vital to know
where the cars and crew are so that they can
be guided back to the ship safely. Because
of the limited technological infrastructure
in many of the countries it visits, the Africa
Mercy must have its own reliable commu-
nications system.

Ad and Arie started this project on the
day after our arrival onboard. Immedi-
ately we ran into a problem with the GPS
units the team had brought. The units were
only equipped with a PS2 style circular

Flgure 1 — Marian, PD1AEG (left), and Ad, PABAD, setting up one of the beams.
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Figure 2 — Arie, PA3A, connects the radials for
the 40 meter vertical.

connector, which did not fit the radio. We
needed a 15-pin D-connector. One of the
Congolese day workers was sent to find
an electrical store in the city and obtain the
connectors.

Once we had the GPS and the radio con-
nected, there were difficulties in passing
the GPS location data to the mobile radio.
We discovered later that the GPS units
and transceivers were not configured for
the proper baud rate and communications
protocol. We set about correcting this
by programming the GPS units with an
African-style interface that used a D-O con-
nector to the serial port of the PC for load-
ing the software to the GPS unit by RS-232
and a D-135 connector to the transceiver to
provide a 5 V power source, all connected
by some simple wiring. We then installed
all the GPS units onto the cars and also
meodified the older mobile transceivers for
GPS use,

Our last difficulty was discovered while
monitoring the radio traffic. We found that
on several of the radios the data carrier,
which transmitted the position data to the
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Flgure 3 — One part of the TN2MS antenna farm.

ship, was set to a very low level. Once we
corrected the data carrier level, the entire
fleet of cars was able to be fitted with a
working system.

Other Duties on the Africa Mercy
Other members of the team (Marian and
Angelina) who were not trained in elec-
tronics set about volunteering for the vari-
ous day-to-day duties both on board and
in the areas surrounding the ship. This in-
cluded helping out in the local café, work-
ing as members of the security team for an
eye screening, which assessed potential
eye patients, and, as care workers, visiting
vulnerable elderly people who were aban-
doned by their children, or disabled people
who lived far from their relatives.

Next Project: a DXpedition

After a week on board it was time to start
the DXpedition. About 10 miles south of
Pointe-Noire, we found a suitable location
with electric power that was on almost
24 hours a day. We rented two cabins in
a resort that were about 150 feet apart
and about 1000 feet from the beach. Be-
hind the cabins we were offered a nearly
flat and virtually open field of 200 x 150
feet.

For the preparations, we used the experi-
ence of the TN2T team who had visited
Congo 2 years earlier. We also had a good
impression of the site through aerial photo-

graphs we found on the Google Earth and
Bing Maps websites.

After a brief exploration, we immediately
started building the antenna farm and un-
packed all the equipment. The antennas
were erected according to plan. When both
beams (a five-bander and a three-bander)
were heading north, they stood side by side
about 150 feet apart (see Figure 1). In this
way they were never pointed directly at one
another when working Asia, North Amer-
ica, or Europe. The various verticals (five in
total) were put in between and around the
beams (see Figure 2).

Each cabin had one station consisting of a
transceiver and linear. Both cabins could
connect to the 20 — 10 meter antennas.
The 30 and 40 meter verticals were placed
between the two cabins so that they could
be connected as needed. The combined
80/160 meter vertical and the correspond-
ing KOAY loop were located as far apart as
possible to minimize the impact of the verti-
cal on the directivity of the loop. The 80/160
vertical antenna was a tunable monobander
that was used on 80 meters the first week
and 160 the second (see Figure 3).

Once everything was set up and working
properly, the team was divided into groups
of two per cabin to share operational duties.
A day in the life of the team members was
as follows: In the morning in each cabin one



member of the team would start operating,
The other would go to the resort restaurant
for breakfast. After breakfast, operators
were relieved on aregular basis but without
a tight schedule. Change of operators usu-
ally happened after 12to 2 hours. Every
day at about 1800 local we stopped all
activities for a team dinner and to share
the experiences of the day. Operations
commenced again about 2030 and contin-
ued until sometime after midnight, mostly
in a “silent” mode like CW so that the
other person could sleep. In this way, the
two stations were on the air for more than
16 hours per day.

The objective of the DX pedition was to
give as many different stations enough op-
portunities to work Congo and also give the
weaker ones a fair chance. Lots of hams
e-mailed us about propagation paths to
nearly every corner of the globe. Most of
the time we were able to receive those e-
mails over the Internet, which is not always
reliable in this part of Africa.

‘We followed up on almost every suggestion
for working the distant continents. To actu-
ally hear stations from such areas, we often
had to ask a pileup from another continent
to stand by (see Figure 4). For the most
part the calling stations were courteous and
stood by while we worked these difficult
locations. Of course we missed stations;
we know that we were not perfect. Some
stations tried to speak to us through the DX
Cluster in falk mode in order to get around
the pileup, but we didn’t feel it was appro-
priate to accommodate them.

Low Band Operations

The lower bands proved to be very difficult,
and sometimes nearly impossible, due
to the huge static levels generated by the
thunderstorms around us. On 40 meters, we
could work reasonably well with CW but
80 meters was extremely difficult and 160
meters almost impossible. Signals of 5-6
were buried under S-9++ static that made
copy very hard, even with the automatic
gain control off. These high static levels
prevented us from hearing the reported
pileups on 80 and 160 meters.

Good Propagation on Higher Bands
The propagation on the higher bands from
17 — 10 meters was generally good. In par-
ticular the 15 and 12 meter bands were open
to the whole world. At any time of day pile-
ups were heavy on every band in CW, SSB,
and RTTY. A significant phenomenon we

noticed was that many hams are now using
a bandscope or panadapter.

With a panadapter, it is easy to see which
station in the pileup is answering the DX
station. When they complete their con-
tact, those with panadapters jump to that
frequency and start calling. Many stations
moved quickly along with the frequency

Flgure 4 — Angelina, PABAN, running one of
the many pileups.
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THZMS TEAM RAISES AWARENESS FOR MERCY SHIPS.

Flgure 5 — The TN2MS QSL card.

Flgure 6 — The TN2MS team in front of the
Mercy Ships HOPE Center, from the left: Ad,
PABAD; Angelina, PASAN; Arie, PA3A, and Mar-
ian, PD1AEG.

of the station last worked. The only way to
keep up the contact rate up was to change
frequency after almost every contact.

The Magic BEand

In the second week we used a lightweight
two-element beam from Nuxcom (nuxcom.
com) for the 50 MHz band. This setup
worked well for 3 nights when we ex-
perienced openings to the Middle East
(including Oman), South and Central
Europe, North Africa, the Caribbean,
and South America. The experts call this
type of propagation TEP (Transequatorial
Propagation). This band proved a lot more
efficient than 160 meters.

Packing Up

After almost 2 weeks of intensive radio
work and volunteering, it was time to pack
up. The nice environment, the climate, the
entire entourage, relaxed atmosphere, and
the still ongoing pileups made it difficult
for us to leave. After 11 days of operating
we had more than 30,000 contacts in the
log and lots of good memories, Before we
knew it, we were saying goodbye to the
Africa Mercy’s crew and had arrived back
in the Netherlands. We immediately started
working on the QSLs (see Figure 5) along
with Henk, PA3AW W, our QSL manager.

We managed to ship all direct cards in
December 2013. We also transferred the
donations from hams, given via our web-
site, to Mercy Ships, which will benefit
the HOPE Center in Pointe-Noire, a clinic
that is set up near the ship for recovering
patients and their caregivers (see Figure 6).
We are delighted that we can sponsor this
Mercy Ships project via ham radio because
we were able to experience and witness the
good work this organization performs for
those in need.

All photos by the author.

Arie Kleingeld, PA3A, an ARRL® international
member, has been a licensed radio operator
since 1877 and was a member of the 5L2MS,
9L5MS, and TN2M S DXpedition teams, He

is an active CW and SSB contester and an
Elmer to many radio amateurs in the southwest
Netherlands. Arie holds a master’s degree in
Telecommunications and works as a freelance
consultant. He and his wife Marian, PD1AEG,
can be reached by e-mail at pa3a@xs4all.nl.

Did you enjoy this article? /
Cast your vote at
www.arrl.org/cover-plaque-| poll
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MS Society Challenge Walk

A public service activily is often repaid with personal satisfaction.

Mark Richards, KIMGY

The Amateur Radio license affords many
opportunities to experiment, learn, and ad-
vance the “radio art.” It is also our passport
to public service. Many hams participate
in this aspect of our hobby by, for example,
assisting the Red Cross with vital com-
munications at the Boston Marathon or
providing communications support for a
community parade. In doing so, we fulfill
our charter and become a vital part of our
communities. I consider this
public service activity to be
significant.

The Challenge Walk

Of the many events I've
participated in as a volun-
teer. none came CIDSC to
my remarkable experience
at the Multiple Sclerosis
(MS) Society Challenge
Walk on Cape Cod in Sep-
tember 2013. Designed to
raise funds for the Multiple
Sclerosis Society, increase
public awareness, and offer
encouragement to MS pa-
tients, the event is held over

Jim, KB1JKJ, and Donna Bradley taking a break from sweeping the course on their
tandem bicycle equipped with a radio, first aid kit, and other supplies.
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the span of 3 days and involves 750 par-
ticipants and 200 volunteers, including
scores of Amateur Radio operators. Its 50-
mile course traverses public roads and the
Cape Cod Rail Trail, and is a challenge to
participants and volunteers alike. Amateur
Radio communications support is critical
for a safe and successful walk, particularly
as large sections of the course are isolated.
I was one of two bicycle-mobile hams
supporting the effort. During the event I

managed to rack up 150 miles, a few sore
muscles, and memories to last a lifetime.

Multiple Sclerosis

Multiple Sclerosis is a disease that affects
the brain and spinal cord with a wide range
of symptoms and impacts. Many people
have MS and live without paralysis and
pain, while others are walking one day and
wheelchair-bound the next. MS patients
live with what some call a “ticking time
bomb,” because symptoms can manifest
quickly and severely. When
a dear friend succumbed to
MS a few years ago, I wit-
nessed the dewvastation first
hand, and so began my ser-
vice as a communications
volunteer prepared to offer
encouragement to those
in similar circumstances.
Little did I know at the time
that the encouragement and
inspiration I gave would be
returned one hundred fold.

The MS Society consists
of a national organization
with various state and re-

Motor Crew members David Odess, KB1MWVN (left), and
Ross Chapman, KBIMGD.



Bradley, KB1JKJ, and his
spouse, Donna, followed the
last walkers, acting as the
course sweepers (volunteers
who follow behind the walk-
ers to “sweep up” the last
participants and make sure no
one is lost along the route).
Jim and Donna were on a
tandem bicycle equipped with
a solidly-mounted mobile rig,
APRS, batteries, first aid sup-
plies, water, snacks, and tools
— around 400 pounds in total.

My mountain bike was also
equipped with 2 meter APRS,
enabling me to provide instant
and accurate locations to event
managers. A rear mast sup-
ported GPS and 2 meter anten-

The author's mountain bike was equipped with a
2 meter APRS transmitter mounted on the frame.

gional chapters. Their primary goal, to
achieve “a world free of MS,” is being
pursued by funding research for improved
MS treatments and, hopefully, a cure. The
Society also does a great deal for patients
and families through advocacy, informa-
tion, referral, and events such as the MS
Challenge Walk, where those affected by
MS gather to support one another.

This event is as demanding in its organi-
zational complexity as itis challenging for
participants and volunteers to complete.
The MS Society of Greater New England,
supported by a team of Amateur Radio
volunteers, accomplishes a remarkable
feat of planning and operations for this
event every year.

I consider safety to be the prime directive
inany public service event, more so at the
Challenge Walk where 750 participants;
some wheelchair-bound, others with leg
braces; faced not just a test of stamina, but
sudden weather changes, 50 miles of roads
and trails with uneven surfaces, busy inter-
sections, and clogged bikeways. Our re-
flective vests bore the title “Safety Team,”
which served to bring all of the volunteers
together with this singular focus.

A Geek and His Gear
My assignment turned out to be a real

gift; T was the lead support cyclist on
each day of the walk. Another ham, Jim

nas; the APRS transmitter was
attached to the bike frame. I
wore a small backpack, similar
to that used by bicycle mes-
sengers, and on its strap I clipped a Yaesu
FT-60 (backed up by a Wouxun portable)
with a gain antenna. As a backup I also
used APRS Droid, a mobile phone appli-
cation that sends GPS position data to the
APRS network.

All this was powered by a sealed lead-acid
battery. (Note to self: get something lighter

next time!) With a modified Plantronics
commercial wired headset (www.plan
tronics.com/us) in one ear and a mobile
phone Bluetooth headset in the other,
mine was a geek’s fashion statement. It
did prove to be excessive, because the
setup required 20 minutes to assemble
each morning.

Especially helpful was the use of a moving
map display rendered by OpenStreetMap
(www.openstreetmap.org), which ran on
a spare mobile phone. Mounted in a clear
pouch within a handlebar bag, it helped to
answer the frequent question, “How far to
the next rest stop?”” As a backup, I carried
a printed map and daily queue sheet that
described every point on each day’s route.
As the event progressed, I decided to pro-
mote the paper from its backup role. It was
convenient and enforced the discipline of
location awareness. In summary, my setup
consisted of 100 pounds of gear, 30 pounds
of bike, and 150 pounds of me.

Meeting the Challenges

My participation in the Challenge Walk
went far beyond public service com-
munications. Although a technical and
logistical exercise, the experience was one
of human courage and hope. While each
participant raised money for the Society,
the whole idea was to walk while pushing
through pain and disability.

William Brouillon (left) of the bicycle team assists a participant at the
finish who was determined to walk the final distance.
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Lori Goode and Marv Winter, part of the motor crew. They were on
constant patrol, ready to deal with any issue that might compromise

the event.

On the second day, I had the privilege
of accompanying the lead participant
along her last 5 miles. Alternating between
jogging and walking, she was clearly
tired. I offered water and encouragement.
Despite being by herself, she took the
lead. All of those behind her served as an
inspiration.

Included in the plentiful support matrix for
participants were SAGs (Amateur Radio-
equipped vehicles providing transporta-
tion or other assistance), a motorcycle
crew, rest stop personnel, ham-equipped
emergency medical teams (stationary and
mobile), and participant team SAG vans. 1
must single out the 20-unit bicycle team,
mobile phone equipped and coordinated
by Alan Loiselle. They were ubiquitous
and, along with the crew (motorcycles and
SAG vehicles), appeared where they were
needed, and at the right time.

Smoothing the Course

A key part of my job was scouting ahead
of the lead walker to locate and report
safety concerns such as debris along the
path or a difficult road crossing. As these
issues became apparent, my call to net
control brought Marv Winter and Lori
Goode of the motor crew to handle them
within minutes. Later I learned that each
of these issues had been assessed before-
hand, and planned for. In the future, I still
won’t assume something’s covered, but
will approach issues with the knowledge
that the planning is more comprehensive
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than I might initially believe. This is a
tribute to the extraordinary effort and ex-
perience that goes into the extensive event
preparation.

At our Net Control Station (NCS) for the
3 days, John Mahon, N1PYN, was the
voice that glued everything together. More
than offering essential orchestration and
coordination, John’s every transmission
sent a message of confidence to all of us
in the field. His relaxed style was imbued
with competence. John offered a tireless
performance that was inspiring and served
up some goals for my own operating.

Support did not end upon our arrival at
“base camp” (the Brewster Sea Camps
facility). Here the participants and volun-
teers were provided food, housing, and
even a massage for sore muscles — and
boy, did I have a few! My assignment
required a considerable amount of patrol-
ling, which resulted in average travel of 50
miles a day.

I will remember, and hold with respect
in my heart, the special core of Amateur
Radio and medical volunteers into whose
community [ was so graciously welcomed.
The bonds that formed are ongoing and
leave me very much looking forward to
supporting the Challenge Walk again.

An Emphasis on Service

Amateur Radio public service can be far
more than talking on the radio. It can be
your passport to the life-enriching experi-

Celebrating a successful finish are (from left) Brenda Barbour, KB1MVJ
(Director of Volunteer Development, MS Society); Kathy Savage, KB1LYJ
(medical/ham); Rick Savage, KB1LPW (SAG/ham), and Brittany Collins,
KB1ZPS (medical/ham).

ence of serving others. In this event all the
technology went to the sidelines. Instead, 1
discovered the heart of the matter is what
you bring in your personal kit, and the
welcoming and supportive team of which
you become a member. It’s waiting to be
experienced.

My license allows me this chance to utilize
my communication skills and techniques
to support others through their challenges.
It has opened doors and brought enjoy-
ment and personal fulfillment to my life.

The MS Challenge Walk 1s one of many
events that welcome Amateur Radio and
medical volunteers. Visit www.national
mssociety.org for details or contact me
and I'll send you in the proper direction.

Photos courtesy National Multiple Sclerosis
Society and Mark Richards.

Mark Richards, K1IMGY, an ABRL member, has
been a licensed radioc amateur since 1968 when
the sounds of Morse code beckoned from a
neighbor's window. He currently holds a General
class license. He works in the solar energy and
instrumentation field and is currently involved

in ultrasonic flow and heat metering technology.
He can be reached at 23 Juniper Rd, Littleton,
MA 01460, kimgy @arrl.net.

VOT

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




2014 ARRL Simulated Emergency Test

Test your preparedness in this nationwide event, held October 4 - 5.

Steve Ewald, WV1X

ARRL's Simulated Emergency Test (SET)
is scheduled for October 4 and 5, 2014.
This nationwide exercise is the chance to
test your emergency operating skills and
the readiness of your communications
equipment and accessories in a deploy-
ment that simulates an emergency. ARRL
Field Organization Leaders at the section
and local levels, and many other volunteers
who are active in public service and emer-
gency communications, are developing
emergency-like scenarios in consultation
with a variety of agencies for which radio
amateurs are known to provide service dur-
ing emergencies.

To find out how you can step up and be a
part of the local or section-level activities,
your Section Manager’s contact informa-
tion is found on page 16 of OST. Additional
contact information may also be found on
the Section web pages at www.arrl.org/
groups/sections.

The Amateur Radio Emergency Service®
(ARES®), the National Traffic System
(NTS), the Radio Amateur Civil Emergency
Service (RACES), and members of the
ARRL Field Organization, among other
allied groups, will participate in and prac-
tice emergency operation plans, nets, and
procedures.

More information on working with national
served agencies may be found at www.arrl.
org/served-agencies-and-partners.

Metro Atianta District ARES

Tested Ice Storm Scenario

In the October 2013 SET, ARES members,
among others, of the 14-county Metro
Atlanta District ARES group established
emergency communications to various
locations throughout metro Atlanta,
Georgia Emergency Management Agency
Headquarters in Atlanta, Emergency
Operation Centers, and shelters and hospi-
tals across the state. Metro Atlanta District
Emergency Coordinator Jim Millsap,
WBANWS, lead this group and was sup-
ported by Assistant DECs Randy Kerr,
KD4KHO, and Guy McDonald, K4GTM,
and 13 Emergency Coordinators.

Figure 1 — Coweta County, Georgia,
Emergency Coordinator Randy Mercer,
WMNA4TLPE is shown operating as net control
from his home station in Newnan during the
Metro Atlanta District ARES 2013 SET. Contact
was established with the County Emergency
Operations Center and the National Weather
Service during the test. [Randy Mercer,
WNA4TLP, Photo)

“What is ironic is that we practiced this in
October 2013, and the exact scenario took
place in January 2014 with the Atlanta
‘Snow Jam 2014, but it was an ice storm
event,” Millsap noted.

Various forms of voice and data communi-
cations were used by the ARES members
with their radios and laptops on battery
power. This annual exercise confirms the
ability for ham radio operators to provide
emergency communications to the EOC,
State Operations Center, and across the
counties and state during any disaster.
The ARES members are highly trained
emergency communicators, trained in the

Additional 2013
SET Results

The following 2013 SET Results
were submitted properly, but did not
appear in the results article in the July
issue of QST, pages 71 — 73.

ARES Activity

Area Reportar Points
Georgia

Metro Atlanta WB4NWS 1061
Maine

Piscataguis Co  WA1JMM 577

Incident Command System (ICS) and
volunteer their time, skills, and equipment
to support the citizens of Metro Atlanta
and beyond. This exercise scenario is, in
essence, what the Simulated Emergency
Test is all about. What steps can you take
to get ready as an individual licensed radio
amateur or as part of the larger community?

SET to Gol

In consideration of local and section-wide
schedules with agencies and many others,
ARRL Field Organization Leaders have the
option of conducting their local or section-
wide SET on another weekend in the fall
season. Check with your local ARRL Field
Organization leadership for the exact date
in your area. Your help is needed, and the
ARRL SET is a great way to get involved
in emergency communications.

Information about specific SET guidelines
and reporting forms for ARRL Field
Organization Leaders are posted at www.
arrl.org/public-service-field-services-
forms,

SET Bonus Points for

Centennial QSO Party

During this year’s Simulated Emergency
Test, participating ARES/NTS members
can earn SET bonus points by participating
in the ARRL Centennial QSO Party (www.
arrl.org/centennial-qso-party). This ap-
plies to all involved in the ARES and NTS
programs. All participating stations should
review the ARRL Centennial QSO Party
rules, which can be found at the link above.

During the SET weekend, October 4 — 3,
ARES and NTS field members and appoin-
tees are encouraged to get on the air and call
“CQ Centennial.” The contact exchange is
RST, name, location, and your designator.
You can also search for stations calling “CQ
Centennial”

There will be a special bonus for groups
that include participation in the Centennial
QSO Party. Each participating station that
makes at least five contacts is worth an ad-
ditional three points to your group’s 2014
SET score. See page 78 in the July issue of
QST for further information.

September 2014 75



Rick Lindquist, WWI1ME, wwime@arrl.org

“Amateur Radio Parity Act of 2014”

Bill would require FCC to extend PRB-1 coverage to restrictive covenants.

A bill with bipartisan support introduced in
the US House at the ARRL’s request on
June 25 would require the FCC to extend
PRB-1 to private land use policies. The
“Amateur Radio Parity Act of 20147 —
H.R. 4969 — calls on the FCC to apply the
“reasonable accommodation” three-part
test of the PRB-1 federal pre-emption pol-
icy to private land use restrictions regarding
antennas. The bill's primary sponsor is Rep
Adam Kinzinger (R-IL). It had initial co-
sponsorship from Rep Joe Courtney (D-
CT). The League worked with House
staffers to draft the legislation.

An HR. 4969 page on the ARRL website at
www.arrl.org/hr-4969, supports a grass-
roots campaign to promote co-sponsorship
of the bill. It contains information and re-
sources for clubs and individuals wishing to
boost efforts to gain co-sponsors for the
measure by contacting their members of
Congress.

N6MJ and KL9A Take
WRTC-2014 Gold

The US team of Dan Craig, N6MJ, and
Chris Hurlbut, KL9A, operating as K 1A,
took home the gold for their winning team
effort in the 2014 World Radiosport Team
Championship (WRTC-2014). Craig and
Hurlbut led the international pack of 59
competing teams literally from the start.
Craig, 33, comes from a ham radio family
and got his license when he was just 8. He
had competed in three prior WRTCs, finish-
ing fourth in 2002, second in 2006 (with
N2NL), and third in 2010 with KL9A.
Licensed since he was 10, Hurlbut, now 31,
began contesting 4 years later.

Walking away with the silver was the
Slovak team of Rastislav Hmko, OM3BH,
and Jozef Lang, OM3GI, who operated as
WI1L. Both had competed in WRTC-2000
and WRTC-2010.
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If the bill passes the 113th Congress, it
would require the FCC to amend the Part 97
Amateur Service rules to apply PRB-1 cov-
erage to include homeowners’ association
regulations and deed restrictions, often re-
ferred to as “covenants, conditions, and re-
strictions” (CC&Rs). At present, PRB-1
only applies to state and local zoning laws
and ordinances.

“There is a strong federal interest in the ef-
fective performance of Amateur Radio sta-
tions established at the residences of
licensees,” the bill states. “Such stations
have been shown to be frequently and in-
creasingly precluded by unreasonable pri-
vate land-use restrictions, including
restrictive covenants.”

The 11-page PRB-1 FCC Memorandum
Opinion and Order is codified at § 97.15(b)
in the FCC A mateur Service rules, giving the
regulation the same effect as a federal stat-

Determining third place was not so simple,
but in the final analysis, the W1P team of
Manfred Wolf, DISMW, and Stefan von
Baltz, DL1IAO, from Germany won the
bronze. Wolf took part in WRTC-2000,
while von Baltz competed in WRTC-1996
and WRTC-2000.

Chief Judge David Sumner, K1ZZ, said the
Jjudges had to carefully scrutinize the logs of
those placing third, fourth, and fifth in the
closely bunched claimed scores.

A full summary of WRTC-2014 will appear
in the October issue of O 8T.

ARRL Great Lakes Division
Leadership Changes

The new ARRL Great Lakes Division
Director is former Vice Director Dale
Williams, WASEFK, of Dundee, Michigan.
He succeeded former Director Jim Weaver,
K8IE, of Mason Ohio, who retired on July
7 after serving since 2003. Williams, who

ute. In short, PRB-1 states that local govern-
ments cannot preclude Amateur Radio
communications; they must “reasonably ac-
commodate” amateur operations, and the
state and local regulations must be the mini-
mum practicable regulation to accomplish a
legitimate governmental interest. Subject to
those guidelines, municipalities may still
establish regulations with respect to height,
safety, and aesthetic concerns. Since PRB-1
was enacted 28 years ago, the FCC has said
several times that it would prefer to have
some guidance from Congress before ex-
tending the policy to private land-use regula-
tions.

H.R. 4969 was been referred to the House
Energy and Commerce Committee. Rep
Greg Walden, W7EQI (R-OR), chairs that
panel’s Communications and Technology
Subcommittee, which will consider the
measure,

became Great Lakes Division Vice Director
in 2012, previously served two stints as
ARRL Michigan Section Manager. The
Great Lakes Division is made up of Ohio,
Michigan, and Kentucky.

ARRL President Kay Craigie, N3KN,
appointed W. Thomas “Tom”™ Delaney,
WEWTD, of

Cincinnati, Ohio,
to fill the resulting
Vice Director va-
cancy. Delaney was
a Public Information
Officer for about a
decade. He chairs
the Communica-
tions Committee
for Disaster Services
at the Cincinnati
Area Chapter of
the American Red
Cross.

Great Lakes Dirgctor
Dale Williams,
WABEFK. [Photo
courtesy of Dale
Williams, WABEFK]



FCC News

Vamity Call Sign Fee Poised to Rise

The FCC has proposed raising the Amateur Service vanity call sign
regulatory fee from its current $16.10 to $21.60 for the 10-year license term. The
$5.50 increase would be the largest vanity fee hike in many years. The FCC re-
ported there were 11,500 “payment units” in FY 2014. The Commission said the
vanity program generated $230,000 in FY 2013 revenue, and it estimated that it
would collect nearly $248.,000 in FY 2014 Vanity call sign fees typically take ef-
fect in late August or early September, and someti mes the fee proposed differs
from the one adopted.

FCC Invokes “Red Light Rule”

The FCC in June invoked its “Red Light Rule” in dismissing the long-standing
license renewal application of Glenn Baxter, now ex-K1MAN, of Belgrade Lakes,
Maine. The Red Light Rule gives the Commission authority to turn down a pend-
ing application, if the applicant has an unpaid fine on the books. Baxter was liable
for a $10,000 FCC forfeiture stemming from violations over a period extending
back several years. His Amateur Extra class license now appears as “canceled” in
the Universal Licensing System. Baxter's license expired in October 2005, but
FCC rules gave him the authority to continue operating while his renewal applica-
tion was pending. That privilege ended on June 23.

In 2011, the FCC set a hearing to determine, among other things, if Baxter’s
Amateur Radio license should be renewed. In 2012, the US District Court for the
State of Maine ruled in the FCC’s lawsuit to collect Baxter’s fine, initially $21,000.
The court agreed with the FCC on the first two counts — willful or repeated failure
to respond to FCC requests for information, and willful or malicious interference
— and granted summary judgments to the FCC in the amounts of $3000 and
$7000, respectively. The Court declined to rule on the third issue —communica-
tions in which an amateur station licensee or conftrol operator has a pecuniary inter-
est — asserting that issues of material fact remained to be litigated.

FCC Alleges Oregon Radio Amateur Interfered with Others,
Aired Music, and Failed o ldentify

In a Nofice of Violation (NoV') released Jume 5, the FCC has alleged that Thomas
Ryan Price, WTWL, of Sweet Home, Oregon, caused malicious interference to
other radio communications on 3908 kHz, transmitted music on the same fre-
quency, and failed to properly identify. The FCC said agents from its Portland,
Oregon, office on May 13, 2014, used radio direction-finding techniques to pin-
point the source of the interfering signal to Price’s residence and further observed
that Price was transmitting music and did not identify at the end of each commu-
nication, as required. The Commission noted that issuance of the NoV “does not
preclude the Enforcement Bureau from further action if warranted, including issu-
ing a Nofice of Apparent Liability for Forfeiture for the violations cited.”

FCC Substantially Reduces

Radio Amateur’s Fine for CB Vicolation

The FCC has significantly reduced the fine it imposed earlier this year on an
Oklahoma Amateur Extra class radio amateur licensee for operating his Citizens
Band radio in May 2013 to interfere with other CBers” transmissions. Orloff
Haines, KF5IXX, had been facing a $12,000 fine. In a June 17 Forfeiture Order,
the Commission dropped Haines’s liability to $1750. “Although we do not cancel
the fine, we reduce the monetary penalty based on Mr. Haines’s documented
inability to pay,” the FCC said. Prior to May 2013, Haines had received two written
warnings from the FCC regarding interfering with other CB communications. The
FCC had added $5000 to Haines’s initial $7000 fine, because of “his deliberate
disregard for the Commission’s requirements and authority™ by ignoring the earlier
warnings.

ISS Contacts Put Smiles on
Field Day Faces

Some lucky — and happy — ARRL Field
Day participants managed to snag a contact
with NASA Astronaut Reid Wiseman,
KF5LKT, operating from NA1SS on the
International Space Station. Wiseman, who
arrived at the ISS this past spring, seemed to
have fun working the pileup.

“Enjoyed ARRL FD 14, Wiseman tweeted.
“1 operated from the ESA Columbus mod-
ule, So many calls!” Wiseman used NA 1SS
on the standard VHF frequencies of 144.49
MHz up and 145.80 MHz down.

The Goddard Amateur Radio Club’s
WA3NAN Field Day station in Maryland
was among those that succeeded in contact-
ing NAISS during Field Day. “When 1
mentioned Goddard, he came back with
‘Goddard! That's just down the road from
where I grew up! Good to hear from you,””
Bob McCown, N3IYI, told ARISS
International Chair Frank Bauer, KA3HDO,
and others in a post-Field Day e-mail.
Wiseman is from Baltimore.

Patrick Stoddard, WDOEWK/VATEWK, in
Arizona worked NA1SS as the station
passed over the western US. “First time
working NA 1S5S during Field Day!" he said
in an ISS Fan Club forum post.

“Me too!” rejoined Umesh Ghodke,
K6VUG, who operated Field Day from the
South Bay Amateur Radio Association
KU®S site, “It was such an out-of-the-world
experience having a voice contact with
Wiseman, surrounded by many club mem-
bers,” Ghodke posted. ““This is a once-in-a-
lifetime contact.”

g';“ 11 x:-an. i
Heid Wiseman, KF5LKT, at the controls of

MA18S for Field Day 2014. [Photo courtesy of
Reid Wiseman, KF5LKT, via Twitter]
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Stoddard said Wiseman was having occa-
sional difficulty copying call signs. “I could
hear times during the two North American
passes where he was picking up a different
call each time he was transmitting.” he said.
“He was going very quickly, knowing the
limited time he had over the continent on
each pass.”

In Nevada, Shane Wiggins, NV7SW, oper-

ating as W7V at the Elko Amateur Radio
Club’s Field Day operation, managed to
work NA1SS on a less-than-ideal pass.
“['Wle all went crazy when we heard him
come back to me,” Wiggins told ARRL. “In
particular, there was a young father and son
visiting our Field Day location, [and] the
little boy was jumping around.”

Another fortunate Field Day group that con-

HAARP Closing Delayed, But Facility

Being Dismantled Piece by Piece

The US Air Force has given Alaska’s High Frequency Active Auroral Research Program
(HAARP) facility a death row reprieve of sorts. The Secretary of the Air Force told Sen
Lisa Murkowski (R-AK) on July 2 that it is “willing to slow the closure process and defer
irreversible dismantling of the transmitter site’” until next May. Those pushing for HAARP
to remain open as a scientific research facility include several radio amateurs. The delay
notwithstanding, HAARP proponents claim, the Air Force has been picking the plant apart
piece by piece, and that critical research instruments already have been taken off-site.

University of Alaska Fairbanks (UAF) Professor Chris Fallen, KL3WX, who has con-
ducted research at HAARP, told ARRL in July that it was his “unofficial understanding”
that the Air Force has already has removed or relocated critical diagnostic instruments,
instrument shelters, office furniture, and even tubes for the multiple trans mitters. HAARP’s
transmitters are capable of generating more than 3 gigawatts of RF in the HF spectrum,
which its 180 antennas can direct upward to modify the ionosphere.

Secretary of the Air Force Deborah Lee James told Murkowski that the Air Force “will
proceed with removal of government property not essential to operations,” but “will retain
critical hardware to maximize the potential to reactivate the site, should it be transferred to
another federal government agency or a private entity next year.”

Murkowski had questioned her congressional colleagues whether it was “fiscally sound to
destroy an approximately $300 million facility when it costs less than one percent of that
amount to operate it each year,” according to a news release from her office. She supports
handing control of HAARP over to the University of Alaska or another research entity to
“keep the world-class facility open and running.” UAF has been engaged in discussions
with the Air Force with an eye toward taking over HAARP, although it’s not clear that these
have gained any serious traction.

The Air Force, the US Navy, and the Defense Advanced research Projects Agency have
determined they no longer need HAARP, and the military would like to get the sprawling
facility off its books — if not by finding another entity to run it, then by razing it altogether.

“UAF or any organization that wants to sustain HAARP through external funding is es-
sentially in a sitnation where it’s trying to sell the Brooklyn Bridge, or least passes to it,”
Fallen quipped. “In a way it's worse, since it’s like the asphalt from the bridge is being re-
moved by the state in the process.”

An aerial view of the HAARP facility near Gakona, Alaska.
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nected with the ISS was Boy Scout Troop
32 in Raymore, Missouri. “I bet the boys
could be heard up in orbit even without a
radio when Reid answered our call!” Scout
Leader Jim Reicher, WOHYV, said afterward.

Stoddard expressed gratitude to Wiseman
and to NASA and ARISS “for encouraging
him to try the ham station in the ISS
Columbus module during Field Day !

Matt Wilhelm, W1MSW,

Takes the Reins at ARRL
Contest Branch

Matt Wilhelm, WI1MSW, of Wil-
liamsburg, Massachusetts, is the new
ARRL Contest Branch Manager. He
joined the ARRL
Headquarters staff
on July 3. An active
contester and a mem-
ber of the Yankee
Clipper Contest Club
and the Hampden
County Amateur
Radio Association,
Wilhelm has been li-
censed since 2009
and holds an Ama-
teur Extra class ticket. He became
hooked on contesting after the first
ARRL Rookie Roundup in April 2010.
His expertise — and his contest scores
— have been rising ever since.

A native of Dallas, Texas, Wilhelm has
an IT background in help desk opera-
tions and network securify systems man-
agement. When not making contest
contacts, Wilhelm enjoys mountain bik-
ing, home projects, and spending time
with his family — his wife, Elizabeth,
and his 2-year-old daughter Ruby.

Silent Keys

Past Wyoming Section Manager
Robert W. Williams, N7LKH

Past Wyoming SM Bob Williams,
N7LKH (ex-WB6ZAK), of Wapiti,
Wyoming, died June 8. He was 89.
Williams served as Wyoming’s Section
Manager from April 1997 until March
2003, when he decided not to seek an-
other term, Williams was among the
longest-licensed hams — and perhaps
the longest-licensed — in Wyoming,




Rick Palm, K1CE, kice@arr.org

(4 Memoranda of Understanding

The MOU is a catalyst for cooperation between organizations.

Al Taylor, KN3U

Official Emergency Station,
Maryland-DC Section
kn3u@arrl.net

If you’ve been working in the Public Ser-
vice arena, you've probably heard the term
Memoranda of Understanding (MQU).
The ARRL maintains Memoranda of Un-
derstanding with a number of different or-
ganizations. You can view these MOUs at
www.arrl.org/served-agencies-and-
partners. If you thought these documents
were just for the use of ARRL® Headquar-
ters staff, think again! They are full of ideas
that you might be able to use in your own
community. More important, they can be
used as templates for creating your own
MOUs at the local, regional, or state level,

What is an MOU?

An MOU is a formal, written agreement
between two parties that expresses their
desire to work together toward a common
purpose. It is not designed to be a binding
legal contract, but serves to document the
intentions of the parties, which is one of the
elements needed to establish a formal
working relationship.

We in the Amateur Radio community often
refer to government agencies that have a
role in disaster response and recovery as
“served agencies” and our fellow non-
government organizations (NGOs) as
“partners.” Examples of served agencies
include the Federal Emergency Manage-
ment Agency (FEMA) and the National
Weather Service (NWS). Examples of
NGO partners are the American Red Cross
and the Civil Air Patrol. Not surprisingly,
the ARRL has MOUs with all of these or-
ganizations, and more.! Each of these na-

TMOUs don't have to be limited to organizations
active in emergency preparedness. ABRL
also maintains MOUs with erganizations that
share in fulfilling other aspects of ARRLs mis-
sion, such as the Boy Scouts of America and
the National Frequency Coordinators Council.

tional organizations has counterparts at the
state, regional, and/or local level.

The distinction between the roles of gov-
ernment agencies and NGOs has become
blurred over time. In fact, the most recent
edition of the National Response Frame-
work notes that NGOs routinely work side
by side with government organizations to
serve the needs of people whose lives are
disrupted by incidents ranging from local
events to major disasters — basically, any
time that normal public services are over-
whelmed.? It is not uncommon for an NGO
to be assigned a formal operational role in
a response plan at the national, state, re-
gional, or local level. In reality, we all are
(or should be) partners in service to the
public.

Black Boxes

Getting to that point has its challenges,
however. In the view of our prospective
partners, Amateur Radio often appears as a
mysterious “black box.” The value of Ama-
teur Radio is well documented in the emer-
gency preparedness literature, but it is often
unclear to our partners what roles we should
play in the plans they have already devel-

oped.

Our understanding of our partners’ roles
may be equally murky. We may know
something of what they do, but perhaps not
the full breadth of their activities and we
almost certainly are unfamiliar with their
inner workings.

FEM A’s Independent Study Program, cov-
ering the incident management system, the
National Response Framework, and re-
lated topics, provides a lot of insight into
how various emergency response organi-
zations work together.® That is a good start,
but it is only the beginning. It takes time to

2www.fema.gov/media-library /fassets/
documents/32230?1d=7371
3tralning.fema.gov/ls

discover how the framework has been im-
plemented in any given community. In ad-
dition, understanding and respecting the
constraints faced by your potential part-
ners is essential to building relationships
where everyone benefits.

For example, the motivation of government
agencies is clear — they exist to serve the
public. However, government officials
must establish a legal authority for each
activity they engage in. To the extent that
you express an interest in understanding the
agency’s mission, structure, and governing
laws, and can connect those to the capabili-
ties of your own organizati on, you are dem-
onstrating why it is in the agency’s interest
to have you on their team.

INGOs, by contrast, may be for-profit com-
panies who are paid for their services or
voluntary organizations that are driven by a
religious or charitable mission. People in
these organizations are no less committed
than their government counterparts, but
like their government counterparts may
face limits on what they are able or willing
to accomplish. If you seek to partner with a
not-for-profit organization, you must un-
derstand how the capabilities of your orga-
nization will advance their mission (and
vice versa), and capitalize on that “sweet
spot” when writing the MOU.

This is where the MOU comes into the pic-
ture. Because the MOU males a compel-
ling argument for why you and your
partners should work together, it can be a
valuable step in building a productive rela-
tionship. It can help you to reach that ideal
state in which your ARES®, RACES, or
Auxiliary Communications Service group
is accepted as a partner and assigned a for-
mal operational role in the response plans
of y our community.

In fact, the process of writi ng the document
may be as important as what the document
says. Building relati onships is all about de-
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veloping trust, and learning how your part-
ner functions is a great way to show your
commitment.

Anatomy of an MOU

The MOU is typically a short (one or two
page) document. If you look through sev-
eral of the ARRL’s MOUSs, you will notice
that certain elements are fairly standard
in each of them. ARRL's MOU with
FEMA (see Figure 1 for a copy of the
FEMA MOU or download the PDF ver-
sion from the ARRL website) is a good
example of this basic structure.

B The first paragraph is a brief description
of each party’s organization and purpose,
highlighting shared goals and values.

® The second and third paragraphs give
concise descriptions of both the organiza-
tions involved in the agreement.

® The fourth paragraph states that the par-
ties intend to work together.

m This is followed by a series of bullet
points describing how each party will con-
tribute to the shared mission.

® The final paragraph discusses the me-
chanics of the agreement — a definition of
the agreement’s duration, defining a review
period, provisions for amendment or termi -
nation, etc — if any are needed. In the
FEMA MOU, no such specifics are in-
cluded.

The document closes with the signatures of
the officials who have the authority to
speak for both organizations.

A Diplomatic Endeavor

While the MOU might be only a page or
two in length, the preparation that precedes
the actual writing of the document is worth
volumes.

Typically, you will start with a casual con-
versation, which can result from a chance
encounter or an organized campaign of
contacting prospective partners to intro-
duce yourself and Amateur Radio. In that
initial contact with an organization, you
should simply express your desire to work
together toward a common cause. As this
initial contact evolves, try to identify
within the organization one or more influ-
ential persons who show some interest in
cooperation. Itisn’t necessary to start at the
top of the organization, but it will be help-
ful to find members who have the ear of a
decision-maker.
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Then the real work begins. You might re-
quest an informal meeting, which you
should prepare for by researching avail-
able information about the organization
and brainstorming ways in which a rela-
tionship might prove mutually beneficial.
Bring along some informati on about Ama-
teur Radio and the history, makeup, orga-
nization, and aspirations of your ARES
team (but don’t overwhelm them or prom-
ise more than you can deliver). Be sure to
prepare and ask lots of questions about
your potential partner’s organization rather
than assuming that you know the answers.
Before the meeting ends, discuss possible
next steps, such as a demonstration of your
group’s capabilities. Follow up that initial
meeting with an e-mail summarizing what
was discussed and expressing a desire to
build the relationship.

From this point on, you will need to follow
your instincts. It might be love at first sight,
but most relationships take some time and
patience to develop. When the time comes
to cement the relationship, you will prob-
ably want to take the initiative to write the
first draft of the MOU and offer it to your
counterpart in an exploratory way. There
will undoubtedly be some back-and-forth
as the document is developed. Whether
this is done in a series of meetings or via
e-mail, look at each issue that arises as an
opportunity for improving mutual under-
standing and building a strong foundation.

Tt is best to avoid trying to specify the min-
ute details of how the relationship will
work in the MOU. These details will
evolve as the relationship matures and can
be codified in supporting documents as the
need arises.

One the other hand, if a difficult issue
arises during negotiations, document the
resolution in the MOU. For example, the
ARRL’s MOU with the American Red
Cross (ARC) is a bit more detailed and le-
galistic than most, but this reflects the long
history of the relationship. Some concerns
have arisen in the past, such as the ARC’s
requirement that all volunteers be subject
to background checks. Lengthy negotia-
tions resulted in guidelines that were incor-
porated into the MOU to resolve this and
other issues.

A Long-term Commitment
When it comes to signing the MOU, it is
nice if the persons who hammered out the

agreement are afforded the honor of affix-
ing their signatures to the document. But
the goal should be to have the document
signed by a high-level official in the part-
nering organization. There is no limit to
how many signatures can appear on the
document, but it is sometimes strategic for
the staff-level folks who did the legwork to
fade into the background at the signing
ceremony. Use your judgment in this re-
gard.

Here is the reason for that advice, While
relationships are built between individuals,
your goal should be to establish an organi-
zational relationship that survives the indi-
viduals who created it. The day may come
when that relationship is tested. For ex-
ample, imagine that your ARES team has
flourished under the patronage of a for-
ward-thinking emergency manager who
enthusiastically promotes your involve-
ment in emergency preparedness activi-
ties. At some point, that person is going to
move on and his or her replacement may
question the need for Amateur Radio in-
volvement.

The existence of a well-written MOU that
documents a sound legal or mission-driven
basis for the relationship may be what it
takes to convince that new manger to take
a second look. And as a practical matter,
the more persons who signed the original
MOU, and the higher their rank, the better
off you (or your successor) will be. This is
partly a matter of bridge-building, which
after all, is one of the more important
things we do. But it is also a defensive tac-
tic, taking advantage of the fact that many
organizations are bound and guided by hi-
erarchy and precedent to a very large ex-
tent.

The MOU is a valuable tool — don’t hesi-
tate to use it when y ou need it. Last but not
least, keep in mind that once the MOU is
signed, the real work begins — living up to
the expectations that the MOU creates. Be
sure your members are committed to the
relationship before starting work on an
MOU.

Al Taylor, KN3U, has served as ARBL Emergency
Coordinator and Section Emergency Coordinator.
He has devoted most of his professional career to
the design of missian-critical electronic systems,
including several years with the office that adminis-
tered the National Disaster Medical System.



STATEMENT OF AFFILIATION
BETWEEN
THE FEDERAL EMERGENCY MANAGEMENT AGENCY
AND THE AMERICAN RADIO RELAY LEAGUE

The Department of Homeland Security (DHS) and the American Radie Relay League (ARRL) view
community disaster preparedness and response as 1op priorities for their respective organizations and for the

American people. As such, our organizations have come together 1o provide mutual support for Cirizen Corps.

Under the direction of DHS, Citizen Corps 1s a community-based mitiative to engage all citizens in homeland
security and community and family preparedness through public education and outreach, training opportunitics,
and volunteer programs. Programs under the Citizen Corps umbrella snclude federally sponsored programs and
other activitics that share the goal of helping communities prevent, prepare for, and respond to terrorisim, public
health issues, and disasters of all kinds. It encourages all Americans to take an active role in building safer.
stronger, and better-prepired commumities.

ARRL is a non-commercial membership association of radio amateurs organized for the promotion of
ingerest in Amateur Radio communication and experimentation, for the esablishment of networks 1o provide
communications in the event of disasters or other emergencies. for the advancement of the public welfare,
mnd for the representation of the Radio Amateur in legisiative and regulatory matiers, ARRL is the principal
organization representing the interests of the more than 630,000 U.S. Radio Amateurs. Because of its
organized emergency communications capability, ARRLs Amareur Radie Emergency Service (ARES) can
be of valuable assistance in providing critical and essential comnwmnications during emergencies and disasters
when normal lines of communication are disrupted. ARRL conducts emergency communications training and
certifies proficiency in emergency communications skills.

Together DHS and the ARRL apree 1o work collaboratively to!

= Raise public awareness sbout the use of Amateur Radio as a public safety resource;
= Provide training and accreditation for Amatenr Radio Emergency Communications;

» Promote the formation of local Citizen Corps Councils and assist these Couneils with providing
public education, training and volunieer service opportunitics that support first responders, disaster
relief organizations, and commumnity safety efforts;

# Publicly acknowledge the affiliation of Citizen Corps and the ARRL, which may include website
links, co-logos on publications, and references in printed matenals, including articles and news releases;
~ Coordinate their respective activities to further their shared mission: and

~ Keep each other informed of activities conducted in support of Citizen Corps and 1o provide an
annual report summuarizing those activities.

Om this 21 st day of June 2003, both parties enter into this agreement in good faith and agree 1o pursue the
shared mission #s stated.

citizenRcorps

MIicHAEL D. BROWHN

UNCER SECHETARY

Vs
% HA \';N.t E

PRESIDENT

DHERARTHENT OF HOMELANE SECURITY AmERICAN RADIO RELAY LEABLE. INCORPORATED

EMEHGE NG PHEPAHERN ESS ANS RESPONSE

Flgure 1 — This one-page MOU between the ARRL and FEMA contains all the basic elements
needed to construct an effective MOU.
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Be Prepared for the Next Blackout!

When the power goes out due to the next storm or natural disaster,
will you be prepared? ARRL can help...

Tools for...
= Emergency or Backup Power
= Energy Independence
= Portable Energy

Emergency Power

for Radio Communications
Second Edition

By Michael Bryce, WBSVGE

Explore the various means of electric power generation for
every application—from charging batteries, to keeping the lights
on. This book covers the foundation of any communications
installation—the power source. Find ways to stay on the

air during a short-term or long-term power outage and reach
beyond the commercial power grid. [dentify methods for
alternative power generation that will work best in your
particular situation.

Contents:
= Keeping the Signals on the Air
= Emergency Lighting
= Solar Power
= Charge Controllers for Photovoltaic Systems
= Generators: Gas, Wind and Water
= | oad Sizing
= Battery Systems and Siorage
= Systems for Emergency Power
® |nverters
= Station Instrumentation
= Safety
= Emergency Practlices

Plus, Emergency Power Projects from the pages of QST

ARRL Order No. 6153
Special ARRL Member Price!
Only $24.95 (retail $27.95)

Emergency Preparedness Iltems Available from ARRL!

Eton Microlink FR160 Radio
Self-powered AM/FM/NOAA weather
radio with built in LED flashlight, solar
power and USB cell phone charger. Get
one radio for your disaster supplies kit
and another for your ham radio “go kit."

ARRL Order No. 1150
Only $35

ARRBL s

Solar Crank Flashlight
Be prepared for any emergency with this
powerful LED flashlight. Charge it using
the built-in solar polar, hand crank, or
AC/DC input. Convenient hook
allows for hands-free use.

ARRL Order No. 0173
Only $40

. ARRL www.arrl.org/shop

J 100 Toll-Free US 888-277-5289,
: ’ or elsewhere +1-860-594-0355

YEARS

‘ QST 9/2014



Contest Corral — September 2014

Check for updates and a downloadable PDF version online at www.arrl.org/contests.
Refer to the contest websites for full rules, scoring inform ation, operating periods or time limits, and log submission information.

Start - Finish
Date-Time Date-Time
1 16302 4 1730Z
1 23002 2 03002
2 01002 3 03002
3 0000Z 3 03002
See
3 1300z 7 kel
5 (230Z 6 (0300Z
6 8BPM 6 2AM
See
6 0000Z 7 abeite
6 00002 6 24002
6 0000Z 6 24002
B 11002 & 17002
6 1300Z 6 1600Z
6 16002 & 24002
6 1600Z 6 2359Z
6 1300Z 7 1300Z
7 0000Z 7 0359Z
See
7 1500Z 14 ik e
7 1800Z 14 0300Z
13 0000Z 15 24002
13 0Q000Z 14 2359Z
13 12002 15 2358Z
13 1400Z 15 (2002
13 1800Z 18 0259Z
14 0000Z 14 0359Z
14 13002 21 (07002
18 0030Z 18 (2302
20 BAM 21 12 mid
20 12002 21 1158Z
20 1400Z 21 0300Z
20 1600Z 20 1800Z
20 1600Z 21 2400Z
21 01002 21 0300Z
21 13002 28 0700Z
21 1702 21 2100Z
2 7PM 22 11PM
24 0000Z 28 (2002
27 00002 30 23597
27 12002 28 12002
See
27 14002 28 | Ciae
28 20002 28 22002
30 7PM 30 11PM

Bands
HF /VHF+

3.8, 7/-
1.8-28/50
3.5-28/ -

3.5-14/ -

1.8-28/ -

1.8-14/-
35/-

1.8-28/ -
3528/ -
3.5-28/ -

28/-
Ti-
3.528/50
3.521/50
1.828/ -
3.5-14/-

1.8-28/ -

1.828/50+
3.5-28/ -
1.8-28/ -

1.8-28/50

3528/144
- 50+
3.5-14/-
1.828/
50.144

35-14/ -

- [10G+

3.5-28/-
35-28/50+
1.8-28/ -

1.828/
50,144

1.8-28/ -

1.8-28/
50.144

3.5-28/ -
-/ 144

1.8-28/50

3.5-28/-

1.8-28/ -

1.828/
50,144

7217-
-l222

Contest Title

OK1WC Memorial Contest
Labor Day Sprint
ARS Spartan Sprint

MNAQCC/FISTS WZ8C
Hoenor Sprint

CWOps Weekly Mini-CWT Tests

NS Weekly Sprint
070 Club KA3X Memorial Sprint

CWops CW Open
All-Asian DX Contest
Russian Radio RTTY WWW

DARC 10 Meter Digital "Corona”
Straight Key Party
Indiana Parks on the Air
Ohio State Parks On the Air
IARU Region | Field Day
North American Sprint

QRP ARCI Two Sidebands Sprint

Tennessee QSO Party
Worked All Europe DX Contest
FOC QS0 Party

Straight Key Weekend Sprintathon

Arkansas QS0 Party
ARRL September VHF Contest
North American Sprint

Classic Exchange

NAQCC Monthly QRP Sprint
ARRL 10 GHz Cumulative
Contest
Scandinavian Activity Contest

Souwth Carolina QSO Party
Feld-Hell Hell on Wheels Sprint

Washington State Salmon Bun
Run For the Bacon
Classic Exchange

BARTG Sprint ¥5
144 MHz Fall VHF Sprint

SKCC Straight Key Sprint
CQWW RTTY Contest
Maine QSO Party

Texas QSO Party

Peanut Power Sprint
222 MHz Fall VHF Sprint

Mode

FPh CW
Ccw
cw

cw

cw
cw
Dig
cw
Ph
Dig
Dig
cw
Ph CW Dig
Ph CW
Ph
cw

Ph

Ph CW Dig
Ph
cw

Ph CW Dig
Ph CW Dig
Ph

Ph
cw

Ph CW Dig
cw

Ph CW Dig
Dig

Ph CW Dig
cw
cw
Dig

Ph CW Dig

Dig
PhCwW
Ph CW Dig

PhCW
Ph CW Dig

Exchange

HS(T) and serial
RST, S/P/C, MI QRP rr or power
RST, S/P/C, and power

Call sign, “NANCY", 5/PIC,
mbr id — see website

MName and member number
or S/PIC

Serial, name, and S/P/C
Call sign, RST, and S/P/C

Serial and name
RS, operator age (YL may send 00)
RST and oblast or WAZ zone

RST and serial
RST, serial, category, name, age
Category and Park ID or S/PIC
“Ohic” or S/P/DX and Park D
HS and serial
Call signs, serial, name, and state

S/PIC and ARCI member nr
or power

RS(T) and county or S/P/C
RS and serial
RST, name, FOC nr if member

RST, QTH, nams, member nr
if member

RE(T), county or S/F or "DX"
4-char grid square
Call signs, serial, name, and state

Name, RS, S/P/C, type of
eguipment

RST, 5/PIC, and NAQCTC mbr rr
or power
B-char grid locator

RST and serial
BS(T) and coumnty or S/P/C
RST, S/P/C, Feld-Hell member nr

BS(T) and county or S/P/C

RST, S/P/C, Flying Pig nr or power

Name, RS, S/P/C, type of
equipment

Serial
4-char grid square

RST, QTH, name, SKCC nr
or power

RST, CQ zone and State/VE area
(LUSVE)
RS(T), county or ‘DX"
RS(T), county or SIP/C

RST, S§/P/C, and Peanut nr or power
4-char grid square

Sponsor's Website

www.memorialoklwec.cz
migrp.org

www.arsqrp.blogspot.com

naqee.info, www fists.org

www.cwops.orglcwt.html

www.nccesprint.com

www.podxs070.com
www.cwops .orgfcwopen.himl

www.jarl.erg/English

www.radio.rufglc
index2.shtml

www.darc.de/referate/ukw-funksport
WWww.agcw.de
inpota.com
parks.portcars.org

& lis/

See |ABU Society web pages
www.ncjweb.com

www.grparci.orgicontests

www.tncjp.org
waedc.de

www.gdfoc.org
www.skccgroup.com
www.arkgsoparty.com

www.arrl.orglcontests
www.ncjweb.com

www.classicexchange .org
nagee.info
www.arrl.orglcontests

www.sactest.net

scgso.com
www.feldheliclub.org

www.wwelxc.org
www.fpgrp.org
www.classicexchange .org

www.bartg.erg.uk
www.svhis.org

www.skccgroup.com/sprintisks
www.cqwwrity.com
www.mainegsoparty.com

www.txgp.nei

www.nogagrp.org
www.svhis.org

All dates refer to UTC and may be different from calendar dates in North America. Times given as AM or PM are local times and dates.

No contest activity occurs on the 60, 30, 17, and 12 meter bands. Senial = Sequential number of the contact. S/P/C = State, Province, DXCC Entity.

XE = Mexican state. Publication deadline for Contest Corral listings is the first day of the second month prior to publication date
(December 1 for February QST) —send information to contests@arrl.org. Listings in blue indicate contests sponsored by ARRL or NCJ.
The latest time to make a valid contest QSO is the minute listed in the “Finish Time” column.
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2014 ARRL International DX
Phone Contest Results

Solar mini-max? There’'s nothing “mini” about this year's resulits!

Drew Vonada-Smith, K3PA, drew@whisperingwoods.org

After the marginal conditions in
ARRL DX Phone last year,
hopes were high that Sol would
come through on March 1st and
2nd, providing good 10 and
15 meter openings for those of
us at higher latitudes. Even
given the infamously low
“mini-max”" sunspot peak of
Solar Cycle 24, our fusioning
friend did not disappoint. Solar
flux was in the 160s, coinciding
almost exactly with this cycle’s
peak. Participants were blessed
with a wonderfully calm A
index of 7 on Saturday and an
even better 5 on Sunday.

Deserving DXers around the
world consistently reported ex-
cellent high band conditions.
KCBIMB reported that 10 me-
ters “was wall-to-wall all weekend.” On the
other hand, what is gained on 10 meters is
sometimes lost on the low bands. KMIR
asked, “Did someone turn off the 160 meter
band on the first night?”’ Nevertheless, a few
stations reported increasing their country total
on 160 meters.

Such good conditions provided a lot of fun.
‘Who wouldn’t enjoy 2 days of six-band DX?
The Soapbox comments were filled with
words like “fantastic.” “exciting,” “super,”
“hot,” and many instances of the phrase “first
time for...”

2014 also smashed the participation record
with a new record of 4131 logs — 586 more
than last year! (There was an increase of 10%
in both groups: 2053 W/VE logs, and 2078
DX logs.) 1,136,632 QSOs were reported
by DX stations for an increase of almost
261,000 over 2013, That’s up by an amazing
29%! W/VE logs contained 898,279
(691,336) QSOs for a similarly impressive
increase. Be part of it all; claim your 15 min-
utes of fame and send in that log!
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This KL7RA guest operator (MOOSE?) seemed o agree that 10 meter
conditions were great — and hung around the 10 meter tower in the back-
ground for most of the weekend! [David Case, KATNCN, photo]

High Band Hullabaloo

This year was a sunspot peak. so the big topic
has to be 10 meters. Master contester
W3BGN took W/VE Single Op, Single
Band honors on 10 meters last year with
247k. This year, an amazing 22 entries bet-
tered Steve’s score, peaking at 825k. Some
fun, eh?

For DX, the top three Single Op, Single Band
10 meter scores, starting at 718k, beat last
year’s winner of 557k. More significantly, the
top four 10 meter scores last year were all in
South America. This year, the top four, re-
spectively, were from South America, Europe,

Category Abbreviations

SOHPILF/QRP — Single Op, All Band
SOUHP/LP — Single Op Unlimited
B50SB — Single Op, Single Band
MSH/L — Multiop, Single Transmitter
M2 — Multiop, Two Transmitter

MM — Multiop, Multi-Transmitter

North America, and Europe.
Now that’s a solid indicator of

good propagation!

How about new 10 meter
overall records? Sorry, not for
W/VE. Even at this sunspot
maximum, fop stations could
not quite compete with over-
all 2000/2002 records. But
things were great in the north-
east, with new district highs
set in W1, W2, and W3. An
aging record from Solar
Cycle 21 was broken this
year, with K258S smashing
the 2nd district Single-Band
10 meter record, set in 1982.
In DX land, only the top
European entrant set a conti-
nental record on 10 meters.
Let’s look forward to improv-
ing more of these figures in Solar Cycle 25.

But let us not forget 15 meters. The winning
W/VE 15 meter score of 811k and the next
three competitors easily beat last year’s 527k.
For DX entrants, 15 meter scores were very
similar to last year with the winner at 665k,
down slightly from last year’s 673k. Clearly,
15 meter scores are not as sensitive to the
magnitude of the sunspot peak.

Record New Records

This was a record year for records! Forty-four
new records were set in 2014, 17 of which
were in either in SOULP or MSL. Thirty-four
were set in W/VE and 10 by DX stations.
Particularly noteworthy are the seven all-time
records set this year:

= VY2ZM — W/NE SOHP

= NIUR — W/VE SOLP

= WA4AAA (KK9A, op) — W/VE SOSB40
= K4XS — W/VE SOUHP

= W6AAN — W/VE SOULP

= NIBA — W/VE MSLP

= PI6A — DX MSLP



Accuracy Leaders

Bold indicates a new record

WIVE

Single Op

Call Category QSOs Error %e
KATO SOHP 4037 0.4
VY2ZM SOHP 4762 1.2
N1UR SOHP 3580 0.7
K3CR (LZ4AX, op) SOHP 3292 0.7
XL3A (VE3AT, op) SOHP 3086 0.6
Single Op Unlimited

K4AXS SOUHP 4607 0.6
VY2TT SOUHP 3789 0.6
AA3B SOUHP 3409 0.6
K3ww SOUHP 3952 1.6
KN2M SOUHP 3138 1.0
Multiop

K3LR MM 9430 0.0
W3LPL MM 8484 1.0
WE3C MM 8092 0.8
W2Pv MM 6505 1.0
W4BM MM 5473 1.5
DX

Single Op

8PSA (W2SC, op) SOHP 8969 0.3
KF2M (NE2TK, op) SOHP 7136 0.3
YNSZ (K7Z0, op) SOHP 6722 0.3
VZ26M (N3AD, op) SOHP 6336 0.7
KH7M (NA2U, op) SOHP 5727 0.6
Single Op Unlimited

P40P (W5AJ, op) SOULP 5472 0.5
OK7K (OK1BN, op) SOUHP 4658 0.5
IR4M (IKAMGE op) SOUHP 4466 04
EC2DX SOUHP 4752 1.2
SPER (SPEBRQ, op) SOUHP 3943 0.7
Multiop

P40L M2 13226 0.3
PJ4G M2 11533 0.4
CNZAA M2 11575 0.7
KH7XX M2 9310 0.0
VPSH MSHP 8957 0.5

Low band aficionado VY2ZM set a new re-
cord in the prestigious SOHP category. Jeff
broke his own VE record from 2004, and the
overall W/VE record, with a score only 3%
less than the Single Op Unlimited category
winner. His multiplier of 49 on 160 meters
certainly helped. If you think you need a DX

spotting network to make big
points, think again!

Low power champion N1UR also
set a new SOLP mark, breaking

Index his own 2013 Ist district record,
o and the overall W/VE record set
13.485 by K4XS in 2001. He noted,
i “Most amazing ARRL DX SSB
conditions experienced here for
13.603 12 years here. It was a thrill to be
el part of it” Ed, if I made 3590
e QSOs without an amplifier, I'd be
thrilled too!
}g:g‘%g W4AAA, with contest veteran
13.621 KK9A operating, smashed the
Iggﬁ 40 meter single band record. John
topped it by 40%, moreover, dur-
ing a part of the sunspot cycle not
13.923 usually associated with 40 meter
ke excellence.
13.732
13.698 Super-scoring regular K4XS ap-
parently did not take the loss of
e his SOLP record lying down. Bill
13.610 took the big SOUHP crown this
}3;2252 year with a record-setting 7.16M.
Bill broke a record standing since
14.002 2000 by an impressive 249%! In
oty fact, Single Op Unlimited veteran
Ig:ggg K3WW also broke the previous

record with 6.06M. It’s great to
see such strong efforts being
made in the SOU categories.

Joining the surge of big SOU scores is
W6AAN, who obliterated the SOULP re-
cord set in 2011. Also joining Vasily in
breaking the previous mark were KT4ZB
with 2.07M, N2WKS with 1.76M, and
N2SQW with 1.74M.

NN1BA rounds out the trifecta of stations
breaking their own district records and the
all-time figure. Lee and his team’s 2.6M
edged out the score set last year by NR4M in
the Multi-Single, Low Power category. In
this very close race, VEOML and team also
beat the previous record with their 2.57M.

Last but certainly not least is the PT6A team,
who topped the 2011 DX Multi-Single, Low
Power record set by P40V. It certainly will
not be easy to top their 6.08M, but the
Caribbean is never short of strong efforts.
Who wouldn’t want to go there in March?

All of the ARRL contest records are avail-
able online at arrl.org/contest-records.
More than 400,000 scores are included in
the K5TR Contest database, too (kkn.
net/~k5tr/scoredb). The best way for you to
show your admiration for a record is to break
it. Give it a try!

Accurate Operating

Hams are communicators and few of us
would deny that accuracy is key. Getting the
call and exchange right is important. Make
the extra effort and ask for a fill when you
need it. Penalties are assessed for errors to
reward good operating habits. So boost your
score by getting the call sign ri ght!

The table lists the top five Accuracy Indexes
achieved by HP and LP single- and multi-op
stations this year along with the correspond-
ing all-time records. (For more information
about the Accuracy Index and all-time accu-
racy records, see the full results at www.arrl.
org/contest-results-articles.)

DXing Trophies
There are even more achievements to cele-
brate. The top multiplier totals keep growing

Percentage of Single Op Logs by Category

051408-DX02

Total SO Entriss

| E==ORP mmmm| P —JHP CS0O-58E mmmSOU —TotaiSO|

Percentage of Multi-Op Logs by Category SN
i
100% I 120 100.0% -
N
/ \
F 100
80% - = H 80.0% |
L
F 80 a
809 | I = 60.0% -
=
us
60 o
= 40.0%
40% HHHH HHHHHHHH H s
F4o &
200% A
sone WP AL L IR B ELEL U H W R RH L
F 20
0.0% A
0% 002 2004
1980 19883 1996 1999 2002 2005 2008 2011 2014
E==IMS mmm M2 MM ==—=Total MO |

The relative levels of activity among W/VE single op categories along
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This chart shows the relative levels of activity ameng W/VE single-op

since 2008.

categories along with the trend of increasing number of submitted logs
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Top Ten
W/VE

Single Operator

High Power
VY2ZM 6,949,614
KITO 5,253,930
K3ICR

(LZ4AX, op) 4445289
(VE3AT, op) 3,648,348
NESM 3,629,304
AATK 3476400
K4AB 3,272 904
K3zZJ 2,985 285
K3Z0 2798 640
KOTT 2,281,686
Single Operator
Low Power
N1UR 4708275
WIRE 2,502,984
MNASNN

(NSBO, op) 2,502,927
NSAW 2,453 802
NABV 2,355,240
NATZ 2,068,613
N8l 2,057 544
WX 2,021,370
VAISWG 898 776
WaTF 887,364
Single Operator QRP
WiIMR 654,678
NDOC 443 466
NATM 437 760
weau

(WBQZA, op) 295,086
NT4TS 256,620
KABSMA 203,634
KKOQ 175,050
N4k 172,845
NEHP 107,352
NEXA 96,558

Single Operator
Unlimited, High Power

K4XS 7,160,103
Kaww 6,066,816
VY2TT 5,221,392
AA3B 4,930,992
N2NT

(W2GD, op) 4,704,768
KNZM 4,444 575
NZ2MM 3,872,451
W1UE 9,590,008
KaPP 3,195,360
KamMD 3,138,585

Single Operator
Unlimited, Low Power
WEAAN 2,291,769
KT4ZB 2,069,949
N2WKS 1,759,914
N2SQW 1,743,948
KS1dJ 1,238,641
WESRH 1,193,976
W3IKB 1,154 340
AA4R 1,136,364
KAZKOM 1,116,297
NA4EA 844 560
Single Operator

160 Meters

W2MF 11,868
WaLL 10,212
KM1R 6,552
Wavo 3,960
K3UL 3,420
WB4WXE 3,306
WD5COV 2,349
K1HAFP 2,175
N1SZ 918
K7 CW 390
Single Operator

80 Meters

K1KNG 23,607
WAQNW 20,355
W4DD 16,380
WAATII 14,040
KACC 10,212
KSIDQ 3,510
WDSE 429
NOTA 390
NE6DZR 330
Single Operator

40 Meters

WAAAA

{KKSA, op) 398,718
WX 176,880
WIFQ 85,878
AGEW 66,507
VE3FU 48762
K8DWG 41,412
WERKC 39.015
KE3X 35,376
WDDBGZ 24,660
WaFR 20736
Single Operator

20 Meters

KBIWD 610,854
WETA 537.810
W7WA 475,068
VESHF 363,852
WABUEG 339,066
W1AVK 102,120
KEHNZ 83,853
VE3CR 65,016
KATRH 59778
W4RRE 50,049
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Single Operator

15 Meters
VE3EJ 811,422
K1DG 774,360
KU2M 749,322
KERX 580,116
AB4B 320,832
WATZLT 226,556
K1JB 199,320
NITGR 185,738
N2UN 193,011
WaJGu 166,161
Single Operator

10 Meters

Ki1LZ

(K3JO, op) 825,084
N4PN 707,616
K1ZR 651,309
K25585 629,391
K5TR

(K50T, op) 584,720
N3OC 592,710
VEBAA 553,446
VE3DZ 520,866
KIBGL 516,660
W3EP 457,065
Multi-Single Transmitier
High Power
Ww4LL 5,688,657
NiRR 5,085,762
WATJL 4.531.563
WaMF 3,318,975
AD4ES 2729610
WEFR 2,569,560
KEUA 1,838,025
VA2EN 1,687,358
WHN20 1.440.000
KTZS 1,287,072
Muit-Single Transmitter
Low Power

N1BA 2,598.174
VESML 2,574,936
N4XL 1,577,616
NSDO 1473120
W3ZaGD 892,038
KILA 596,700
KCEBIMB 190,629
AJADT 188,784
WIWN 142,809
W3IKWH 110,825
Muilti-Two Transmitters
KB1H 6.657.732
wews 4,573,050
K2AX 4.034,880
WASEKL 3,873,936
W2YyC 3707721
KUZ2C 3,187,002
NOIJ 3.132,576
WaML 2436822
W1QK 2,080,943
NOMA 2,071,380
Multi-Multi Transmitters
K3LR 19.435230
W3LPL 16,890,030
WE3C 15,637,536
W2py 11,310,783
W4RM 8,731,800
NERO 5,196,030
KOTV 5,185,440
KiKP 4475310
WOAIH 3,747 810
NE3F 3,360,168

DX

Single Operator

High Power

8P5A

(W2SC, op) 9,338,580
KPZM

(N2TK. op) 7,046,820
VZ2eM

(N3AD, op) 6,156,510
YN5Z

(K7Z0,0p) 5,933,040
KH7M

(NA2U, op) 5,027,400
TOSA

(FOVHJ, op) 4,344,084
0OA45S 3,657,952
55477 2,883,072
3vVEBB

(KFSEYY, op) 2,795,118
EABDFV 2,783,991
Single Operator

Low Power

YF2MLL

(KAXX, op} 4,844,301
VPIWEPH 4,792,560
JTEY

(K1LI, op) 4.107,996
VI iMA 1,698,544
PJTAA 1,268,703
KHBCJAJ 1.241,625
KP2DX

(KP2BH, op) 1,065213
PY2NY 1.058,060
XE1XOE 921,015
8PEEX 798252
Single Operator QRP
FBBEG 168,504
IKEFW.J 103,320
SPBJOE 88670
CT1BXT 81,432
IKABBC 55,335
JHIAPZ 46,968
FAGVZ 46,899
IV3DDN 464052
JR4DAH 45576
JH10GC 44712
Single Operator

Unlimited, High Power
P40P

(WBAJ, op) 5210865
OK7K
(OK1BN, op) 4.033,320
EC2DX 3,900,708
IR4M
(IKAMGP, op) 3,763,854
ED7TW
(EATOT, op) 3,429,540
EASKA 4,205,596
NP2X
(KOVV:, opy 3,064,068
SP8R 3,020,778

(SPSBRQ, op)
EIY

(EI3KG, op) 2,993,250
EABFO

(EASAIR, op) 2,957,172

Single Operator
Unlimited, Low Power

8P2K
(8PESH, op) 1,042,320
YWSAD 988,380
DF2SD 826,233
EF1A

(EAIXT, 0p) 724,845
URSAS 588,468
DF7ZS 460,824
3G1D

(XQ1FM, op) 404,018
GI4SIO 391,524
NP4RA 386,400
OMBEXX 279,705

Single Operator

160 Meters

KVAFZ 59,976
XE2X 31,878
CU2CE 30,240
SP3GTS 3,363
SOBL

(SQ8JLU, op) 720
DL2SAX 189
Single Operator
B0 Meters

CH2A 236,619
FMSDN 110,065
CO6CAC 85,350
YT4A

(YT1AA, op) 31.635
EDIP 22,560
SN7V

(SPTVC, op) 12,848
OM7RU 4221
UT7E

(UVSEOZ, op) 3,980
7218J 1224
IT9EWR 530
Single Operator
40 Meters
TMIR

(FSFLN, op) 280,545
9AZNA 238,056
usil

(UX210, op) 128,232
OA4XQISA 116232
CE3EEA 113,796
KP4BD 110.880
9A9R 102,300
EA3CI| 94,446
XE10GG 54,927
SQIHZM 47,789
Single Operator
20 Meters

6Y3M

(VE3NZ, op) 621,285
OZ7X 468,348
PJ4D 450,846
EB3CW 425292
HK3G 404,064
FMSFJ 402,120
ZY5M

(IVANVN, op) 351,912
TMAL

(FBARK, op) 288408
PX2F

(PY2FT, op) 260,898
YT1A 245892
Single Operator

13 Meters

FY5SFY 664,578
EEST

(EABMT, op) 635,004
LX7|

{LX2A, op) 490,806
CH6T

(CT1ESV, op) 483,852
casx

(QHENJ, op) 448,889
PX28

(PYZLED, op) 443,520
CE3/0Z1AA

(OZ1AA, op) 433,161
PW5G

(PPSWG, op) 428172
9A1UN 395,829
EF7X 387228

Single Operator

10 Meters

PX5E 717,960
CR2X

(OH2BH, op) 667,401
NP2P

(N2TTA, op) 575,820
MWOZZK 557,418
CE3CT 519,903
V2K

{PY25HF op) 481,580
PJ4Dix 475434
TMOT 464,628
GALA 409,320
FABWW

{S55M, op) 378,180
Multioperator

Single Transmitter

High Power

VP5H 9,417,408
PJ2T 9,357,327
HEKAMA 8,793,675
CBANA 7.507,305
TMEM 6,937,245
XE7S 6,535,230
cs2C 5,921,676
T48K 5,862,672
TO22G 5,240,550
Pl4DX 4,101,300
Multioperator

Single Transmitter

Low Power

PJBA. 6,083,181
PY1GQ 1,856,475
HI3K 1,672,668
T42R 1,630,950
WP3DX 1,601,760
ZW8T 1,177,416
ZR9C 771,630
PYSFO 538,005
PY2ZR 281,952
RT4S 114,345
Multioperator

Two Transmitters:

P40L 13,938 144
PG 12,264,912
CN2AA 11,667,084
TIBM 8,798,873
KH7 XX 8,602,440
KL7RA 7.244 517
KHELC 6,338,736
S57UN 3716879
YUSH 2,909,808
LUBYE 2,554,911
Multioperator

Multi Transmitters

119P 7.466,391
LPiH 6,049,953
HG1S 5431968
JA3YBK 3,454 608
CBAMM 3,015,699
KL2R 1,439,955
JE1ZWT 1,091,196
LI5S0 581,544
2ASBWW 336,465



Continental Leaders

Continent Call Score Continent Call Score
Africa North America
Single Operator High Powser 3VABBE (KF5EYY, op) 27085118 Single Operator High Power BPSA (W25C, op) 9,338,580
Single Operator Low Power X508 387,918 Single Operator Low Power VP2MLL (K1XX, op) 4,844 301
Single Operator Unlimited, High Power CHNBWW 9,000 Single Operator QRP KP3BER 270
Single Operator Unlimited, Low Power EABBZH 43,803 Single Operator Unlimited, High Power  NP2X (K9VV, op) 3,064,068
Single Operator 15 Meters EEST (EASMT, op) 635,004 Single Operator Unlimited, Low Power 8P2K (8PESH, op) 1,042,320
Single Operator 10 Meters EABTX 221,154 Single Operator 160 Meters KV4FZ 59.976
Multi-Single Transmitter, Low Power ZR8C 771,630 Single Operator 80 Meters FM5DN 110.055
Muilti-Two Transmitters CNZAA 11,667,084 Singie Operator 40 Meters KP4BD 110.880
Single Operator 20 Meters BY3M (VEINZ, op) 621,285
Asla Singie Operator 15 Meters KP4RV 212,580
Single Operator High Power JAOJHA 2,354,400 Single Operator 10 Meters NP2P (N2TTA, op) 575.820
Single Operator Low Power JH4UYB 410,733 Multi-Single Transmitter, High Power VP5SH §,417.408
Single Operator QRP JHIAPZ 46,968 Multi-Single Transmitter, Low Power PJGA 6,083,181
Single Operator Unlimited, High Power  JS3CTQ 1,219,025 Muiti-Two Transmitters Tigm 8,798,973
Single Operator Unlimited, Low Power ~ BG2AUE 161,568 Multi-Muti Transmitters CEBANM 3,015,699
Single Operator 80 Meters 7Z18J 1,224
Single Operator 40 Meters JHIURT 43215 Oceania
Single Operator 20 Meters RKIQWM 86,130 Single Operator High Power KH7M (NAZL, op) 5,027,400
Single Operaior 15 Meiers JRI1CBC 261,873 Single Operator Low Power KHBCJJ 1,241,625
Single Operator 10 Meters JILET 168,777 Single Operator QRP ZM210 3.330
Multi-Single Transmitter, High Power RTOF 2,053,278 Single Operator Unlimited, High Power  VK4QH 757,701
Multi-Single Transmitter, Low Power BYy1Ca 756 Single Operator Unlimited, Low Power YEINZ (W7NZ, op) 75.621
Multi-Two Transmitters JETYMM 1,995480 Single Operator 40 Meters YDIRWY 744
Multi-Multi Transmitters JAIYBK 3,454,908 Single Operator 20 Meters VKT GN 21,720
Singie Operator 15 Meters NH2DX (KGEDX, op) 199,578
Europe Single Operator 10 Meters YCOWIC 46,011
Single Operator High Power SEA7F 2,883,072 Multi-Single Transmitter, High Power VK2BD 15,624
Single Operator Low Power CTIETK 418110 Muiti-Single Transmitter, Low Power DX1PUP 2,400
Single Operator QRP FSBEG 168,504 Muiti-Two Transmitters KH7XX 8,602,440
Single Operator Unlimited, High Power ~ OK7K [OK1BN, 4,033,320
Srngle Oxraior Unlimited, Lo Bower DFESD( i 826,233 South America
Single Operator 160 Meters CU2CE 30.240 Single Operator High Power OA4SS 3,557,952
Single Operator 80 Meters CHR2A 236,619 Single Operator Low Power PY2NY 1,059,060
Single Operator 40 Meters TMOR (FSFLN, op) 280,545 Single Operator QRP PY2BN 4,680
Single Operator 20 Meters OQZ7X 468,348 Single Operator Unlimited, High Power  P40P (W5AJ, op) 5,210,865
Single Operator 15 Meters LX71 (LX2A, op) 480,806 Single Operator Unlimited, Low Power 3G1D (XQ1FM, op) 404,016
Single Operator 10 Meters CHR2X (OHZ2BH, op) 667,401 Single Qperator 40 Meters OA4XQI5A 116.232
Multi-Single Transmitter, High Power TMEM 6,037,245 Single Operator 20 Meters PJ4D 459 846
Multi-Single Transmitter, Low Power RT4S 114,345 Single Operator 15 Meters FYSFY 664.578
Multi-Two Transmitters SETUN 3,716,979 Single Operator 10 Meters PX5E 717,860
Multi-Multi Transmitters 11ep 7466391 Multi-Single Transmitter, High Power PJ2T 9,357,327
Muiti-Single Transmitter, Low Power PY1GQ 1,856,475
Multi-Two Transmitters P40L 13,038,144
Multi-Multi Transmitters LFiH 6,049 853
with lots of activity from around the world The Top Tens places #4 and is another repeat placer.

from difficult DXCC entities on the air. And
of course, 10 meter operators were especially
happy this year.

The top four DX multiplier champions were
a repeat from last year, with PA0OL joining the
list: HKINA (363), PI2T (357), PJ4G (356),
WP5H (352), P40L (352). That’s a lot of states
and provinces!

The best DXCC entity totals acquired by a
Multiop and Single Op entry are listed below.
Can Five-Band DXCC in a weekend be far
off? Just a little more 80 meter activity and
this dream will come true.

160:K3LR — 60 (MM);

VY2ZM — 49 (SOHP)

80: W3LPL — 90 (MM);

K4XS — 68 (SOUHP)

40: K3LR — 116 (MM);

W4AAA (KK9A, op) — 102 (SOSB40)
20: K3LR — 147 (MM);

WS8TA — 130 (SOSB-20)

15: K3LR — 139 (MM);

WVE3E] — 122 (SOSB-15)

10: K3LR — 136 (MM);

K1LZ (K3JO, op) &

W6YI— 123 (SOSB-10 & SOUHP)

The tables tell the story, of course, and we
note the winners of several popular categories
here, W/VE and DX. More discussion and
coverage is available in the full version of the
results at www.arrl.org/contest-resulfs-
articles.

Single-Op, All-Band

From the US-Canadian side. VY2ZM set a
new all-time SOHP record and took the cat-
egory for the 11th year out of the past 12. He
comfortably passed frequent high-flyer
K1TO, who in turn prevailed over K3CR
(LZ4AX, op). XL3A (VE3AT, op) and
NR35M made a close showing for fourth and
fifth place, respectively. The domination of
the northeast is just a bit less apparent this
year, thanks to excellent conditions.

From the DX side, 8P5A (W2SC, op) is our
repeat SOHP winner, surpassing his 2013
score. This is Tom’s fifth win in a row and
seventh out of the past 13 years. 8P5A man-
aged 9.3M, 2.3M greater than the 2™ place
finisher. KP2M (N2TK, op). Tony is a
Frankford RC contesting veteran and repeats
his Top Ten placement of last year. As does
#3, V26M (N3AD, op), another FRC
DXpedition veteran. YNSZ (K7Z0, op)

KH7M made the #5 mark, still surpassing the
5M mark.

Aswe saw in the record listings, N1UR (VT)
continues to dominate W/WE SOLP with a
sixth straight win; the longest in the contest.
Ed’s score would have placed 3" in the
SOHP Top Ten. That is truly an amazing
achievement! The next four spots were
placed quite closely, representing IN (WORE),
MS (NASNN — N5BO, op), STX (N5SAW),
and MI (NA8V), all of whom would have
made the SOHP Top Ten box this year!

In the DX SOLP competition, VP2MLL
(KIXX, op) takes the gold in this category
with VPO/W6PH only 1% behind to claim
silver. Being close to the East Coast, VPY/
W6PH dominated 40 and 20 meters, but the
better 15 and 10 meter scores at VP2MLL
ultimately won the day. J73Y (K1LI, op) was
not far behind and earned the bronze. While
North America dominated SOLP as usual,
KH6JJ and PY2NY were able to bring
Oceania and South America onto the board.
Good propagation rewarded the low power
competitors with scores up about 1M from
last year.
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In SOQRP it is clear that a New England lo-
cation doesn’t hurt, and indeed W1MR
placed 1 in the US and Canada. But trust
me, being in NH does not make 1000 QSOs
at 5 W easy — congratulations, Chris!
Second place comes from the rather inland
location of NDOC in Minnesota. Back to
New England with NITM placing 3, and
off to the West Coast with W6QU (WEQZA,
op) placing 4% To the south was NT4TS
placing 5" from SFL.

On the DX end of the pileups, FSBEG, last
year’s 2M-place SOQRP finisher, came out
on top this year, driven by good 10 meter to-
tals. Gerard has been in the Top Ten for the
past 13 years. IK6FW] also focused on 10
meters to place 2™, SP6]OE made nearly the
same QSO count, but fell behind in multi-
pliers to place 3'. In a great show of skill and
good propagation, three QRP stations from
Japan made the Top Ten this year.

Single Op Unlimited

From well outside of the usual DC,
Philadelphia, and Boston circles comes an
interloper from North Florida, K4XS, this
year’s SOUHP winner and holder of the new
SOUHP W/VE record. Wow, way to go, Bill!
Following K4XS, it is easy to identify the
“usual suspects.” In 2" place is contest Hall-
Of-Fame member K3WW. Chas has been 1*
or 2™ foreight times out of the past 13 and in
the Top Ten for the category 12 out of the
past 13 years. And 13 years is as far back as
your author can easily check! Another very
familiar call, VY2TT, shifted from SOHP
last year and placed 3 from MAR.

Just as competitive as SOUHP, SOULP saw
seven district records broken plus the all-time
record. Congratulations to PVRC’s W6AAN
for placing first, and setting a new all-time
bar for others to follow. Not very far behind,
KT4ZB placed 2™ and set the fourth district
record. N2WKS placed 3™ for the second
district record, barely sneaking by N2SQW
who placed 4th. KS 1] managed the #5 spot
from RI and set a first district record.

The SOU categories are popular outside the
US and Canada, too. The top score this year
was again from South America, with a dom-
inating effort from P40P (W5AJ, op). But
OK7K (OKI1BN, op) placed 2™, and set a
new EU SOUHP record! Europeans also
placed 3rd-Ath_5th 35 EC2DX, IR4M
(IKAMGP, op), and ED7TW (EATQT, op).
From 2™ to 10%, this was indeed a tight race.

DX SOULP brought the medal back to North
America, with a win by 8P2K (8P6SH, op).
YV8AD managed nearly 200 more Qs but
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fell short on multipliers to take 2 place.
DF2SD placed 3%, with 4 through 6 place
also coming from Europe. Not placing in the
Top Ten, but worthy of mention, were two
new SOULP records; BG2ZAUE in Asia, and
YEINS (W7NZ, op) in Oceania.

Multioperator Categories

‘We have some new faces in W/VE MSHP for
2014. On top of our chart is WWA4LL placing
#1 from GA, setting a new 4th district record
in the process. NIRR (WMA) tied in multi-
pliers but fell just a bit shortin QSOs to place
2rd. MSLP was topped only by SOULP in
number of new records set. Ultimately,
NI1BA prevailed from NH by a slim margin
over VEOML in MAR. Both topped the pre-
vious all-time record set last year, with
N1BA now holding that honor, and VEOML
holding the VE record.

After the electrons cleared, KB1H (CT), last
year's #2 participant, came out on top in M2.
W6WB (EB), also in last year’s Top Ten,
placed 27 to represent the west. The bar set
by K1AR in 2000 (11.4M) is going to take
quite some time to top! This is a mature cat-
egory and there were no big records set this
year. In MM, the intense yearly competition
between the teams at W3LPL (MDC) and
K3LR (WPA) leads to ever-growing scores,
and this year is no exception. This year,
K3LR prevailed and took the top spot while
setting a 3rd district record at 19.4M. But
team LPL was hardly lying down. Their #2
score of 16,9 M would have been the winner
last year.

Multioperator is less popular for DX stations
but there was lots of activity just the same.
The epic MSHP struggle between PJ2T and
VP5H of last year reversed itself, with VPSH
prevailing for the win this year. PI2T came in
20 topping VP5H on multipliers. In MSLP,
PJ6A absolutely ran away with the category
this year, placing first, and setting a new all-
time MSLP record. PY1GQ placed 2™, The
outstanding PJ6A score would have placed
Tth in the MSHP category!

In M2, PJ4G had a super score and repeated
their Top Ten finish from last year but was
bumped for the #1 spot by P40L, setting a
new South American record in the process.
Number two station PJ4G still made an
amazing 12.3M. The M2 category was
packed with superb scores, with #10 still
making almost 4000 QSOs. The big MM
category was won this year by [19P, moving
up from last year's M2 and scoring 7.5M.
LP1H brought 2™ place to South America,
repeating last year's Top Ten showing. Asian
calls are rare in the DX MM Top Ten, but

Affiliated Club Competition

Unlimited Category

Score Entries
Yankee Clipper Contest Club 309,313,344 225
Frankford Radio Club 274,550,130 145
Potomac Valley Radio Club 211,298,259 194
Minnesota Wireless Assn 73479519 114
Florida Contest Group 61,845,312 100
Society of Midwest Contesters 48,590,538 108
Gontest Club Ontaria 43,355,826 69
Morthern California Contest Glub 40,386,816 99
Tennessee Contest Group 27211218 53
Arizona Outlaws Contest Club 25992 876 (it ]
Medium Category
Morth Coast Contesters B3, 227 824 3
Radio Club of Redmond 761,619 T
Oklahoma DX Assn 668,532 3
South Jersey Radio Assn 407,493 3
MNacogdoches ARC 158,733 3
Hudson Valley Contesters
and DX ers 32,621,709 a6
Central Texas DX and Contest
Club 30,367,659 25
Carolina DX Association 30,100,296 50
DFVY Contest Club 28,626,342 40
Southern Califormia Contest Club 25,347 537 46
Mad River Radio Club 25247 256 25
Alabama Contest Group 20,103,351 28
South East Contest Club 17,647,536 28
Maritime Contest Club 16,692,306 20
Order of Boiled Owls of New York 16,062,111 16
CTRI Contest Group 15,819,768 11
Willametie Valley DX Club 12,518,019 26
Contest Group Du Quebec 12,449,846 18
ORCA DX And Contest Club 11,395.245 31
Georgia Contest Group 10,857 801 15
Louisiana Contest Club 10,283,270 a
Grand Mesa Contesters of
Colorado 8,901,399 a7
MNorkh Texas Contest Club 7,250,163 10
Western Washington DX Club 7.222296 33
Kansas City Coniest Club 6776478 11
Rochester (NY) DX Assn 6,048,792 21
Niagara Frontier Radiosport 5,989,530 11

Morthern Rockies DX Association 5,621,709 5

Manaimo Amateur Radio Association 88,446
Pueblo West Amateur Radio Club

Mother Lode DX/Contest Club 4,943.211 23
Mississippi Valley DX/Contest

Club 4767492 12
Bergen ARA 3,965,940 17
Spokane DX Association 3,080,033 20
Bristol (TN) ARG 3,021,285 10
Kentucky Contest Group 2,497 506 T
Utah DX Assn 2,445,000 16
Allegheny Valley Radio

Association 1,871,583 3
Saskatchewan Gontest Club 1763442 (]
Metro DX Club 1,626,945 12
West Park Radiops 1,258,434 14
Texas DX Society 896,310 T
Local Category

lowa DX and Contest Club 11,005,815 3
Delara Contest Team 6,222,639 10
Central Virginia Contest Club 5,815,893 5
599 DX Association 3,669,753 ]
Kansas City DX Club 2,315,808 a
Paducah Amateur Radio

Associafion 2,139,354 3
Meriden ARC 1,570,572 6
Hilltop Transmitting Assn 1,263,262 ]
Portage County Amateur Radio

Service 853,491 i
St Louis ARC 780204 4
Salt City DX Assn 766,716 3
Loudoun ARG 739,290 3
Blue Ridge ARC 700,449 5
New Mexico Big River Contesters 687,735 4
Fort Wayne Radio Club 683,184 5
All Amateur Radio Club 629,580 a
Fort Smith Area ARG 573,096 3
Sterling Park ARC 552,057 T
Lincoln ARC 532494 3
Laird Campbell Memorial HQ 498 351 3
Wireless Association of South Hills 477 507 3
Badger Contesters 423 816 5
Brazos Valley ARC 403473 8
Great South Bay ARC 391,283 T
Milford (OH)} ARC 342 144 5
Northern lllincis DX Assn 299,250 3
Skyview Radio Society 270,870 4
Northeast Maryland Amateur Radio 270,525 4
Boeing Employess ARS —

5t Louis 221,622 4
Ventura County Amateur Radio

Society 169,692 3
South Texas DX and Contest Club 180,314 3
Southern California DX Club 153,066 4
3
3

84,300



W/VE Single Operator Region Leaders

Boxes list call sign, score, and power (Q = QRP, LP = Low Power, HP =High Power, U = Unlimited).

Northeast Region

(New England, Hudson and
Atlantic Divisions; Maritime

Southeast Reglon
(Delta, Roanoke and
Southeastern Divisions)

Central Region

(Central and Great Lakes

Divisions; Ontario East,

Midwest Region

(Dakota, Midwest, Rocky
Mountain and West Guif

West Coast Region

(Pacific, Northwestern and

Southwestern Divisions;

and Quebec Sections) K1TO 59253930 HP Ontario North, Ontario South Divisions; Manitoba and Alberia, British Columbia
VY2ZM 6,949,614 HP KAAB 3:272:904 HP and Greater Toronto) Saskatchewan Sections) and NWT Sections)
K3CR K3ZJ 2985285 HP XL3A NAS5M 3,629,304 HP NIRV 2,059 668 HP
(LZ4AX, op) 4445288 HP NR3X (VE3AT, op) 3,648348 HP KaTT 2281686 HP KSRA 1,123,440 HP
A1K 3,476,400 HP (N4YDU, opj2,232,048 HP K8AD 1,222,306 HP WD5K 1,921,995 HP NBAA 686,106 HP
K3Z0 2,798,640 HP WAZV YA 1,115856 HP KBGL 1,217,430 HP VE4VT NENF 661,710 HP
WaxL 2,030,625 HP MNAENN KIZO 916,575 HP (VE4EAR, op) 1,530,008 HP VAZST 436260 HP
N1UR 4708275 LP (N5BO, op) 2,502,927 LP WVE3O| 721926 HP KMsVI 1.260,936 HP N7IR 800,745 LP
W2TF 887,364 LP NBII 2,057,544 LP WIRE 2,502,984 LP NSAW 2,453,802 LP NERV 747,486 LP
WX 18 849,024 LP W4IX 2,021,370 LP NASY 2,355240 LP WSGFI 784,680 LP K7ACZ 472230 LP
wiJa 772,632 LP AC4G 762,852 LP NATZ 2,069,613 LP NiCC 765595 LP KBGHA 331,208 LP
WA2JQK 771,120 LP WEDVS 693600 LP WAISWG 898,776 LP NTWY 637,488 LP WBT7QXU 258456 LP
WiMR 554,678 Q NT4TS 256620 Q WEBKTQ 871,332 LP AADMZ 518,817 LP waau
N1TM 437,760 Q K3TW 74100 Q KABSMA 203634 Q NDOC 443466 Q (WBQZA, op) 295086 Q
K2Q0 46458 Q NAZAK 42588 Q NBHP 107,352 Q KKOQ 175,050 Q K2ZGMY 34,632 Q
WICEK 46350 Q KBMR 37,392 Q NEXA 96,558 Q N4lJ 172,845 Q KGTRZ 32832 Q
Wa2ix 45,582 Q Wwiis 24174 Q AlSK 11,520 Q KFOF 62,217 Q NBHI 14,681 Q
KWW 6,066,816 UHP K4XS 7,160,103 UHP AFSJ 9588 Q WEBOIWG 17442 Q KK7VL 8307 Q
VY2TT 5221,392 UHP N4ZC 3,123,861 WUHP N8TR 2,550 738 UHP ABSK 3.082,134 UHP KAGBIM 1,755,548 UHP
AA3B 4,930,992 UHP KOLUZ 2,188,808 WUHP  WahMJ 2,153,334 UHP KSLLA 2,200,626 UHP KG7H 1,583,469 UHP
NZ2MNT K3IE 2,187 408 WUHP KIIMM 1,842 675 UHP WOoGJ NEQQ 1,262,751 UHP
(W2GD), op) 4704768 UHP KBEK 2,035125 WHP N2BJ 1,744,512 UHP (NOKK, op) 2,200,608 UHP NEJV 1,135440 UHP
KN2M 4444 575 UHP  KT4ZB 2,069,949 UWULP WO9Z 1,265481 UHP KoMD 1,699,716 UHP WETK 913,920 UHP
WEAAN 2,281,760 ULP  AA4R 1,136,364 WULP  WESR 1,193,976 ULP K3PA 1,588,980 UHP VATBEC 532,014 ULP
N2WKS 1,759,914 ULP NA4EA 844 560 WLP  WEITW 821,526 ULP WABZBT 723,330 ULP N7FLT 442 818 ULP
N2SOW 1,743,948 ULP  WOPV 738720 ULP NIUA 786342 ULP NOHJZ 713,775 ULP K3WYC 194,922 ULP
KS1J 1,238 541 ULP  W4ZAOQ 595080 WLP KaLy 645621 ULP AADAI| 705942 ULP NG2Q 183,768 ULP
W3KB 1,154,340 ULP N4LR KOAD 5685245 ULP WNBK 134,640 ULP
(@ K9XD) 613,035 ULP VE4EA 505,890 ULP

consistent powerhouse JA3YBK is again the
exception, placing 4th,

Bang the Gavel — Club Competition
Another great way to have fun is to complete
as part of a club. Whether you are part of one
of the powerhouse Unlimited clubs or a ca-
sual operator in your own Local club, thereis
no better way to compete, share the experi-
ence, and perhaps tell a few tall tales. For
beginners, joining a club is a great way to get
started. If there are none in your area, why
not start one?

ARRL Affiliated Club activity continues to
grow, with 2071 club logs submitted from 84
clubs this year. Note that CW and SSB con-
tests are combined in the overall club totals.

Starting in the Local Club category, the lowa
DX and Contest Club ran away with the title,
making 11 Meg and propelled by the huge
OM~+CW score at NONI. The Delara Contest
Team earned a very respectable 6.2M for the
silver, followed by the Central Virginia
Contest Club reaching 5.8M for the bronze.

Next up the scale are the Medium Clubs
where the North Coast Contesters achieved
83.2M, and repeated for the win over the
Hudson Valley Contesters at 32.6M. The
Central Texas DX and Contest Club captur-
ed 39 at 30.4M, just squeaking past the
Carolina DX Association at 30.1M. This

category has quite a race for 2™ place, so
expect to see some fights next year.

But what about the major league pennant?
Predictably, it was a giant struggle between
the Yankee Clipper Contest Club, Frankford
Radio Club, and the Potomac Valley Radio
Club. Final results look a lot like last year,
scaled up a bit due to the excellent condi-
tions. The New England champs at YCCC
prevailed for the third year in a row, with
an amazing 309M over 225 logs. The
Philadelphia powerhouses at Frankford
Radio Club managed second place with
275M and 145 logs. You might note the
outstanding points-per-log figure for FRC.
(Disclosure: your authoris an FRC member.)
Placing 3™ is the high voltage DC effort of
Potomac Valley Radio Club, with 211M over
194 logs. But watch out for the Minnesota
Wireless Association and others, they are
growing fast!

Signing Off and Clear

The 2014 ARRL DX Contest was a real
thrill, a perfect storm of good conditions and
lots of activity. I hope this encourages others
to give the contest a try. It really is a lot of fun
and is a terrific way to enjoy ham radio. Tell
your friends!

It now seems clear that the 2014 contest sea-
son represented the peak of Solar Cycle 24.

However, what is not known is how quickly
the cycle will decline. It is entirely possible
that next year will also feature excellent 10
and 15 meter conditions. The only way to tell
is to turn on your radio during the weekends
of 21 - 22 February and 7 — 8 March.

The ARRL Soapbox web pages (www.arrl.
org/soapbox) feature more photos and sto-
ries, too. Please send your contest stories and
photos next year so that [ can use more of
them. Your suggestions for what to put in
next year’s article are always welcome.

I'd like to thank Ward, NOAX, for an entire
solar cycle of superb results article author-
ship. Ward, my sincere appreciation for such
good material to borrow from! And thanks to
the ARRL for this opportunity to talk con-
testing with you all.

Full Results Online

Read K3PA's complete inaugural
article online at www.arrl.org/
contest-results-articles. Each
category is scrutinized, records are
sorted, band-by-band results swept,
and QSO-multiplier breakdowns
studied.
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The World Above 50 MHz

' .13 Jon Jones, NOJK, nOjk@arrl.org

AN 2 Meter Sporadic E Lights Up June

A rare sporadic E event put many new grids in many logs.

One of the rarest forms of ionospheric
propagation in North America is 2 meter
sporadic E (E,). Catching a 2 meter E;
opening is like chasing a will-o’-the-wisp.
Many dedicated operators search for years
without working one. Other times, y ou turn
on the radio and there it is. One of the best
2 meter E openings in 2014 popped out of
nowhere Sunday evening, June 22. After a
lackluster day on 6 meters, strong E, ap-
peared Sunday evening between the East
Coast and Midwest. Signals got very loud
on 6; KIHTV (FM18) was 40 dB over S-9
for NOJK (EM28) at 2330Z. About 20 min-
utes later John Lock, KFOM (EM17), in
Wichita, Kansas worked NZ3M (FN10),
followed by KB2ZAY'U (FM29) on 2 meters.

The 2 meter E, apening continued for over
an hour. John logged K4RTS (FM08),
AK3E(FM19). K1HTV (FM18), K3WHG
(FN10), KD4AA (FM17), KIRZ (FM19),
WA20NK (FN20), and W4TI (FMO08) at
0143Z. John observed, "Signals would be
in strong for 2 — 3 minutes then drop out.
One station could be strong and another
weak, then swap. I tried with KIRZ on
222 MHz when he was 60 over on 2 meters
but no joy”” Signals were so strong that
KN4SM (FM16) using an indoor >4 wave
whip and 10 W was able to work ID,
NOIRS (EM29)! NOIRS made 13 E; con-
tacts in three states covering six grids.

How do you find a 2 meter E, opening?
The old-school way was to watch how
6 meters behaved. Consider a 50 MHz
contact between stations in Memphis and
Indianapolis, about 600 kilometers apart
(see Figure 1). What is the possible
Maximum Usable Frequency (MUF) of
the cloud that is supporting that path?

Years ago you would have used a chart to
estimate the MUF. Now dxmaps.com cal-
culates the MUF on spots posted. In this
case, the MUF is over 144 MHz — around
160 MHz. The process can be taken one
step further to estimate the likely distance
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that could be spanned on 144 MHz using
the same E cloud as a reflecting point. This
analysis suggests that a 144 MHz path
from Minneapolis to Tallahassee or any
other 1800 kilometer path with the same
center point would be possible. When you
hear or see others spotting short E, off a
cloud farther away from where you are,
2 meters may be open for you.

Emil Pocock, W3EP, suggests,

This classical analysis works well in
many practical applications and it has en-
abled many alert operators to anticipate
144 and 220 MHz sporadic E. It may also
be helpful to keep in mund that the sporadic
E MUF often climbs very rapidly, but
reaches 144 MHz only one-tenth as often
as 50 MHz. The sporadic E MUF exceeds
2000 MHz on very rare occasions. Because
the VHF Amateur Radio bands are widely
spaced in the radio spectrum, monitoring
between the amateur bands such as TV
Channels 2 to 13, FM broadcast or aircraft
navigation aids, may provide more precise
indications of actual conditions. !

'Pocock, Emil. W3EP, “Sporadic-E Propagation
at VHF: A Review of Progress and
Prospects” QST, Apr 1988, pp 33 —39.

John, KFOM, used this strategy:

I noticed E-skip to the east on 6 meters;
[ turned the beam and fired up the 2 meter
rig based on KSSW'’s reminder of histori-
cal data showing 2 meter E-skip peaks
around the solstice. dxmaps.com showed
6 meters strong with short contacts spotted
around 00407, T heard NZ3M call aCQ) on
2 meters at 00452,

Todd, KCY9BQA, has this tip:

When 6 shortens up, you need to really
pay attention to 2 meters. The shortening
up means that the MUF is rising. When
you're getting stations from 300 — 500
miles away on 6 meters with big signals,
it’s time to call CQ on or near 144.200
MHz, SSB/CW. I've only caught E, on
144 MHz twice (in six sumimer seasons).

Some new “high tech”” ways to find 2 meter
E, openings include the APRS VHF map at
aprs.mountainlake.k12.mn.us and an
e-mail alert subscription service, amunt
ers.home.xs4all.nl/monitorhtml. Sam,
K5SW, found the e-mail alert “right on.”

I was at a church function until 0110Z,
June 23, When [ got home 0110Z 6/23, 1
heard W5VTM and K5CM in my grid,

Flgure 1 — This diagram shows the relationship between a sporadic E's MUF and the path dis-
tance. For an E cloud with an MUF of 144 MHz, the single-hop path distance will be about 2200
kilometers. As the transmitter frequency is reduced below the MUF, the path distance decreases
also, that is — at 50 MHz the path distance will only be about 650 kilometers.



EM25, working the opening. At 0115Z I
worked KB2AY'U (FM29) NI, 0120Z and
KIRZ (FM19) MD as my only contacts.
My e-mail from the warning group at
0029Z for hi gh MUF over EM 88 was right
on, as [ spoke with WSVTM (EM25) and
he said he had been working the opening
for about 30 minutes prior to my 0110Z
QS0.

As a historical note, Sam says the first
WNorth American 2 meter E; contact was
made by Al, KSWXZ, TX with W8WXV
OH in the 1950s. Sam has made 2 meter E
contacts in almost every month of the year,
including January.

So, are 2 meter E link to TEP contacts
possible? As you read this, the fall TEP
season will be starting. Six meter TEP will
occur nightly and even a few E-TEP con-
tacts will be made. Two meter TEP con-
tacts are made regularly between the
Caribbean and Uruguay, Brazil, and
Argentina around the equinoxes. While
2 meters E, are exceedingly rare in North
America during the fall, a 2 meter E; open-
ing with the right geometry could form a
link using TEP to South America.

On the Bands

50 MHz. Lance, GJ (DN27), worked ZA/
PA2CHR via EME on June 3. This is
Lance’s DXCC #193 on 6 meters. Jay,
KOGU (DN70), made a remarkable E
contact on June 4. He worked JY9FC at
15427,

[ happened to see a small blip on the
bandscope at 50.102 MHz and it turned
out to be JYOFC. He was the only signal on
the band. Beam heading from here is about
the same as southern Sweden. He is run-
ning 100 W to a two-element wire Yagi
that is about halfway between horizontal
and vertical made of broomsticks. That is
just crazy.

IY9FC is 10,993 kilometers from KOGU.
Also on the 4th, WA3IEM worked
YVANN, 9Y4VU, KP4EIT, and FM5WD.

On June 5, YO9HP (KN35) appeared in
many logs, including KIHTV. "At 1457Z,
from my FM18ap QTH in VA, I worked
YO9HP in KN35ba, a new grid square for
me on 6 meters.” Rich noted:

Starting around 1340Z and lasting until
around [ 500Z June 5, a number of stations
in SW Texas and NE Mexico reported
hearing and/or working European sta-
tions, The DX stations were located in
YO,LZ,85.DL,HA,PA,ON,and E

Mike, ABSEB, says

It was the best opening I have experi-
enced into Europe. The run started at
14167 with 9ABA on CW. Signals were
around S-1 to S-2 but very solid copy.
9ABA was followed by HASFK, LZ2FU,
HAG6NL, 9A4K,S53K, and YO3API. The
whole opening lasted less than 20 minutes
for me.

Dave, N9HF (EL99), was pleased to work
YOO9HP for his country 97.

K1HTV worked W1AW/S LA on the 6th.
The morning of June 12 Tim, NWOW
(EM47), heard the VE2KY T and VE2RCS
beacons early at 1210Z and found S35DX
at 13227, June 13 W7G] (DN27) worked
KH6HI (BLO1) via E,.

Sunday afternoon of the June VHF
Contest, Don, AASAU, worked EARCQS.

Yes, I tell you it was really a special
feeling working EASCQS. [ had two or
three stations calling me and [ was having
a fit getting his call sign. It took a couple
minutes (or so it seemed ) and [ was afraid
he was going to fade. But [ finally got it.
Being #1 Mixed Honor Roll and only
needed one more on CW and RTTY each,
I've seen some strange DX, But this one
has to take the cake.

On the 15th, Dan, K1TO, heard FP8FD
(GN17). A rare opening from the Midwest
to the Pacific Northwest took place June
17. From 0130Z to 0230Z NOJK (EM28)
worked K7CW (CN85), KE7V (CN8R),
N7AOK (DN62), AH6LE (CN85), WIEW
(CN84), W2IVN (CNZ83), and VATFC
(CN79). The path is rare as it is between
single and double hop E,. Dan, K1TO,
worked five stations in Oregon during this

opening.

June 18 was a great day for many. For
Rich, KIHTV (FM18), it

included EA6SX, CT1IUA, old faithful
CTIHZE, ZB2B, EASWU, EATKW,
YVSIUA (that makes two “TUA” suffixes
in the same day), ZY 14RR (PVSADI op),
CNBKD, YV4NN, CTIFFU, 9Y4VU,
CTIFIC, FS/K9EL, FM5AN, 8P6AN,
YSIT1AG, XEIFAA, XE3DX, TGYAIR,
and KP2/K3TE]

XE3DX (EK36) was also in to EM28 for
NOJIK. Andy, YS1AG, “was in for hours”
to Dan, KF6A (EN73). He said Andy
worked many. Also on the 18th, Dave,
NYHF (EL99), worked 9H1XT at 1713Z
for country number 98 on 6 meters!

The next day was the first extensive
Hawaii to stateside E; opening of the sea-
son. Jim, KH6/K6MIO (BK29), reports

Dave, N3DB, came up out of the noise
calling CQ on CW about 1915Z (0915
HST). I called and we completed on S8B.
Over the next 30 minutes or so [ worked
18 stations on SSB. Signals were not very
strong. Whether working 6s, 7s, Us or
working 2s, 3s, 8s, or Us, they were all
about the same. The “searchlight effect’
was very prominent. The signal footprints
jumped back and forth across the country
from minute to minute.

Unfortunately for Fred, KH7Y, his 6 meter
Yagi was stuck due north. “I did work
K6QXY, and was copied by KFO6A, a W9,
and aW2. So it was a good opening consid-
ering where my antennas were pointing”’
Jay, WORM, did well from his new home in
DMS58:

I was pointed east and heard a bunch of
Midwest callers on 50.110. I figured they
were after some Carib station, but I
checked ON4KST and saw it was KHeé/
K6MIO. After did a 180 with the antenna,
Jimwas 39+ He quickly QSYed to 50,120
MHz and [ worked him over the top of the
8/9/0 horde with one call. [ have to admit
that felt good. I also worked KH6HI on
CW, 579 KH6AU was never audible here,
even though the guys back in the Midwest
were reporting him louder than KH6HI

Juan, TG9AJIR (EK44), had strong E; to
the East Coast and Midwest on both the
18th and 19th working many. On June 23
Lance, W7GI, handed out WIAW/7 MT
contacts. June 24 was one of the better JA
— NA openings of the season. WO9RM
(DM58) worked JL8GFB (QNO03),
JAOMVW (PM97), and JEIBMI (QMO5)
around 2200Z.

2 Meter E;!

Rich, KIHTV (FM18), explains using
dxmaps.com to help find the E; opening
June 22:

Hi Jon, thanks for the 6 meter CW QSO.
I heard you calling JLEGFB about 20 min-
utes later and stuck around 50,083 for an-
other 15 minutes or soin hopes that I could
hear him. | glanced over at the video
monitor displaying the 50 MHz map
screen of the DXMAPS website. It looked
like there was very short 6 meter E, with
the midpoint being over southern IL. A
click on the ‘MUF ES’ tab indicated a
Maximum Usable Frequency was over
150 MHz, meaning there should be E on
2 meters, [ quickly switched from 6 meters
to 144.200 MHz and heard K4RTS in
Luray, VA about 30 miles west of me call-
ing "“CQ E-skip.” I asked him if he had
worked anyone and he said that he had just
worked KFOM (EM17) in KS a few min-
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utes earlier. While we were chatting, at
8: 10 PM, NOIRS called me for my first 2M
Es QSO of the 2014 season,

During the opening Rich worked NOIRS
(EM29), KFOM (EM17), W53VTM
(EM25), AAOKM (EM39), and KDOHY
(EM26).

From EM04, Dan, WB5AFY, worked 10
stations including KITEQ, W1COT, and
WZIV (FN31). From EN10, KAOJGH
worked WOLD (FMO05), K7BV (FM04),
K4SAN (FMO05), and WF4R (FM16).
Larry, AE0OG (EM10), logged KD4AA
(FM17), WOLD (FMO0S5), and NG4C
(FM16). NOJK (EM28) heard KIHTV
(FM18) on an indoor antenna. Dennis,
K7BV (FMO0S5), says

[ am a total newbie to the band and love
the excitement of not having a clue what
to expect and what to do! Just like the
wonderful Novice years. These were my
first ever 2 meter E_ QSO since licensed in
'62. 1 worked NOIRS (EM29), WOWOI
(EN22), KAOJGH (EN10), KCOCF
(EN32), WOKT (EN21), and WBOYWW
(EN22), between 0030 — 01202 WOLD
(FMOS5) caught NOIRS, AEOG, WOWOI,
and KAOJGH.

On the 19th, Lauren, WOLD (FMO5),
worked Dan, WB3AFY (EM04), on E..
Dan, KF6A (EN73), worked KD4ESV
(EL87) via E; at 2135Z on the 19th. Dan
was running 20 W to a small Yagi ona 15-
foot mast. He said the APRS map helped.
Dan saw ““a big red splotch from Florida to
Michigan.”

During the June VHF Contest, Oleh,
KD7WPJ (CN80), worked K6AAW
(DMOS5) using a FT-817 transceiver and a
three-element Yagi over a 400 mile path.

First Time 2 Meter

EME with USVI

Between May 22 and 27, 2014, Bill
Dzurilla, NZ5N, and Pete Rimmel, N&PR,
journeyed to the island of St Croix in the
US Virgin Islands to activate the USVI for
the first time on EME (see Figure 2). They
took an Icom IC-7000 transceiver, [0JXX
Solid-state 2 meter kW amplifier, two
nine-element M2 2 meter antennas, with an
az-el rotator. They worked 210 stations, 42
DXCC countries and 152 grid squares 1n 2
days of operation. We credit the host sta-
tion owner, George Oster, NP2N.
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Flgure 2 — Pete Rimmel, N8PR (left), and Bill Dzurilla, NZ5N, standing beside their two nine-
element M2 2 meter antennas mounted on an az-el rotator. [Mark Wohlschlegel, WC3W., photo]

222 MHz. No 222 MHz E, contacts re-
ported.

432 MHz. There were many participants
June 22 in N4PZ’s 432.105 MHz Monday
night net: "AB9QH,N9IYV,and KC9VHD
in Chicago. Gene, K6DV, in EN43. JD,
NOIRS (EM29), as usual put a 20/9 signal
into EN52. Dave, KC9CLM, in Elkhorn,
WT had a loud signal. KB8GUE in EM89
with a 250 W brick supplied by KB9Y SI
— Steve, N4PZ. T have my 4 x 32 foot

Here and There

homebrew 40-element Yagis working
well thanks to Jeff, KBOYSJ, who helped

me sort out a few glitches.”

902 MHz. Herb, WA2FGK, reports a “one
way” EME contact with PY2BS on June
21 at O605Z. PY2BS received "PY2BS
WA2FGK FN21” at —26 dB. Local cell
tower interference prevented Herb from
completing the contact. Herb runs 400 W
to a 4 x 45 element Directive System loop
Yagi array.

Gabriel, EA6VQ, says dxmaps.com “needs your support”” For more information,
please visit www.dxmaps.com/supporterhtml.

VCI1T is attempting a transatlantic terrestrial contact with Europe on 2 meters in their
quest for the Brendan trophy. They are running 750 W into a rope-supported 43-ele-
ment, 100 foot long Yagi directed at Europe. It has a gain of more than 23 dBd. At
750 W input, the group estimates the effective radiated power (ERP) in the center of
the major lobe should be about 150 kW. Information and an operating schedule can

be found at www.brendanquest.org.

On July 6, 2014 at 1341Z, John, G4SWX, was able to completely decode an
FSK-441 transmission from VCIT on 144.155 MHz.



‘ B Bernie McClenny, W3UR, w3ur@arrl.org

Tromelin Island

The ninth most wanted DXCC entity is to be activated by a French DXpedition.

The uninhabited Tromelin Island is located
at 15° 53’ 32" South and 54° 31’ 29" East,
which is about 462 kilometers (287 miles)
east of Madagascar (5R8) and about
563 kilometers (350 miles) north of
Reunion Island (FR). The tiny, flat,
almond-shaped island is approximately
1.7 kilometers (1 mile) long by some
700 meters (2297 feet) wide, with the high-
est point on the island just over 7 meters
(23 feet) above sea level. The island is sur-
rounded by a coral reef, which makes land-
ings by sea very difficult.

History of Tromelin Island

The first official recording of the island was
in August 1722 by Captain Jean Marie Bri-
and de la Feuillée, aboard La Diane. On
Tuly 31, 1761 a French ship named L'Urile
illegally carrying slaves from Madagascar
to Mauntius ran aground on the coral reef
on what was then called Ile de Sable (Sand
Island). The crew was able to escape and
get back to Madagascar; however, they
abandoned about 60 slaves on the island
with few supplies.

Eventually the French warship La Dau-
phine, captained by le Chevalier de Trome-
lin (the knight of Tromelin), arrived to
rescue the remaining slaves on November
29, 1776. The French continued to call it
Sable Island until 1875, before eventually

embracing the name “Tromelin.”

In 1953 the decision was made to build a
weather station and 1000-meter runway
on Tromelin, which were completed the
following year. The weather station pro-
vides information on cyclone activity in the
southern Indian Ocean that is important to
maritime traffic.

Tromelin Island is part of the Eparses Is-
lands. These islands were originally under
the administration of the island of Reunion.
The islands were later entrusted to the
Terres Australes et Antarctiques Francaises
(TAAF), one of five districts under the
French Southern and Antarctic Lands, on

Tromelin |sland

January 3, 2005 and eventually were incor-
porated i n the TAAF by the Act of February
21, 2007,

DXCC History of Tromelin Island
Tromelin Island was not on the original
DXCC list of November 15, 1945. The an-
nouncement of its addition appeared in the
March 1956 issue of OST: "DXCC credit
will be given starting May 1, 1956, for
creditable confirmations dated on or after
November 15, 194571

The first Amateur Radio operation to take
place from Tromelin was by Marc Jouanny
operating as FB8BK/T shortly after the
weather station was built. Other operations
that reportedly took place were FR7TZC/T

“DXCC MOTES" QST, Mar 1956, p 74.

(by W4BPD) in 1963; FR5ZL/T in 1967,
1969, 1974, 1977, and other times:
FR7ALT 1n 1970 and 1974; FR7TAE/T in
1971; FR5ZU/T in 1971, 1992, 1996,
1999, and 2001 ; FROFLO/T and FR7BP/T
in 1980 (with around 11,000 contacts);
FR7CG/T in 1982; FR5ES/T in 1987;
FRS5ZQ/T in 1993, 1996, 1998, and 1999;
FRSAL/T in 1991, and the last DXpedition
in 2000 as FR/F6KDF/T by operators
F5PXT, P5PYI, FoIJX, and FSNOD mak-
ing around 50,000 contacts.

Up until about 2000, the weather station
was visited by technicians, some of whom
were A mateur Radio operators who got on
the air in their spare ime. Now, the weather
station is automated and there is little need
for personnel to visit. Today there are typi-
cally two or three TAAF workers on the is-
land who stay for some 45 days at a time.
None of them are licensed Amateur Radio
operators.

Effective from 2005, the Eparses Islands
changed from the FR prefix to the FT pre-
fix, under the authorization of the TAAFE
FT5GA was the first of the Eparses Island
DXpeditions to use the new prefix for the
2009 Glorioso Island (ex FR/G) operation.
Buropa Island, which used to be FR/E, is
now FTH#E. Juan de Nova counts as the
same DXCC and entity as Europa, and
both use the FT#] prefix. No DXpeditions
have taken place from either since the
change. So FT4TA will be the first DXpe-
dition from Tromelin using the new FT#T
prefix, There were no changes to the
FTH#W (Crozet Island), FT#Y (Terre Ade-
lie, Antarctica), FT#X (Kerguelen Island)
or FT#Z (St Paul and Amsterdam Islands)
prefixes.

October/November

FT4TA DXpedition

In mid-2013, members of the Radio Club
de Provins, FOKOP, and the Lyon DX
Gang, F6KDF, announced they were team-
ing up for a 2014 DXpedition to Tromelin
Island as FTATA. Tromelin ranks number
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nine on the Club Log Most Wanted list. Six
French operators are expecting to be QRV
from October 30 to November 10 of this
year. The team will consist of Sib, FSUFX
(team leader); Michel, FM5CD; Vincent,
FABKYV; Flo, FSCWU, Fred, FSROP, and
Franck, FAAJQ. The pilot stations for this
one will be Col, MMONDX (chief pilot);
Harumi, JR40OZR (JA/AS pilot); Bjorn,
ON9CFG (EU pilot); Don, NIDG (NA
East Coast and SA pilot); John, K6MM
(NA West Coast pilot), and Lee, ZL.2AL
(OC pilot).

The FT4TA team plans to be QRV on
1.8 — 28 MHz on SSB, CW, and RTTY.
They will have three OM2000 amplifi-
ers. For antennas, they will be using an
18-meter Spiderbeam pole vertical on
Top Band, two phased 18-meter high
Spiderbeam poles for verticals and a DX
Engineering DVA-80 on 80 meters, four
square antennas on 40 and 30 meters, and
a two-element vertical dipole array on
20— 10 meters.

The team’s website is www.tromelin2014.
com/en, which includes the latest news, a
history of the island, details about their
goals, operator biographies, equipment list,
a great propagation tool thanks to K6TU,
complete QSL details, their sponsors, and
contact information. The FT4TA team
plans to post their logs on Club Log
(secure.clublog.org) and will be using
OQRS (Online QSL Request Service) for
QSLing afterwards.

WIDXCC

Mark your calendars for the 62nd
WIDXCC DX Convention and Banquet,
which will be held on Friday September 19
and Saturday September 20. They’ll also
be running DX University (www.dxuni
versity.com) on Friday. Complete details
about your editor’s favorite DX Conven-
tion can be found at w9dxcc.com.

DX News via Twitter

For those of you who are not acquainted
with Twitter, it is “an online social net-
working and microblogging service that
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enables users to send and read short
140-character text messages, called
‘tweets.”” For DXers, IOTA chasers and
contesters, it’s a great tool for keeping up
with the latest news by taking you directly
to interesting news stories. Some of the
more popular accounts to follow are @
DXInformation, @dxcoffee, @DX _
World and, of course, @DAILYDX.

DX and IOTA News

From Around the Globe

5V — Togo. Czech DXpedition team
members OK6DJ, OK1FPS, and OK 1FCJ
plan to be QRV from Togo for approxi-
mately 12 days at the end of September,
including the CQ WW RTTY Contest.
They will be operating as SW7DB, SV7PS,
and SV7ST respectively on 1.8 — 28 MHz.
They will have two K3 transceivers and one
KX3 transceiver along with two amplifiers.
For antennas they will be using two Spider-
beams that include the 12, 17, and 30 meter
bands, one vertical for 40 — 10 meters, and
one vertical on 160 and 80 meters. They
will also have “special RX antennas”™ for
the low bands. Activity will be on SSB,
CW, and the digital modes. QSL via
OK6DI either direct (OQRS), via the bu-
reau, LoTW or eQSL. They have a website
at www.cdxp.cz.

CY0 — Sable Island. A 1-day DXpedi-
tionis in the works for Murray, WA4DAN,
and Randy, NOTG, to Sable Island possi-
bly as CYOC on September 8. The two will
be using the station they left during their
last adventure as CYOP during their Octo-
ber 2013 DXpedition and one other rig.
One rig will be high power with Murray
operating phone while Randy will be on
CW. They plan on using Yagis on 20 and
17 meters. Plans are to be QRV between
1300 — 2100Z. Due to renovations taking
place on Sable Island, overnight stays are
not being granted by Parks Canada, hence
the 1-day operation. QSL via VEIRGB.

FK — New Caledonia. Bob, KDICT, will
be joining up with Cezar, VE3LYC, for
an [OTA DXpedition to Matthew Island
(OC-218) as TX4A for 4 days sometime in
the September 1 — 9 time frame. This one
has not been QRV since FK5M in 1997.
Activity will be on 7 — 28 MHz on CW
and SSB with plans to have “one station on
the air around the clock”” Check out their
website (tx4a.yolasite.com) and watch
your favorite DX news outlet for the lat-
est news. Dan, W4DKS, (dan.sullivan @
verizon.net) is the pilot station for this one.

P2 — Papua New Guinea. Derek,
G3KHZ, has announced plans for a multi-
island IOTA DXpedition through Papua
New Guinea in September. Joining him
will be Hans, SM6CVX, and Eddy,
K5WQG. They will be meeting in Singa-
pore on September 10 and then flying to-
gether to PNG. Plans are to activate
P29VCX from New Britain (OC-008)
from September 11 — 14. Following that
operation will be an operation from Sep-
tember 15-20 as P29NI on Kranket (OC-
258) followed by P29VCX on Kiriwina
(OC-115) from September 21 — 25. Their
final activity will be as P29NI from Loloata
(0C-240) from September 25 — 30. “The
operation will be mainly CW but there will
be a station daily on SSB (mainly on 20 and
15 meters) and there will be some RTTY.”
QSL P29VCX via SM6CVX and P29NI
via G3KHZ. They have a website at p29ni.
weebly.com.

VK — Australia. IOTA DXpeditioner
Craig, VK5CE, has announced he will be
QRV as VK5CE/8 from Bathurst Island
(0C-173) planned for August 26 — 29. The
last activation for this one wasin 1999. It’s
currently #2 of the most wanted VK
IOTAs. He has a blog at oc173.blogspot.
com.

After KDICT’s and VE3LYC's TX4A
IOTA DXpedition to Matthew Island
(OC-218) as TX4A and after VK5CE's
IOTA operation from OC-173 the three
will be teaming up, along with Johan,
PA3EXX, to put VK6ISL on the air from
Sandy Islet (OC-294) for 4 days sometime
between September 14 and 21. They have a
website at vkéisl.weebly.com.

VK9X — Christmas Island. Rob, N7QT,
has announced he is going to Christmas
Island where he will be QRV as VK9X/
N7QT on 3.5 - 28 MHz on CW, SSB, and
digital modes from September 3 — 13.

Wrap Up

That's it for this month with thanks to
F5CWU, N1DG, KE3Q, and The Daily
DX for helping to make this month’s col-
umn possible. Don’t forget to send your
DX news, photos, and club newsletters to
w3ur@arrl.org. Until next month, see
you in the pileups! — Bernie, W3UR



Special Event Stations

Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org /special-event-stations

Working special event stations is an enjoyable way to help commemorate history.

Many provide a special QSL card or certificate!

Aug 15 - Aug 24, 1600Z - 00592Z daily,
MNN1MF, Marshfield, MA. Whitman Amateur
Radio Club. 147th Annual Marshfield Fair.
18.160 14.260 7.260 3.860; EchoLink WATNPO-
R IBLP:8691. Certificate & QSL. Whitman ARC,
FO Box 48, Whitman, MA 02382. www.walnpo.
org

Aug 16 - Aug 17, 1600Z-2200Z, W5BMC,
Franklin, LA. Bayouland Emergency Amateur
Radio Service. Southwest Reef Lighthouse.
14.260 7.260; Echo Link 5070.0 1RLP 3670. QSL.
Jackie Price, 708 Front 5t, Morgan City, LA
70380, This is the first time this lighthouse has
been activated on the air. Station will be located
on the bank of the Atchafalaya River in Berwick,

Aug 23 - Aug 24, 1700Z - 0200Z, K4T,
Huntsville, AL. “Damn The Torpedos!” — 150
years since the Battle of Mobile Bay. 18.140
14.250 7.200. QSL. Dennis Pesca, 11220 Sun-
crest Dr, Huntsville, AL 35803. www.qrz.com/
db/nn1mf

Aug 26 - Sep 26, 0000Z - 0400Z, CG3C,
Mississauga, ON. Robert Emerson. 150th An-
niversary of the Charlottetown Conference.
28.525 24.940 21.295 14.270. QSL. Via bureau
or direct to Robert Emerson, VE3OKA, 6950
Summer Heights Dr, Mississauga, ON LSN 7ES,
Canada. canada-150th.ca

Aug 29 - Aug 31, 1400Z - 2000Z,
KD8KWV, Bellevue, OH. Harold B. Wolfe. 20th
Anniversary of The Shawshank Redemption
Movie. 14.250 7.250 3.850 146.940. QSL. Har-
old R. Wolfe, KDBKWYV, 358 High St, Bellevue,
OH 44811. Celebrating the filming locations of
The Shawshank Redemption. Historical sites
include the Ohio State Reformatory, as well
other locations on the historical Shawshank Trail
located in Mansfield, Ohio.

Aug 29 - Aug 31, 1200Z - 1600Z, WBWE,
Mansfield, OH. InterCity Amateur Radio Club.
The Shawshank Redemption 20th Anniver-
sary. 14.250, QSL. IARC, PO Box 713, Bellville,
OH 44813. Times and frequency may change.
Check out the club website for up-to-date infor-
mation. www.w8we.org

Aug 29 - Aug 31, 1800Z - 0100Z, W3A,
Gilbert, PA. Eastern PA Amateur Radio Asso-
ciation/Pocono Amateur Radio Kiub. West End
Fair of Monroe County Pennsylvania. 14.280.
QSL. EFARA/FARK, PO Box 1163, Stroudsburg,
PA 183860.

Aug 29-Sep 1, 1900Z - 1900Z, K7RDG,
Sierra Vista, AZ. Cochise Amateur Radio As-
sociation. CARA’s 35th Annual Trek to the
Ghost Town of Paradise, AZ. 28.315 21.215
14.315 7.230. Certificate & QSL. Cachise ARA,
PO Box 1855, Sierra Vista, AZ 85636. www.
k7rdg.org

Aug 30 - Sep 1, 1317Z - 1317Z, K1R,
Morthfield, MA. 72 Rag Chew Group. Labor Day
Special Event, 7.272, Certificate. Robert Loben-
stein, WA2AXZ, 1936 East 36th St, Brooklyn,
NY 11234, Join us Labor Day weekend to help
celebrate all the US warkers that make this
country the best in the world. k1irb@arrl.com

Sep 1 - Sep 2, 1600Z - 1600Z, W7TZA,
Aberdeen, WA. Grays Harbor Amateur Radio

Club. Aberdeens of the World. 28.600 14.310
7.180 3.910. QSL. Grays Harbor Amateur Radio
Club, PO Box 2250, Aberdeen, WA 98520. QSL
for contacting special event station; contest
beginning September 1 — work 20 Aberdeens,
including Aberdeen WA GHARC members, for
certificate. Details at www.gharc.org

Sep 4 - Sep 15, 1900Z - 0500Z, N4F,
Fairview, NC. The Road Show Amateur Radio
Club, Inc. North Carolina Mountain State Fair.
40 20 15 10 Meters; 7.245. Certificate & QSL.*
The Road Show Amateur Badio Club, Inc, 57
Echo Lake Dr, Fairview, NC 28730, Check web-
site throughout the event for live video feed and
current operating frequency. www.theroad
showarc.com

Sep 5-Sep 7, 2300Z - 1800Z, K5E, Potts-
boro, TX. WeatherBunch. Treasure Island
ExPedition. CW 28.170 14,130 7.100 3.550;
SSB 50.150 28,450 21.250; PSK31 50.290
18.100 14.070; FM 146.550. QSL. James Hunt,
1026 Valentine Dr, Sherman, TX 75090. www.
tailgatersnet.com/weather-bunch.html or
www.qrz.com/db/K5E

Sep 6, 1500Z - 1900Z, W1KVI, Cape
Elizabeth, ME. Portland Amateur Wireless As-
sociation. PAWA Centennial. 28.400 21.350
14.250 146.730; 100.0 CTCSS. QSL. PAWA, PO
Box 1605, Portland, ME 04104. www.qsl.net/
pawa

Sep 6 - Sep 7, 1400Z - 0200Z, K3IEC,
Carlisle, PA. Cumberland Amateur Radio Club.
50th Anniversary Celebration. 21.360 14.260
7.260 3.860; CW & SSB 2 through 80 meters;
146.490 FM. Certificate & QSL. CARGC, 1367
Kiner Rd, Carlisle, PA 17013, home.comcast.
net/~carc-k3iec

Sep 6 - Sep 14, 00002 - 23592, WeJ,
Elk City, OK, Route 66 Amateur Radio Associa-
tion. Route 66 OnThe Air. 14.266 7.266 3.866.
QSL. Marvin Gorden, PO Box 2222, Elk City, OK
73648, WEJ iz one of 18 or more WE stations
operating during same date and time. www.w6j,
org

Sep 6 - Sep 14, 0001Z - 2359Z, W6 O,
Lebanon, MO. Lebanon Amateur Radio Club.
Route 66 on the Air. 14.266 7.266. QSL. Bill J.
Wheeler, 272 Donna Lee, Lebanon, MO 65536,

Sep 6 - Sep 15, 0000Z - 23592, WeK,
Oklahoma City, OK. Central Oklahoma Radio
Amateurs, Inc. Route 66 On The Air. 14.266
14.033 7.266 7.033. QSL. D. C. Macdonald Jr,
PO Box 15462, Oklahoma City, OK 73155.

Sep 7 - Sep B, 18002 - 2300Z, WeELY,
Laguna Woods, CA. Laguna Woods Amateur
Radio Club. 50th Anniversary Laguna Woods
Village Retirement Community. 14.240
28.380; 14.070 PSK. Certificate & QSL. Ernie
Senser WEBETS, 3031 Calle Sonora Unit B, La-
gunaWoods, CA 92637, For QSL, use USPS or
e-mafl. www.gsl.net/wely

Sep B, 1500Z - 2000Z, WXOKR, Hutchin-
son, KS. Kansas State BACES Team. Kansas
Preparedness Day. 21.240 14.240; 147,12 Talk
in. QSL. Elk County KS Amatuer Radio Society,
PO Box 70, Elk Falls, KS 67345, The Kansas
State RACES team will be operating the special
event station in conjunction with Kansas Depart-

ment of Emergency Management to showcase
Amateur Radio & preparedness during the
Kansas State Fair wx0Okr@yahoo.com

Sep 11 - Sep 22, D000Z - 2359Z, KOT,
Boone, IA. Boone Amateur Radio Klub. Day Out
withThomas 2014. 14,275 7.2753.875 28.375.
QSL. Ron Yates, 2244 120th St, Story City, 1A
50248. www.qsl.net/kb0tim

Sep 12 -5ep 13, 16002 - 2359Z, W2W,
Flattsburgh, NY. Champlain Valley Amateur
Radio Club, W2UXC. Battle of Plattsburgh.
SSB 28.390 21.360 14.290 7.910; CW 28.150
21.140 14.060 7.030. QSL. John Jerdo,
KA2WQK, 18 Sandy Pines Tr Prk, Keeseville,
NY 12944, The 200th anniversary of the his-
toric Battle of Plattsburgh, Aug 31 through Sep
14 in and around Plattsburgh, NY. Info at www.
cvarc.us

Sep 12 - Sep 14, 1400Z - 22002,
KK4NC, Spivey's Corner, NC. Sampson
County Amateur Radio Services. 46th Annual
Mational Hollerin’ Contest. SSB 14.264 7,264,
CW 14.030; PSK31 14.070. Certificate. Cliff
Ireland, 170 Pinecroft Dr, Dunn, NC 28334.
KK4NC. cliff@ gmail.com

Sep 12 - Sep 14, 1300Z - 0459Z, K4Y,
Tompkinsville, KY. Monroe County Amateur
Radio Group. Old Mulkey Meetinghouse Spe-
cial Event. 28.450 14.260 7.225. Certificate &
QSL. Mark D. Warren, 400 Martin Subdivision,
Tompkinsville, KY 42167, Burial site of Hannah
Boone Pennington andthe Old Mulkey Meeting-
house. Fri, Sep 12 is Kids Day Local school kids
will be learning the math and science of Amateur
Radio. They will afso experience talking on the
radio. Please be patient with the children if you
make a contact with them.

Sep 13, 1400Z - 1800Z, K2R, Roseland,
MNJ, Roseland Amateur Radio Glub. Celebrating
69 Years of Operating. 146.550. Certificate.
Roseland Amateur Radio Club, 300 Eagle Rock
Ave, Roseland, NJ 07068, We will be operating
a 2 meter simplex station at the Eagle Rock
Reservation near the 911 monuments at West
Orange, NJ. We will try to contact as many zip
codes as possible. www.qsl.net/k2gq

Sep 13, 1400Z - 2000Z, W3A, Holtwood,
PA. State Line Radio Club. Annual Picnic. 21.280
14.240 7.240. QSL. Ted Reichenbach, 108 Park
Cir, Elkton, MD 21921, www.w3rei.com

Sep 13, 1600Z - 2300Z, NIGIW, San Diego,
CA. USS Midway (CV-41) Museum Ship. USS
Midway Commissioning Special Event.
14.3207.250; PSK31 14.070 D-5TAR REF001GC.
QSL. USS Midway (CV-41) Museum Radio
Room, 910 N Harbor Dr, San Diego, CA 92101.

Sep 13 - Sep 14, 00002 - 2359Z, N3P,
Middle River, MD. Aero Amateur Radio Club.
Battle of North Point Bicentennial War of
1812 21.250 14.250 7.250 3.850. Certificate. *
Frank Stone, AC3P, 2228 Southorn Rd. Middle
River, MD 21220. Hard copy or electronic cer-
fificate. ac3p@ arrl.net

Sep 13 - Sep 14, 1600Z-1600Z, WBSAT,
Grand Rapids. Ml. The Salvation Army/West
Michigan Neorthern Indiana Division Emergency
Disaster Services. SATERN's First International
Response — Hurricane Gilbert 1988. 14.265
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7.265 3.977. Certificate & QSL. WMNI SATERN,
1215Fulton St E, c/oWMNI DHQ, Grand Rapids,
MI 49503, eds-gatern.sawmni.org

Sep 13 - Sep 15, 0000Z - 0200Z, W3B,
Reisterstown, MD. Baltimore Amateur Radio
Club. Bicentennial of the Writing of The Star-
Spangled Banner During the Battle of B alti-
more, 21.290 14.190 7.225 3.815. QSL. Balti-
more Amateur Radio Club, PO Box 120,
Reisterstown, MD 21136. www.w3ft.com

Sep 14, 0900Z - 1800Z, KE2EH, Pocono
Lake, PA. RAFARS. Battle of Britain, July —
Sept 1940, Commemorative Station. 14.285
14.055 7.145 7.026. QSL. Michael Goodwin,
136 Ski Tr, Pocono Lake, PA 18347. ke2eh@
mail.com

Sep 14 - Sep 15, 1900Z - 01002,
N3APS, Orinda, CA. Expatriate Marylanders
Hadio Club. 200th Anniversary of The Writing
of the Star-Spangled Banner. 14.340 7.280.
QSL. N3APS, PO Box 617, Orinda, CA 94563.

Sep 16, 1400Z - 2100Z, N9EF, Sandwich,
IL. Sandwich Public Library. Grand Opening.
28.26021.260 14.260 7.260. Certificate. Robert
Mitilieri, NSEF, 1174 Cindy Ln, Sandwich, IL
60548.

Sep 20, 1400Z - 2200Z, K4CPO, Nash-
ville, TN. Nashville Amateur Radio Club. 80th
Anniversary.28.480 14,280 14.070 7.280. QSL.
Mashville ARC, PO Box 290672, Nashville, TN
37229 www.kdcpo.org

Sep 20, 1400Z - 2100Z, K5GCC, Sher-
man, TX. Grayson County Amateur Radio Club.

September 2014 W1AW Qualifying Runs

Earn your Gode Proficiency certificate or endorsements by listening to W 1AW

20th Anniversary. PSK31 14.070 7.070; SSB
14.250 7.250. QSL. K5GCC, 718 E Hwy 82 #198,
Sherman, TX 75090. We will be operating PSK31
and SSB on both 20 and 40 meters depending
on band conditions. www.k5gcc.org

Sep 26 - Sep 28, 1600Z - 0900Z,
NWOAA, Angle Inlet, MN. Northwest Angle
Radio Club. Northwest Angle Station Activa-
tion. 21.070 14.250 7.250 3.550. Certificate &
QSL. Dan Whipple, 11726 Norway St NW, Min-
neapealis, MN 55448, Nerthernmest radio club in
the 48 contiguous states.

Sep 27 - Sep 28, 1200Z - 2200Z, N1D,
Auburn, ME. Androscoggin Amateur Radio Club.
Dempsey Challenge Bicycle Race. 28.400
14.260 7.195. Certificate & QSL. Androscoggin
ARC N1DW1INPP PO Box 1, Auburn, ME 04212,
www.winpp.org

Sep 27 - Oct 11, O000Z - 2359Z, KOH,
Smith Center, KS. M&M Amateur Radio Club.
Home on the Range Cabin Rededication and
Anniversary of the Writing of the Song. 14.250.
QSL. Michasl G. Saft, 220 E Kansas Ave, Smith
Center, KS 66967. kbOqgt@ ruraltel.net

Certificates and QSL cards: To obtain a certificate from any of the special event stations offering
them, send your QSO information along with a 9 x 12 inch self-addressed, stamped envelope to
the address listed in the announcement. To receive a special event QSL card (when offered), be
sure to include a self-addressed, stamped business envelope along with your QSL card and QSO
information. *Note: Some clubs may ask for a nominal fee to cover the cost of the certificate or
QSL. Request will be made on air during the event or on the club’s website.

Special Events Announcements: For items to be listed in this column, use the ARRL Special
Events Listing Form at www.arrl.org/spe clal-events-application. A plain text version of the form
is available at that site. You may also request a copy by mail or e-mail. Offline completed forms can

be mailed, faxed (Atin: Special Events) or e-mailed.

Submissions must be received by ARBL HQ no later than the 1st of the second month preceding
the publication date; a special event listing for Nov QST would have to be received by Sep 1. |n ad-
dition to being listed in QST, your event will be listed on the ARRL Web Special Event page. Mote:
All received events are acknowledged. If you do not receive an acknowledgment within a few days,
please contact us. ARRL reserves the right to exclude events of a commercial or political nature.

Special Events listed in this issue include current events received through July 10, You can view all
received Special Events at www.arrl.org/speclal-event-stations.

Qualifying Runs. Legibly copy at least one minute of text by hand and mail the

sheet to;

W1AW Qualifying Run, 225 Main St, Newington, CT USA 06111
Include $10 (check or money order) if this is a submission for your initial Code

Proficiency certificate; $7.50 if you are applying for an endorsement (available

for speeds up to 40 WPM). Your text will be checked againstthe actual transmis-

sions to determine if you have qualified.

September Qualifying Runs will be transmitted by W1AW in Newington, Con-

necticut at 10 PM EDST on Friday, September 5 (0200 UTC, September 6) and

at 7PM EDST on Wednesday, September 17, (2300 UTC) at 1.8025, 3.5815,
7.0475, 14,0475, 18.0975, 21.0675, 28.0675 and 147,555 MHz. The West Coast

Qualifying Runs will be transmitted by KEKPH on Saturday, September 13, at 2

Listen for W1AW Portable & i
Centennlal QSO Party 0 100
Operatlons In September! .Q' St
September 3 — September 9 W1AW/M4  Tennessee
W1AW/7  Oregon
September 10 — September 16  W1AW/1  New Hampshire
W1AW/S  Texas
W1AW/0  Colorado
September 17 — September 23 W1AW/1  Connecticut
W1AW /M4  North Carolina
September 24 — September 30 W1AW/5  New Mexico
W1AW/7 Idaho

PM PDST (2100 UTC) at 3581.5, 7047.5, 14047.5, 18087.5 and 21067.5 kHz.
Unless indicated otherwise, sending speeds are from 10 to 35 WPM.

Strays
QST Congratulates...

Parker Mitchell, KI4YAV, of Boy Scout Troop 313 in Clearwater, Florida who recently com-
pleted his Eagle Scout project. His project consisted of getting equipment and labor donated
to build an Amateur Radio station in Fire Rescue Station 63 of Palm Harbor Fire Rescue as
a backup means of communications in case of an emergency such as a hurricane. The com-
pleted station was tested with the Pinellas County EOC and then Parker organized training
for the firemen to earn their Technician licenses and arranged for the Clearwater Amateur
Radio Society (CARS) VE team to conduct a special testing session. Eight members of the
fire department earned their Technician licenses. Pictured from left to right: Dan Hawthorne,
AI4ET (CARS VE); Eric Mitchell, AI4WY (CARS VE); Parker Mitchell, KI4 YAV, Lt Keith
Maciuba, KM4BDU; FF Paramedic Ashley White, KM4BDYV, Fire Chief Craig Maciuba,
KM4BDX; Deputy Chief Bob Markford, KM4BDY; Deputy Chief Chad Pittman, KM4BDT,
Training Chief Tim Pilson, KM4BFO; District Chief Scott Sanford, KM4BDW, Mike
Branda (CARS VE) K4HN. Not pictured: District Chief Thomas Fritz, KM4B FM.
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The Dawn of Single Sideband and
the Story of the Drake 1-A

Amateurs embraced an exciting new voice transmission
technology in the aftermath of World War Il.

Ron Pollack, K2RP
K2rp@arrl.net

The decade between the mid 1950s to the
mid 1960s was marked by great technologi-
cal changes, especially in the Amateur
Radio community. Among the most signifi-
cant changes was the rise of SSB — single
sideband. In a remarkably short time, SSB
utterly eclipsed AM to become the most
dominant form of voice communication on
the amateur HF bands — a position it holds
to this day.

Although SSB had been explored before
World War II. it attracted the attention of
amateurs in the late *40s when 05T began to
publish a column called “On the Air with
Single Sideband.” Much of the column wel-
comed individual stations to the mode, with
brief descriptions of the homebrew SSB
transmitters of the day.

SSB transmitter technology was more com-
plex than AM, with design requirements to
match. Even so, the new mode offered irre-
sistible advantages. As the bands became
more crowded in the post-war years, the
6 kHz-wide AM signals with steady carriers
caused intolerable heterodyne interference.
Because an SS8B signal had no carrier, there
were no heterodynes, not to mention the fact
that the SSB signals occupied about ' the
bandwidth of typical AM signals.

With the transmit power concentrated in
only one sideband, an SSB transmission
was far more energy efficient. As aresult, an
SSB transmitter required less power to oper-
ate. SSB transmitters also did not require the
heavy modulation transformers needed for
AM. Thus, sideband transmitters quickly
became lighter and smaller than the “boat
anchors” that were the order of the day.

Changing Receiver Technology

The adoption of SSB not only brought about
changes in transmitter design, receivers
needed to change as well. While it was pos-
sible to tune an SSB signal on one of the
older radios designed for AM and CW, seri-

ous sideband work required improvements
in several areas. Remember that this was a
time when most amateur stations were
equipped with separate receivers and trans-
mitters,

Stability and selectivity became more im-
portant than ever before. To demodulate the
SSB signal, the receiver’s Beat Frequency

Oscillator (BFO) needed to re-insert the
“missing”’ carrier. In that environment, even
a small amount of drift was enough to make
the SSB signal unreadable. In addition, most
of the existing receivers did not allow the
Automatic Gain Control (AGC) to function
when the BFO was enabled. This tended to
cause reception problems as well.

A SIDEBAND RECEIVER
FEATURES for best SSB and CW........

® CRYSTAL-CONTROLLED, HIGH FREQUENCY CON-
VERTER. Seven "ham” band tuning ranges—80, 40, 20,
15, 10, 10, 10. Same tuning rate and stability on all
bands. Fach band 600 ke wide.

* HIGH STABILITY VFO—New crcuit does not need
voltage regulator or filument ballase.

* TRIPLE CONVERSION— 29003500, 1100, & 50 ke IFs.
* SIDEBAND TUNING —! % ke sideband fileer cunes with
front panel control through both sidebands.

e SIDEBAND A. V. C.—Fast charge—sdow discharge—
full A. V. C. without pumping and clicking. Full tun-
ing meter action on sidcbané

* MUTING AND SPEAKER CONNECTIONS arranged for MODEL:1-A

best sideband and “patch” operation, p AmATEUR

* PRODUCT DETECTOR prori(les distortion-free side- $259'0 MET
band reception.

PI us' ** = AM RECEPTION BY EXALTED CARRIER METHOD.

® AUDIO LOW PASS FILTER is built in for best signal-to-
5 noise ratio.
* INVERSE FEEDBACK AUDIO gives better [ow frequency
response and minimum distortion,
= BUILT IN THE SHAPE OF A "SCOPE" FOR PORTABILITY
AND MINIMUM DESK SPACE. Set it beside that old gen-
eral purpose receiver.
® ELEVEN TUBES—6DC6 15t R, F—6BY6 15t mixer—
GRYA 2nd mixer—6BRY6 3rd converter—12 ALI7 prod-
uct detector—6BFG A, V. €, amplifier and rectifier—
GAR4 crystal oscillator—6BOTA V. F. oscillator—
12AU07 L. F. oscillator and 1st audio—12A%Q5 output
audio—12X 4 rectifier.
* WEIGHT—18 pounds SIZE—635x11x15"
= POWER CONSUMPTION —i5 wates at 115V A, C

ELELY W beoans

treca

1ZAUT 12805
A G =

8
! |
I 1
COEN
ANT. BAND: TUNING PASSBAND RF AF
TRIM. SWITCH TUNING  GAIM HAIN

AVALARE FEOM LEASENG FLECTRGMIC FARTS DISTEIRITODS
R. L. DRAKE COMPANY, MIAMISBURG, OHIO
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One of the few advertisements for the Drake 1-A receiver appeared in the
December 1957 issue of QST.
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From a mechanical standpoint, SSB receiv-
ers also required a more precise tuning
mechanism. With narrower SSB signals,
you needed controls that allowed you to
tune the signal slowly and make it compre-
hensible without flying right past it. The
hardware in older AM receivers was often
too clumsy for the job.

Manufacturers Respond

Commercial manufacturers soon produced
SSB-compatible transmitters and receivers
to meet the demand. Among the first was
Central Electronics with its model 10A,
10B, and 20A transmitters. Later,
Hallicrafters introduced their own SSB
transmitters, with the HT-32 and HT-37
models becoming quite popular.

Collins was another pioneer, introducing the
KWM-1 and KWM-2 models. These were
milestones not only for their SSB capability,
but also for introducing the idea of combin-
ing the transmitter and receiver into a single
device: the rransceiver.

Along with the successes by Collins, Halli-
crafters, Hammarlund, and National to
name a few, there were a number of other
remarkable designs that came to market dur-
ing this period. While these radios didn’t
become commercially successful, they did
much to shape designs of the future.

The Drake 1-A

As mentioned previously, receivers of the
day could make SSB signals intelligible, but
they fell short of what was really needed.
The new mode required receivers that were
not only stable, but included features such as
selectable sidebands, product detectors,
AGC with fast attack and slow release time
constants, and more.

Some of the early receivers incorporating
these features were the Collins 75A4
(1955), Hallicrafters SX-100 (1955) and
SX-101 (1956), and the Hammarlund HQ-
170 (1958). They were all great performers,
and were well accepted in the marketplace.
In addition to SSB, they were also excellent
for CW and AM.

Conventional wisdom dictated that stability
was only possible with robust physical con-
struction. This meant heavy mechanical de-
sign. Hallicrafters even advertised the
SX-101 as “The New Heavyweight
Champion! Heaviest Chassis in the indus-
try!”” At 70 pounds, I'm sure it was!

Robert L. Drake, owner of the RL. Drake
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Company in Ohio, had manufactured elec-
tronic parts and accessories for the military
during the war and had built some amateur
accessories and consumer products after-
ward. He had been experi menting with SSB
reception and came to believe that a new
approach was necessary.

The result of his work was the Drake [-A
receiver. He was unsure whether he could
build and market it profitably, so he offered
the concept to National, Hammarlund, and
Hallicrafters. No deal was ever made, but
the owner of Universal Service in Columbus,
a large A mateur Radio dealer, agreed to take
the first 100 units, (Universal Service was to
later become Universal Amateur Radio and
finally Universal Radio.) Srepco, in Dayton,
later agreed to take another 100 receivers.

According to Fred Osterman, NSEKU, co-
owner of Universal Radio, “Bob Drake’s
idea for the 1-A was so radical at the time
that he could not get any traditional manu-
facturer such as National, Hallicrafters, or
Hammarlund to get involved with the proj-
ect. He then realized if the receiver was to
see the light of day, he

Another innovation was the relatively com-
pact size of the 1-A, which was a mere 18
pounds, a sharp contrast to the heavyweight
competition. Many receivers of the time
also had desktop footprints in the neighbor-
hood of 300 square inches, but the 1-A oc-
cupied only 75. The 1-A excelled in
ergonomics as well. The Drake had only six
knobs and switches, while the Hallicrafters
SX-101 had 16! Price was important, too.
The Drake was priced to sell for $100 less
than the 101.

However, the total production run of this in-
novative radio has been estimated at only
approximately 1000. That is why 1-As are
in such high demand today by collectors. In
contrast, the SX 101 was produced for about
7 years, encompassing several minor
changes. The total production is unknown,
but it is certainly many times that of the
Drake. At the same time, there were other
competing receivers, such as the Ham-
marlund HQ-170 and the famous Collins
T75A4 that boasted the same “sideband
friendly” features, all at higher prices than
the Drake. Like the Hallicrafters, these also

outsold the 1-A by a large

would have to build it him-
self.

Because the required tool-
ing investment was signifi-
cant, he remained hesitant

“Bob Drake's idea for the
1-A was so radical at the
time that he could not
get any traditional manu-
factwrer...to get involved
with the project. He then
realized if the receiver

margin.

One possible reason for the
sluggish sales is that there
was practically no advertis-
ing. I could find only one

to move forward. It was  was to see thelightof  full-page ad in 0ST. A
Gibby’s (of Universal day, he would have to number of hams also char-
build it himself.”

Service) offer to buy the
first 100 units that gave
Drake the confidence to proceed. And so RL
Drake Arnareur Radio equipment began,”

The most significant milestone of the 1-A
was the fact that it was the first receiver de-
signed exclusively for SSB. Indeed, the la-
beling on the panel is “Model 1-A Sideband
Receiver”

All the attributes important to sideband were
included. Stability was accomplished by
employing a crystal controlled first oscilla-
tor, with tuning provided in the second (of
three) conversion stages. Front end tuning
was accomplished with a preselector con-
trol, so only one stage was tuned. The oscil-
lator tube was segregated from the rest of the
heat-generating tubes to minimize drift.
There was an efficient product detector, a
two-speed dial, and the AGC was active
continuously, with attack and release times
optimized for sideband. Sideband selection
was provided by variable bandpass tuning,

acterized the 1-A as “funny

looking,” with its resem-
blance to a rural mailbox. It has been sug-
gested that the shape was chosen so that it
would be the same height as the popular
transmitters of the day.

Drake learned quickly. The 1-A was soon
followed by the 2-A, and then the 2-B. While
still small and even lighter, these receivers
added AM and CW capability, and were
more conventional in appearance.

These radios, especially the 2B, were great
sales successes, with long production runs
and many thousands produced. There is a
strong collector demand for these as well.
Due to the greater numbers made, however,
they do not command high prices.

The legacy of these early sideband radios is
present in all of our modern gear. The stabil-
ity, size, and performance of our sideband
equipment is often taken for granted, but it
all started with the Drake.



At the Foundation

Lauren B. Clarke, KB1YDD, Iclarke®@arrl.org

ARRL Foundation Presents the
2014 Scholarship Recipients

The ARRL Foundation is pleased to present the students selected to receive scholarship awards for 2014. Scholarships are made possible through
the generosity of individuals and clubs. This year, 79 scholarships totaling $107,250 were awarded. Padraig Lysandrou, KCOUUS, of
Bloomington, Indiana was presented with the 2014 Goldfarb Scholarship award earlier this year. The ARRL Foundation Board of Directors
offers these hams their best wishes for continued success as they pursue their college degrees. The 2015 application period opens October 1,
2014, for more information please go to www.arrl.org/scholarship-program.

Jessica L. Abrolat, Michael Almeter, Eli J. Barton, Christopher Bryant M. Beck, Caleb R. Begly, Anthony R. Jeremy Breet-Pilz,
KKEIIB WaMJA KFSMYN Baxley, KK4VVT KF70SG KDOIGQ Bisulco, KD2BBR KB1REQ

Charles N. Southeastern DX Betty Weatherford, Orlando William Bennett, Irving W. Cook, Henry Broughton, Dr. James L.

Fisher Memaorial Club Scholarship KQE&RE, Memaorial Hamgcation®™ W7TPHO, Memorial WADCGS, K2AE, Memorial Lawson Memorial
Scholarship Scholarship Scholarship Scholarship Scholarship Scholarship Scholarship

3
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Taylor M. Brock= James E. Brooks, Morgan Burcham, Tim Choldas, Hunter D. Clark, Kyle H. Clever, Ashley A, John A. Crooke,
Fisher, KBTNOW KJ4FZX KESVFK KCowcCJ KCoLGG KC2RQO Coleman, KDOYTX  KDOSTX
Mew England Richard W. K2TEQ Martin J. Six Meter Club David Knaus Henry Broughton, Paul and Hefen L. Dayton Amateur
EEMARA. Bendicksen, Green Sr Memorial  of Chicago Memorial KZAE, Memorial Grauer Scholarship  Radio Association
Scholarship N7ZL, Memorial Scholarship Scholarship Scholarship Scholarship Scholarship
Scholarship Mississippi
Schoelarship

Ryan Garbe,

KB1ZAK

New England Robert J. Giuliani,

FEM.AR.A. K1RJG
Marlan Deacutis, Adam J. Krzysztof A. Dakota R. Dumont, Joshua Feng, Scholarship Mack Goodstein,
KB1YLJ Donaldson, Drewniak, KF5S0Q KB1YYC KG6JNP Byron Blanchard, K2MGG
Yankee Clipper KCaviv Tom and Judith Androscoggin Donald Riebhoif gs{ﬁsﬂemmal Henry Broughton,
Contest ClubYouth  Edmond A. Metzger  Comstock Amateur Radio Club  Memorial P KZAE, Memoarial
Scholarship Scholarship Scholarship Scholarship Scholarship Scholarship
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Elliott M. Gordon,

AFSHH
YASME Foundation  Ray, NORR, and
Scholarship Katie, WOKTE,

Pautz Scholarship

Don P. Hull, Andrew D.
KF7BVF Hutchman,
ARPL Foundation ~ KDBJRZ
General Fund Robert D, WAST,
Scholarship and Donna J.,
WaDJS, Streeter
Scholarship

ColinT. Lieberman,

KC2ZPM

Henry Broughton, Dayton Amateur
K2AE, Memorial Radio Association
Scholarship Scholarship

Jessica E. Lipa,
KXBA

Philip D. Gresham,
KDSIPH

Cortez N. Hadley,

KCOMLB

Chicago FM Club
Scholarship

Alexander F.
Jacobs, KB1GJJ
New England
EEMAR.A
Scholarship

J. Richard Lithgow,

KCOLXT
Indianapolis
Amatuer Radio
Scholarship

Carey M.
McCachern, NSRM
L. B. Cebik, W4RML,
and Jean Cebik,

K3awm

in Pennsylvania

MNATZE, Memorial Scholarship
Scholarship
98 September2014

Andrew McLuckie,

You've Got a Friend

Matthew R.

Meredith, KE3RHD

ARAL Foundation
General Fund
Scholarship

Wictor Poor,
W5SMM, Memorial
Scholarship

Levi J. Jones,
K5FFA
Jackson County
Amateur Radio
Association
Scholarship

Alexander M.
Lozada, KK4THC
Qutdoor Hams
Scholarship

Aaron D. Morrill,
NATAM

Wilse Morgan,
WXTP Memorial
ARRL Northwestern
Division Scholarship

Catherine R. John C. Herrick,
Hartnek, KJ6QKY KK4BSM

Charles N. Emest L. Baulch,
Fisher Memorial W2TH, and Marcia
Scholarship E. Baulch, WAZAK.,

Scholarship Fund

Nicholas D. Kelley, Willlam (Liam) C.

KK40MQ Keily, KDOHDF

Jake McClain Driver ARBL Rocky

Scholarship Maountain Division
Scholarship

Austin R. Holden, Christopher
KFSZTW Howard, WA4Y G
Allen and Bertha Charles Clarke
Watson Memaorial Cordle Memorial
Scholarship Scholarship

Joseph E.

Landavaso,
KE7TDHY Tyler J. Lehman,
YASME Foundation K“9FKE
Scholarship Ted, WAVHF
and Itice, K4LVV,
Goldthorpe
Scholarship

Duncan
MacLachlan
blenar.. KUODM
R Alfred Friend Jr,
- WACF, Memaorial
ARRBL Foundation Scholarship
General Fund
Scholarship

Natalie J. Nash, Christina L.
KC3ARZ Packard, KE4FEJ
You've Got a Friend  Gwinnett Amateur
in Pennsylvania Radio Society
Scholarship Scholarship

Alex M. Massenzio,
KC2USF

Scholarship of dahnathan .

the Morris County 1y 1 AB3FX
Radio Club of New ~ K3OMI Gary _
Jersey Wagner Seholarship

JohnT. Peters,
KC9HLM

L. B. Cebik, W4RNL,
and Jean Cebik,
NATZP Memorial
Scholarship

Matthew D.
Preisser, KK4NSS

Dayton Amateur
Radio Association
Scholarship



Patrick R. Prescott, Ryan B. Ruenholl,
KDOFJQ

KC1AJT

Mew England PhD ARA
EEMARA. Scholarship
Scholarship

Bernard J. Socha, JacobTavenner,

KB3YWW KB3SLL

ARRL Foundation Bill Salerno,

General Fund W20NV, and Ann

Scholarship Salemo Memorial
Scholarship

Clifford White,
WSCNW

Fred R. McDaniel
Memoaorial
Scholarship

Robert M. Saylor,
KK4VFR

IRARC Memorial,
Joseph P. Rubino,
WadnMMD,
Memorial
Scholarship

Jerod Schmidt,
KCBTUL
Carole J. Streeter,

Scholarship

Kevin P. Schulz,
KF7YBE

Central Arizona
DX Asscciation
Scholarship

Andrew Z.
Tennenbaum,
KD2DYD
“Challenge Met"
Scholarship

Hamilton A. White,
KD2DVJ

Norman E.
Strohmeier,
W2VWRS, Memoaorial
Scholarship

Katelyn M.
VanderClute,

New England
FEMAR.A
Scholarship

Wayrne Nelson,
KBAUT, Memorial
Scholarship

Joseph M.
Williamitis,
KDBMEP

Thomas W. Porter,
WEKYZ, Scholarship
Honoring Michael
Daugherty, WBLSE

Gary W.Vicars,
AB4GV

Jessica Sherrill,
KOSHE

Paul and Helen L.
Grauer Scholarship

Micholas R.
Wattendorf,
N1NRW

MNew England
EFEEMARA.
Scholarship

Zachary Yarashus,
KJ4BXT

L. Phil and Alice J.
Wicker Scholarship

Kiran A. Shiia,
KJ4EYM

Dayton Amateur

Radio Association

Scholarship

Jesse J. Werle,
KJ4CCH

IRARC Memorial,
Joseph P Rubino,
WAAMMD,
Memaorial
Scholarship

Logan M.
Simpson, KFSZUH
Louisiana Memorial
Scholarship
Magnolia DX

Association
Scholarship

Matthew A. West,
WM7MW

Mary Lou Brown
Scholarship

Steven Young,
KC9ENO

Bill Salerno, W20OMV,
and Ann Salerno
Memorial Scholarship

Administering Programs to Support the Amateur Radio Community
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Amateur Radio Worid

J) Rick Lindquist, WW1ME, wwime@arrl.org

" Attendance Up at 39th Annual

International “Ham Radio” Exhibition

Attendance at the 39th annual international
“Ham Radio™ exhibition in Friedrichshafen,
Germany, on June 27 — 29 was 17,100 visi-
tors — up from 15,300 last year. “Creative
Amateur Radio — Build It Yourself” was
the theme for this year’s show, for which
Ham Radio teamed with the Maker World
exhibition. Ham Radio 2014 emphasized
youth-oriented themes and activities.

“A ham youth camp had participation from
100 young people up to the age of 27, said
ARRL Marketing Manager Bob Inderbitzen,
NQIR, who was on the League’s delegation
to the show, “The young hams spent 3 nights
meeting with one another and having fun.”
Activities included building projects, getting
on the air, and taking part in a hidden trans-
mitter hunt.

The third International Youth Meeting took
place at Friedrichshafen on June 28, spon-
sored by the International Amateur Radio
Union Region 1 and the Deutscher A mateur

SP5FM, VK3ADW, Receive Michael
J. Owen, VK3KI, Memorial Award
Wojciech Nietyksza, SP5SFM, and Dr David
Wardlaw, VK3ADW, are the inaugural re-
cipients of the Michael Owen, VK3KI,
Award, in recognition of decades of excep-
tional service to the International A mateur
Radio Union (IARU). Owen, the award’s
namesake, served as [ARU Region 3 chair-
man and Wireless Institute of Australia
(WIA) president; he died in 2012. JARU
Vice President Ole Garpestad, LA2RR,
conferred the honor on Nietyksza at a Polish
[ARU member-society PZK gathering on
May 17 in Warsaw. Nietyksza got involved
with the IARU as a member of the team at-
tending the 1974 Maritime Mobile World
Administrative Radio Conference (WARC)
in Geneva. Through WARC-2003 he was
the most consistent face of the IARU at ITU
and CEPT meetings and conferences. Ni-
etyksza served as IARU Region 1 Vice
Chairman from 1975 until 1999 and stayed
on as member of the [ARU Region 1 Execu-
tive Committee and chair of the External
Relations Committee until 2002.
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Alex Banbury, KEZWUD (left), and Gerrit Herzig,
DH8GHH. [Bob Inderbitzen, NQ1R, photo]

Radio Club (DARC). Among the presenters
were 16-year-old ARRL member Alex
Banbury, KETWUD, and Gerrit Herzig,
DH8GHH. Herzig, who organizes activities
for youth in Braunschweig, Germany, dis-
cussed ways to interest young people in

[ARU President Tim Ellam, VE6SH/
G4HUA, presented the award to Wardlaw, a
former IARU Vice President, at Wireless
Institute of Australia headquarters. Ellam
called Wardlaw “an effective representative
of both Amateur Radio and the Australian
administration at the ITU.” With Owen,
Wardlaw was part of Australia’s delegation
to World Administrative Radio Conference
1979 (WARC-79), in which Amateur Radio
gained 30, 17, and 12 meters. In the 1980s
and 1990s Wardlaw served as an IARU Re-
gion 3 director before becoming Vice Presi-
dent. Ironically, it was Wardlaw who, years
earlier, had interested a young Michael
Owen in ham radio.

Voice of America Makes More

Cuts to International Shortwave
Broadc ast Schedule

With no public announcement, the Voice of
America on July 1 phased out some 14
hours per day of international shortwave
broadcast transmissions and ceased broad-
casting on some of its customary frequen-

Amateur Radio — in particular, students
interested in science and technology.
Herzig also was on the team of students and
youth leaders who launched a tropospheric
balloon carrying student-built ham radio
payloads from the convention grounds.

Banbury, who earned his ham radio ticket at
age 10, told one forum how he started a
radioclubathishigh schoolon Washington’s
Mercer Island. He explained that promoting
the public service aspect of Amateur Radio
has been particularly successful for recruit-
ing other students, but because the island’s
infrastructure is uniquely susceptible to
natural or manmade disaster.

The German DX Foundation presented the
KOW Wake Atoll Commemorative
DXpedition with its 2013 DXpedition of
the Year Award at Friedrichshafen. The
DXpedition last November received an
ARRL Colvin Award grant.

cies. Another 10 hours of daily cuts were
made to Radio Free Europe/Radio Liberty
(RFE/RL) and Radio Free Asia (RFA)
broadcasts. The Broadcasting Board of
Governors (BBG) oversees the VOA, RFE/
RL, and RFA. Tom Witherspoon, K4SWL,
who maintains The SWLing Post Internet
site, said he contacted BBG spokesperson
Letitia King for details on the cuts. Accord-
ing to information she provided, the cuts,
okayed by Congress, will save taxpayers
some $1.6 million annually.

“US international media must optimize pro-
gram delivery by market,” said the state-
ment King provided. “We are ending some
shortwave transmissions. We continue
shortwave to those countries where these
transmissions are still reaching significant
audiences or where there are no reasonable
alternative platforms at a lower cost to the
BBG.” King said the cuts were to “trans-
mission platforms only,” and that there
would be no staff reductions. “Program-
ming continues to be available through
other media,” her statement pointed out.



~ Personal Visions

Embracing Change

While some aspects of Amateur Radio will certainly

change, our core values will remain the same.

Jim Cluett, WIPID

jim @wl1pid.com

A few months ago I hiked to Knox
Mountain in the remote foothills of the
White Mountains of New Hampshire. I
enjoyed the timeless sights and sounds of a
perfect spring day along an exquisite
brook. And in my backpack, I had a com-
plete radio station...the latest gear that our
technology has to offer. I'd brought the
Elecraft KX3, a software defined radio
with some of the best specs around. 1
worked Italy, Spain, and Portugal in just a
few minutes while sitting in front of a
mountain pond.

I'd also brought a D-STAR handheld trans-
ceiver, the I[com ID-51. With a push of my
thumb I could chat with New Zealand just
as easily as I could talk with acommuter in
the next town over.

What a far cry from the “boat anchors”™ 1
used as a kid more than 55 years ago! Back
then T had 100 pounds of vacuum tube gear
sitting on the desk. There was nothing por-
table about my ham radio setup. Tech-
nology has changed by quantum leaps in
the last 50 years...and it’s going to change
even more in the next 50 years. But
strangely, I think the coming years will be
defined as much by the things that don’t
change as by the things that do change.

Movre Than Technology

Ham radio isn’t just technology. 1t’s the
spirit of fun and adventure, of invention,
the fascination with the magic of radio, the
passion for experimenting and a dedica-
tion to courtesy and public service. These
principles guided the radio pioneers, and
must be a part of our future. I think ham
radio for the coming generations depends
as much upon these qualities as it does on
technology.

Whatever happens with technology in the
next 50 years, ham radiois going to be fun.

Throughout the ARRL Centennial Year,
QST is sharing the thoughts of selected
members as they consider the current state
of Amateur Radio and the future of our
avocation at the dawn of its second century.
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It has to be. What we enjoy today, the com-
ing generations will enjoy 50 years from
now, although perhaps with some modifi-
cation. Working DX will be fun, building
will be fun, QRP, satellites, and experi-
menting with new gadgets, antennas, and
new pieces of gear will all be fun. That’s
one of the reasons we’re drawn to the
hobby. The sheer pleasure of experiment-
ing with magic attracted new hams 50
years ago, and it will do so 50 years from
now. Fun is a cornerstone of what we do.
That won’t change.

The Willingness

to Share Knowledge

Amateur Radio has endured and grown
over the last 50 years because hams have
been willing to share their knowledge and
nurture newcomers to the hobby. This not
only ensures the future of the hobby but the
advancement of the technologies of ama-
teur radio. The ham we guide today will be
the ham who develops a new mode or tech-
nique.

My QRP hiking friend, Dick Christopher,
N ILT, has been teaching classes for
new hams for almost 40 years in New
Hampshire. He’s been responsible for
training and licensing nearly 500 new
hams. He’s dedicated a lot of time to ensur-
ing the future of ham radio. Of course, the

content of his classes has changed over the
years, but his dedication to teaching and
introducing newcomers to ham radio has
stayed the same. The spirit of mentoring
that our grandfathers embraced will be a
part of ham radio during the next century.

The importance of Courtesy
Courtesy is a pillar of ham radio. We share
a limited spectrum. Sharing requires re-
spect, patience, and a gentlemanly spirit
toward our fellow amateurs. This is not an
empty platitude. We've all seen egregious
examples of what happens on the bands
when we transgress this simple hallmark
of the hobby. No matter what aspects of
Amateur Radio you enjoy, courtesy is an
absolute requirement for the future of ham
radio.

The Belief in Magic

Ham radio, if nothing else, is an adventure
into the realms of pure magic. My friend
Mike Rainey, AA1TJ, has made experi-
menting his sole pursuit. Years ago he
vowed to use only homemade equipment.
He builds a piece of gear on a breadboard,
tries it out on the air for a few days and
then tears it apart to begin designing his
next project. He once made a voice-pow-
ered CW transmitter with a single output
transistor. It generated 15 mW. I was fortu-
nate to work him with this setup. I'm
118 miles away. He also worked W4FOA
in Georgia for a distance of 923 miles. The
power for this setup was created by shout-
ing into a tin can with a speaker taped to
the back of it. The speaker coil generated a
tiny current. This kind of experimentation
inspires the inventor hidden within us all.

Technology in the coming years will no
doubt change in ways we cannot yet imag-
ine, but the core values we bring to ham
radio won’t change. Embrace the core val-
ues, and the future of the best hobby in the
world is assured.
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Convention and Hamfest Calendar

Gail lannone, giannone@arrl.org; www.arrl.org /hamfests-and-conventions-calendar

Abbreviations

Spr = Sponsor
Tf = Talk-in frequency
Adm = Admission

Alabama (Attalla) — Sep13 0 FHR TV

8 AM —noon. Spr: Gadsden ARC, Etowah County
Fairgrounds, 301 Griffin St. 71 147.16 (100 Hz).
Adm: Free. Dave Waits, K4VMV, 256-492-9562;
kdvmv1 @ charter.net; www.garc.org.

Arkansas (Little Rock) — Sep 20
FHRSTY

8 AM — 3 PM. Spr: Central Arkansas Radio
Emergency Net (CAREN). Catholic High School,
6300 Father Tribou St. All-Arkansas Hamfest. Ti:
146.94, Adm: $5. Mark Barnhard, KD5AIV, 501 -
221-3909; mbarnhard @ aristotle.net; www.
carenclub.com.

SOUTHWESTERN DIVISION
CONVENTION

September 12 — 14, San Diego, CA
FHQRSY

Friday 3 PM — Sunday noon. Spr: San Diego

County AR Council (SANDARC). Four Points

Sheraton Hotel, 8110 Aero Dr. 77 145.32 (107.2

Hz). Adm: advance $15, door $20. Michael Masg-

ton, NEOPH, 619-972-1148; mastroleo @ mind

spring.com; sandarc.net/convention2014. php.

Regional ARRL Centennial Event

PACIFIC DIVISION CONVENTION

October 10 — 12, Santa Clara, CA
FHQRSTYV

Friday 8 AM — Sunday 1 PM. Spr: Mount Diablo
ARC. (Pacificon 2014). Marriott Santa Clara,
2700 Mission College Blvd, Youth activities, Wouff
Hong ceremony, 1-day license class, satellite
demonstrations, QRP, kit building, banguet. Ti:
147.06 (100 Hz). Adm: advance $23, door $28.
Misa Siemons, KJEBUE, 925-945-8007; pacifi
coninfo @ pacificon.org, www.pacificon.org.

Colorado (Longmont) — Sep 28

FHRTV
8 AM ~1PM. Spr. Boulder ARC. Boulder County
Fairgrounds, 9595 Nelson Rd. T/: 146.7. Adm:
$5, under 13 free with paid adult. Michael Derr,
W3DIF, 303-404-2161; barc70@ arril.net, www.
gsl.net/w0dk.

Colorado (Pueblo)—Sep13FHRT
8 AM—1 PM. Spr: Pueblo Ham Club. First United
Methodist South Building, 325 West 10th St. T\
146.79. Adm: Donation, Steve Worley, KDOQCF,
719-250-5152; sworley.sw@ gmail.com.

Connecticut (Newtown) — Sep 14
FHRST

8:30 AM — 12:30 PM. Spr. Candlewcod ARA.
Edmond Town Hall, 45 Main St. 71 147.3 (100
Hz). Adm: $6. Ron Cabral, AB1RJ, 203-938-7007,
RonCabral @ optonline.net, www.CARARadio
Club.org.

DELAWARE STATE CONVENTION

October 4, Georgetown, DE
HQRSTY

6:30 AM (tailgating), 7.30 AM — 3 PM (indoor
venue). Spr: Sussex ARA. Sussex Technical
High Schoel, 17099 Ceounty Seat Hwy (Rte 9). Ti:
147.09 (156.7 Hz). Adm: $5. Paul Ross, NR3P.,
410-896-4222, paulyross@yahoo.com; www.
radioelectronicsexpo.com.
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Regional ARRL Centennial Events
August 16 — 17
Huntsville Hamfest, Huntsville, AL
October 10 — 12
Pacificon, Santa Clara, CA

Coming ARRL Conventions

August 16 — 17
Southeastern Division Convention,

Huntsville, AL*

August 17
Kansas State Convention, Salina, KS*
August 23
West Virginia State Convention, Weston, WV =
August 24
Western Pennsylvania Section Convention,
New Kensington, PA*
August 30 - 31
North Carolina State Convention, Shelby, NC=
September 5 -7
ARRL/TAPR Digital Communication s
Conference, Austin, TX
September 6
Kentucky State Convention, Shepherdsville, KY*
September 6
Virginia Section Convention,
Virginia Beach, VA*
September 12 - 14
Southwestern Division Convention,
San Diego, CA
September 19 - 20
WYDXCC Convention, Schaumburg, IL
September 26 — 27
WADXCC/SEDCO Convention,
Pigeon Forge, TN

September 26 — 28
Mid-Atlantic States VHF Conference.
Bensalem, PA

September 27
North Dakota State Convention, West Fargo, ND

Washin gton State Convention,
Spokane Valley, WA

October 4
Delaware State Convention, Georgetown, DE
October 5
lowa Section Convention, West Liberty, [A

October 10 - 11
Florida State Convention, Melbourne, FL
October 10 - 12
Pacific Division Convention, Santa Clara, CA
October 11
Pacific Northwest YVHF Conference, Seaside, OR
October 12

Connecticut State Convention, Meriden, CT

October 18
Arkansas State Convention, Batesville, AR
Wisconsin ARES/RACES Conference,
Wisconsin Rapids, WI

October 24 - 25
Oklahoma Section Convention, Ardmore, OK

November 1
TechFest Convention, Lakewood, CO

MNovember 1 -2
Georgia State Convention, Lawrenceville, GA

November §
Alabama State Convention, Montgomery, AL

"See August QST for details.

Florida (Jacksonville)—Oct4 R T

7AM—1 PM. Spr: Orange Park ARC. Jacksonville
Dog Fanciers’ Assn, 6932 Morse Ave. T1. 146.67.
Adm: Free. Greg Fitcher, N4ARVD, 904-716-0187,
dgfitcher @ Icloud.com; oparc.net/hamfest.

FLORIDA STATE CONVENTION

QOctober 10 — 11, Melbourne, FL
FHQRSTV

Friday 3 — 7 PM, Saturday 9 AM — 4 PM. Spr:

Platinum Coast ARS. Melbourne Auditorium,

625 E Hibiscus Blvd. Ti: 146.85. Adm. advance

§6, door §7. Don Winn, AF4Z, 321-254-9495;

hamfest2014 @ cfl.rr.com; www.pcars.org.

lllinois (Belvidere) —Sep 130 FHRSTV
6 AM — 3 PM. Spr: Chicago FM Club. Boone
County Fairgrounds, 8791 IL Rte 76. TI- 146.76
(107.2 Hz), 147.255 (114.8 Hz), 444.725 (107.2
Hz). Adm. advance $8, door $10, Steve Bosnyak,
KOVO, 773-817-2744; k9vo@arrl.net, www.
chicagofmclub.org.

lllinois (Peoria) —Sep20-21 0 FHQR SV
Saturday 6 AM — 4 PM, Sunday 6§ AM —1 PM.
Spr: Peoria Area ARC. Exposition Gardens, 1601
W MNorthmoor Rd. Peoria Superfest, weather
balleon launch, go-kit compstition. Tl 147.075
(103.5 Hz). Adm: adwvance $7, door $10. Deb
Suhs, KA4DEB, 309-453-9331; kaddeb@arrl.
net; www.w9uvi.org.

WODXCC CONVENTION

September 19 — 20, Schaumburg, IL
HQs

Friday 4 PM, Saturday 9 AM -5 PM. Spr: North-
ern lllinois DX Assn. Hyatt-Regency Schaumburg,
1800 E Golf Rd. Friday DX University Program
($30), Saturday night banquet ($45/855). Adm:
$45 (convention only). Coley Casey, WILP, 847-
304-8797, casey @ w9lp.com; w9dxcc.com.

Indiana (Greenfield)—Sep 20 FHR TV

8 AM—1 PM. Spr. Hancoek ARC. First Church of
God, 700 N Broadway St. 71 145.33, Adm: Free.
Joe White, KCOUKE, 317-908-4664; joewhite @
hrtc.net.

Indiana (Mitchell) —Oct4 CFHRS TV

8 AM — 2 PM. Spr: Hoosier Hills Ham Club.
Lawrence County 4-H Fairgrounds, 11265 US
Hwy 50 W. Foxhunt. T/: 146.73 (107.2 Hz). Adm:
§5. William Warren, KB9TMP, 812-675-2450;
kb9tmp @ arrl.net; www.w9qyq.org/hamfest.

IOWA SECTION CONVENTION

October 5, West Liberty, IA

FHRSTY
7 AM — 1 PM. Sprs: Muscatine and Washington
Area ARCs. Muscatine County Fairgrounds, 101
M Clay St. Ti: 146.76. Adm: $7. Tom Brehmer,
MOLOH, 563-263-3097; nOloh @ live.com; www.
kcOags.org/hamfest.htmil.

Kansas (Gardner) — Sep 130 FHR SV

8 AM =1 PM, Spr: Santa Fe Trail ARC. Johnson
County Fairgrounds, 136 E Washington St.
Ti: 147.24 (151.4 Hz). Adm: $5. Jim Cessna,
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ACOKN, 913-782-4107; ACOKN @ arrl.net; www.,
eftarc.org.

Kansas (Wichita)—Oct4 ' FHRV

8 AM — 1 PM. Spr: Valley Center ARC. River
Walk Church of Christ, 225 N Waco. TI: 146.94.
Adm: $4. Steve Periman, NOYYI, 316-617-1658;
wichitaareahamfest2014@ gmail.com; www.
vcarc.org.

Kentucky (Bowling Green) — Oct 4
HasvVv

7.30 AM — 2 PM. Spr: Kentucky Colonels ARC.
Sloan Convention Center, 1021 Wilkenson
Trace. Vette City Hamfest. TI: 147.33 (107.2
Hz). Adm: §6. Ed Gann, N4HID, 270-843-8911;
edwardgann@twc.com; vettecityhamfest.
com

Kentucky (Richmond) — Sep 13
FHRSTY

8 AM — 3 PM. Spr: Central Kentucky ARS. Madi-
son County Fairgrounds, 3237 Old KY Rte 52,
TI: 145.37 (192.8 Hz). Adm: advance $5, door
$6. Michael Rogers, KE4ISW, 859-575-2199,
gedeckt@ roadrunner.com; www.qsl.net/
ckars/.

Maine (Alexander) —Sep20FHR TV

8 AM — noon. Spr: St Croix Valley ARC. Alex-
ander Elementary Schocl, 1430 Airline Bd. Ti:
147.33 (118.8 Hz). Adm: $5. Roger Holst, W1LH,
207-454-2174; holst@midmaine.com; stcroix
valleyamateurradioclub.org.

Massachusetts (Cambridge) — Sep 21. Mitch
Berger, N2YIC, 617-253-3776 (9 AM — 5 FM};
w1gsl @ mit.edu; www.swapfest.us.
Michigan (Adrian) —Sep14 0 FHR TV
8 AM —2 PM. Spr: Adrian ARC. Lenawee County
Fairgrounds, 602N Dean St. T1: 145.37 (85.4 Hz).
Adm: $5. Mark Hinkleman, NU8Z, 517-423-5906;
cqnuBz @ comcast.net, www.wBtge.com.
Michigan (Wyoming) — Sep 13

FH@ v
8 —1 PM. Spr: Grand Rapids ARA. Home School
Building, 5625 Burlingame Ave SW. TI: 147.26
(94.8 Hz). Adm: §6. Rich Douglas, KCBNKA,
616-531-6218; kcBnka@ sbcglobal.net; www.
wBdc.org.

Minnesota (East Grand Forks) — Sep 13
FHRSYV

8 AM—1 PM. Spr: FORX ARC. Heritage Village,

219 20th St NE. Ti: 146.94. Adm: $5. Donna

Schaffer, KCOSKD, 701-739-2957; keOskd @ arrl.

net, www.waljxt.org/.

Minnesota (Henderson) —Sep 20 " H V

8 AM — noon. Sprs: SMARTS Club and Sibley
Emergency Radio Team. Henderson RoadHaus,
514 Main St. 71, 146.61 (136.5 Hz). Adm: $5. Don
Burgess, KCOQMNA, 612-578-7561; keOgna@
yahoo.com.

Mississippi (Grenada) —Oct4 FHR TV

8 AM-1 PM. Sprs. ABRRL Mississippi Section
and Grenada Lake ARC. Grenada Dam Morth
Abutment Public Use Area (Pavillion 550), Hwy
333 Scenic Loop. "ARRL Day in the Park.” Ti:
146.7. Adm. Free. Malcolm Keown, W5SXX,
601-636-0827, whxx@vicksburg.com; www.
arrimiss.org.

Nebraska (Bellevue) — Sep 27
FHRSTY

8 AM -2 PM. Spr. 3900 Club. Bellevue Volunteer
Fire Department Hall, 2108 Franklin St. T#; 147.06
(131.8 Hz). Adm: $5. Tom Huber, WD O0BFO, 402-
990-5135; wd0bfo @ cox.net, www.wd0bfo.com/
hamboree-2014.html.

MNew Jersey (Haledon) — Aug 23 F HR T
8 AM. Spr. Ramapo Mountain ARC. Camp
Veritans, 225 Pompton Rd. T/: 146.49 up 1
(107.2 Hz). Adm: $7. David Schwartz, W2DIS,
201-891-8060 ext 101, dischwartz @ apexres.
com; gsl.net/rmarc.

New Jersey (Mullica Hill) — Sep 14
FHQRTYVY

8 AM. Spr: Gloucester County ARC. Gloucester

County 4-H Fairgrounds, 240 Bridgeton Pike (Rte

77). TI: 14718 (131.8 Hz). Adm: $8. Cory Sickles,

856-582-09146, wa3uvv @ arrl.net, w2mmd.org.

New Jersey (Tinton Falls) — Sep 20
FHRTV

8 AM—1 PM, Spr; Garden State ARA, MOESC

Building, 100 Tornillo Way. T/: 147.045 (67 Hz).

Adm: $5. John King, KA2F, 732-542-1822; ka2f-

wb2hdj @ gmail.com; gardenstateara.org.

New Jersey (Wall Township) — Sep 27
FHRTV

6 AM. Spr. Ocean-Monmouth ARC. InfoAge
Learning Center, Project Diana Site, 2300 Mar-
coniRd. T/: 145,11 (127.3 Hz), Adm: $5, Matthew
Capozzoli, N2UG, 732-312-8066; crashc79@
yahoo.com; www.n2mo.org.

New Jersey (West Windsor) — Sep 20
FHRT

8 AM — 1 PM. Spr. Delaware Valley Radio
Assn. West Windsor Community Park, Rte 571.
Ti: 146,67 (131 Hz). Adm. $7. Frank Palecek,
KCZ2TKD, 609-306-5038; frankpal @ comcast.
net; w2zq.com.

New York (Lancaster)—Sep 14 ' FHRT
7 AM., Spr: Lancaster ARC, Bowen Road Grove,
3845 Bowen Rd, T/:147.255 (107.2 Hz). Adm. $7.
Luke Calianno, N2GDU, 716-481-5747; luke48@
gmail.com; gbhamfest.hamgate. net.

NORTH DAKOTA STATE
CONVENTION

September 27, West Fargo, ND
FHRSYV

8 AM — 2 PM. Spr: Bed River Radio Amateurs.

Red River Valley Fairgrounds (Hartel Ag Bldg),

1805 W Main Ave. Ti: 145.35 (123 Hz). Adm; 38,

Bob Kirkeby, WBODSF, 701-541-3411; wbOdsf@

gmail.com; www.rrra.org.

Ohio (Berea) —Sep 28 FHQRSTYV

8 AM —2 PM. Spr. Hamfest Assn of Cleveland.
Cuyahoga County Fairgrounds, 164 Eastland Rd.
Ti-146.73 (110.9 Hz). Adm. $6. Glenn Williams,
AF8C, 440-835-4897, af8c@arrl.net; www.
hac.org.

Ohio (Cincinnati) —Sep21 CFHQR TV
8 AM —2 PM. Spr: OH-KY-IN ARS. Aiken High
School, 5641 Belmont Ave. T/ 146.67 (123
Hz). Adm: advance $5, door $6. Gary Coffey,
KBBMYC, 513-347-6396;, kb8myc@ arrl.net;
www.ohKyin.org.

Oklahoma (Ada)—Sep13 0 FHR SV

8 AM —1 PM. Sprs: Ada and Durant ARCs. Chick-
asaw Community Center, 700 N Mississippi Ave.
Ti-147.285 (114.8 Hz). Adm: $5. Chris Faulkner,
KDS5NQA, 580-332-1435; kdSnga@yahoo.com.

Oregon (La Grande) —Sep 13 F

9 AM — 4 PM. Spr. W7GRA Grande Ronde
BAA. La Grande Fairgrounds, 3604 N 2nd St. TI:
146.98 (100 Hz), 146.55. Adm. Free. Mike Orcutt,
KF7STF, 541-2004872; KF7STP@gmail.com;
wTgra.org/.

MID-ATLANTIC STATES VHF
CONFERENCE

September 26 — 28, Bensalem, PA
FHRST

Friday 6:30-10:30 PM (Hospitality Suite, Regis-
tration and Table-top Flea Market), Saturday
8 AM-5 PM (Conference), Sunday 8 — 11 AM
(Outdoor Tailgate), Spr; Mt Airy VHF Radio Club
(Pack Rats). InnPlace Hotel, 3327 Street Rd.
Caonference Registration: advance $40, door $50;
banquet advance $40, door $45. Rick Rosen,
K1DS, 610-270-8884; rick1ds@ hotmail.com;
packratvhf.com.

Pennsylvania (Brownstown) — Oct 4
RTV

8 AM — 1 PM. Spr: Red Rose Repeater Assn.
West Earl Community Park, S State St (Rte
772). Ti: 147.015 (118.8 Hz). Adm: §5, under 12
free. Allen Showalter, AB3NE, 717-397-3429;
allens011@verizon.net; www.w3rrr.org/.
Pennsylvania (Sinking Spring) — Aug 16

FHRTV
8 AM — 1 PM. Spr. Reading RC. Heritage Park
of the Sinking Spring Area Historical Society,
082 Clematis St. TI: 146.91 (131.8 Hz). Adm: $1
(nonham spouses and under 18 free). Harry Hoff-
man, W3VBY, 610-678-8976; harryhoffmanjr@
juno.com; www.qgsl.net/w3bn/.

W4DXCC/SEDCO CONVENTION

September 26 — 27, Pigeon Forge, TN
HGQRS

Friday2 —11 PM, Saturday 930 AM— 11 PM. Spr:
SouthEastern DX and Contesting Organization.
MainStay Suites, 410 Pine Mountain Bd. Saturday
evening banquet. Adm: advance $25, door $30.
Layfield Lamb, W4NL, 865-898-2279; winl@
roslynn.net, www.W4DXCC.com.

ARRL/TAPR DIGITAL
COMMUNICATIONS CONFERENCE

September 5 - 7, Austin, TX

HS

Friday 8:15 AM — 6 PM, Saturday 8 AM —6 PM,
Sunday 8 AM — noon. Sprs: ARBL and Tucson
Amateur Packet Radio. Austin Marriott South,
4415 South 1H-35, Austin, Texas; www.marriott.
com/hotel s/travel/aus ap- austin-marriott-
south/. Friday evening Social and Saturday
evening banguet. The Sunday seminaris a 4-hour
presentation by an expert in the field. Register
by contacting TAPR at 872-671-8277, www.
tapr.org/dcc.

Texas (Belton)—Oct4 . FHRTYV

7 AM — noon. Spr. Temple ARC. Bell County
EXPO Center, 301 Loop 121. T/: 164.82 (123 Hz).
Adm: $5.John Hobson, WD5BFS, 254-338-8620;
expo@tarc.org, www.tarc.org/hamexpo/.

Texas (Gainesville) —Sep27 " FHRTYV
7 AM —1 PM. Spr: Cooke County ARC. Gaines-
ville Civic Genter, 311 S Weaver St. TI. 147.34,
442,775 (both 100 Hz). Adm: advance $8,
door $10. Barbara Henderson, KF5TVC, 940-
T27-8342; bmranch2000@ gmail.com; www.
gainesvillehamfest.org.

Washington (Des Moines)—Aug23FH T
9 AM — 1 PM. Spr: Highline ARC. Des Maines
Activity Center, 2045 8 216th St. TI: 146.66
(103.5 Hz). Adm: $3. Dennis Reanier, W7UBA,
206-241-6812; swapfest@ highlinearc.org;
highlineare.org.

WASHINGTON STATE
CONVENTION

September 27, Spokane Valley, WA
FHQRSTYV

9 AM — 4 PM. Sprs: Kamiak Butte Amateur
Repeater Assn, NW Tri-State ARO, Palouse
Hills ARC, Inland Empire VHF Radic Amateurs,
Spokane DX Assn, University High School ARC,
and Panoramaland ARC. University High School,
12420 E 32nd Ave. Open-cry Auction. T/ 147.38.
Adm: §5. Betsey Ashleman, N7WRQ, 509-448-
5821, nTwrq@ aol.com; kbara.org.

Wisconsin (Cedarburg)—Sep 27 U FR T

6 AM -1 PM. Spr: Ozaukee RC. Fireman's Park,
796 Washington Ave. TI: 146.97 (127.3 Hz).
Adm: $5. Tom Ruhlmann, WSIPR, 262-377-6945;
teruhlmann@wi.rr.com; www.ozaukeeradio
club.org.

September 2014 103



75,50, and 25 Years Ago

Al Brogdon, W1AB

September 1939

= The cover photo shows a compact portable and emer-
gency station, mounted in a car trunk.

® The editorial beats the drums for the upcoming UHF
Transcon tests that will relay messages on UHF — an
echo of the early work of the ARRL

= Ray Woodward, W1EAQ, reports on “Hetrofil — An Aid to
Selectivity,” an audio phasing systemto eliminate hetero-
dynes.

u Charles Perrine, W6CUH, gives us "An Answer to the
E.C.O. Problem,” by designing and building an ECO that
has crystal stability.

® [n “High-Q Tank Circuit for Ultra-High Frequencies,”
Arnold Peterson reports on his high-stability oscillators
for 5, 2V2, and 1% meters.

=Don Wallace, WBAM, tells us how ham radio played am
important role in the Treasure Island to Honolulu Race,
in which “The Yacht ‘Contender’ Comes in First”

= | ouis Leuck, W8ANZ, tells about building “A Portable-
Emergency Utility Transmitter” for phone and CW opera-
tion.

September 1964

= The cover photo shows W1ICP’s two recent remodels of
the Monimatch antenna-matching indicator.

=The editorial notes, with pride, that a radio amateur —
Senator Barry Goldwater, K7UGA/K3UIG — has been
nominated for President of the United States, and gives
us a quick look at his ham history.

m Ralph Burhans, W8FKC, describes “An L.F. Tracking Filter
for Weak-Signal Reception” that uses phase-locked
reception.

= National Emergency Coordinator George Hart, W1NJM,
suggests ways to go about “Organizing Your Local
Emergency Corps.”

= Harry Gensler, KBOCO, tells about what must be the
simplest electronic keyer ever, “The Neon-Bulb Keyer”
The circuit uses one neon bulb, one battery, and one
resistor.

mGary Garriott, WASFMQ, wins the QST Article Contest
with “You and Emergency Power”

September 1989

= The cover photo montage looks at “The '70s”

mThe editorial reports that the ARRL Board of Directors
has voted (9-6) to petition FCC to establish a new class
of amateur license with no Morse code requirement.

= Pat West, W7EA, tells about the Boeing Employees
Amateur Radio Society’s collaboration to put China’s first
repeater on the air, in “Squelch Tails from China's Great
Wall”

= John Hennessee, KJ4KB, reports in words and photos
on “W1AW — Rededicated”

= Doug DeMaw, W1FB, describes his work on “A 1.25- to
25V, 2.5-A Regulated Power Supply”

®‘Tales of Triumph” is a collection of three tales of Novices
who learned by doing and are now heartily enjoying
Amateur Radio — David Cope, KC4HMK; Steve
Davidson, KCAGYD; and Janice Harding, KA35ZR.

=|n “How's DX7" Ellen White, W1YL/4, discusses “Pitcaim
Island's Bicentenary”
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Field Organization Reports

June 2014

Public Service Honor Roll

This listing recognizes radio amateurs whose public

service performance during the month indicated 70 or more
points in six categories. Details on the program can be found
at www.arrl.org/public-service- honor-roll.
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The following stations qualified for PSHR in previous months
but have not been recognized in this column yet: (May) WBQAS
215, M1UMJ 210, KW1U 130, WZEKE 130, N1IQ1 114, K1YCQ
110, W54P 110, N1TF 105, AJ4TH 100, N4RNM 90, N1LKJ 80,
KEB1WXC 80, ACTRB 80. (Apr) WBQAS 335, K9JM 100, KUsJ
90. (Mar) WBQAS 2489,

Section Traffic Manager Reporis

The following Section Traffic Managers reported:  AK, AL, AR,
AZ CT, EMA, ENY, EFA, EWA, GA, |A, ID IL. IN, K5, KY, LA,
LAX, MDC ME. M1, MN, MS, NG, NE, NFL, NH, NN.J, NTX, OH,
OK, OR, 5C, 50, SFL, 5JV, SNJ, 5TX, 5V, TN, UT, WMA, WCF,
Wi, WPA, WV WY,

Section Emergency Coordinator Reporis
The following ARRL Section Emergency Coordinators reported:
GA ENY, EWA 1A 1D, [N, KY, MDC, ME, MI, MN, MO, HC, ND,
ML MM, NTX, OH, SV, WV, Wwa.

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 mare
points or & sum of 100 or more origimation and delivery points
forany calendar month. Messages must be: handled on amateur
radio frequencies within 48 hours of receipt in standard ARRL
radiogram format. Call signs of gualifiers and their monthiy BPL
total points follow.

KK3F 2554, KEHTN 1771, WBSFHP 1620, WBSOTS 1404,
K&FA G 1030, N1IQ 1012, KZBDU 670, WaVX 600, KW1U 587,
WA1STU 584, K780 584, WASEZN 541, WVEIGNA 511.

BPL with Originations + Deliveries: NM1K 117, KBLJG 105.
The foliowing stations eamed BPL in May but were not listed
previously in this column: VE3GN A 857, N11QI 567,




Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record the passing of these amateurs:

NG1A
N1AD
YWA1BFA
N1DHW
KM1E
AB1ER
KB1ESQ
KATFSP
KATHEH
$K11ISJ
WIJLK
NILMT
KBILPU
AATNP
WINRE
K1PYJ
KA1SFH
WITPK
W1VTU
Waix
W1ZSG
KD2ACY
N2AMS
N2EHV
W2BNJ
MNN2C
YWB2CKB
WA2CUW
KC2DOX
KC2DRA
N2DWR
ND2E

Butts, Frederick J., Quincy MA
MNytch, Alexander J., Durham, CT
Mallett. David C., Waltham, MA
Murphy, Frank, Cambridge, MA
Wiseman, Kenneth W., Arrowsic, ME
Abery, Harry H. Jr, Newington, CT
Mitchell, Vernon, Nashua, NH
Whitney, Allen F, Waterford, CT
Davis, James B., Belfast, ME
Coggins, Bruce |, Vineyard Haven, MA
French, William A., Sebring, FL
Buckley, James, Walpole, MA
Quiray, Joseph W. Jr. Harrisville, Rl
Powers, William P Jr, Sutton, MA
Cyr, Lyn H., North Haven, CT
Godek. Laurence J., Lincoln, Al
Hill, Robert B., Stuart, FL

Hall. George E., Riverside, CT
Reno, John P, Farmington, CT
Chartier, Ronald L., Holyoke, MA
Calkins, David W., Westford MA
Snell, Christian S.. Rochester, NY
Haddad, Alpert, Elmira, NY

Poli, Oscar A., New Mifford, NJ
Wagner, Elmer E., Lebanon, NJ
Nusbaum, Edwin J., Skillman, NJ
Kazanowski, Richard F, Clark, NJ
Wagner, Thomas G. Sr, Cherry Hill, NJ
Fischetti, Robert D., Hyde Park, NY
Searles, Robert W, Olean, NY
Bozarth, Marla, Wenonah, NJ
Aurelio, Joseph A, Gray, TN

$WB2EPR Budinger, Mark L. S, Budd Laks, NJ

K2GQH
K2I0E
AJ2J
KAZJJW
WE2K
$KE2L
*W2LW

Moore, Stewart F, Queensbury, NY
Woodruff, Thomas A, Pulaski NY
Canup, Robert E., Salisbury, NC
Asselta, Anthony, Vineland, NJ
Snitchler, Melvin 0., Binghamton, NY
Brostek, Aonald W., Hubbardton, VT
Kostenbauder, Scott |., Poughguag, NY

#WASNVG Luke, Wallace W., Englewood, NJ

W2PJW
K2PRD
KB2RGC
$W2UB
K2wig
KAZZPX
W2ZZE
KAIFNH
WBIG
W3HPG
ex-W3IRR
W3JON
& WIKCM
K3KGF
N3IMCE
K3IMPZ
W3NBK
KB3ouzZ
W3RGH
KA3SVF
KB3UUF
KAIVOM
KE3WU
KAIWDK
KIWTZ
AAJYR
W3ZMR
KB4AES
N4AKD
W4EBZ
KE4FGF
W4FFW

Patterson, Edward A, Pleasantville, NJ
Sargent, John C. Jr, King of Prussia, PA
Davie, Kevin S, Montgomery, NY
Weir, Frederick V., Clarence, NY
Burke, Wiliam |., Herkimar, NY
Short, Stephen J., Schenectady, NY
Niemczyk, Henry J., Melville, NY
Mess, Kenneth L., Red Licn, PA
Moaore, Brian J., Saxonburg, PA
Curley, Robert F, Gibson, PA

Elliott, Dorothy H., Rehoboth Beach, DE
Buzzard, Elwood, Bangor, PA
Spitzkopf, Harry E.. Mims, FL
McCraw, Tommy F, Geftysburg, PA
Boyer, Richard J., Waymart, PA
Hairsine, Ralph L., Wilmington, DE
Courty, Charles H., Penn Hills, PA
Melson, William, Meshoppen, PA
Duffy, Erik H., Catonsville, MD
Wiles, Dale 5., Princess Anng, MD
Dunkle, Robert L., Sunbury, PA
Frankenbery, Fay N., Eighty Four, PA
Blank, Mark, Finksburg, MD
Longstreth, William H., Erig, PA
Smith, Robert L., East Springfield, PA
Devoe, William B., Oxford, PA

Harris, Robert D, Indian Trail, NC
Sasseen, Dewey E., Paducah, KY
Touw, T. K., Saint Simons Island, GA
Francis, Gerald R., Madisonville, KY
Brown, Michae! F, Coclidge, GA
Brewer, Grover Jr, Norfolk, VA

KB4FZT
KF4GZJ
KF4HHK
K4HKO
KJ4HM
K4KEU
waLQu
KB4MUY
KD4PH
KE4QUV
KJ4RPJ
WA4TQI
N4TRI
KJ4UKR
WaUMA
KI4USD
WAUXE
WEB4VREP
KALWGN
N4YMO
KD4YJJ
WA4ZPX
K4ZVQ
KASBHY
WEBRA
KASBUU
KSCK
#K5CK
K5GEN
KDSHGI
KD5JJJ
K5JJ8
$KEKR
NSKRP
WEMRT
WEPLH
NSPO
WESREB

N5SRQO
KCSTES
WETFH

& AKSV
NSVOA
NEWNL
KK5XJ
KC5YQF
N5ZCB
KDBGHC
ex-WEGZK
WAEHAN
WBLFC
WeLIU
WAEBNQZ
KERP
KABUFK
KCBUGI
WABUDR
WHEUG
WABUTD
$KCBUTF
WEWZM
WYBY
WUTA
KL7AI
KT7C
KC7cQz
K7CZ
$WTKRB
NTLKH
W7FO
WAT7QJL
K7RCR

Coolidge, Marie G., Hypoluxo, FL
Anderson, Raiph E., Asheville, NC
Vesser, Bobby L., New Markst, TN
Waddell, James A, Tarpon Springs, FL
Rickard, James 5., Fayetteville, GA
Fowler, Robert E., Clemmons, NC
Bates, Ross M. Sr, Nashville, TN
Stutts, Kenneth L. Jr, Salisbury, NC
Patton, Kenneth N, Greenville, SC
Richards, Harry E., Palm Bay, FL
Metcalf, Robert J., Lexington, TN
Seaberg, Walter F Jr, Nokesville, VA
German, Fred J., Woodville, AL
Williams, Stephen E., Cairo, GA
Demory, Floyd A., Taylorstown, VA
Hurt, Jehn C., Shelbyville, KY
Oney, Earnest, Winchester, VA
Pollock, Helen M., Louisville, KY
Davis, George W., Saint Charles, KY
Linker, Christopher M., Concord, NG
LeBlanc, Alfred J., Pensacola, FL
Stracuzzi, Alice B., Ocala, FL
Aimar, Charles E. Sr, Sullivan’s Island, SC
Guffey, RobertJ., Cooper, TX
Woodard, Gecrge, McKinney, TX
Franklin, Glenda F, Buna, TX
O’Malley, John J. Jr, Fredericksburg, TX
Townsend, Howard 0., Naples, TX
Mangum, Gene P, Tupelo, MS
Hoover, Bennie, Linden, TX
Kessell R K., Beaumont, TX
Thaxton, Fred, Springhill, LA
Wondergem. John M., Metairie, LA
Collins, Bily R., Combing, TX
Miller, John D. Sr, West Monree, LA
DeLong, Jim H., Alamogorde, NM
Ward, Marion L., Weatherford, TX
Clarkson, Annabeth 1.,

Walnut Springs, TX

Grimes, Sharon, Richmend, TX
Taliaferro, Timothy F, Caney, KS
Jobe, Sammie J., Princeton, TX
Dickey, Robert R., Benbrook, TX
Weaver, David W. Sr, San Antonig, TX
Massey, Giynn, Oklahoma City, OK
Floyd, William Wayne, Baird, TX
Hall, Beverly, Mountain Home, AR
Moller, Alan R., Benbrook, TX
Wells. Sclomon, Fresno, CA
Andrews, Calvin J., Klamath Falls, OR
Bailey, Dzan C., Prescott, AZ
Baucke, Cyril G. Jr, Fullertan, CA
Woltz, Robert L., Laguna Beach, CA
Strickland, Marlin C., Santa Rosa, CA
Shipman, Wendell R., Woodland, CA
Faulkner, Christopher ., San Diego, CA
Staley, Doris M., Lake Elsinore, CA
Myers, Arlo K. Jr, Riverside, CA
Inouye, Melvin F, Honolulu, HI
Sharrow, Bruce, Movato, CA
Burns, Judy A., Ridgecrest, CA
Sumida, RoyY, Visalia, CA
Strongman, Mildred, Lake |sabella, CA
Beyer, Edward H., Phoenix, AZ
Zeglen, Michael P, Anchorage, AK
Amos, Douglas L., Queen Creek, AZ
Osterman, John Ill, Kingman, AZ
Parfitt, William N., Springfield, IL
Yarnall, Wayne H., Portland, CR
Williams, Robert, Wapiti, WY

Guy, Arthur W., Kenmore, WA
Arrington, Alden C., Ogden, UT
Bledden, Kenneth C., Phoenix, AZ

N7REH
KF7UNQ
W7WBU
WBTWFZ
KB7ZXT
KBAEM
KEBXW
NECUN
N8DTR
KBEGU
NEFJS
KBHBT
WBHEC
ex-K8IWP
*WQBLH
KD8Qa

KCasSXa
KDasY
WaVAN
WaVXH
WEBWXS
KBZLG
KAIAHQ
WD3C
WASCCQ

$KIGCF

Hoban, Robert E., Las Vegas, NV
Zimmerman, Randal J., Henderson, NV
Malkin, Milard ., Vancouver, WA
Woodcock, Donald W., Spokane, WA
Kenck, Paul H., Chelan, WA
Wilson. Walter J.. Marshall, MI
Ayers, CarrcllW., Parkersburg, WV
Stuben, Donna S., Richmond, Ml
Clark, Michael C., Hamilton, OH
Burton, Philip L., Grand Rapids, M|
Patton, Edna, Hillsboro, OH
Gorman, Bobby L., Cincinnati, OH
Camp, Howard E., Muskegon, Ml
Alarie, Albert J. Jr, Flint, Mi
Harshbarger, B. Leon, Greenville, OH
Wonders, Stephen L. Sr,

Comstack Park. Mi
Mertz, Barry B, Columbus, OH
Pressman, Harold B, Mason, OH
Chambers, Erlin K. 51, The Villages, FL
Monsion, JamesW., Pinconning, Mi
Ryason, Louis, Battle Creek, Ml
Sansalone, Michele, Dearborn, MI
Wright, Edward M., Woodburn, R
Steiner, William H., Homewood, IL
Weisshappel, Karl F,

La Grange Park, IL
Rediske, Leon E., Grafton, WI

$WDIHGC Tieber, Martha, Peoria, IL

WDIHOW
NaIQ
KCSKGO
KAKKL
KBALAB
WAILNQ
NIOFF
VWIOME
KCSQR
NITO
WNSZ
KOAFH
KOAVR

S NOBW
WBOCQG
WOHUD
ex-WOLEY

WAOMWW
WONOQ
WONV
NOPNW

NOQBO
NOQBS
KCORH
WOWFM
WOYYG
KDOZIH
KOZLY
K0ZQT
VEBNOE
VE7CZN

DL4FBI
GaLwI

SP2DX
GMOSRD

Remer, Richard C., Burlington, Wl
Sawicki, Philip G., Palatine, IL
Sheetz, Harry A, Warsaw, IN
Bryant, William H., Bowling Green, IL
Spruce, Frank E., Holmen, WI
Truhlar, Anthony R., Chicago, IL
Ming, Thomas G., Dugger, IN
Sandefur, Carlos G.. Louisville, KY
Gillies, Malcalm J., Pekin, IL
Toman, Timothy J., Westmont, IL
Terpstra, Richard, Lowell, IN
Kirkhuff, Robert M. [Il, Madisen, AL
Angstead, Bill B, Fairfield [A
Wright, Benjaman D., Waterville, CH
Meyers, William E., Cedaredge, CO
Withey, Robert E., Willow City, ND
Modrcin, Martin “Bob”" R,

Overland Park, KS
White, Ronald D, Batavia, 1A
Gritzmacher, Donald, Westminster, CO
Arther, James Jr, Manhattan, K&
Connolly, Maurice R, Jr,

East Hanover, NJ
Henke, Marlys E., Columbia Heights, MN
Larson. Paul L., Austin, MN
McBee, James R, Topeka, KS
Emel, Matthew B., Axtell NE
Larson, Arthur B., Danbury WI
Messmer, Marg, Saint Charles, MC
Miller, Bobert F, Omaha, NE
Lee, RobertW., Omaha, NE
Kyhn, Larry, Calgary, AB, Canada
Spencer, James C.,

Vancouver, BC, Canada
Zuerneck, Helmut, Disburg, Germany
Francis, John, Bembridge,

Isle of Wight, Great Britain
Wysocki, Wieslaw “Wes." Sopot, Poland
Donaldson, Robert Adrian,

Cunfermline, Fife, Scotland
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid 51, 92801
(714) 533-7373

(80:0) 854-6046
Janet, KLTME Mgr

anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bl 51506
(814) 842-1786

(B77) BD2-1748

Eric, KEEJC, Mgr.

Magnolia between

S. VWictory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 5345757

(077) 092-1745

Nick, AKEDX, Mgr.

1-880 at 23rd Ave. ramp
pakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Vilia Rd., 92123
(8538) SH0-4200
(877)520-9623

derry, NGMCJ, Maor.

Hwy. 163 & CGlaremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) T36-0496

(877) 802-1740

Jon, KBWW, Mar.

So. from Hwy, 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy,, 19720
(302) 322-7092

(800) 644-3476

Ken, N2QHD, Mar.

RT.13 1/4 mi., So. |-295
delaware@hamradio.com

PORTLAND, OR

11705 5.W. Pacific Hwy,
g7223

(503) 598-0555

(80:0) 7 65-4267

Lean, W7AD, Mgr.
Tigard-29W exit

from Hwy. 5 & 217
portland@hamradio com

DENVER, CO

8400 E. [Niff Ave. #9, BD231
(303} 745-7373

(300) 444-9476

John WaIG, Mgr,
denver@hamradio. com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 2423615

(800) 559-7388

Gary, N7GJ, Mar.

Corner of 43rd Ave. & Pearia
phoenix@hamradlo com

ATLANTA, GA

8071 Buford Hwy. 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4V0, Mar.
Daraville, 1 mi. no. of [-285

atlanfa@hamradio.com

WOODBRIDGE, VA
(Mear Washington D.C.}
14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4700

Stewe, WASHG, Mar.

Exit 161, 1-95, So. to US 1
virginia@ham radio .cam

SALEM, NH

(Near Bosten )

224 N. Broadway, 03079
(603) 8983750

(800) 444-0047
Stewve, K1SMD, Mgr.

Exit 1, 1-83;

28 mi No. of Boston
salem@hamradio.com

12 STORE BUYING POWER

YAESU

The radico

FTDX1200 100w HF + 6M Transceiver

FT-897D vHFUHFHF Transceiver

FTM-400DR 2m/40 Mobile

= Triple Conversion Receiver With 32-bit Floating
Point DSP «40 MHz 15t IF with selectable3 khz, GkHz
& 15 kHz Roaofing Filters = Optional FFT-1 Supports
AF-FFT Scope, RTTY/PSK31 Encode/Decode, CW
Decode/Auts Zero-In» Full Color 4.3" TFT Digplay

FTDX5000MP Limited
200W HF + 6N Transceiver

« Internal Power Supply » Two Totally Independent
Receivers » Super Sharp “Roofing™ Filters = High
Performance Yaesu Custom-designed 32-bit Floating
Paint DSP = True Analog Meter Precision

FTDX3000 100W HF + 6M Transceiver

* 100 Watt HF/6 Meters » Large and wide color LCD
display * High Spead Spectrum Scope built-in = 32 bit
high speed DSP /Down Conversion 1stiF

Call For Low Pricing!

FT-450D 100w HF + 6M Transceiver

« 100W HF/6M = Auto tuner built-in » DSP built-in
« 500 memories « DNR, IF Motch, IF Shift

Call Now Fer Pricing!

= HF/6M/2ZM/TOGM = DSP Built-in = HF 100W (20W
battery) » Optional P.S. + Tuner » TCXO0 Built-in

Gall How For Our Low Pricing!

FT-857D Uitra Compact HEAHF/UHF

* 100w HF/8M, 50W 2M. 20W UHF » DSP included
* 32 color display = 200 mems + Detachable front
panel (vsK-857 requird)

Call For Low Price!

ongtaﬁﬁﬁ"‘

FT-T900R 2mr440 Mobite

«50W 2M, 45W on 440MHz «Weather Alert= 1000+
Memaories = WIRES capability « Wideband receiver
(cell blocked)

Call How For Your Low Price!

FT-8800R 2m440 Mobile

«V2UNV/U+U operation = Vs U full duplex = Cross
Band repeater function = H0W 2 3 5W UHF= 1000+
memary channels « WIRES ready

Call Now For Low Pricing!

+ Mail-in rebates expire 9/30/14. Contact HRO fer pramation details.

* Golor display -green, blue, orange, purple, qray =
GPS/APRS » Packet 1200/9600 bd ready » Spectrum
scope * Bluetooth « MicroSD slot* 500 mem per band

’, CAFM FDOMA 144/430
S FT1 D H 5W Digital Xcwr
-

«1200/9600bps AX.25 APRS & GPS
Recyr Built-in # Dual Band Operation
w/Dual Reevrs (V+V/U+WNV+U) =
Wideband Receive/AM Bar Antenna/
Aircraft Receive » 1266 Memory
Channels w16 Char Alpha Tagging

Also Available in Silver!

& -

UX-6R am/20/440 HT

= Wideband RX - 900 memories
* 5W 2/440, 1.5W 220 MHz TX »
Li-|OM Battery - EAl system = Fully
submersible to 3 ft. « CW trainer
built-in

Mew Low Price!

* ) If
<99 2 yx-eon
- RERNE

50/144/220/440 = BW (1W 222 MHz)
= Bluetooth aptional = Waterproof/
submersible @ wraonm » GPS APRS
operation optional = Li-ion Hi-capacity
battery » Wide band Rx

FT-60R 2mi440 sw HT

» Wide raceiver coverage = AM
air band receive » 1000 memory
chann els w/alpha labels = Huge LCD
display » Rugged diz-cast. water
resistant case * NOAA sev ere weather
alert with alert scan




12 STORE BUYING POWER

1G-9100 The All-Round Transceiver

IC-7200 HF Transceiver

* HF/50MHz 144/430 (440) MHz and 1200MHz*"
coverage * 100W on HF/50/144MHz, ¥5W on 430
(440) MHz, 10W on 1200MHz *'= Double superhet-
erodyne with image rejection mixer

IG-7800 A Mode Transceiver

+160-6M @ 200W « Four 32 bit IF-DSPs+ 24 bit ADJ
DA converters* Two completely independ ent recem ers
* +40dBm 3rd order intercept point

IC-7700 Transceiver. The Contester's Rig

= 160-10M = 100W = Simple & tough with IF DSP »
AGC Loop Manapement = Digital |F Filter » Digital Twin
PBT = Digital Moise Reduction « Digital Noise Blanker
= USE Port for PC Control

=

IC-718 HF Transceiver

= 160-10M* @ 100W = 12V operation * Simple to
use» CW Keyer Built-in » One touch band switching
*Directfrequency input = VOX Built-in = Ban d stacking
register « IF shift = 101 mem ories

i
5
SININGE

All Mode

|B-71 ﬂ ﬂ Transceiver

* HF + 6m operation * +40dBm ultra high intercept
point ® IF DISP. uszer definad filters « 200W output
power full duty cycle « Digital voice recarder

|7 4100

S TANT
SANINDS

IC-7600 an Mode Transceiver

* 100W HF/6m Transceiver, gen cov. receiver » Dual
DSP 32 bit» Three roofing filkers-3, 6. 15khz » 5.8 in
WOVGA TFT display » Hi-res real time spectrum scope

IC-7410 HF/50MHz Transceiver

» 32-bit floating point DSP unit » Double Conversion
Super-Het Beceiver = Built-in 15kHz 1st IF Filtar «
Built-in Band Scope = Large, multifunction LGD «
RTTY Demodulator & Decoder « USH for PC contral

* HF/50144/430/440 MHz Multi-band, Multi-mode, IF
[OSP=D0-5TAR DV Mode (Digital Woice + Data) = Intui-
tive Touch Scrzen Interface » Built-in BTTY Functions

ID-5100A vHFUHF Dual BandDigital Txevr

= Analog FM/D-Star DV Mode = SD Gard Slotfor Voice
& Data Storage » 50W Output on VHR/UHF Bands
= ntegrated GPS Receiver = AM Airband Dualwatch

* FM Analog/DV Repeater List Function

e
IC-V800D 21 mobile Transeeiver

* 75 watts » Dynamic Memory Scan = CTCS5/DC8
encode/decode witone scan = Weather alert » Weather
channel scan+ 200 alphanumeric memories

+ instamt savings expire 930/T4. Contact HR O for promation defails.

“Excapt G0M Band. ' Frequancy covemgs may vary. Aefer io owner's manual fr eact specs. ** “Tested fo surndwe afer baing andsr 1m of water for30 misufes.
*' 0 ptionadl UX-9700 required. 05T SEFT 2074, The loom bpa i 3 repistersd tradema i of leom o6, 70042

* D-STAR & GPS upgradeable 2M/70CM = 50/15/6W
BF output levals« RX: 118-173.905, 375-540.995 §10-
999.99 MHz " * = Analog /digitalvoice with GPS (optional
UT-123) = 500 alphanu meric memories

D-STAR

WHF FM
IC-23UU H Transcever

ANAHEIM, CA
(Near Disneyland)

933 N. Euclid 5t., 92801
(714) 533-7373

(800) B54-6046
Janst, KLTMF, Mgr.

anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bl., 91508
{818) 8421746

(877) 8021748

Eric, KEEJC, Mar,

Magnolia between

§. Victory & Buena Vista

burbank@ham radio.com

OAKLAND, CA

2210 Livingston St., 84606
(510) 5345757

(877) 892-1745

Mick, AKGDX, Mgr.

|-880 at 23rd Ave. amp
sakkand@hamradio.cam

SAN DIEGD, CA

5375 Kearny Villa Rd., 92123
(858) 580-4900

(877) 520-9623

Jerry, NSMCJ, Mgr,

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA

510 Lawrence Exp. #102

940 85

{408) 7369496

(877) 892-1749

Jon, KEWV, Mgr.

So. from Hwy. 101
yvile@hamradio. com

+ G5W RF Output Power « 4.5W Audio Dutput =
MIL-STD 810 G Specifications « 207 alphanumeric
Memory Channels * Built-in CTGSS/DTCS Encode/
Decode=0OM3

Analog + Digital
Dual Bander s
~{N-

[D-880H p-starn <8

+[I-5TAR DV mod e operation = DR (D-5TAR repeater)
maode=Free software download = GPS A mode for easy
D-PRS operation = One touch reply button (DV mode)

+Wideband racever

Analog + Digital

IC-92AD pualBander

® 2M/TOCM @ 5W » Wide-band RX 405
kHz -999.9 MHz" " « 1304 alphanumeric
memories * Dualwatch capability = IPX7
Submerseble* ** « Optional GPS speaker

Mic HM-175GPS

WHF/UHF Dual Band

ID=51A Teansceiver CXEITTready]

*« 5/2.5/1.0/0.5/0.1W Output * RX: 0.52-
1.71, 86-174, 380-479 MHz"* = AM/
FIM/FEM-MANFM/DY « 12304 Alphanumeric
Memory Chls *Integrated GPS = D-STAR
Repeater Directory « IPX7 Submersible

I D'31 ﬁ UHF Digital Transceiver

5W Qutput Power = FM Analog Voice
or D-STAR DV Mode = Built-in GPS
Receiver » |PXT Submersible « 1,252
Alphanumeric Memory Channels

D-STAR

O
ICOM

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy,, 19720
(302) 322-7092

(800) 6.44-4476

Ken, N2OHD, Mor.

RT.13 1/4 mi., So. 1-295
delaware@hamradio.com

PORTLAND, OR
11705 5.W. Pacific Hwy.
97223

{503) 59§-0555

(800) 765-4267
Leon, W7AD, Mgr
Tigard-SEwW exit

Trom Hwy.5 & 217
portland@hamradio.com

DENVER, CO

8400 E, Lff Ave. #9, 80231
{303) 745-7373

(800) 444-9476

John WaIG, Mgr.
denver@Bamradio. com

PHOENIX, AZ

10613 N 43rd Ave., 85029
{602) 2423515
(800)559-7388

Gary. N76J, Mar.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7927
Mark, KJ4V0, Mar.
Doraville, 1 mi. no. of [-285
atlamta@hamradio. com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Builld America Dr.
2119

(703) 643-1063

(800) 444-4708

Steve, WASHG, Mor.

Exit 161, |95, S0. to US 1
virginiz@kamradio.com

SALEM, NH

(Mear Boston}

224 N. Broadway, 93079
(603) 898-3750

(800) 444-0047

Stave, KASMD. Mar.

Exit 1, |-53;

28 mi. No. of Boston
salem@hamradio.com



ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St.. 92801
(714)533-7373

(800) 854-6046
Janet, KLTMF, Mar.

anaheim@hamradio.cam

BURBANK, CA

1525 W. Magnolia B, 91508
(818) 842-1786

(877) BG2-1748

Eric, KEEJC, Mar.

Magnolia betwesn

5. Victory & Buena Vista
burbank@hamradie.com

OAKLAND, CA

2210 Livingston 51., 54606
(510) 534-5757

(877) 892-1745

Nick, AKEDX, Mar.

1-830 at 23rd Ave. ramp
osakland@ham radio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 56:0-4900

(877) 520-9623

Jerry, NSMCJ, Mar.

Hwy. 163 & Clarement Mesa
sandigge@hamradio com

SUNNYVALE, CA
210 Lawrence Exp. £102
894085

(408) 736-9496

(877) 892-1749

Jon. KWV, Mar,

So. from Hwy. 101
sunnyvale@hamradie.com

NEW CASTLE, DE
(Near Philadeiphia)

1509 N, Dupont Hwy., 187249
(302) 322-70892

(800) 644-4476

Ken, N2OHD, Mgr.

RTA3 14 mi., So. |-295
delaware@hamradis.com

PORTLAND, OR

11705 S.W. Pacific Hwy,
97223

(503) 598-0555

(800) 765-4267
Lean, WTAD, Mgr.
Tigard-9oW exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

B400 E, |Iff Ave. #9, 30231
(303) 745-7373

{800) 444-9476

Jehn WEIG, Mgr.
denver@hamradia.com

PHOENIX, AZ

10613 N. 43rd Ave., 35029
(602) 242-3513

(800) 550-7388

Gary, NTGJ, Mar.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7927

Mark, K34V0, Mgr.

Daoraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washimgton D.C.)
14803 Build America Dr,
22191

(703) 643-1063

(800) 444-4799

Steve, WASHG, Mgr.

Exit 161, 1-85, So. to US 1
virginia@ham radis .com

SALEM, NH

(Near Boston)

224 M. Broadway, 03078
(693) BHE-3750

(800) 444-0047
Steve, K1SMD, Mar,
Exit 1, 1-83;

28 mi; No. of Boston
silem@hamradio.com

12 STORE BUYING POWER

WORLOWIDE DISTRIBUTION

TS-990S 200w HF + 6M Transceiver

TM-D710G 20440 Dualband

* World's first dual TFT display = 200W output on all
bands = +0 1ppm TCX0 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 conversiom, new
mixer & narrow band roofing filters = Third order
intercept point (IP3) +40dBm for highest level of RX
performance ( main receiver)

Call For Special Price!

TS-5908 Hr + 6M Transceiver

* 100W HF + 6M = 500 Hz & 2.7 KHz roofing filter
* Built-in auto tuner = Best dynamic range in class
* 32 bit DSP

Gall How For Low Price!

* 100W HF, 6M, 2M = 50W 700M
» TS-2000X 10W 1.2GHz -
» Built-in TN, DX packet cluster ]
¢ |F Stage DSP = Backlit front key panel

Call How For Special Price!

* V4V +U/U+U operation = Built-in GPS = Built-in
TNC for APRS & DX-Cluster operation » 50W 2M
& UHF = 1,000 memaries » Dual receive = Green or
amber backlight colors » Latest APRS firmware w/
new features * Sky Command || remote functions
Call Now For Special Price!

TM-V71A 2m/440 Dual Band

+ High RF output {30W) = Multiple Scan » Dualreceive
on same band (VxV, UxU) » Echolink™ memory (auto
dialer)» Echolink® Sysop mode for node terminal ops
= [nvertible front panel = Choice of greenfamber for
LCD panel » 104 code digital code squelch » “Five in
One” programmable memary = 1000 multifunction
memory

Call Now For Your Low Price!

TM-281A 2 tr Mobile

* 65 Watt+ 200 Memories = CTCSS/DCS
* \il-5td specs = Hi-guality audio

Call Now For Special Low Price!

+ Kenwoed coupens expire 831414, Gontact HRO fer prometion details.

-
* 4B05SAT 1 00W HF & 6M wiAT P e =
* Remotable wifront panel/speaker, 4 I?}W‘*‘-
* D5P built-in . 50 515_“05.&1
Call How For o
Low Price! #/ ;N s a8tk

20440 HT with
TH-DT72A extended RX

« 5W TX, BX 118-b24 MHz, VxU,
WxV, UsU

* APRS w/built-in 1200/8600 TNC

* Built-in GPS, Built-in U58,
digipeater

« Echolink® compatible,

* Mil-Spec 5TO810

Gall For Special Low Price!
* h ll
i 4
TH-F6A 2m220440 < SE9 z

* Dual channel receive =
+ 1-1300 MHz (cell blocked) RX
= FM, AM, 558

« 5W 2M/220/440 TX, FM
* 435 Memories

* Li-lon Battery

Call For Low Price!

TH-K20A 2M Handheld

* 2 5.5W

=V OX

= GTGS3/MESE/M750 Burst buit-in
* Weath er alert

Gall For Special Low Price!




12 STORE BUYING POWER

ACOM-1000

RRC-1258 Mkli-S-Set

* HF and 6 Meter 1KW Amplifier
= Match 3:1 SWR with No Tuner
* User Friendly QSK Operation

* LCD Message Display

* Single 4CX800a Tube

* Vacuum Antenna Relays

Call For Additional AGOM Products!

i /iR
INDUSTRIES™

I w—

*218XATC-PL-(length) RG8x
(240UF) w/PL25% Connectors
Each End. Weather-Proof
Heai Shrink Tubing.

= Stranded Center Conductor.

= 95% TC Braid + bonded
100% Foil Shield.

= Very Flexible, Light Weight, and
Smaller than RGS sizes.

* Non-Contaminating-UV Resistant-
Direct Burial-Black Jacket.

This set of interfaces allows remote control of your
Amateur Radio Station via Intarnet in a user-friendly
and cost effective way! RemoteRig gives vou control
of the radio coupled with crystal clear TX & RX audio
and sending CW with your own Paddle!

Mew! Now Stereo Version for Dual Receiver radios.

Works with all Computer-controllable radios from:
Alinea - Efecraft - ICOM - Kenwood - Yaesu

For radios with detachable front panels no PC

is required for:

TS-48 OHX/SAT, TS-2000 (RC-2000 req'd); 1C-703/
Plus; IC-706 series; DX-SRET; IC-2820H; IC-R2500

Just simphy insertyour control box in place of your

front panel interconnect cable, place the body of the
radio an the remote end and vou are on the air as if

you are there! Extra Contraller and Remote interface
units sold individually for multiple sites/users.

Mow includes 12V power supply, $12.95 value!
Available exclusively from all HRO locations!

TX-455

MA-40

« AD Tubular Tower
Call For Latest Pricing!

MA-550

* 55" Tubular Tower

* Handles 10 sq. ft. at
50 mph

» Pleases neighbars with
tubular streamlined look

Call For Latest

= 55" freestanding crank-up

* Handles 18 sq. ft. @ 50 mph

* No guying required

* Exfra-strength canstruction

* Can add raising and motar drive

ACCESSOrY

= Towers rated to EIA specifications
* Other models at great prices!

Call For Latest Pricing!

ANAHEIM, CA
(Mear Disneyland)

833 N. Euclid St., 92801
(714)533-7373

(800) 854-6046
Janet, KLTMF, Mar.

anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia BL, 91506
(818) B42-1786
{877)802-1748

Eric, KBEJC, Mgr.

Magnolia betweaen

S, Victory & Buena Yista

burbank@hamradie.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-6757

(877) 892-1745

Nick, AKEDX, Mar.

1-B80 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Willa Rd., 92123
(858) 560-4900

(877) 520-9623

Jerry, NSMCJ, Mar.

Hwy. 163 & Clarem ont Mesa
sindiego@hamradin. com

SUNNYVALE, CA
910 Lawrence Exp. #102
84085

(408) 736-9496

(877) 892-1740

Jon, KEWY, Mar.

So. from Hwy. 1041
sunnyvale@hamradis.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 18720
(302) 322-7092

(800) 644-4476

Ken, N2OHD, Maor.

RT131/4 ml., So. 1-295
delaware@hamradio.com

PORTLAND, OR

11705 5.W. Pacific Hwy.
97223 )

(503) 598-0555

(800) 765-4267
Leon, WFAD, Mar.
Tigard-9SW exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, €0

8400 E. |Iiff Ave. #9, 80231
(303) 746-7373

(800) 444-0476

John WBI6, Mar.

denwer@hamradis.com

PHOENIX, AZ

10613 M. 43rd Ave., 85029
(602) 242-3513

(800) 5508-7388

Gary, N7GJ. Mgr.

Cormer of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA
8071 Buford Hwy.. 30340

(770) 263-0700

*235-5X-(length) 1” Wide (800) 444-7927

AllUS Towers shipped by truck;

XXX

Tin-Cop_per wming freight charges additional. Mark, KJ4V0. Mgr,
Terminals Each End. 1 i Doraville. 1 mi. no, of 1-285
Adhesive-Lined AvMap G6-APRS Navigator atlanta@hamradio. com

X

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4700

Stave WASHGE, Mar.

Exit 161, 185, So. to US 1
virginia@hamradio. com

SALEM, NH

{Near Boston)

224 N_Broadway, 03072
(B03) 8IB-37510

(800) 444-0047
Steve, K1SMD, Mor
Exit 1, 1-93,

28 mi. No. of Boston
salem@hamradio.cem

Heat Shrink Tubing.
= Grounding Braid Heavy Grade.
= Construction: 38x48x18/864
Tga 85 Amps,
= Eqsy termination: %"
Stud Ring Terminals.

* Full bi-directional R5-232 APRS communication

* APRS contact manag ement

+[OR {Dead Reckoning) Tactical Feature

*|ncludes Kenwood-ready cable

* 5D card preloaded with maps of North America

+ Compatible with TH-D72A, TM-D710A, TH-D7A,
TW-D700A

X

[

X

KX
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AR R L PUBLICATIONS sHoP DIREGT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP ORDER TOLL-FREE 1-888-277-5289 (US)

License Study Materials

Ham R-ldm @‘

Mameal

Technician Class

Exam: 35-question Technician test (Element 2)

MNEW! The ARAL Ham Radio License Manual—3rd Edition.
Ham radio’'s most popular license manuall Organized in easy-to-
understand “bite-sized” sections, this is all you need to become
an Amateur Radio operator.

Order No, 0222 . ...

. $20.95
. $17.95

NEW! ARRL's Tec A—86th Edition. Order No. 0178..
Ham Radio for Dummies. 2nd Edition. Order No. 0502....
Technician Class Flash Card Set. Order No. 1345 :
Technician Class Course HamTestOnline™: Order Mo, 0132,

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.

Order No. 8118... i
ARRL's General 0 &A 4th Edltlon Drder No 8089
General Class Flash Card Set. Order No. 1357.........
General Class Course HamTestOnline™. Order No.

Extra Class (upgrade from General)

Exam: 50-question Extra test (Element 4)
The ARRL Extra Class Lice nse Manual—10th Edition.
Achieve the highest level of Amateur Radio licensing!
Order No. 5170... O LG
ARRL's Extra Q & .A 3rc| E

Order No. 4708... )
Extra Class Flash Carc[ Sel Drder No 1 366

..$20.95

..$29.95

... $17.95
. $39.85

Extra Class Course HamTestOnline™. Order No. 0150... ... $34.95
Operating and Reference
The ARRL Qperating Manual for Radie Amateurs. 10th Edition.
Order No. 5365... ..ARRAL Member Price $29.95.......... $34-95
The ARRL Flepeater Dlreclory!* 2014;’2015 Edition.

Pocket-sized. Order No. 0208.........ARAL Member Price $12.95.......... 63495

Desktop Edition. Order No. 02‘15....AF|F|L Member Price $17.95........... $19-08

TravelPlus for Repeaters™ 2014/2015 Edition. CD-ROM, Ver 18.0.

Order No. 0246

TravelPlus Mobile GPS Download 2014'2015 Edition.

Order No. 0406... S

Your First Amateur Radlo HF Statlan

Order No. 0079... ......ARRL Member Price $18.05........... {208

Radios to Go! OIde No 0 viviinienii. ARBL Member Price $15.95..

The ARRL DXCC List. April 2012 Edition, Order No. 3862 ..

RF Exposure and You. Order No. 6621..

Hints & Kinks for the Radio Amateur. 181‘.1’! Edmon

Order No. 5200... - ..ARBRL Member Price $19.95..

The ARRL Field Da-,r Handbook Order MNo. 0885 ..

FCC Rules and Regulations. 2nd Edition. Order No 11?3

Getting Started with Ham Radio. Order No. 9728...

ARRL Software Library for Hams. CD-ROM, Ver 4. CI

Order No. 4364... .ARRAL Member Price $§19.95...........

ARRL Software Ltl:lrar].r for Hame Download.

Order No. 4364D .. R ..$19.95

Remote Dperatmg f'or Ama‘teur H.ad(o. Order No. 0822 ...

Amateur Radio on the Move. Order No. 9450......................

Radio Science for the Radio Amateur.

Order No. 3381 ... .ARAL Member Price $24 95..

‘Storm Spotting a ateur 0. Order No. 0808... &

Morse Code Operating for Amateur Radio.

Order No. 0004 .. TR ..ARAL Member Price $15 85 s 3485

Your Introclmtlon ‘lo Morse Code Order MNeo.B314 ..

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

A Year of DX. Order No. 0040 .. i

The Complete DX'er. Order No 90?3
ARRL Map of North America. 2?‘ X 39“. Order No. 8977 ...
ARRL Map of the World (Azimuthal). 27" x 39". Order No. 77
ARRL Map of the World (Robinson). 26" x 34.5". Order No. 88
ARRL Worked All States (WAS) Map. 11" x 17". Order No. 1126
The Radic Amateur's World Atlas. Order Mo. 5226......

RSGB Amateur Radio Operating Manual. Order No. 2300

RSGB Amateur Radio Mobile Handbook. Crder No. 5225..

NEW! RSGB I0TA Dlrec:‘low 50th Anm\rersary

Order No. 9918.. o

NEW! RSGB Preﬁx Gusde Drder No 9992

RSGB Six and Four. Order No. 3764 ............

RSGB LF Teday. 3rd Edition. Order Mo. 0387

RSGB Radio Orienteering. Order No, 0131 ...

RSGB Merse Code for Radic Amateurs. 11th

RASGB Computers in Amateur Radio. 2nd Edition. Order No. 6193 ......... $24.95
2014 Super Frequency List on CD-ROM. Order Mo. 9993 ...................... $44 95
2014 Shortwave Frequency Guide. Order No, 9931 .. $59.95

Antennas and Transmission Lines

The ARRL Antenna Book—22nd Edition.
All the information you need for complete antenna systems—irom
planning, to design and construction. CD-ROM included! The
22nd edition includes a complete reorganization, new content,
and exciting new antenna projects.
Softcover Antenna Book, Book with CD-ROM,
Order No. 6048... !
Basic Antennas. Grder No 9994
The ARRL Antenna Des:gners Notebook

C!rdelr No 1479.. - .
Antenna Mode!lng for Beg:nners

Order No. 3861.. ..ARBRL Member Price $34.85...................
Short Antennas for Small 150 Meter Radio.

Order No. 5798.................c.oo.....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..........................ARRL Member Price $22.95......
Antenna Towers for Radie Amateurs. Order No. 0946 ...
The ARRL Guide to Antenna Tuners. Order No. 0884 ...
Understanding Your Antenna Analyzer.

Order No. 2889.........c..0..0000.. . ARRL Member Price $22.95......
ARRL's Yagi Antenna classics. Ordar No. 8187 ...
Simple and Fun Antennas for Hams. Ordar No. 8624 .
ARRL's Wire Antenna Classics. Order Mo. 7075..
More Wire Antenna Classics—Vol. 2. Order Mo. 77
ARRL's Even More Wire Antenna Classics. Vol, 3.
Order No. 0239.............c..co.o....ARRL Member Price $19.95......
More Vertical Antenna Classics. Order Mo. 8795 ...

Vertical Antenna Classics. Order No. 5218 ...,
ARRL's VHF/UHF Antenna Classics. Order Mo. ;
ARRL Antenna Compendium. Vol 1. Order No. 0194 ...
ARRL Antenna Compendium. Vol. 2. Order No. 2545
ARRL Antenna Compendium. Vol. 3. Order No. 4017
ARRL Antenna Compendium. Vol. 4. Order No. 4912
ARRL Antenna Compendium. Vol. 5. Order No. 5625
ARRL Antenna Compendium. Vol 6. Order No. 7431
ARRL Antenna Compendium. Vol. 7. Order No. 8608
ARRL Antenna Compendium. Vol. 8. Order No, 0991 ...
The Care and Feeding of Transmission Lines.

Crrder No. 4784............cocoeoo...ARRL Member Price $24.95 .................
NEW! RSGB An Introduction to Antenna Modeling.
Crder No. 9500... :

RSGB Practical ere Anlenms Order No HB?S
RSGB Practical Wire Antennas 2. Order No. 9563.
RSGB Successful Wire Antennas. Order No. 0363
RSGB HF Antennas for Everyone. Order No. 0145 ..
RSGEB HF Antennas for All Locations. Order No. 4300
RSGB Antennas for VHF and Above, Order MNo. 0501 ..
RSGE Building Suceessful HF Antennas. Order No. 0800,
RSGB Stealth Antennas. Order No. 3208 ........
RSGB Backyard Antennas. Order No. RBYA
RSGB Antenna File. Order No. 8129..
Practical Antenna Handbook. Order !
Antenna Zoning. 2nd Edition. Order No. 1102...
Antennas: Fundamentals, Design, Measurernerlt

Standard Edition. Order No. 0320.....

Deluxe Edition. Order No. 0175..
Up the Tower. Order No. 1260.............
Tower Climbing Safety & Rescue. Order No. 1108...
Transmission Line Transformers. Order No. TLT4 ...
Easy Solution of Practical Trans mission Line Problems.

Order NO. 4328 .......oeiieeei e st it snen psasian s srmers e D2O.DE
CD-ROM/DVD Collections
2013 Periodicals on DVD. Order No. 0093 ... 52495

82495
.§24.95
.$24.95
.§24.85
.§24.95
.$19.95
. $19.95
.$19.95
.§19.95
.$19.95
. $19.95
.$19.95
..$19.95

2012 Periodicals on DVD. Order No. 3152.....

2011 Periodicals on CD-ROM. Order No. 5651,
2010 Periodicals on CD-ROM. Order No. 2001,
2009 Periodicals on CD-ROM. Order No. 1486,
2008 Periodicals on CD-ROM. Order No. 94086,
2007 Periodicals on CD-ROM. Order No. 1204,
2005 Periedicals on CD-ROM. Order Ne, 9574,
2003 Periodicals on CD-ROM. Crder No, 8124,
2002 Periodicals on CD-ROM. Order No. 8802,
2001 Periodicals on CD-ROM. Crder No. 8832,
1999 Periodicals on CD-ROM. Crder No, 7881,
1997 Periodicals on CD-AROM. Order No. 6723,
19986 Periodicals on CD-ROM. Crder No. 6109 ...
Radlio Amateur Callbook CD-ROM w/USB Drive.
Summer 2014 Edition. Order No. 9915 .
HamCall™ CD-ROM. Order Mo. 8991

QST on CD-ROM/DVD!

.$49.95
... $49.95
onplm 112
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ENGINEERING

. New!,
Receiver Guard 5000

Protect your sensitive receiver against high levels of RF
from strong or nearby signals. DX Engineering’s Receiver
Guard 5000 is perfect if you have a recerve antenna
saturated with high RF levels. Itis also useful for Field
Day, SWL orif your neighbor generates alot of RF

The RG-5000's advanced design limits strong signals
with minimal harmonic noise and 1s RF transparent
atnormal receiver signal levels. Designed for the
world-class multi-fransmitter contest station K3LR,

1t offers 100% protection to expensive transciever
front-ends. The RG-5000 provides performance and
frequency coverage superior to other devices. At a
continuous input of 10W maximum, output is only +10
dBm (83dB over 5-9), and insertion loss isunder 0.15
dBm 0.5 to 50 MHz.

DXE-RG-5000 Receiver Guard 5000............... $69.95

Copper N e W..’
Ground Rod Clamp '

This clamp 1s the perfect mounting platform for up

to six of the comrmon coaxal protector models from
PolyPhaser and Alpha Delta, sold separately. It
secures toa 1/2"-5/8" 0.0. ground rod using the
included stainless hardware. The clamp /s shown with
optional parts,

DXE-UCGC  Copper Ground Rod Clamp

Rotator

Control Line Protector

This unithas eightindividual terminals thatwill
automatically shunt to ground when voltage spikes
above 82 Vdc, in either polanty. Itfeatures a gasketed,
weatherproof metal enclosure with an integrated stud
for easy mounting,

DXE-IS-RCT  Rotator Confrol Line Protector .. $169.95

New Products Unveiled at Dayton

Dual Vertical Array

The Dual Yertical Array 15 an easy-to-install two-element
vertical antenna phasing system that offers great HF
performance. Ituses a new design toincrease array
efficiency by eliminating the waste load portfound on
previous systems. The array can handle 2 kW, with a
front-to-back over 20 dB and up to 3 dB of gain over a
single vertical.

The DX Engineening Dual Vertical Array systems are
available for the 160, 80 and 40 meter bands. More
bands are coming soomn.

DXE-DVA-180-P Dual Vertical Array,

160M with controller............. $4865.90
Dual Vertical Array,

80M with controller............... $454.90
Dual Vertical Array,

40Mwith controller............... $439.90

DXE-DVA-80-P

DXE-DVA-40-P

~

\!

—_—

DXE-CG-8U

Cable Grippers
These grippers are the perfect complement to
DX Engineering’s Coaxial Cable Prep Tools. They help you
securely hold your cable while you're doing the proper
prep. They're also effective for holding the cable as
vou're pulling it off a spool or out of a box for a run.
DXE-CG-8U Cable Gripper for

RG-BUSize Cable .............

Cable Gripper for
RG-BXSizeCable.........cccv.

DXE-CG-8X

Receive Antenna and
Noise Phasing Controller
Combine two identical receiving
antennas to create a directional
pattern. The controller lets you
adjust the antenna pattern asif
youwere physically moving your
antennas.

U TATE ELECTROMIGALLY
S

+ Exceptional dynamicrange—nearly 1,000
times (30 dB) better than nearest competitor
Phasing rotates more than 360° with smooth control
Low-noise, high dynamic range amplifiers
Phases outnoise from a single direction
Works on all modes, 300 kHz to 30 MHz
+ Provides power for external active antennas
DXE-MCC-1 Receive Antenna Variable
Phasing Controller only ......$599.95
Active Antenna Phasing System
with Controller................ §1,133.95

DXE-AAPS3-1P

NCC-1 Optional i}
Receive Filters Ne w:

These filters are an upgrade to your

NCC-1 Receive Array Phasing Unit,

offering enhanced, frequency-specific
directional noise and signal nulling 6\\\
performance. They're an excellent addition \é{.

to your NCC-1if you enjoy AM DXing, HF A
operation and SWL. By reduang or excluding
frequency-specific signals thatnormally cause interference,
thesefilters lower the noise floor of the desired pass-band
to dramatically improve reception

They have a nominal insertion loss of 1 dB. Purchase your
filters in pairs, soyou can match each recenve antenna input
to its corresponding pass-band sloton the NCC-1

Part Number
DXE-RXFL-LP160M

E-RXFL-LP8aM
RXFL-LP40M
P20M
- P15M
P10M
P 160M
P8OM
PA0M
P20M
-HP15M
-HP 10M
BPF160

Description

Low Pass

Band(s)
160M & below |
Low Pass 80M & below
Low Pass 40M & below
Low Pass 20M & below
Low Pass 15M & below
Low Pass 10M & below
High Pass 60M & above
High Pass 80M & above
High Pass 40M & above
High Pass 20M & above
High Pass 15M & above
High Pass 10M & above
Band Pass 160
80 Band Pass 80
F40 Band Pass 40
F20 Band Pass 20M

L

bt s
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Band Pass

Extended Same-Day Shipping Hours, Details at DXEngineering.com

FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Details at DXEngineering.com

ORDER BY 10 PM

SAME-DAY
SHIPPING

-Eri, 10 pm ET
M:}:-ngéck lcems

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code: +1
Fax: 330.572.3279 Sale Code: 1409QS

Prices & specifications subject to change without notice
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Continued from page 110

Practical Circuits and Design

The ARRL Handbook - 2014 ARRL Centennial Edition.
Celebrate ARRLs first 100 years of advancing the art and
science of radio with this ARRL Centennial Edition of The
Handbkeok. This edition has been extensively
revised to reflect the latest techrnology and
innovation in the field of applied electronics and
communications.

Softcover Handbook. Book with CD-BOM.

HAN DB OOK

' . " Order No. 0007... s e, T L L
Undershnd:ng Bas ic Electronics, 2nd Edm on
Order No. 0823 .. ARRAL Member Price $29.95 .......... 63206
Basie Radio Order No 9558 ..$29.95
Digital Signal Processing Tech nnlogy
Order No. 8195.. I .. Closeout Special $34.95 .. - 4406
Circuit Slmulahon and Ana Iysu
Order No. 0055.. . .ARAL Member Price $24.95 .......... 62786
Amateur Radio Transoewer Performance Testing.
ARAL Order No. 0086....................... ARAL Member Price $19.95 ........... 22.95
ARRL's Hands-0On Radio Experiments. Order No. 1255 ......... $19.95
ARRLs Hands-On Radio Experiments—Volume 2.
Order No. 3411, i . ARAL Member Price $22.95 .......... $626:86

Hands-On Radln Parts I(i!. Urder No. 255K ..ooeerecrinenne
The ARRL RFI Book. 3rd Edition. Order No. 0815 ..
Experimental Methods in RF Design. Revised 1st Edition
Order No. 9239 ..
Ham Radio for Arduinc and

Order No. 3244 . Tl AF|F|L Member Price $29.95 ... 53405
ARRBL Morse Code Osc |Ilalor K!t Order No. 0022.......$24.95

Morse Code Key. Order No. 0242 ... $15.95

Keyer Touch Paddle Kit. Order No. 0670....................... $49.95

L/C/F and Single-Layer Coil Winding Calculator. Order No. 8123......... $12.95
ARRL's AF Amplifier Classics. Order No. 8310 ..........$18.895

ARRL's Low Power Communication. 4th Edition.

Order No. 5828 .. s . ARAL Member Price $24.95 .......... §2%06
ARRL’'s Low Power Cornmunll:anon with CW Kit.

Order No. 56828K ., $105.95

MFJ 20-meter DW Cub 'Il'lrlanscewer KR Order No 0018
More QRP Power. Order No. 9655.., ;

QRP Romps. Crder No, 0160... ...518
Raspberry Pi Workshop Manuai Order No 100? $28.95
Raspberry Pi for Dummies. Order No, 2945, $24.99
Arduino for Dummies. Order No. 7000 .. $24.99
Arduine Projects for Dummies. Order No 8‘102 $29.99

Do-lt-Yourself Circuitbuilding for Dummies.
Order No. 0015... .
Electronics for Dummtes 2nd Edmon Order No {}1 96
Electronics Projects for Dummies. Order No. 9944 ..
Practical Digital Signal Processing. Crder Mo 9331.,
Power Supply Handbook. Order No. 8977... A
Electromagnetic Compatibility Englneenng

Order No. 0192...

Discrete-Signal Analyms and Demgn Order Ne 0140
Wireless Receiver Design for Digital Communications. 2nd Edition.
Order No. 0080...
Build Your Own Low Pewer Transm mers Order No 9458
Build Your Own Transistor Radios. Order MNo. 1367....

AC Power Interference Handbook. Order No. 1103,
Batteries in a Portable World. Order No. 1156 .....
Power Supply Cookbook. Order Mo. 8589..
Instruments of Amplification. Order No. 91 63
RSGE Radio Communications Handbook. Order N .
RSGB Homebrew Cookbook. Order No. 0232 ..

RSGB Elimination of Electrical Noise. Order No 1082
RASGE International QRP Collection. Order No. 0020.
RASGB QRP Basics. 2nd Edition. Order Mo, 6401 .
RSGE Low Power SPRAT Book. Order Mo, 71 5? =
RSGE Test Equipment for the Radio Amateur. Order o.
RSGB Weekend Projects for the Radio Amateur. Order No. 0123.
RSGE Valves Revisited. Order Mo. 0212 .. &g

NEW! RSGEB SWR Explained. Order No. 891 0

Digital Communications
Get on the Air with HF Digital.

Order No. 6016 .. ol ..ARRL Member Price $22.95.... ... 525:95
The ABCs of Scftware Defmed ﬂad(o
Order No., 8320 .. .ARRAL Member Price $19.95 .......... §22-06

VoIP: Internet Lmkmg for ﬂadm A.maieurs 2nd Editien.

Order No. 1431.. .
GPS and Amateur Fladlo Order No 9922

Your Guide to HF Fun. Order No. 0153 .,
RSGB RTTY/PSK31 for Radio Ama!eurs 2nd Edmon Order No. 5003...
Nifty E-Z Guide to PSK31 Operation. Order No, 0370.......
Nifty E-Z Guide to D-STAR Operation. Order No. 0125..
Nifty E-Z Guide to EchoLink Operation. Order No. 1084 ...

Public Service and Emergency

Communications
The Amateur Radio Public Service Handbook.

Order No. 4845 . e .ARRL Member Price $34.95 .., ... §39.08
The ARRL Introductton to Emergency Communication Course.

4th Edition. Order No. 7303 .. ....524.95
ARES Field Resource Maanuai Order No 5439 51295

Emergency Power for Radio Communications. 2nd Edition.

Order No. B183 ..o . ARRL Member Price $24.95......... $27-05
Personal Emergency Communications. Order No, 0081 ... ...$14.95
Eton Microlink FR160 Radio. Order No. 1150. . $35
Solar Crank Flashlight. Order Ne. 0173... . $40
ARES Hat. Order No. 0099... - $14 95
ARES Mesh Vest. (M-3XL) Order No 0128 ....5$15.95
ARES Solid Vest with Pockets. (M-3XL) Crder No. 0138, ... $24.95
The DIY Magic of Amateur Radio. DVD. Order No. 6047 .. ...$10.85

Space and VHF/UHF/Mlcro wave
Communications

The ARRL Satellite Handbook. Order No.9857.....
NOVA for Windows. CD-ROM. Order No. 8724
RSGB Radio Auroras. Order No. 1208 ..
RSGB Radio Nature. Crder No. 0240 ..

RSGE Amateur Radio Astronomy. 2nd Edition. Order No 0368
International Microwave Handbook. 2nd Edition. Crder No. 0330
RSGB VHF/UHF Handbook. Znd Edition. Order Me. 1220....
RSGB Microwave Projects. Order No, 9022 .......
RSGB Microwave Know How. Order No. 0303 ...

History and Adventure
A History of QST —Volume 1: Amateur Radio Technology.

Order No. 0003.. ..ARRL Member Price $20.95 .......... 63405
A History of QST ~Volume 2: Adver‘llsmg
Order No. 0048 .. .ARRL Member Price $29.95 .. . 63486

ARRL at 100: A Il.".*t:ntur)r of Ham Radio. DVD. Order No. 0109310 a5
50 Years of Amateur Radio Innovation. Order No. 0228... o
50 Years of Amateur Radio CD-ROM. Order No. 3558.._..,..
The Secret Wireless War— Softcover Edition. Order MNo. 0262
Edgar Harrison. Order No, 0270........
Hiram Percy Maxim. Order No. 7016.
200 Meters and Down. Order Mo, 0011 .
The Gil Cartoon Book. Order No. 0364 ... :
The ARRL Film Collection. VD, Order No, 3725
Riding the Shortwaves. Order No. 1210 ..

The Story of WERO and the Queen I.-'Iary DVD Order Nc 134£1
Crystal Clear. Softcover Edition, Order Mo, 0353 ..

Don C. Wallace: WEAM, Amateur Radic's Pioneer. Order No 0016
World War Il Radio Heroes. 2nd Edition. Order No. 9705..
Perera's Telegraph Collector’s Guide. Order No. 127?... .
Perera's Telegraph Collectors Reference CD=-ROM. Order
The Story of the Enigma CD-ROM. Order No. 1296
Inside Enigma. Order No. 06811................
Keys |l: The Emperium. Order Mo, 1372...
Keys lll: The World of Keys. Order No. 1381...
Oscar’'s Amateur Radio Adventure. Order No. 0341
Mouse Code. Order No. 0116..

Full Circle: A Dream Denied, A Vlsnon Fu Iﬁlled C}rder No 01 52
Frozen in Time. Qrder No, 0098 ..
The Road Home. Order No. 0427,
NEW! The Day After. Order No. 3006.
Where Discovery Sparks Irrlagmatlon Order No. 1660 .
Zone of Iniquity. Order No. 0243... :

Ordering Information

For a complete publications listing or to place an order, please contact us:

1. To order or obtain the addrezs of an ARAL 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 aday. 7 days a week.

3. By mail to: ARRL, 225 Main 53 Newingion CT 05111-1484

& Visit our World Wide Web site: httpfiwww.arr.ongshop

Shipping and Handling Rates: Add the following amounts to your

order fo cover shipping and handling (5/H), US orders will be shippad

via a ground delivery method. Orders outside of the US will be shipped

via International Mail Services. Express delivery options are available.

Flease call, write or emall for more information.

Sales Tax: CT
add 6.35% state
sales iax (including
S/H). VA add 6%
sales ax
{excluding S/H).
Canada add 5%
GST {excluding
2-3 weeks delivery SMH)

International Mail Service

Up to $20.00 $7.50 $25.00 We accept the
following maior
$20.01 to $50.00 $10.50 $36.00 credit cards:
American Express,
$50.01 to $250.00 %1250 $45.00 MasterCard, E’i zm
\ First Class Mail ; and Discover.
Single CO-ROM $2.75 na Prices and product
T availability are
Contact ARRL for shipping H
Over 3250 : subject to change
options and rates: orders@arrl.ong without notice.
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DX

ENGINEERING

Always the Best Cable at the Lowest Price
« Made to DX Engineenng’s ngid specificabons
+ Availakle in full spools or cut to your custom length

Bulk Cable Impedance Length Price

Low-Loss Mini-g Cable

DXE-8X 500 per foot $0.38

DXE-BX-1000 500 1,000' $299,99

Low-Loss Cable

DXE-213U 500 per foot §0.89

DXE-213U-500 500 500 | §389.95

DXE-11U 750 per foot 50.52

Premium Low-Loss Cable

DXE-400MAX 500 per foot $0.92

DXE-400MAX-500 500 500' $399.95

Low-Loss Foam Cable

DXE-8U 500 per foot 50.84

DXE-8U-500 500 500' $369.95

Highly Flexible Cable

DXE-58AU | 500 |perfoot| $0.29

Flooded Jacket Cable

DXE-F&-CTL 750 per foot $0.19

DXE-F6-1000 750 1,000' | $149.95

-

DX Engineering

is the Best Place

to Get Coax, Here's Why:

= 1000% High Voltage (Hi-Pot) Tested

» Silver-plated PTFE-insulated Connectors

« Weatherproof: Adhesive Shrink Tubing Seals Connections

FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Details at DXEngineering.com

8:30 am to 4:30 pm ET Monday -Friday
1230 to 2030 UTC (March-October)
1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code: +1
Fax: 330.572.3279 Sale Code: 1409QS
o sl Toall Cham_p;ongh]p Prices & specifications subject to change wnhour notice.
rid Radiesport '€ . =
- gjorSPﬂ' Cable Assembli
Coaxid
DX Eﬂg;:::?g‘. c,mpgmrg Stations

New!,

DX Engineering’s
Revolutionary PL-259 Connector*
A “Better Mousetrap” Approach to Your Cable.

This brand new PL-259 design has a

full-diameter, fulldength soldered center pin,
which means itwill fit snugly into awell-worn
50-239. The large center pin also makes it

easier to flow solderinside, further securing the
conductor. The silver plated and deeply knurled
shell has precise threads to promote a solid
connection with the S0-239. Each of these PL-259
connectors is insulated with a PTFE dielectric for
exceptional RF charactenistics. You can enly get this
new connector design atDX Engineenng

*Patent Pending

The New PL-259 is Used Exclusively on

DX Engineering Cable Assemblies.

DX Engineering starts with the highest-performance, low-loss 8U, 213U and

A00MAX coaxial cable, and then finishes each assembly with its revolution ary new
PL-259 connectors. The connectors feature a machine-crimped shield that provides a MademUSA
360° electro-mechanical connection. Every weather-shielded, hand-soldered assembly

ishi-potand continuity tested im the USA. They come in multiple lengths; custom Lengths are also available.

UV-Resistant, Non-Contaminating,
Black PE Jacket

DXE-400MAX 500

UV-Resistant, Black PE Jacket

» Hand Crafted by Top Techs

+ See D¥Engineering.com for
more conmector cptions
Elack PVC Jacket

DXE-8U 5012
Low-Loss Foam

Dielectric Cable
« 405" high-flex PVC jacket

Power
Rating
5.4 kW

Attenuation
per 100 feet
0.3dB @5 MHz

Efficiency

93%

UV-Resista nt, Nen-Contaminating,
Black PVC Jacket

DXE-213U 5001
MIL-Spec Cable
o A05" Typell UV-resistant jacket

isnon-contaminating and
suitable for outdoor use

Attenuation
per 100 feet
04dB@5MHz

Power
Rating
4.9 kW

Efficiency
90%

Premium Low-Loss Cable
+ Gas4njected foam, polyethylene g, -
dielectric bonded tape foil covered @& -
by a braided copper shield &,
+ 405" low-density Uvesistant
polyethylene jacket s ideal
for outdoors
+ Directbury
Attenuation
per 100 feet
0.3dB@5MHz

Power
Rating
6.9 kW

Efficiency
53%

0.5dB @10 MHz |4.8kW 90%

DXE-8X Low-Loss

Foam Dielectric Cable

Known as RG-8X or Mini-8

+ Very flexible; 1deal for short,
in-shack jumper cables

v 242" Type i jacketis
non-contaminating
and Uvresistant

« Direct-bury

Power
Rating
3.0 kW

Attenuation
per 100 feet
0.6dB @5 MHz

Efficiency
B6%

0.5dB @ 10 MHz |4.1kW

90%

0.6dB @ 10 MHz | 3.4 kW B87%

0.8dB@30MHz |2.8kW B3%

0.9dB @10 MHz | 2.2 kW 81%

0.9dB @ 30 MHZ |22 kW

B1%

1.0dB @ 30 MHz | 2.0 kW 79%

1.1dB@50 MHz | 2.1 kW 79%

1.4dB @30 MHz |12 kW 69%

1.2dB @50 MHz |1.8kW

T1%

13dB@50MHz |1.5kW 73%

1.8dB @ 150 MHz | 1.2 kW 65%

2.0dB @50 MHz | 0.9 kW 62%

22dB @ 150 MHz | 1.0 kW

60%

24dB @ 150 MHz | 0.9 kW 57%

3.3dB @450 MHz | 0.7TkW 470

3.8dB @ 150 MHz | 0.4 kW 42%

=
DX Engineering Cableis Available in
Pre-Cut Assemblies with Connectors.
A

DX Engineering Cable Assemblies are built by our techs, right here in Ohio. They're fully tested and are
ready for installation in your shack. For all lengths and connector options, visit DXEn gineering.com.

Pre-cut Cable, PL-259 Conn
- Part Number  Length
DXE-8UDX002 )

Pre-cut Cable, PL-259 Connectors
PartMumber  Length  Price
DXE-213UDX003

Pre-cut Cable, PL-259 Connectors
Part Number Length  Price
DXE-400MAXDX003 !

Pre-cut Cable, PL-253 Connectors
Part Number  Length  Price
DXE-8XDU003

DXE-213UDX006

DXE-400MAXDX006

DXE-8XDU00G

DXE-213UDX012

DXE-400MAXDX018

DXE-8XDUD12

DXE-8UDX003

DXE-213UDX025

DXE-400MAXDX025

DXE-8KDUDZ5

DXE-8UDX006

DXE-213UDX050

DXE-400MAXDX050

DXE-8XDU050

DXE-8UDX025

DXE-213UDX075

DXE-400MAXDX0T5

DXE-8XDU0T5

DXE-8UDX050

DXE-213UDX100

DXE-400MAXDX100

DXE-8XDU100

DXE-BUDX100

DXE-213UDX150

DXE-400MAXDX150

DXE-BXDU150




=s=mm Jo1n orRenew!

Devoted Entirely to Amateur Radio

www.arrl.org/join

Membership Application

E/Membership options (circle your choice/s)

1 Year| 2 Years |3 Years per year for subscription to
QSET. Dues subject to changs

Regular $39 376 $111 | Manthly QST via standard mail for US members Withoit rictios and e

Membership includes 315

Canada $49 | $93 | $132 | Manthly QST via standard mail for Canadian members ponsfundabls;
Blind and youth rates are

Intermational QST $62 | $118 | $167 | Monthly QST via air mall for intemational members Saianle renar ABRL for
International —no printed QST | $39 | $76 $111 | Digital QST only more details
Family %8 $16 $24 | Reside atthe same address as the primary member, no additional | Additional membarship

: 5 A options available online at
QS5T. Membership dates must correspand with primary member. wwwarrl argfjain

Name Call Sign

Streat City

E-mail Phone

Family Member Mame Call Sign (if any)

H/Payme nt Op‘tions [ Total enclosed payable to ARRL §

O Visa O MasterCard OAmex O Discover [O Check Enclosed O | do not want my name and address made available for
non-ARRL related mailings.

Join Now

OMLINE: www.arrl.orgfjoin PHONE: 1-888-277-5289 (US)
y ARRL*225 Main StreetsNewington, CT 06111-1494
Cardholder’s Signature Phone: 860-594-0338 « FAX: 860-594-0303

Source Code: OST 22012

Card Mumber Expiration Date
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Only $103 Freight to
Lower 48 United States

Heavy-Duty
4130 Chromoly Steel Masts

Start stacking some serious antennas. These 2" and 3"
0.0, 22" mastsfeature a 0.250" wall thickness and meet
ASTM A-513 Type 5ratings. The cold-drawn, electric-weld
carbon-steel masts have a galvanized surface that
creates an almost polished appearance.

+ Certified yield stress rating over 100,000 psi
+ Tensile strength minimum above 110,000 psi
+ Stress-relisved for consistentmechanical strength
v Minimum Rockwell B hardness is 96
Use DXEngineering.com’s exclusive online Mast Load
Estimator to find the perfect mast for your setup.
DXE-ST200CM-22 2" 0.D.

Heavy Duty Mast, 22' .............5399.95
DXE-ST300CM-22 3"0.D

Heavy Duty Mast, 22' ............§589.95

Exclusively from
DX Engineering

160M Preamplifier
This preamp could make

the difference between T §D 9 SV
barely hearing distant NEE') roducts

stations and actually working thatrare DX, [t features
2 BF981 FET ulfra low-noise design. Gain is adjustable
from 10 to 28 dB. The preamp is specifically tailored for
monoband 160M operation, Visit DXEngineering.com for
more options from KD9SY Products.
SVP-5V-160 160 Meter Preamp

with Band Pass Filter .............. 591,95

Hustler Verticals

with DX En gineering

Performance and the Lowest Prices!

Add Bands to Your BTV! l

The easiest assembly and tuning of any multi-
band vertical. DX Engineering stocks replacement
parts for all BTV antennas.

HSR4BTV 10,15, 20,40M.................... 159,95
HSR-EBTV 10,15, 20,40, 75-80M ........$189.95
HSR-&BTV 10, 15, 20, 30, 40, 75-80M ... $209.95

DXE-8X19-RT  Coax Jumper Cable to
BRIV AR it

S0-239 Add-On Kit
to BTV Base......ccoovininivains

12M Add-On Kitfor BTV
17M Add-On Kit for BTV $97.95
60M Add-On Kitfor BTV........ $84.95
80M Add-On Kitfor BTV ........ $64.95

|

§32.95

DXE-A0K-DCF
.§28.95
DXE-AQK-12M $69.95
DXE-A0K-1TM
DXE-AQK-60M

DXE-AOK-80M

Specified by Commercial and Amateur Designers

High Performance
Easy to Install

TX38 Tri-Band Yagi

Geton the 20/15/10 meter

bandswith an antenna that

canwithstand 100 mph winds.

Its durability makes itideal for permanent installations,
butit’s compact and ight enough to be used during
Field Day. The T« 38 was also selected as the official
tri-band antenna of WRTC 2014

TXA-3B-8LWRTC TX38Yag Antenna .....was $1;192.00
Limited Time Sale......§949,93

Coaxial Cable Grounding Brackets
These staintess steel brackets have two
holes for chassis- or bulkhead-mount
connectors (notinduded). Each bracket
comeswith a stainless steel V-bolt
and hardware.
DXE-CGB-150  Bracket for 0.50" to

1.50" 0.D. Tube...
DXE-CGB-200  Bracket for 1.00" to

2.00" 0.D. Tube ...........515.95

GuyRings

Use DX Engineering’s Guy Rings to

secure your rope guys and stabilize your
aluminum vertical antenna. They work

with three-and fourvay guying systems
and are a great complement to our tub-

ing kits. These guy rings are super strong,
virtually impervious to the elements and
fit0.75" 10" 1.25% 150" and 2.0" O.D. tubing,

DXE-GR-5P Setof 5Guy RiNgs.......ocomiiini. $8.95

Ooo 4

DX Engineering

Clamps are Specified by Scientific,
Military & Government Designers,

& Used by Antenna Builders: Both
Commercial & Amateur.

Highest Quality—Lasting Performance!

Whether you are building a Yag from scratch,
refurbishing a well-used “old friend,” or experimenting
with a new antenna project, DX Engineering can
supply the best hardware for your application. You

can find useful tips and complete dimensions for
each clamp and bracket type at DXEngineering.com.

®  SignaLink USB

SignaLink™USB Unit from Tigertronics
PSK-31, RTTY and more! Powered by your computer’s
USB port, this unitis compatible with both PCs

and Macs, and works with virtually every radio. The
SignaLink supperts all sound card digital and voice
rmodes. [t's easy to install and setup, and

software Isincluded.

TGR-SLUSB Signalink™ ..., $85.00

You'll need the night radio cable to get started. Right
now, any interface cable is only $14.95 when you buy
aSignalink.

Telescoping Fiberglass
Antenna Tubing Kits
These kits contain seven
sections of high guality
smoothly telescoping

tubing from 2" to 1/2" 0.0
and new DX Engineering
Compression Clamps for
maximum tubing gnp and
strength. Perfect for portable
operation, camping, Field Day or expenmenting, these
kits are an excellentway to get your antennawire in the
air quickly.
DXE-FTK50A.

L
-

Q000 ook
QOO cce

Fiberglass Antenna Tubing Kit,
50" Max. Length ... $198,95

The Best Aluminum Tubing Available
Just Add Clamps and Slide It
Together for a Complete

Antenna Element!

6063-Ta32

Aluminum Tubing

+ Better than the other guys,
atsame price

« Order fromus and the competition—

VWe're sure that you'll send theirs back
+ Smoothly telescoping pre-siit or un-slit lengths
+ Custommade just for DX Engineering
3'lengths.058" wall -3/8" to21/8" 0.D.
6' lengths.058" wall-3/8"to21/8" 0.D.
Perfect for Most Elements
6061-T8.120" wall - 1.5" to 3" O.D. un-slit
For Booms and HD Element Designs
DXE-ATHES Aluminum Antenna Tubing Kit,

65" Max Length.........coceio..00.. $229.95

See DXEngineering.com for specs and additional
tubing. DX Engineering has All-Stainless Steel
Element Clamps to fit exact tubing sizes.

»a

Extended Same-Day Shipping Hours, Details at DXEngineering.com

FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Detalls at DXEngineering.com

ORDER BY 10 PM

SAME-DAY
SHIPPING

.Eri, 10 pm ET
Mo Stack Items

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572,3200 Country Code: +1
Fax: 330.572.3279 Sale Code: 1409QS

Prices & specifications sulject to change without notice.




“The Appalachians are one of the crown jewels of the National Forest
System.” It says so right here in the brochure. |try to keep that in mind as we
trudge up the Massanutten Trail toward Signal Knob in Virginia. It's hot, July
hot, and our packs weigh aton. The flies are out, the terrain is rough, and it
feels like I've got blisters the size of grapefruit. 've never been happier. You
see, not only is the view from up here to die from, but our packs hold a lot
more than just beans and bedrolls; we've got a complete ham radio station.
Signal Knob served as a lookout point and communications base for both
sides in the Civil War, and we're here to put it on the air today.

Not only is portable operation a blast, it's also an important part of our
hobby's commitment to public service. When the chips are down and
everything else is off the air, it's always some ham who crawls out of the
rubbile left by the hurricane or earthquake, throws a wire over a tree limb for
an antenna, clips his rig to a car battery and gets on the air to coordinate
relief efforts. It's happened over and over; the head of FEMA said “When
everything else fails, amateur radio oftentimes is our last line of defense.”
S0, guys... we better be ready.

Time was, portable operation was very difficult. Vacuum tube rigs were
large and heavy, and all but impossible to run on batteries. Small modem
rigs make it easy; a box the size of one Stephen King novel gives you all the
capabilities that used to take a whole desk full of big gear. And the batteries
are ok if you don’t mind lugging ten pounds of lead up a mountain.

The real problem is the antenna; you're often limited to what you can carry,
and that means it’s got to be small. Many portable operators use wire
dipoles or longwires strung between trees, or maybe one of those loaded
take-down dipoles; in any case, the antenna is always a compromise.
When you're operating low power every watt counts, so it’s important to
maintain a good match between rig and antenna so the transmitter doesn’t
roll back what little power you have. Some rigs have built-in tuners, but
they’re usually limited to matching SWRs of 3:1 or less; portable antennas
are often much worse.

That's where LDG tuners come in. LDG makes several small, lightweight,
self-contained tuners that are ideal for portable operation, matching
SWRs of up to 10:1. | use the Z-11Proll; it covers all the bands, works
automatically and tunes on the fly as | change frequencies and bands. its
memory stores tuning data for instant reuse when | return to a frequency
I've already used. Standby current draw is effectively zero, so it won't drain
your battery; in fact you can install a battery pack inside the tuner to make
it self-powered. The LDG Z-100PIus is also a good bet, but in fact any of
our smaller desktop tuners work fine in portable operations.

when you go portable, take along
an LDG turaer; it will give you the edge you need!

Misit us on the web at www.ldgelectronics.com,
or contact your favorite dealer.

Trail photo courtesy of Nick Stafre

www.ldgelectronics.com 410—586-2 7




T — TR

Z-11Proll

Designed for batfery operation. Handles 0.1 to 125
watts, great for both QRP and standard 100 wait
transceivers from 160 - & meters. It will match dipoles,
verticals, inverted-Vs or virtually any coax-fed antenna.

Suggested Price $179'99

Z-817H

Powered by four AA internal Alkaline batteries. Covers
160 through & meters. The ullimate autotuner for QRP
radios including the Yaesu FT-817 (D) with addition of
the Tokyo High Power HL-458

Suggested Price $159.99

AL=100

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

Suggested Price $149.99

YI-847

YT-847 Autotuner is an integrated tuner for the Yaesu

" FT847_ An included CAT/Power cable interfaces with

your FT-847 Just press the tune button on the funer
and everything else happens automatically!

Suggested Price $249.99

Z-100Plus

Runs on any voltage source from 7 to 18 volls; six AA
batteries will run it for a yvear of normal use. Includes an
internal frequency counter so the operating frequency
is stored with tuning parameters.

Suggested Price $159.99

1 radin not mcluded
Z-817
FPowered by four AA internal Alkaline batieries. Covers
160 through & meters. The ullimate autotuner for QRP
radios including the Yaesu FT-817 (D). Tuning is simple;
one butfon push -the 7817 takes care of the rest

Suggested Price $129.92

IT-100

Matched in size to the [C-7000 and IC-706. Conirol the
IT-100 and its 2000 memones from erther its own button
of the Tune button on your IC-7000 or other lcom rigs. Far
wour |com radio that is AH-3 or AH-4 ¢ompatible.

Suggested Price $179.92

KI-100

For AT-300  compatible HKenwood transceners (except
TS480HX). The KT-100 allows you to use the Tune
button on the radio. 2,000 memories for instant recall of
tuning parameters for faverite bands and frequencies.

Suggested Price $199.99

T

CALLTUNERS |

2000

MEMORIES

e W = e Rl e

AT-897Plus

Maounts on the side of your FT-897 just like the original
andiakes 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

YT-100

For Yaesuw FJ-85r, FT-887 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 $129.99

P Y T-450

Interfaces directly with the Yaesu FT-450 and FT-350

' radios. Press the tune button on the tuner and the rest

happens automatically. 1t will quickly match nearly any
kind of coax fed antenna with an SWR of up te 101,

Suggested Price $249.99

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




hy-gai'm Rotators

. . the first choice of hams around the world /

HAM-IV HAM-IV %
The most popular $ 95§
rmtormﬂaggﬂd’ 649

For medium commumications
arrays up to 15 square feet wind
load area. New 5-second brake
delay! New Test/Calibrate func-
tion. New low temperature
grease permits normal
opetration down to -30
degrees F. IVew alloy
ring gear gives extra -
strength up to 100,000 PSI fm maxinmum
reliability. New indicator potentiometer.
New ferrite beads reduce RF susceptibility.
Wew Cinch plug plus 8-pin plug at control
box. Dual 98 ball bearing race for load
bearing strength and electric locking steel
wedge brake prevents wind induced antenna
movement. North or South center of rota-
tion scale on meter, low voltage control,
max mast size of 2'1s inches.

TAILTWISTER SERIES 1l

For large medium antenna
arrays up to 20 sq. fi. wind load.
Available with DCU-] Pathfinder
digital control (T2XD) or stan-
dard analog control box (T2X)
with new S-second brake delay
and new Test/Calibrate function.
Low temperature -
grease, alloy ring
gear, indicator
potentiometer, fer-
rite beads on poten-
tiometer wires, new weather-
proof AMP connectors plus
8-pin plug at control box,
triple bearing race with 138
ball bearings for large load
bearing strength, electric lock- _
ing steel wedge brake, North ~ with DCU-1
or South center of rotation scale on meter,
low voltage control, 2%/ inch max. mast.

T-2X

T-2XD

$799°
1229°°

CD-45llI

For antenna CD-45I
arrays up to 8.5
sq. feet mounted $4499 ¥
inside tower or 5
sq. ft. with mast adapter. Low
temperature grease goodto - 4
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!/ inches. MSLD light
duty lower mast support included,

HAM IV and HAM V Rotator Specifications
Wind Load capacity (insids tower) 15 square feet
Wind Load (w /mast adapter) 75 square feet
Turming Power 200 1n -Tbs.

[Br er 2000 in1bs.
Brake Construction Electnc Wedge
|Bearing Assembly TualTacel6 ballbearings
Founting Hardware Clamp plate/stee] U-bolts
Control Cable Conductors k]
Shipping Werght 16 lbs,
|Effec tive Moment {in tower) T800 Tt-Tbs. |
H AM -V
HAM-V For medium
anfenna arrays up
$1 09995 to 15 square feet
with DCU-1 wind load area.
Similar to the
HAM 1V, but

includes DCU-]
Pathfinder digital
control unit with
gas plasma display.
Provides automatic operation of brake and
rotor, compatible with many logging/contest
programs, 6 presets for beam headings, 1
degree accuracy, auto 8-second brake delay,
360 degree choice for center location, more!

ROTATOR OPTIONS
MSHD, $109.95, Heavy duty mast sup-
port for T23{, HAM-IV and HAM-V.
MSLD, $49.95. Light duty mast support
for CD-45II and AR-40.

TSP-1, $34.95. Lower spacer plate for
HAM-IV and HAM-V.

Digital Automatic Controller
Automatically con-
trols T2X, HAM-IV, V
rotators. 6 presets for
favorite headings, 1° acc-
uracy, 8-sec. brake delay,
37[)2]'9195 choice for center of rotation, crisp
plasma display. Computer con-
trolled with many logging/contest programs.

EBD-5

:52995

TAILTWISTER Rotator Specifications CD-451I Rotator Specifications

Wind Ioad capacity (inside tower) 20 square feet Wind load capacity (inside tower) 8.5 square feet
‘Wind Load (w/ mast adapier) 10 square feet| [Wind Load (w/ mast adapter) 510 square feet
[ Torming, Fower 1000 1n -Tbs, Turming Pawer 600 in. 105
Brake Power U000 o -Tos | [Brake Power n1bs.
Brake Construction Electnc Wedge Brake Construction Disc Brake
Bearing Assembly Tripke race/138 ballbrnes [Bearing A Gy Dual race/48 ballbrings
|Mlounfing Hardware Clawip platefsteel U-balis | |KIounfing Hardware Clamp plate/steel U-bolts
Control Cable Conductors L] Conirol Cable Conduciors L]
Shipping Weight 311bs | [Shipping Weight 1710bs

eC oment (in tower -Ibs.| [Effective Moment (in tower) TZ00 fi.-Ths.

AR-40 AR-A40 HDR-300A . EDR3004

For compact 5349’5 :
antenna arrays and
large FM/TV up to 3.0 square feet
wind load area. Dual 12 ball bear-
ing race. Automatic position sensor
never needs resetting. Fully auto-
matic control -- just dial and
touch for any desired location.
Solid state, low voltage control,
safe and silent opcmtlml 24
inch maximum mast size.

King-sized anten- 51 49995 :

na arrays up to 25 sq.ft. wind load
area Control cable connector, new
hardened stainless steel output
shaft, new North or South
centered calibration, new
ferrite beads on poten-
tlometer wires reduce RF
susceptibility, new long-
er output shaft keyway
adds reliability. Heavy-

=]
L]
= ——

?‘ISL[E; ]111%35131: Lower mast duty self-centering steel clamp and hardware.

PP ? Display accurate to 1°. Machined steel output

AR-40 Roiator Specifications HDR-300A Rotator Specifications

Wind Toad capadty (mside fower) 3 0 square feet| [Wind Joad capacity (inside tower) 25 sguare feet
[Wind Lioad (w/ mast adapier) 1.5 square feet| |Wind Load (w/ mast adapter) not applicable
Turning Povwer 350 inTbs Tuming Power 5000 in -1bs.
Brake Power 450 inbs.| [Brake Power 7500 in-Ibs.
Bralce Construction DiscBrake| |Brake Construction solenoid operated Incking
Bearing Assembly Dualrace/ 12 ballbearings |  [Bearing Assembly bronze sleeve winllers
Vounfitig Hardware Clamp plate/stee] Bolts Mounting Hardware stainless steel bolts
Control Cable Conductors 5| [Conirol Cable Conduciors 7
[Shipping Weight T4 Ths Shipping Weight 61 lbs.
Effective Moment (in tower) 300Ti-Ibs.| |Effective Momeni (in iower) 000 Tt-Ths.

AR-303 Rotator/Controller
AR-303 For U}IF.. V-.HF, 0=
599 95 Meter, TV/FM antennas.
Includes automatic con-
troller, rotator,
mounting clamps,
mounting hardware.
110 VAC. Omne
Year Warranty.

NEW! Automatic Rotator Brake Delay
Provides automatic 5-second brake delay -- insures your
rotator is fully stopped before brake 1s engaged. Prevents
y accidentally engaging brake while rotator is moving. Use with HAM TI,
IIT, IV, V, T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.

http://www. hy-gain.com
Nearest Dealer, Free catalog, To Order . . .

800-973-6572

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

hy-gain.

Antennas, Rotators & Towers

308 Indnstrial Park Road Starkville, MS 32759, USA
Pricestipecs subgect to change without notze/ebliganon 2014 Hy-Gam.




| — Yaesu System Fusion —

FT-1DRBHD 2m/440 FM HT

* TX: 2M/70cm » Wideband RX: 500kHz-999MHz
(less cellular with AM/FM broadcast} « Power: 5W
+ Analog and Digital (12.5kHz C4FM FDMA)

* Integrated GPS » CTC55/DCS Encode & Decode
* WX Receiving with WX Alert » Digital

Group Monitor Funciion » GSM I

(Group Short Message) * Snapshot |

Function with optional Speaker Mic

146,520

FTM-400DR y
2M/440FM Transceiver
TX: 2M/70ecm RX: 108-470/800-999MHz (cell
blked) = Power: 50W FM = C4FM FDMA w/GPS for
APRS (1200/9600bps) » Packet Ready Color dis-
play * Spedrum scope « ARTS * Bluetooth

» Twin RX+ MicroSD slot + 12/30kHz filters

* 500 memories/band

FT-270R 2M FM HT
* TX: 144-148 « RX: 136-174 = Power: 5/2/0.5W
+ 200 Memories * Extra large LCD display & speaker

VX-6R 2M/440 FM HT

+TX: 144-148, 222-225, 430-450 * RX: 0.5-999
(cell blkd) » Power: 5/2.5/1/0.3W (1.5W on 220)
* 900 Memories

VX-8DR sm/2m/440 FM HT

+ TX: 50-54, 144-148, 222-225, 430-450 MHz

* RX: 0.5-999 MHz (cell blocked) = 1200+ Memories
* Power: 5/2.5/1/0.05W (1.5W on 220 MHz)

+ Optional GPS Unit FGPS-2 with either CT-136
adapter or MH-74A7A hand microphone provides
APRS® data

(= M W W]

FT=2900R Heavy Duty Wide/Narrow,
Deviation Section 2M FM Mobile

» TX: 144-148 MHz * RX: 136-174 MHz = Power:
75/30/10/5W = 3W of Audio for for Noisy
Environments * Massive Heat Sink (No Cooling Fan
Meedead) + 221 Memories * Dual Wateh = Versatile
Scanning Capability + WX Channels with “Severe
Weather” Alert + CTCSS and DCS Encode/Decode
Built-in » Transmit Time-Out timer » Automatic
Power Off

YAESU mail-in rebates expire on 9/30/14. Please check Web or Call for Current Promofions.

FT-450D HF/6M Transceiver

* TX: HF/6M ¢« RX: 0.03-56 MHz * Power: 10-100W

* Memories: 500 = Built-in Automatic Antenna Tuner
» IFDSP » Same as the original FT-450AT with new
features: Key illumination, Fost stand, Selectable 300
Hz/500 Hz/2.4 kHz CW IF Filters = Classically
designed main dial and knobs * dynamic microphone

FTDX-1200 HF/6M Transceiver

* TX: HF/6M » RX: 0.03-56 MHz + Triple Conversion
with 32-bit floating point DSP « Power: 100W

* Built-in Autoematic Antenna Tuner + 40 MHz IF with
selectable 3 kHz, 6kHz & 15 kHz Roofing Filters « FM
& AM Wide and NMarrow modes included » Optional
built-in FFT UNIT supports advanced functionality
including AF-FFT Scope » RTTY/PSK31 Encode/
Decode » CW Decode and CW Aute Zero-in * Full
Color 4.3 in. TFT Color Display * USB port

FTDX-3000D HF/6M Transceiver

« TX: HF/6M « RX: 0.03-56 MHz + Power: 5-100W

* Large TFT color display * High-speed spectrum
scope » High end receiver based off of the FTDX-
5000 « IPO » Built-in USB interface = Remote Control
Capability * High-speed auto antenna tuner + RTTY/
PSK31encode/decode included + 5 Digital voice
messages

FIDX-5000MP _Zimited

HF/6M Transceiver

+ TX: 1.8-29.7, 50-54 MHz Power: 10-200W on CW, 55B,
FM, RTTY & PKT and 5-50W on AM + RX: 0.03-60 MHz -
99 Memories » Agressive 112dB range *» +40dBm IP3 or
3rd-order Intercept Range + High stability +0.05ppm
QCXO -« 32-bit Floating Peint DSP * Variable CW Awdio
Peak Filter, and High/Loww-Cut D5SP filtering » 300 Hz,
600Hz, 3 kHz, 6kHz and 15 kHz Roofing Filters

CAES»

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, W1 53223
414-358-0333
800-558-0411

fax: 414-358-3337
milwauvkee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-35%94
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894.3238
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

1-800-558-0411

aesham.com

FOLLOW US ON TWITTER!

witter.com/K9AES

TRADE UP TO YAESU
CALL NOW FOR A QUOTE!

Radios by
YAESU

The radioco




Made Easy” [low
M.Rﬂf.mﬂ WINDOMS® - The best simple wire antenna yet!
1.5 kW CW/SEB, 6m 200 W, low takeoff angle, use your tuner

CW 80  80-6m, 132" long. You'll make a big signal $1397

CW Short 80 80-10 min just 84 or 100 feet §1694

CW40  40-6m, 66'long Usedto set 2 world records  $139%

CW 40 Compact™ 40-6m, 34' Fits almost anywhere  $149%

CW 40 AV Compact™ Special Attic version 40-6m §159=

SuperLoop 80™  80-10m, 116' long, exceptional  $175

GSRV Plus 80-10m, 102" w/ high pwr balun  §79%

| CAROLINA WINDOM® 80 Compact™

16 73 &P lon
80, 40, 20, 17, 15, 12, 10, 6 m

A k. s13995 1.5 kW 80-10, 200w on 6

Current Baluns
Limited Time - Lower Pricoes
B1-2K+ 1:1 2kW SSB 80-6m $39,
B1-5K+ 1:1 5kW SSB 160-6m Precision $49.95
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun™ $49.95
RemoteBalun™ 4:1 2 kW SSB 160-10m $59.95

-
 RFI Quick Fix~
Line Isolators™  Developed here and made here
The T-4 and T-4G have very high isolation factors for really
lough RFI and RF feedback problems. The T-4G hag abuilt-in
ground strap for direct Line Isolator grounding and improved
isolation. Before coax enters your shack, stray RF is shunted to
ground. Installa T4 at your transmitter output and another at
the output of your linear amplifier.
Line Isolators™ have Silver + Teflon SO-239 input and
output connectors. T-4 & T-4G rated 160-10m, 2 k\W+
T-4  The Standard - High Isolation 160m-10m  $47.95
T-4G Higher Isolation with direct ground path ~ $53.95

RADIO WORKE'||

T-4G+Same as T-4G but covers 160m - 6 m $56.95
T-4-500 Line Isolator™ 1M size - same isolation as
the T-4. Convenient size. Rated 500 W CW/SSB. $41.95
Ferrite Snap-on Cores - 1/4" i.d. (RG-8X) $2.50 ea
.5"(RG-213) $5.00 each. #31 mix for HF and VHF
e =

Prices, lop Cug

(PL-2595T Silver-Teflon “Special 52 19 ea.
Coax and Cable prices by the foot
RG-213+  Premium, 97% shield, lIA jacket B9¢79¢

9096 Extra Flex Same specs as 9913, flexible 90¢/80¢
SALE RG-8X Top Quality 95% shield 40¢/35¢
\_RG-8X 100" PL-258 Connectors installed + strain relief $46
Remafaealuﬂ e Special once-ssg. 95
If you are running balanced line, the RemoteBalun™ is designed
to be the interface between unbalanced and balanced feedlines.

2100100+ |

/CAROLINA WINDOM" 160
b | First time it's been on sale
&L A big antenna that makes a very big sigaal.

h 160-6m Reg. $199.95 '6 9& 7 o vy

website

W3 CAROLINA WINDOM® 80
The best high performance wire anteana!
_Q 80-6 m (use tuner] &y 517995 Sale $1397%
% 500w 80100 2004 b S webse
Antenna Support Rope Store
New! Lower Prices - Expanded Selection
Black Dacron®, UV protected
316" 750# test antennasupportrope $28/ 200" hank
1/4" 1200# test - this is strong! Use in trees $42/200" hank

Kevlar 075" Dacron jacket S500ftest $23/200'spoal
Kevlar 1/8" Dacron jacket 1000#+ test  $36/200° hank

|f’u1|e s - for antenna rope. Marine quality with

swivels to prevent twisting. Made for Dacron rope.
For 3/16" rope @ $23 and for 1/4" rope @ $25

Order Hotline (800) 280-8327

FAX (757) 483-1873
Box 6159, Portsmouth, VA 23703

Web Store, Website, Complete information and
Catalog are on line at radioworks.com Take a look!
VISA and MC welcome. Add shipping. See Web Store
for estimate. Prices subject to change.

Visit our web site for

Audio, B+, Filament & Power
Transformers & Inductors

w-j.l m

u.s.
Tel:(716) 630-7030 Fax:(716) 630-7042

HAMMOND
MANUFACTURING -

and a list of stocking distributors.

Plastic, Die-cast & Metal Enclosures
Aluminum & Steel Chassis

www.hammondmfg.com

technical data, drawings, PDF catalogs

Racks, Rack Cabinets
& Accessories

!5&-.4

Canada
Tel:(519) 822-2960 Fax:(519) 822-0715
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"The ARRL
Antenna Book

Build One Antenna, and
You'll Quickly Find Yourself
Planning the Next!

2Znd Edition

The ARRL Antenna Book Includes everything
for complete antenna systems—from plan-
ning, to design and construction. You'll find
antennas for nuﬂy any frequency rarlna and
operating application; from the HF low bands
through HF, UHF and mmm fixed

d HF Antennas
* HF Yagl and Quad Anten

* HF Antenna System D

= VHF and UHF Antenna

« VHF and UHF Moblle Antennas

* Antennas for Space Communlications

= Speclal Applications & Portable Antennas

= Stealth and Limlted Space Antennas
= Moblle-and Marltime HF Antennas

* Recelving and Directlon-Finding Antennas
* Transmisslon Lines

= Antenna Materlals and Construction

= Bullding Antenna Systems and Towers

= Antenna System Troubleshooting

Softcover Book with CD-ROM
ARRL Order No. 6948

only $49.95*

*plus shipping and handling
The national association for

A RRL AMATEUR RADIO®

SHOP DIRECT or call for & dealer near you.
onuwe WWW.ARRLORG/SHOP
ORADERTOLL-FREE BBB/277-5289 (US)

asT
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ID-5100A
144/440 MHz
Mobile

+ TX: 144-148 MHz « RX: 118-174 MHz

* TX Power: 50 Watts « D-Star capability « LCD
touch screen *+ Enjoy 1000 memory channels

* 4 call channels = 50 program scan edges

» 1200 repeater memories * Wideband receive
coverage is 118-137 [AM mode], 137-174 and
375-550 MHz + HM-207 hand mic * SD card slot
for voice & data storage = D-PRS enhancements

» TNC/9600bps modem connectivity + built-in GPS

IC-Y80HD/SPORT

IC-VB8OHD 2M FM Handheld

« TX: 144-148 - RX: 136-174 MHz

* Power: 5.5/2.5/0.5W + Memories: 207

* Comes with Li-lon Battery and Rapid Charger

IC-V80 SPORT 2M FM Handheld
* No NiMH Battery or Charger » Has AA Battery Case
which accepts standard or alkaline batteries

ID-51A 2M/440 D-Star & FM HT

« TX: 144-148, 420-450 MHz « RX: 0.495-999 MHz (cell blkd)
* Power: 5/2.5/0.5/0.1W « Duel RX

+ D-Star Ready + Buili-in GPS

IC-2300H 2M FM Mobile

« TX: 144-148 MHz - RX: 118-174 MHz » Tested to the
latest MIL-STD 810G Specifications = Heavy Duty
Power: 65/25/10/5W « 4.5W Audic Output « 207
Memories » CTCSS and CTCSS encoder/decoder

ICOM Instant Coupons expire on 9/30/14.

Please check Web or Call for Current Promotions.

IC-7100
HF/VHF/UHF All Mede Transceiver

« TX: HF/6M/2M/440MHz « RX: 0.03-199.999, 400-
470 MHz MHz + Power; 2-100W/2-50W (2M)/2-35W
(440) « Memories: 495, 900 D-Star Repeater Channels
* Remote Head * Intuitive Touch Screen Interface + D-Star
DV Mode * Detachable Angled Screen « 5D Memory
Card Slot + USB Port + Optional RS-BA1 Remote Control
Software *+ Optional RC-28 USB Remote Encoder

IC-7200 HF/6M Portable Transceiver
* TX: HF/6M * RX: 0.03-60 MHz * Power: 2-100W

* Memories: 201 » Rugged design for outdoor use

+ 32-bit IF-D5Ps + 24-bit AD/DA Converters

+ USB Port for CI-V Fermat PC Contral and Audio
In/Out

IC-74170 HF/6M Transceiver

+ TX: HF/6M » RX: 0.03-60 MHz * Power: 2-100W

* 15kHz 1st IF Filter and optional 3kHz & 6kHz filters
to protect against strong unwanted adjacent signals
* Much faster DSP unit compared to the IC-746PRO
+ Automatic antenna tuner » USB connedor for

PC conirol

IC-7600 HF/6M Transceiver
+ TX: HF/6M » RX: 0.03-60 MHz * Power: 2-100W

* Memories: 101 + 5.8 inch color screen » High-
resolution real spectrum scope * Automatic antenna
tuner

IC-9100 HF/6/2M/440 MHz All Mode
= TX: HF/6/2M/440 MHz * RX: 0.03-60, 1356-174,
420-480 MHz « Optional 1.2 GHz, 1-10W Operation
* Power: 2-100W HF/6/2M & 2-75W 440 MHz

* Memories: 297 « Optional D-Star Board = Auto
Tuner = +30dBm class third-order intercept point

+ Optional 3 kHz & 6 kHz Roofing Filters (first IF)

+ USB Port for PC Control + Optional Remote Control
Software + Optional RC-28 USE Remote Encoder

* Much More!

CAES»

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, W1 53223
414-358-0333
800-558-0411

fax: 414-358-3337
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando@cesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227

lasvegas@aesham.com

1-800-558-0411

aesham.com

[ ]
[T

FOLLOW US ON TWITTER!

¥ wiuercom/K9AES

TRADE UP TO ICOM
CALLNOW FOR A QUOTE!

Hoadios by
ICOM




ABR Industries - 8561 Rayson Rd. Ste A- Houston, TX 77080
www.abrind.com - 713-492-2722

Buy With Confidence

Built in our Houston, TX facility, guaranteeing quality control from start to finish. °

RG213/U Mil-Spec
'g-q, - w/PL259
Connectors.

Grounding
Braid '
w/Ring Terminals.

LMR®400UF Type RG8/U
Low Loss
oy W/PL259 Connectors.

LMR®240UF type
RG8x Low Loss
w/PL259 Connectors.

www.abrind.com

Visit our site for stock lengths,
prices, technical data, & our
stocking distributors.

.

Raspberry Pi for

Dummies
Embrace the exciting new
technology of Raspberry Pi
With the invention

of the unique
credit-card sized

single-board Raspbel' ry Pi
computer, the ~ HIMIES
Raspberry Pi, DI_J,T"vy"ﬁ £

comes a new
wave of hardware
geeks, hackers,
and hobbyists
who are excited
about the
possibilities of the
Raspberry Pi. Get started in this
exhilarating new arena with this fun and
friendly book. You'll quickly discover
how to download and install the
operating system, use the installed
applications, and much more.

ARRL Order No. 2945

Only $24.99"
*plus shipping and handiing

The national association for
\'I ARRL AMATEUR RADIO®
)/ SHOP DIRECT or call for a dealer near you.
‘-,f,' ONLINE WWW.ARRL.ORG/SHOP
A ORDERTOLL-FREE BBB/277-5289 (US)

QST 12014

World Class amplifiers,
World Class Tubes.

' - World Class design
-World Class reliability.
- 2 year Warrant

3-500ZG:
3

all preducts

- All current production (no' NOS)

- Individuallyitested.

i

$675.00

-
. |
e “-f _,;r}

T eqatt

4CX1000A

$16.95

Bigger? Smaller? Different?

-

303-473-9232

‘
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$400.00

_ for a full list of tubes and prices visit:
S=35475.00 www.rfconcepts.com/tubes

o 3CX800A7LG
| (low grid current)

24 hour R.F. Aged
single $135.00
mp-2 $278.00
mp-3 $417.00
mp-4 $556.00




PRO-1B Shielded Magnetic Loop

L)

Broadband RX Active Loop kills local noise
‘and interference

° utperformsmuch Iargev'r antennas
* No tuning required

e Covers 50 kHz to 30 MHz
* Works great at ground level
e |deal for HOA restricted neighborhoods

Proudly Made in the USA

o listen to ... | recommend it whole-heartedly.” KDZ7RJ

'we put out on a compact shortwave antenna.
nall lots, apartments, or ornamentally territorial wives.”

wn away with its performance. It's super quiet. Period.”

O

Versatile, Reversible Antenna System

igurations in ONE Package
na

erdam Island and Mozambique DXpeditions

échnologies/ InLogis
Noise RX Antenna Specialists

2mo videos at www.InLogislhc.com

L ‘]‘ PG E=s www.InLogisinc.com
—_— -
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CABLE X-PERTS, INC.

Connecting You to the Wor.'d

Private laheling at no charge.

We take great pride in our work!
Custom or Ready-Made
Coaxial Assemblies

Visit us on-line for cable selection and great prices.
7> Made in the USA - Serving You Since 1989 &

Limited Time - FREE Shipping on Orders of $100 or more.
Please mention this offer when ordering.

www.CableXperts.com

efqulpmant CAT'# PMD-100U $

5 VDC S.P.S.T. REED RELAY
Hasca 711-55. 5Vdc S PST ace===
N.©. 500 Ohm coil. )

UL, CSA. CAT#RLYS72

65¢
each \_ 100 fer 50¢ each
CUT-N-STRIP TOOL 4

Patented stripper self-adjusts to
wire sizes 26 AWG to 14 AWG.
Catch, hold and strip wire in
ane quick mation. Stainless
steel flush cutter w/ insulated
handles.

CAT# WS-503 $ 1 each

1-800-826-5432
www.allelectronics.com
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Failed the exam?
Can’t upgrade?

Use a more effective study
method and achieve your dream!

HamTestOnline”

Top-rated on eHam.net, with
more 5-star user reviews than all
other study methods combined!

100% guaranteed — you pass
the exam or get a full refund!

Try our free triall

www.hamtestonline.com

FERRITES FOR HAMS

Ferrite - Toroids, Slip-on, Snap-on
Mix 31, 43,61, 77 for Baluns/Ununs, RFI/EMI
Quantity pricing for Clubs, DXpeditions

Antenna Balun/Unun - kits or assembled
11,21, 41, 9:1 for dipoles, verticals, GSRY,
loops, OCF, end fed, NVIS, quad, yagi antennas

RFI Kits -home, mobile, or portable operation
Free Tip Sheet to cure RFI, reduce radio noise,
work more DX and keep your neighbors happy!

Palomar-Engineers
www.Palomar-Engineers.com
760-747-3343
We Ship Worldwide

FOR PREMIUM
ELECTRICAL

PERFORMANCE FROM
YOUR EQUIPMENT

A practical guide to the
revolutionary small computer

Raspberry Pi
Workshop Manual

The perfect introduction to the fully
functioning small
computer Written
forthose who are
switching on their B
Pi for the first
time, this manual
guides you
through the full
process of setup
and configuration: .

Includes various S
aspects of

computing and programming, and
provides a variety of recipes to
demonsirate the acclaimed versatility
ofthe Raspberry Pi's hardware and
software.

ARRL Order No. 1007

only $28.95*

*plue shipping and handling

A RRL The natienal associalion far
AMATEUR RADIO"
Y SHOP DIRECT orcall for a dealer near you.

oNLINEWWW.ARRLORG/SHOP
GRDERTOLL-FREE BBB/277-5289 (US)

QST 1/2014




MFJ ANALYZERS

New!

: 329995 Super easy-to-use!
. Dual analog meters, LCD

New and improved, now cov-
ers 530 KH:-230 MH:!

World famous MFJ-259C
gives you a comwle picture of
your antenna’s SWR and
Complex Impedance.

MFJ-259C is a complete ham
radio test station including --
frequency counter, RF signal
generator, SWR Analyvzer™, RF
Resistance/Reactance Analyzer,
Coax Analyzer, Capacitance/
Inductance Meter and more!

You can read Complex
Impedance as series resistance
and reactance (R+jX) or as mag-
nitude (7) and phase (degrees).

Determine velocity factor,
coax cable loss in dB, length of

MFJ HEVHF

MFJ-259C - « - World’s Most Popular Antenna Analyzer'

coax and distance to short/open.
You can read SWR, return

loss and reflection coefficient at

any frequency simultaneously.
Read inductance (uH) and

capacitance (pF) at RF frequencies.

Large easy-to-read two line
LCD screen and side-by-side
meters clearly display your
information.

Built-in frequency counter, Ni-

MH/Ni1-CD charger circuit, bat-
tery saver, low battery warning,
smooth reduction drive tuning.

Super easy to use! Just set
the bandswitch and tune the dial
— just like your transceiver.
SWR and Complex Impedance
are displayed instantly!

Fully portable, take it any-

where - remote sites, up towers,

on DX-peditions, Use 10 AA or

Ni-Cad or Ni-MH batteries (not
included) or 110 VAC with MFJ-
1312D, $15.95. Rugzed metal
cabinet only 4x2x6Y. inches.

MFJNo Matter What
Warranty

Every MFEJ analyzer is
\protected by MFJ’s fumous
one year No Matter What™
limited warranty. We will
repair or replace your MF.J
analyzer (at our option) for
a full year.

MEJ-249C, 8279.95.

If digital display is
all you need MFJ-
249C does everything
MFJ-259C does with-
out analog meters. )

More hams use MFJ analyzers than all others in the world!

MFJ-269C 530 KHz - 230 MHz MFJ-266C

1.5-65, 105-230 MFJ-225 1.5-180MHz

plus 415-470 NIHz, 12-bit AD 300-490 MHz - aﬂ Ham Bands ous Two-Port Graphic Analyzer

MEJ-269C New!

$39995

MFJ-269C 1s a
super MFJ-259C
that adds 415-470
MHz and 12-bit
A/D) converter
that gives you
much better accu-
racy. Complex
Impedance
Analyzer reads
series/parallel
equivalents and
magnitude/phase.
CoaxCalenlator™
gives line length from electrical degrees and
vice-versa for any frequency, Velocity
Faclor, coax loss in dB. Use any characteris-
tic impedance 10-600 Ohms. Has LCD log
SWR bargraph, N-connector.

MFJ-269CPRO™ Ana!yzer
MFJ-269CPro, $429.95. -
Like MFJ-269C, but
UHF range covers 430 to 524
MITz to include commercial
and industrial frequencies.
Rugged protective shell pro-
tects knobs, switches, meters,
digital display for commer-
cial, industrial and lab work.

MFJ-266C

535995

MFJ-266C new
compact wide-
range analyzer
covers HF (1.5-65
MHz), VHF (103-
230 MHz, includ-
ing 220 MHz
band) and UHF
(300-490 MHz).
Antenna Analyzer
mode reads fre-
quency, SWR,
complex imped-
ance simultaneous-
Iv. 500 MHz freq. counter mode has 100 Hz
resolution, measures relative field strength/
frequency for tracking interference. Signal
Generator mode, solid-state switching, and
electronic tuning. Backlight, N-connector.

HF/VHF/UHF SWR Analyzer™

CLOSEOUT!!!

MFJ-266B, $299.95.

Has all the features of MFJ-
266C but MFI-266B covers
1.5-65 MHz, 85-185 MHz and
300-490 MHz. Does not cover
220 MHz band.

A MFJ29D/MF.J-391), §24.95.
Carrying Pouch for MFI-259C/269C.
B, MFJ-92AA10, $29.95, 10-Pack
2500 mAh Ni-MH ngaercells

. MFJ-66, $24.95. Dip couls, set of

two covers 1 8-230 MHz.
. MFJ-731, $99.95. Tunable

L s

MFJ SWR Analyzer Accessories

Analyzer Filter, 1 830 MHz, for strong RF fields.

E MFJ-917, §29.95. 1] Current balun for SWR
Analyzers to test balanced line antennas, other loads.
. MEJ-5510, $9.95.12VDC cigaretie lighter adapter.
(x MFJ- T?ST $5.95. PL-259 to BNC Female.

1. MFJ-7727, $5.95. PL-250 to SMA Female.

I. MFJ-633, $29.95. Ultra-fast intelligent charger.

ey

ME

HF‘J l’MﬂM‘M ANTENNA ANALYZER
TI-FUSCTION ANTEMMA AMAL YTIR
AL W

Out in the field, MFJ-225 ¢ of
is a compact completely self-
contained handheld graph- 399
ing analyzer. On the bench it becomes a
full-fledged two-port (S21) desktop machine
when teamed up with your PC. Using pow-
erful IG-miniVNA freeware, you'll run de-
tailed data analysis and print out stunning
color-graphic plots to document your work!
Built-in back-lighted 3-inch LCD graphie
display. Make fine adjustments using full-
screen easy-to-view SWR bargraph, capture
vivid swept displays for SWR, impedance, re-
turn loss, phase angle, more. DDS generator.

HF/6M SWR Analyzer, 1-60 MHz
MFJ-213, $199.95.
Reads SWR, complex
impedance, impedance mag-
nitude. Measures capacitance,
inductance, field strength,
frequency, generate test sig-
nals. Fine fune stubs, analyze
coax, test baluns, RF trans-
formers, plus other RF tasks.

MFI-225

Dealer/Catalog/Manuals
Visit: http://www.mfJenterprises.com
or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty « 30 day money
back guarantee (less s/h) on orders direct from MF]

MFJ ENTERPRISES, INC.

300 Industrial Pk Rd Starkvtlle
MS 30759 PH: (662) 323- %869
‘Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Aded shij

ipping:
Prices mJSsp\Eﬂ carions subject to change, (¢) 2014 MEJ brmpmas Ine.



MFJ TUNERS

World’s sost populay 1500
Watt Legal Lindt Tuner _ﬂl‘.ﬁ got
better -- nurch better - gives
you more for your money!

New, improved MFJ-989D
legal limit antenna tuner gives
you better efficiency, Tower Loss-
es and a new true peak reading
meter. It easily handles fill 1500
Watts SSB/CW, 1.8 to 30 MHz,
including MARS/WARC bands.

New dual 500 pF air variable
capacitors sive you twice the
capacitance for more efficient
operation on 160 and 80 Meters.

New, improved Air Core™
Roller Iductor gives you lower
losses, higher Q and handles
more power more efficiently.

New TrueActive™ peak read-

ing Cross-Needle SWR/Watt-
bi eter lets you read frie peak

power on all modes.
New high voltage
current balun lets you
tune balanced lines at high
power with no worries.
New crank kmob lets you reset
your roller

mew, Improved MFJ-989D 1500 Watt legal limit Antenna Tune

MFJ VERSA TUNER V

MFJ-080D

40995

inductor quickly,

smoothly and accurately. much more efficiently.
New larger 2-inch
diameter capacitor
kmobs with easy-to-see dials
make tuning nmich easier.
New cabinet maintains com-
ponents’ high-Q. Generous air

vents keep components cool.
127/sWx6Hx11%:D inches.

Includes six position ceramic
antenna switch, 50 Ohm dumnyy
load, indestructible multi-color
Lexan front panel with detailed
logging scales and legends.

The MFJ-989D uses the superb
time-tested T-Network. It has
the widest matching range and is
the easiest to use of all matching
networks. Now with MFI's new
500 pF air variable capacitors
and new low loss roller inductor,
it easily handles higher power

Jo Matter Whas™ Warranty
Every MFJ tuner is protected
by MFT’s famous one year No
Matter What™ limited warranty.
We will repatr or replace your MET
tuner (at our option) for a full yearj

More hams use MFJ tuners than all other tuners in the world!

MFJ-sss Two knob Dgﬂ”erermd -

Tive knob tuning {dlffel ential s3é§25

capacitor and AirCore™ roller
inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one
setting. Handles 3 KW PEP SSB amplifier
input power (1.5 K'W output). Gear-driven
turns counter, lighted peak/average Cross-
Needle SWR/Wattmeter, antenna switch,
balun. 1.8 to 30 MHz. 10%Wx4'/:Hx13 in
MFJ-962D compact kW Tuner

MMET-962D
A few more dollars steps you $3-Q9%

up to a KW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (800W outpuf). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pl/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balum,
Lexan front, 1.8-30MHz. 10%/:x4":x10' in.
MFJ-969 300W Roller Inditctor Tuner

Superb AirCore™ Roller L[Féggs
Inductor tuning. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, JRM-Free Fre Tiwe™, antenna
switch, dummy load, 4:1 balun, Lexan front
panel. 3'/.Hx10*/:;Wx9.D inches.

your mon 6_}'."1

MFJ-949E deliixe 300 Watt Tuner
More hams mm
use MFJ-949s
than any other
antenna tuner
m the world! - 2
Handles 300 Watts. Full 1.8 to 30
MHz coverage, custom inductor
switch, 1000 Volt tuning capacitors, fiul size
peak/average lighted Cross-Needle SWR/
Wattmeter, 8 position anterma switch, dummy
load, ORM-Free PreTne™, seratch proof
Lexan front panel. 3V:Hx10°/sWx7D inches.
MFJ948, $§159.95. Economy version of MFJ-
949E, less dummy load, Lexan front panel.

MFJ-841E super valie Tuner
The most for

Handles 300 Watts
PEP, covers 1.8-30

Extends your mobile
antenna bandwidth so
you don’t have to stop,

go outside and adjust your antenna. 51 2995

liny 8x2x6 1. Lighted Cross-
Needle S WR/Wattmeter. Lamp and bypass
switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEP. MF.J-20, 56 .95, mobile mount.
MFJ-971 portable/ORP Tuner
Tunes coax, balanced
lines, random wire 1.8-30
MHz Cross-Needle Meter.
SWR, 30/300 or 6 Wait QRP
ranges. Matches popular MFT

transceivers. Tiny 6x6%/x2Y: in.

MFI-971
$1 2995

inches, full 150 Watts,
B 80-6 Meters, has
tuner bypass switch, for coax/random wire.

1MF]-940K
$479°

MFJI-941E
MHz, lighted Cross-Needle SWR/ $43Q95

Wattmctcl 8 position antenna
switch, 4: 1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 10/, Wx2/.Hx7D in.

MFJ-945E HF/6M mobile Tuner

MFJ-902 Tiny Travel Tuner
Tl'llly 4Y.x2Y:x3 WET _90'\3
‘99

MFJ-904H, $149.95. Same but adds
Cross-needle SWR/Wattmeter and 4:1 balun
for balanced lines. 74:x2%:x2%: inches.

MFJ-16010 random wire Tuner
Operate all bands anywhere
with MFT’s reversible L-network.
Turns random wire into powerful
transmithng antenna. 1.8-30 MHz.
200 Watts PEP. Tiny 2x3x4 in.

MFJ-906/903 6 Meter Tuners
MFJ-906 has light- 2 =
ed Cross-Needle SWR/ k’,ﬂ
Wattmeter, bypass switch. S
Handles 100 W FM, 200W SSB.
MFJ-903, $69.95, Like MFJ-906,
less SWR/Wattmeter, bypass switch.
MFJ-921/924 V]
MFJ-921 covers
2 Meters/220 MHz.
MFJ-924 covers 440 EEB &
MHz. SWR/Watt- ., SmQY
meter. 8x2Yx3 in. MET 921924 “89
MFJ-9 31 artificial RF Ground
Eliminates RF hot spots, g
RF feedback, TVI/RFI, weak
signals caused by poor RF
grounding. Creates artifi- >
cial RF ground or electrically places MET- 931
far away RF ground directly at 11g. 09°*
MFJ-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

MET-16010
99

& ®
MFI-906

59995

YUHF Tuners

Dealer/Catalog/Manuals
Visit: hittp:/mww.nifjenterprises.com
or call toll-free 800-647-1800

MFJ-901B smuallest Versa Tuner -+ 1 Year MNo Matier What™ warranty * 30 day money

MFJ*s smallest (5x2x6
in.) and most affordable
wide range 200 Watt PEP
Versa tuner. Covers 1.8 to 30 MET-901B
MHz. Great for matching sggs
solid state rigs to linear amps.

back guarantee (less s/h) on orders direct from MET

FAX:(602)323-0551 5430 G5, Mon-Fn Add shipping

Prices cmd specifications subject to change (c) 2014 MFT Enterprises, Bic

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
T'ech Help: (662) 323-0549



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 . . .

FJ-998 1500 Watt Le

wire antennas.

Only the MFJ-

Bypass Control™

MFEJ-998

Cross-Needle SWR/Wattmeter.
MFJ VirtualAntenna™ Memory
MFJnew VirtialAntenna™
Memory system gives you 4
antenna memory banks for each

Search™ and InstantRecall™
algorithms with over 20,000
TirtualAntenma™ Memories.
Safe auto tnuning protects amp
MEFEJ’s exclusive Amplifier

with MFJ 1316, $21.95.

al Limit IntelliTuner™

switchable antenna coax
comnectors. Select up to 4
antennas on each antenna con-
nector. Each antenna has 2500
memeories, 20,000 total. Has
binding post for end-fed long

Download & Upgrade Remotely
Download from internet and
up grade your MFJ-998 firmware

998 gives you full) makes tuning safe and  as new features are introduced. Ameritron AL-
mtmfrmu’cyanfgmﬁ s 6 9 9 95 stupid-proof"! Plus Much More! i fz}lLS-éoof ALSI'S 00M.
tuning for your DigitalAnalog Meters  Built-in radio interface con- M?"tc 3 12'8001.1? uns. 10,000
legal limit full 1500 Watts A backlit LCD meter displays trols most transceivers. (I;Efm({%:‘lﬂfjlnmsi MECMORKS.
SSB/CW linear amplifier! SWR, forward/reflected power, Automatically bypasses with |7 6{’;;_'21 f?;xQ;) b IRJ Wallmutcr,
Ultra-fast Automatic Tuning  frequency, antenna selected, an  excessive tuning power. # LS.
Instantly match impe dances auto-ranging bargraph power Use balanced line antennas - =
from 12-1600 ohms using MFI's indication, and much more. with external MFJ 912, §50.95, No Matter What™ Warranty
exclusive ntelliTine™, Adaptive ~ Has quick-glance auto-ranging 1.5 kW 4:1 balun. Every MEJ tuner is pro-

Small 13Wx4Hx15D inches
easily fits into your ham station.
8 pounds. Requires 12-15VDC at
1.4 amps maxinmun or 110 VAC

for 600 Watt amps
AL-811/ALS-600/ALS-500

For 600 Watt
amps like

MEJ-994B

535995

tected by MFI’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.

300 Watt:" Wide Range
SWR/Wattmeter, 10000 VA Memories

300 Watt...Best Seller
Digital Meter, Ant Switch, Balun

MF) Astomatic Amtensa Tuner

Extra wide
FFh‘IfC‘rI'H?’!g r'ange at

MFEJ-991B
less cost, Exclusive 52 2 9 e
dual power level:

300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWER/Wattmeter.

The world 5 best selling
automatic antenna tuner is
highly acclaimed the world
over for its ultra high-speed, wide match-
ing range, reliability, ease-of-use!
Matches virtually any antenna.

MEJ-993B

526995

200 Watt... Econo

Small, Ant Switch, 20K VA Memories Matches IC-706, FI-857D, T5-508

MEJ-925
$1 7995

Neo extra space needed) Just set your IC-
706/7000, FT-857D, TS-50S on top of this
matching low-profile automatic tuner -- it’s
all you need for a completely automated
station using any antenna! Just tune and talk!

MFJ-928

519995

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.

200 Watt ...Compact
Digitl Meter; Ant Switch, Wide Range

World’s fastest
compact auto tuner MFJ-929
uses MFT Adaptive 32292
Search™ and
InstantRecall™ algonithms. 132,072 tuning
solutions instantly match virtually any antenna
with near perfect SWR.

200 Watt MightyMite™ &) G5RV Antenna

- Covers all bands,
1;12 41.79758 160-10 Meters with
antenna funer. 102 &t
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, 539.95. G5RV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts.

200 Watt...Remote
Coax/'Wire Ant, No pwr cable needed
1 MEFEJ-927

200W...Weather-sealed
Jor Remote/ Outdoor' Marine

Free MFJ Catalog

Visit: http:/Asvwow.mfjenterprises.com

or call toll-free 800-647-1800

MFJ-026B

525995

$ 9%
2 7 9 Weather protected
- fully automatic
Fully weather-sealed remote auto tuner for

/ ' for remote Ovtdoor! %
~ & Marine use! Tough,

durable, built-to-last the elements for years.

wire and coax anten-

coax -- No separate power cable needed.

* 1 Year Mo Matter What™ warranty = 30 day money
back guarantee (less s/h) on orders direct from MET

nas -- an MFJ exclusive. Powers through Fay. (662)323-6551 8.430 CST, MonFri_Add shipping
Hrices and specifications subject to change. (c) 2 014 MFT Enterprises, I

MFEJ ENTERPRISES, INC,
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
T'ech Help: (662) 323-0549

http://www.mfjenterprises.com for instruction manuals, catalog, info



ALPHA DELLA i B2 e —

COMMUNICATIONS, INC. (AA YEARS ¢, tinuous Product
EESSSSSSSSSSS———— ; Innovation

Professional Design and Engineering
and Professional Quality Control
Procedures Equal Unsurpassed Coax
Surge Protector, Coax Antenna Switch
and HF Antenna Performance!

All Made in the U.S.

Model ATT/TT3GS50
series 0-3 GHz
broadband coax
surge protectors
(see connector styles)

Model DELTA-2B/4B
series surge protected
low loss coax antenna
switches

(N, UHF types)

Model DX series HF dipoles with static voltage protectors.
Rugged designs for severe weather

All prices plus shipping/handling. 606-598-2029.
Also available from Alpha Delia dealers.

www.alphadeltacom.com

for product technical details, installation requirements,
pricing, dealers and contact information
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DESKTOP& [V Neld
base station speaker

- 2 5W Amplified DSP speaker :
- Up to 35dB noise cancellation

- 3.5mm maono headphane jack skt
- Power onfoff audio bypass switch
- Dramatic noise reduction on all bands

Superb
audio
quality

~-5ize 200150 (d) X

fai: 256 880 3865
A e

Join or Renew
your ARRL Membership

.arrl.org/join

WWW

The Amateur Ra_dio
Public Service
Handbook &%

e S ey

NOOGOLEY PHALSE

Perfect for all public service
and ARES® volunteers!

ARRL

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888-277-52839 (US)

The national association for

AMATEUR RADIO®

130 Public Service - Special Advertsing Section

DSE.
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- GAP Antenna Products Inc. i
www. bhi-ltd.com ss fioh viow sirest, Fefsmers FL e (

g rfo@wdtcom Manufactured in the UK by bhiltd 8- (772) 571 ﬁﬁﬁi’é%ﬁg&?

Personal Emergency
Communications

Staying in Touch Post-Disaster:
Technology, Gear and Planning

i By Andrew Baze, ABSL

Mew filter knob | E.__,J
- Amplified DSP module - Use in-line
with your speaker or headphanes
- Now with 20% maore audie & new
improved filter cantral knob

nodulestoiretrofitiinside’
dioior, Sped

FERSONAL SMERCENT
l:DMMlIIlIcA.Tlﬂllg

Tla.vim; In Touch Post Disaster:
=

ng

will you do?

Instructions and fitting kits:
supplied for both modules

0m

ARRL Order No. 0081
Only $14.95*

*plus shipping and handling

ARRL varevn ravio®

SHOP DIRECT orcall ior & dea ler near you
oNUNE WWW ARRL.
ORDER TOLL-FREE 1-8

The Amateur Radio

Public Service Handbook

A Guide to Radio Communications for Community Events,
Emergencies, and Disasters

First Edition

Amateur Radio has consistently been the most reliable means of
communications when other systems have failed. Hams

work closely with disaster relief agency officials from FEMA, the
American Red Cross, the Salvation Army, and other response
organizations to offer wireless commmunications 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
unigue role in supporting the public.

ARRL Order No. 4845
Special Member Price!
Only $34.95* (retai $39.95)

*Plus shipping and handling. Sales Tax is required for all orders shipped to CT, VA, and Canada.

Order Today! Online www.arrl.org/shop
or Toll-Free 1-888-277-5289 (US)
QsT §/2014
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Bl COMPETITION GRADE
TRIBAND Y/

[
3 bands & 10 elements _
20-15-10 Mefers” 5, -~
REDUCED PERFORMANCE ON 17 & 12 METERS -.’"';'::- >
Instant Band Changes - E A

Optimized Spacing for all three bands
Read the Reviews:
http://www.eham.net/reviews/detail/267

Full Specifications on our web site; also
details on our new Skylark 12/17 meter yagi!

# Superb Gain = Wide Bandwidth
1 Excellent F/B Ratios ¥ No Lossy Traps
190 MPH Wind Survival ® Zero Mast Torque
" No Lightning Issues ® No Internal Motors
* 100% Rust-Free Materials = No Moving Parts

These items are a great remin Www.ben(:hel".com 5“ l HHWH
Amateur Radio provides immediate, i

high-cjuality communications that work B e ﬂ C H e R lﬂC 2‘“‘ Dem sﬁmEt

every time—when all else fails. | p ® = :

A

ihttp j/m benchercom

www.arrl.org/shop 847-838-3195 ‘email: bencher@bencher.com

Protect Your Equipment.

Discover an inexpensive insurance solution through ARRL & Hays Companies.

Our Members-Only Benefits Include:
* Low rates & deductibles
» All risk coverage with few exclusions
+ Replacement cost coverage

* Automated online system to
manage your insurance needs

Visit www.arrlinsurance.com to enroll

All. Together. Certain. or find additional details.

—il-T-< =
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ieapHam.com

S9 Antennas Closeout

S9 Antennas are telescoping, self-supporting S9V43 - MSRP $200 Closeout Price - $125
fiberglass vertical designed for Amateur Radio S9V31 - MSRP $100 Closeout Price -$75

use. Available in 3 models.

$9V43 - 6 thru 80 meters S9V18 - MSRP $50 Clﬂseout Price -$35
$9V31 - 6 thru 40 meters S9 Radial Plate - MSRP $40 Closeout Price $25
S9V18 - 6 thru 20 meters Limited Quantity

LDG Closeouts
Limited Quantity -
M-7600 and M-7700 $49 Each
External Meters for the IC-7600 and IC-7700
YT-847- $99

Autotuner for the FT-847
ALK-2 $35 Audio/Linear Switch

7 element 2 Meter Yagi IM/70ecm
9 Element 220 mHz Yagi Dual-Band | /* ¢

& SignaLink USB by

Dacron Antenna Rope
Tigertronics UV Resistant
. Special - $89 Break strength 780 1bs
500’ Spool $50
Includes Radio Interface Cable ! = 100’ $12.75
Makes it easy to operate WSPR, PSK31, SSTV, MT63, G5RV and
CW and More! Built-in sound card makes computer Dip oles /
interfacing easy via the supplied USB cable. : 8
"\\
L wouxun

Dual-Band HTs Starting at $59
KG-UV6 Commercial HT $119
Dual and Quad Band Mobiles

Heil Quality
Discount Prices

Y PayPal and Major Credit  PayPal
Cards Accepted B visa 2

132 Public Service = Special Advertsing Section



Take Your Adventure To The Next Level With

=

3 g L g T . Sales: 813.434.4650 \\k\ 3
,http:wawhamiradiu-ﬂelux'g.cbnn ! R TR W R, sales@hrdsoftwarellc.com -

Logbook Tracking - Rotor Control

N
Are you an ARRL Member...Life Member? www.arrl.org/benefits

BUDDIPOLE FEATURES

Multi-band design works 9 bands
(40 meters thru 2 meters) with one set

antennas an of adjustable coils!

bothn
> Rated from QRP to 250 watts PEP

Wemanu
> Modular Design —create dozens of

different antennas with interchangeable
parts

Rotatable /Directional
> Lightweight, rugged components

Rotating Arm Kit allows users to
instantly change antenna configurations

> Used by Emergency Services Groups
WHAT IS THE BUDDIPOLE? throughout the world
The Buddipole™ Portable Dipole fits in your travel bag and assembles in minutes. The
Buddipole is more than an antenna, it's a versatile system for launching your signal.
Optimized for transmit power and proven for DX work, the Buddipole is the secret =
weaponused by HF portable operators all over the world. ‘Www.bu _dll'»‘..ﬂ: e.com

Secure online ordering at:

3028 SE 59th Court, Suite 600 tel:(503)591 8001 info@buddipole.com
Hillsboro, OR 97123 fax: (503) 214 6802

Special Advertising Section — Public Service 133



. ;ho \  ARRL helps gear up public
\ NO‘N * | service and ARES volunteers!

_ —

The ﬁmateur Radlo Pubilc Senﬂce Handbhook — Order No. 4845 ... Member Price 34.95...
Emergency Power 2nd Edition — Order No. 6153 Member Price 24.95...
The ARRL In_trpduclion to Emergency Communication
“Course Book < Order No. 7303
&RESQ Field Resources Manual —Order No. 5439

orm Spotting and Amateur Radlo — Order No. 0908

. Supplies
ARES Pin —Order No. 0241

ARES Decal Red, White & Blue — Order No. 1115 ..ot i oo $2
ARES Decal Black B Gold— OrderNo D 8 et o . e e .$2
ARES Patch Red, White & Blue — Order NO. 4125 . ..o et e e s .93

ARES Patch Black &'Gold — Order No. 1120.........cccoiiimmmin s i s s Y .93
ARES Sticker Red, White & Blue — Order No. 1105

ARES Magnetic Sign — Order No. 8413
fWhen All Else Fails” Magnetic Sign — Order No. 0819

] ARE‘QDepfoymant ceunnu |Eh|arganey ?repar;ﬂ ness Items

Neon Mesh Vest (M- 3XL) —Order No. 0128 ..

Neon Solid Vest (M-3XL) — Order No. 0136 ..

Neon Hat — Order No. 0099 ..

Eton Microlink FR160 Radlo — Order No 1150
Solar Crank Flashlight — OrderNo. 0173 ... e e

/ g i e Amateur Radio
www.arrl.org/shop [ N Ll e

5 . & b B Introduction Handbook &%
1-888-277-5289 . to Emergency m

; Commun iCH.!.iOI'I o cammniy Bl Ercigenioe NN
ARES : Course o :

Field Resources
Manunl

Shipping and handling charges apphy. Sales Tax is required for all orders W
shipped to CT, VA, and Canada. Prices and product availability are subject = - CST 9/20714
to change without notice, -




SOLAR POWER SUPPLY
Emergency / Portable

/ \
ER ATING §

2
ANUAL |

T

Ham Series

» Integrates Solar, Battery & Conirol

, » Configures to your PV Panel

| » Uses LiFePO4 battery of your choice
~ (13.2 VDC from 28 wh to 600 wh)

The ARRL
Operating Manual
Everything for the Active
Ham Radio Operator

10th Edition

There's nothing quite like the
excitement of getting on the air!

The ARRL Operating Manual is the most

Includes:
* Amateur Radio — All About Operating

* VHF/UHF — FM, Repeaters,
Digital Voice and Data

* VHF/UHF — Beyond Repeaters

» Disaster, Public Service and
Emergency Communications

« Traffic Handling — Getting the
Message Through

* DXing — Contacting Those
Faraway Places

* Contesting — Radiosport
+ HF Digital Communications

* |mage Gommunications
* Amateur Satellites

* Legally, Safely, Appropriately
— The FCC Rules and You

* Aemote Station Control
Over the Internet

» Operating Awards
¢+ References

ARRBL Order No. 5965
Special ARRL Membar Price!

+*
only $29.95*(regular $34.95)
*plus shipping and handling
The national association for
A RRL AMATEUR RADIO™
SHOP DIREGT or call for 5 dealer near you.
ONLINE WWW.ARRLORG/SHOP

ORDER TOLL-FREE 888/277-5269 (US)
Q5T 572013

FCC Rules and
Regulations

for the Amateur Radio Service

FEC Rules ar

2eoilations

'ARRL Order No. 1173 Only $5.95*%
*plus shipping and hand ling

The national association for

[ RL AMATEUR RADIO
e rnsﬂ'forsde\abrmvynu

At Home Wherever
You Are!

Tr'ue SDR and
Stand-Alone Operation
USB-1Q Out, Open Source

10 Hr Li-lon Intl Battery
Included for Portable Use -

Battery or Ext’l Power

MIL-Spec
Rugged

www.commradio.com

Ingenious. Invisible.
Indestructible.

Ventenna

You’ve known about us for
years. You know how we
can get you on the air from
restricted locations. You
know how your neighbors
never even notice you have a
Ventenna on the roof. And
you know how our ABS
housing is indestructible.

‘What you may not know is
that we have made some
changes. Our partnership
with HRO has been very
enjoyable, but, because of
personal reasons, we’re now
only selling to our Ham
friends directly from our new
facilities in Idaho.

In addition to the stealthy
Ventenna for VHF and UHF,
we also have the light weight,
very portable, highly efficient
HFp Portable HF Antenna.

See our antenna reviews on
eham net and visit our web
site, or, just call — we always
like to talk about antennas.

The Ventenna Company
POB 227, Huston, ID 83630
888-624-7069 M-F,
0900-1700 Mtn Time
WwWww.ventenna.com
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M Single USB connection to computer
W USB Sound Card built-in
l USB Powered
B Universal Rig Control built-in -

logic level +/-, CI-V, CAT, & RS-232!
B Software Configuration - No jumpers!
M FSK Controller for Precise RTTY
B K1EL Paddle & Keybhoard Precise CW
Ml Separate COM ports for PTT, FSK, CW,

CI-V/CAT & RS-232 - no port splitters!

Available ai: ¢ HRO
+ Unwersal Radio ¢ Radio City
¢ R&L Electronics

e Nav’gator Sound Card Modem ISee QST Short Takes Review - May 2014-P. 62 |

W Quiet - hear what others miss!

B Convenient - No annoying jumpers!
B Precise - FSK & CW controllers on board
B Complete - Six COM ports

The Navigator is a complete USB sound card modem
featuring a proven USB audio sound card chip, six
FTDI USB serial COM ports, a K1EL WinKeyer, True
FSK and rig control connections for every radio. It

has a built-in USB sound card with isolated audio I/0
to your radio to prevent ground loops. A second audio
input lets you use both receivers in a dual receiver
radio. The logic level and RS-232 rig control poris
support your lcom CI-V, Yaesu CAT, Kenwood and other
radios. Front panel controls set both RX audio levels,
TX audio ouput level, audio monitor level and the CW
speed. There are no annoying internal configuration
jumpers - just conveniently set the sofiware-controlled
configuration settings from your PC.

Need Software? Check the Ham Radio Deluxe & Radio Operafing Center bundle!
Optimized for the Navigator, PK-2328C + and other Timewave/AEA TNCs www.ham-radio-deluxe.com

PK-232SC+ with New Dual Port Option!

M Dual Port - two radios at same time!
M Single USB connection to computer

Il USB Sound Card built-in
l 3-Way Rig Control built-in -
logic level, RS-232 & USB!
B Computer isolated from radio
B Real FSK and high-speed keyboard CW

Custormize your PK-232 instalfation with our complete line
of upgrades, accessories and cables.

B HamLinkUSB"~ 1Fl_rgFCcmtmI+
C-IV, CAT, RTS (PTT FSK or CW) for sound card software

Perfect for HRD owners with simple sound card adapters

B HamLinkUSB™ USB-to-RS-232 Adapter
Proven FTDI Chip. 9 and 25 pins for all radios and TNCs!

i PK-232SC + Multimode Data Controller*

Sound Card, Rig Control, USB, Pactor, RTTY, CW
Packet, Dual Port Option & more!

100,000 sold - All-time top selling data controller!

For the first time in 23 years, we tweaked the PK-
232°s main PC board! Now with a dual port option,
the incredible PK-232SC + again expands its role in
your radio station. The new PK-23258C+ can operate
legacy modes on one port and sound ¢ard modes on
the other - simultaneously! The SC + connects to your
computer with a single USB eable - no audio cables,
no RS-232 cables! It has a built-in USB sound card
with isolated audio |/0 to your radio to prevent ground
loops. The logic level and RS-232 rig control is opti-
cally isolated tor your lcom CI-V, Yaesu CAT, Kenwood
and other radios. A new optically isolated DTR PTT
option works with legacy sound card software and ra-
dios. We even added a pair of USB ports for that new
radio with USB rig control and other accessories.
*Upgrade any PK-232 to the PK-232SC with
New Lower SC & DSP Upgrade Combo Pricing!

Timewave Technology Inc.
23 Empire Drive
St. Paul, MN 55103 USA

651-489-5080
Fax 651-489-5066

www.limewave.com
sales@timewave.com



MF.I

M:FI 1778
f{'m ous
GSRV
anrerma is the most
popular ham radio
antenna in the world!
You will transmit
and receive strong
signals day and night.
And it’s mo wonder . . . it"s an efficient,
all band antenna that’s only 102 feet long -
- shorter than an 80 Meter dipole. Has 32.5
foot ladder line matching section ending in

S0-239 connector for your coax feedline.

Use as Inverted Vee or Sloper and it’s even
more compact and needs just one support.

With an antenna funer, you can operate
all bands 80 Meters through 10 Meters and
even 160 Meters with a ground.

MEFEJ’s fully assembled G5RV handles
1500 Watts. Ceramic end and fiberglass
center insulators. Hang and Play™ -- add
coax, some rope to hang and you’re on air!

MFJ-1778M, $39.95. Halfsize, 52
toot GSRV JUMIOR covers 40-10 Meters
with tuner. Handles full 1500 Watts.

MFJ Dual Band 80/40 or 40/20M Dipoles

MFJ-17758
58 995

@ 80/40 Meters ®

40/20 Meter dipole antenna is only 42 feet.
loading on 40 Meters. 1500 Watts. Center insulator with SO-239 connector and hang hole.

Dipole Antennas

MFJ Single Band

Ultra high quality center fed dipoles
will give you trouble-free operation for
years. Custom injection-molded UV-resist-
ant center insulator has built-in coax con-
nector and hanging hole. Heavy duty 7-
strand, 14-gauge hard copper antenna wire.
Extremely strong solderless crimped con-
struction. Authentic glazed ceramic end
insulators. Use as horizontal or sloping

dipole or inverted vee. Handles full 1500

Watts. Simply cut to length for your favorite

frequency with cutting chart provided.

True 1:1 Current

Baiun & Center Insulator
WFI-018 True [:]
$ 95 Current Balun/
24 Center Insulator
forces equal antenna currents
in dipoles for superior per-
formance. Reduces coax
feedline radiation and field
paltern distortion -- your signal goes where
you: want it. Reduces TVI, RFI and RF hot
spots in your shack. Dont build a dipole
without one! 50 hi-permeability ferrite
beads on high quality RG-303 Teflon™
coax and Teflon™ coax connector. Handles
full 1.5kW 1.8-30 MHz. Stainless steel
hardware with direct 14 gauge stranded
copper wire connection to antenna, 5x2

MPFJ-17758 is a short dual band 80/40
Meter dipole antenna that is only 83 feet.
Full-size on 40 Meters with ultra-efficient
end-loading on 80 Meters. Full 1500 Watts.

Super-strong injection-molded center insulator

with built-in §0-239 connector and hang
hole. Solderless, crimped construction. 7-
strand, #14 gauge hard copper wire. Connect
vour coax feedline dirvectly, no funer needed.
MFJ-17754, §59.95. Short drial band
Full-size on 20 Meters, ultra-efficient end-

MEI-1TT79A MFEI-1779B
569!5 $ 95

1600, 265ft.  B0-40M, 135ft  20-6IM, 35 ft.

RF Isolator

MFI-215 MFJ-915 RF [solator

529 95 prevents unwanted RF
from traveling on the

outside of your coax shield into
your fransceiver. This unwanted
stray RF can cause painful RF
= “bites” when you touch your micro-
phone or volume control, cause your dis-
play or settings to go crazy, lock up your
transceiver or turn off your power supply.
In mobile installations, stray RF could
cause your car to do funny things even
blow your car computer. Clear up these
problems, plug an MFJ-915 between your
antenna and transceiver. 5x2 in. Handles
full 1500 Watts. Covers 1.8-30 MHz.
MF.J919, $§59.95, 4:1 current balun,1.5 kW.

MEFI-1779C
$ 95

inches. Heavy duty weather housing. MFJ-913, §29.95. 4:1 balun, 300 Waits.

Make your own antennas

Dipoles, G5RV, Random Wire, Doublets, Beverage Antennas, elc.
MEJ16C06, $4.56. 6-pack authentic glazed ~ RG-8X with PL-259s on each end.
ceramic end/center antenna insulators. MFJ-18H100, $34.95. 100 feet, 450 Ohm
MFJ-16B01, $19.95. Custom injection- ladder line, 18 gauge copper covered steel.
molded UV-resistant center insulator has Lightning Surge Pretectors
built-in coax connector and hanging hole. Ultra-fast gas discharge tube shunts 5000
MFJ-18G100, $24.95, 100 ft. of flexible, amps peak. Less than 0.1 dB loss. Up to
7-strand, 14-gauge solid copper antenna wire. 1000 MHz S0-2393. MFJ-270, §29.95,
MFJ-58100X, $49.95, 100 ft. 50-Ohm

G5RV Antennas

Opemte all bands 10 thru 160 Meters with a single wire antenna!

MFJ All Band Doublet
MF.J-1777 is a 102
foot all band dou-
blet antenna that
covers 160 through
6 Meters with a
balanced line tuner.
Super strong cus-
tom fiberglass cen-
ter insulator pro-
vides stress relief for ladder line (100 ft.
included). Authentic glazed ceramic end
insulators. Handles full 1500 Watts.

Ante nna Switches
' ggss heavy duty
4-Positions gutenna switch
lets you select 4 antennas
or ground them for static
and llghtmng protection. Unused antennas
automatically grounded. Replaceable
lightning surge protection. Good to 500
MHz. 60 dB isolation at 30 MHz. 2.5 kW
PEP. Less than .2 dB insertion loss, SWR
below 1.2:1. SO-239 connectors. Handy
mounting holes. 6% Wx4YsHx1Y%:D in.

Qr) MEI-1702c. MEFJ-1702C Like

MET-1777
995

$3.935 MFJ-1704, but for 2
2 Positions Anfennas. IWx2Hx2D”

MFI-1700C MFJ1700C
$4 1 995 Antenna/
Transceiver
e S0iteh lets you select one
of six antennas and one of
= 51X transceivers in any
o combination. Plug in an
" antenna funer or SWR
wattmeter and it’s always
in- hne for any antenna/transceiver combi-
nation. Has lightning surge protection.
Handles 2 kW PEP SSB. 1 kW CW, 50-75
Ohm loads. Unused terminals are auto-
matically grounded. 1.8 to 30 MHz. SO-
239 connectors. 47/sW6'sHx3D inches.
MFJ-1701
Antenna Switch like
MFETJ-1700C but lets
you select one of

six antennas only.
10Wx3Hx1':D mches

Lom g
MET-1701

579!5

33 ft. Telescoping

fiberglass Mast
3.8 feet collapsed, 3.3 Ilbs.

MEJ-1910  Swuper strong fiberglass

$7 9’5 mast has huge 1*/4 inch bottom

section. Flexes to resist
st eaking. Resists UV. Put up fill size
inverted Vee dipole/vertical antenna in
minutes and get il size performance!

e—

Free MFJ Catalog

Visit: hittp:/Awww nifjesiterprises.coii

or call toll-free 800-647-1800

o 1 Year No Matter What™ warranty » 30 day money
back guarantee (less s/'h) on orders direct from MET

400W PEP. MF.J-272, §39 95. 1500W PEP. Eﬁ?(

MFEJ ENTERPRISES, INC,
300 Industrial Pk Rd, Starkwville,
MS 39759 PH: 662% 323-5869
Tech Help: (662) 323-0549

662 323-6551 8-430CST, Mon -Fr. Arﬁ.#%
spesifications nugeet to ehange. (e) 2014 MET Enterprises,

http://www.mfjenterprises.com for instruction manuals, catalog, info



| Celebrating 30 Years
of the ARRL VEC

In addition to the ARRL Centennial, 2014
marks a special milestone for the ARRL VEC.
On July 21, 2014, the ARRL VEC will celebrate
30 years of outstanding service to the
Amateur Radio Community.

ARRL VEC Program

The ARRL's VEC program has a long standing tradition of serving the Amateur Radio
community and the FCC with integrity and expertise. As the largest VEC in the nation,
we operate as a knowledgeable information source for a wide-range of licensing issues.
The ARRL VEC has had a positive effect on our community’s growth and has truly

made a difference in the future of Amateur Radio.

Serving the Amateur Radio Community

ARRL accredited Volunteer Examiners (VEs) give so generously of their time, energy
and skill. They support us around the country by offering exam opportunities in their
local communities and helping exam candidates fulfill their Amateur Radio aspirations.

Become an ARRL VE

If you laven't already, we hope you will embark on this rewarding journey and become
an ARRL Volunteer Examiner. If you are interested in becoming an ARRL VE, it’s easy!
Visit www.arrl.org/ VE for more information today.

« ARRL VE's, Thank You for 30 Yeafs of Service!
" - _

A 30 Years of Serving
www.arrl.org/VE the Amateur Radio
v Community




MFJ Weather-Proof Window Feedthrough Panels

Weather-proof window feedthrough panels bring coax, balanced lines, H.

'HF/UHF anten-

nas, random wire antennas, ground, rotator/antenna switch cables and DC/AC power into

MFJ Weather-Proof Window
Feedthrorigh Panels mount in your window
sill. Lets you bring all your antenna con-
nections into your hamshack without
drilling holes through walls.

Simply place in window sill and close

& e e Yoy upy =

MFJ-4

Four 50 Ohm Teflon™ S0-239 coax connectors lets you feed
HF/VHF/UHF antennas at full legal power limit.

A 50 Ohm Teflon™ coax Noconnector lets you use any antenna
up to 11 GHz, including 450 MHz, UHF, satellite, moon bounce
and 2.4/5.8 GHz Wi-Fi antennas.

A 75 Ohm, 1 GHz F-connector makes it easy to bring in televi-
sion, Satellite, HD, cable TV and FM radio signals.

A pair of high-voltage ceramic feedthru msulators lets you bring
in 450/300 Ohm balanced lines directly to your antenna tuner.
Has random/longwire antenna ceramic feedthri msulator.

3 Coax, Balanced Line, Random Wire

for balanced lines and longwire/ran- 5C
dom wire, Stainless steel ground post. 5§ Adaptive Cable
6 Coax Feedthrus™. Pass
6 high quality Teflon™

coax connectors for HF/VHF/UHF
antennas. Stainless steel ground

post. Full 1500 Watt legal limit.

your hamshack without drilling through walls!

window up to 48 inches. Use horizontally
or vertically. Connectors are mounted on
inside/outside stainless steel plates and
attached to a 4 foot long, 3'> inch high, ¥+
inch thick pressure-treated wood panel.
Has excellent insulating properties.
Weather-sealed with a heavy coat of long-

4 Balanced Line, 2 Coax

Best Sellex! 3 Teflon™ 4 pairs of high-volt- pess
coax commnectors for HF/ _age ceramic feed-thi B
VHF/UHF antennas. Separate high MFJ4602 insulators for balanced w!
voltage ceramic feed-thru insulators 56995 lines and 2 coax connectors. Ne 5799 5 Gives you

ables, any-size

any cable with connector: 2 cables®

MET4601 with large connectors up to 1Yx1%: MFT-4604 coax connectors, balanced lines, random

55995 inches and 3 cables with UHF/N size 599
coax connectors, Scals out weather.

shown with standard full -
size went (not included) it

cables thru eave of your house
replaces. For 6 Cables

e
| 'IHUJHJT.: o 22500 IR ]'

replaces. For 3 Cables i

l!ﬂ”il size vent (not included) 1t ==

$44° !

Replace your standard air vents on the eave/sofitt of your
house with these MF.J AdaptiveCable™ Air Tent Plates and...

Bring in coax, rotator, antenna switch, power cables, etc.
with connectors up to 1/4x1°/8 inches!

Sliding plates and rubber grommets adjust for virtually
any cable size to seal out adverse weather, insects and
varmints. Use existing vent hole, mounting screws and
screw holes.

lasting white outdoor enamel paint. Edges
sealed by weather-stripping. Seals and
insulates against all weather conditions.
Includes window locking rod.
Inside/outside stainless steel plates
ground all coax shields. Stainless steel
ground post brings ground in.

¥+ e < r 3
603 Universal Window Feedthru Panel BN s0Q95
S-way binding posts lets you 8 9
supply 50 Volts/15 Amps DC/AC power to your outside antenna
tuners/relays/switches.
Stainless ground post brings in ground connection, bonds inside/
outside stainless steel panels together and drains away static charges.

MFJT's exclusive Adaptive Cable Feedthn™
lets you bnng in rotator/antenna swatch cable,
etc. without removing connectors (up to
1%/:X1%s in). Adapts to virtually any cable
size. Seals out rain, snow, adverse weather.

All-Purpose FeedThr/CableThr™

MET-4600 MFJ-46041

MET-4605
tion you'll ever need through 51 59 95

every possible cable connec-

your window without drilling g‘ w!
holes in wall -- including UHF, N 1?F

95 wire, ground, DC/AC power and cables of
any size for rotators, antenna switches, ete.

AdaptiveCable™ Wall Plates
1MMFET4614  Bring nearly any cable -- rotator, anterma
For 4 Cables switch, coax, DC/ AC power, ete, -- through
53 495 walls without removing connectors (up to
1%x1%/s inches). Shiding plates and rubber
grommets adjust hole size to weather-seal
virtually any size cable.
Includes stamless steel plates for each side of wall,
sliding plates, rubber grommets, weather stripping and

L Free MFJ Catalog

H ! Gmt. Ittp . www.nfjenterprises. com

or call toll-free 800-647-1800
* 1 Year No Matter What™ warranty * 30 day money
‘bacle guarantee (Less 5/l) on orders direct from MFJ
FI.:_E_E j;j;,i I‘Fg‘}ggél MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0543
52495 51 495 FAX:(662)323-6551 s-430 5T, Mon 71 _Add shipping

300 Industnal Pk Rd, Starkwille,

MF MFJENTERPRISES, INC.
Prices and specifications sudyect to chemge. (c) 2010 MFT Fraterprises, B
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10 Bands' 80-2 Meters

$39Qes
'MFJ-1799

® 10 Bands: 75/80, 40, 30, 20, 17, 15,
12, 10, 6, 2 Meters inchuding 75/80M

Handles 1500 Watts PEP SSB/CW
No gronnd or ground radials needed!

Low radiation angle for great DX,
omni-tlivectional, aufomatic
Dbandswitching
Only 20 feet tall! Mounfts anywleere!
Self-supporting and just 20 feet tall,
Mounts easily from ground level to tower
top -- small lots, backyards, apartments,
condos, mobile homes, roofs, tower mounts.
Highly Efficient End-Loading
No lossy traps! End-loading, the most
efficient loading known -- gives you highly
cfficient performance, excellent bandwadth,
low angle radiation and automatic
bandswitching.
High-Q loading coils are wound on
tough, low loss fiberglass forms with
Teflon™ wire where needed.

Euntire Length Radiates
End-loading results in uniform current

MFJ*s try 36 inch diameter loop anten-
na lets you operate 10 through 30 MHz
contmmuously -- including the WARC bands!

Tdeal for linted space -- apartments, small
lots, motor homes, attics, or mobile homes.
Enjoy DX and local contacts moumted verti-
cally. Get both low angle radiation for excel-
lent DX and lugh angle radiation for local,
close-in contacts. Handles 150 watts.

Super easy-to-use! Only MFI’s super
remote control has Ao Band Selection™.
It auto tunes to desired band, then beeps to
let you know. No control cable is needed.
Fast/slow tune buttons and built-in two
range Cross-Needle SWR/Wattmeter lets
you quickly tune to your exact frequency.

Al welded construction, welded but-

6- Band 40 2 Meters Rotatable Mini- Dlpole
Lmv;myﬂeldﬁer .7t turning radins . . . 40, 20, 15, 10, 6, 2 Mefers . . . 1500 Watty . .
MFJ-1775  entire length always radiating. With 6 zmd

‘isinconspic- 2 Meters thrown in, you have ham radio’s
‘uous and low  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 fill-length halfwave dipoles.
Built-to-last -- incredibly strong solid
rod fiberglass center insulator and 6063 T6

MFJ-1786

544995

3 == _much bigger
lhan a TV antenna aud is easnly tuned by a
lightweight rotator like Hy-Gain's AR-35,

TIt’s no Wimp! Its directivity reduces QRMW/
noise and lets you focus your signal in the
direction you want -- work some real D3

You can operate 6 bands -- 40, 20, 15,
10, 6 and 2 Meters -- and run fiull 1500
Watts SSB/CW on all HF bands!

Features automatic band switching and
uses highly efficient end-loading with its

MFJ. .

Assembles in an afternoon. Adjusting
one band has little effect on other bands.

. the world leader in ham radio accessories!

©

MFJ-1775W, $249.95. WARC band
version for 12, 17, 30, 60 Meters only.

FAX: 662)323 -6551 &431]::9'1‘ Non-Fn. Add shipping.

FPrices

distribution and the entire length radiates.
This puts the radiating elements up high giv-
ing you more QSOs.

No Feedline Radiation Distorted Pattern

MEFJ’s center-fed balanced halfwave ver-
tical dipole design is decoupled and isolated
from the feedline with MFI’s ArrCore™ high
power balun. Tt can’t saturate, no matter
how high your power.

This gives you consistently high perform-
ance by killing feedline radiation, pattern
distortion, SWR shifts, RFI, noise pickups.

Easy fo Tune!

Tuning to your favorite part of one band
does not affect other bands and is done at the
bottom of the antenna by simply adjusting a
length of the capacitive hat.

Built-to-Last!

Incredibly strong solid 1Y+ inch diameter
fiberglass center insulator and 13/s inch
diameter 6061 T6 aircraft strength alu-
minum tubing will make it the only
antenna you will ever need.

MFJ 6-Band Halfwave
Vertical Antenna

_ IMFJ-1706 MFJ-1796, like MFJ-
N $ 95 1799, but for 6 bands: 40,

229 20, 15 10,6 and 2

Meters. 12 foot high, 24

i Jinch foot print, mounts anywhere. No
" eround, no radials, self-supporting.

MFJ uper High-Q LooTM Antennas

terfly capacitor with no rotating contacts,
large 1.050 inch diameter round radiator --
gives you highest possible efficiency.
Each plate in MFI's tuning capacitor is

welded for low Loss and polished to prevent
high voltage arcing, welded to the radiator,
has nylon bearing, anti-backlash mecha-
nism, limit switches, continuous no-step
DC motor - smooth precision tuning.
Heavy duty thick ABS plastic housing has
ultraviolet inhibitor protection.

Cover 40-15 Meters. MF.J- 1788, $499.95,
Like MFJ-1786 but covers 40 - 15 Meters
continuous. Includes remote control.

GMFJ GS5RV Antenna
. MFI-1778  Covers all bands, 160-10
$ 95 Meters with antenna tuner.
102 feetlong. Can use as
inverted vee or sloper. Use on 160 M as
Marconi. 1500 Watts. Super-strong fiberglass
center/feedpoint insulators. Glazed ceramic end
insulators. All hand-soldered connections. Add
coax, some rope and you're on the air/
IVIFJ—ITTSM $39.95. G5RV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts.

Free MFJ Catalog
Visit: hitp:/Avww.mifjenterprises.com
or call foll-free 800-647-1800

aircraft strength aluminum tubing radiator. * 1 Year No Matter What™ warranty * 30 day money

back guarantee (less s/i) on orders direct from MET

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd Stalkwlle
MBS 39759 Pl‘[. Sﬁﬁzg 323-5869
Tech Help: (662) 323-0549

ap\sclﬁcmm sudgect ta change. (c) 2014 MFT Emterprizes, dnc



MF Big Stick™

18 Foot Portable Telescoping Antenna
Only 28 inches collapsed . . . Covers 40-6 Meters -- No gapsf'

MIJ—??B(}

59‘9 oni-tle-go Hame who is inngry for the

next great QSO anywitere or anytime!
Full Size Performance

For top portable performance, carry a Sig Stick for the
loudest, strongest on-the-go signal on the band!

MEJ’s extra long 17 foot stainless-steel
telescoping whip gives you fill-size antenna
for full size performance 20 to 6 Meters but
collapses to just 28 inches.

An ultra low loss, high-Q adjustable air-
wound leading coil gives you highly effi-
cient operation 30 and 40 Meters. 5

This extra long radiator and ultra low loss |
loading coil is a winning combination that |’
¥ stands head and shoulders above shorter
- backpack antennas.

True Backpack Portubility
Antenmna is over 18 feet long fully extended, but disas-
- sembles and collapses to 28 inches in seconds. Fits into
most backpacks or suitcases! And at just over 2 pounds
you'll hardly know you are packing 1t!

Triee General Coverage

Tapp ed loading coil covers 7.0-55.0 MHz without gaps.
Great for Ham Bands and outstanding for image-free
shortwave broadcast!

MFJ BigEAR™

8-Band Portable Dipole
34 feet Radiators, 7-55 MHZ, | o

The MFJ Ethac.km antenna is_for the

i r4?0-2 AIeters Apartment Antenna

18 foot Telescopic
Fiberglass Mast
with Tripod

Everytiing yon need
Everything is included for instant operation.
Pipe/Mast mount quickly and easily mounts to any '~
pipe or mast up to 1/2 inch. SO-239 for coax. 3/8-
24 antenna connector.
Counterpoise kit included: Ensures low SWR,
high efficiency.

Rugged Construction
All aluminum, stainless steel construction ensures years of
excellent performance. One Killowatt rated components guarantee
electrical safety.

A MFJ-1622 universal mount/clamp lets you
attach it to window frames, balconies and
railing.

5. Works great indoors mounted to
table/bookshelf. It's not a 5-element yagi,
but you’ll work your share of exciting DX!

- Highly efficient air wound “bug catcher™ coil,
telescoping 4% foot radiator. Collapses to 2%:
feet for easy storage and carrying. Includes
coax, choke balun, counterpoise wire, safety
rope. Operatmg frequency ad_]usted by moving “wander lead” on coil
and adjusting the counterpoise for best SWR. Optional DX-Getter,
N[FI 1977, $44.95. Stainless-steel 12-ft whip, 26 inches collapscd )

00
Stainless bteel
Telescoping Whip

pItE
e — T e e e
\el‘%th },]THJ—IQE%. §159.95. i MEF.J-1979, $59.95. Super-strong, super long
ice the and s{ :;” SHRTES ;M.ﬂ ; M‘;_:Im ;;.'m I7 foot stainless steel telescoping whip. 27 in.
v & wmrspfugt’t;l Sl collapsed. 10 sections. 3/8-24 threaded base.
o _ D e b e MF.F1977, $44.95/12{MFJ-1796, $39.95/10ft
T iberglass mast and heavy-duty  nipy 1974, §34.05/8fMFJ-1972, $14.95/4%.t
= VIFT. 2059 steel MFJ-1919 tripod. s
. ; $179% oyl e Single-band
ey i) & LS IEC)
18 inch wall, .75 inch diamerer ROtAtADIE mxm-Dlpoles
For hams on-the-go! top, 1.5 inch bottom. 15 Ibs. Use thicse
Operate anywitere, anytime with a All tripods are black heavy- binexpensive,
strong QSO grabbing signal! duty steel with braced trinngle .

34 Feet stamnless steel radiator gives
you fill-size dipole performance on 20-6
Meters and highly efficient ultra low [oss
loaded dipole performance on 30/40
Meters. Collapses to 27 inches to fit into
any suitcase or backpack. No ground or
counterpoise needed.

True general coverage -- tunes up with
low SWR on any frequency 7-55 MHz.
Handles QRP to full killowatt PEP.

Ultra low loss high-Q air-wound load-
ing coil. Built-in Guanella current balun
kills feedline radiation, pattern distortion,
RF shifts, RFI and noise pickup.

Distinctive V-shaped elements are set
45 degrees from the horizon to keep ele-

lock.

MFJ-1

na. Buil

ment tips high in the air. This maximizes Titan,
radiation, minimizes ground loss and pre- i;";

vents hazardous contact.
MFJ’s heavy-duty No Tool™ mast lock

base, non-skid feet and mast

MFJ-1918EX, $89.95. MFJ-
1918 tripod with super strong 9.5
foot telescoping fiberglass mast.
Collapses to 3.8 feet.
OrickClamps®
1/8” wall, */s inch top, 1 inch
bottom. Weighs 6.5 1bs.

Tripods Only
tripod. Supports 100 1b. anten-

mast extends 7.8 feet.

Collapses to 4.5Hx.5D feet.

lightweight,
iwolated mini-
dipoles when
space is limit-
ed for tempo-

= ; rary or per-
manent 1nstallat10:ns Rotate to null
QRM/noise and to focus your signal. Coax
choke balun, mast not included. For
40/30/20/17/15/12/10/6 Meters. Order MFJ-
23XX (insert band in “X3*) $44.95. 75/60
Meters, $49.95 each. Total length 14 feet. For
mounting masts up to 1.25” OD.

Free MFJ Catalog
Visit: hitp: www.mfjenterprises.com

™ Mast has thick

919, £89.95, Lasge

t-in 1.4 inch diameter

gle base sp‘rcads to 4.8 or call tﬂﬂﬁee 300-647-1800
glil:? stde. Weighs + 1 Year No Matter What™ warranty » 30 day money
s.

MFJ-1918, $49.95, MFJ ENTERPRISES, INC.

lets you easily and quickly mount on any
tripod or mast up to 7/8 inches. S0-239
for coax. With fewer parts to assemble,
set-up and tune-up is much faster!

Smaller tripod. Supports
66 Ibs. 1 inch diameter mast extends 6

foot. Collapses to 3.2Hx.3D feet. Triangle
base spreads to 2.75 feet. Weighs 6.75 1bs.

back guarantee (less s/h) on orders direct from MET
300 Industrial Pk Rd, Starkwille,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

FAX:(662)323-6551 3-430CST, Mon-Fu. Arﬁsfq?

Frices and specificatons sutgect to change. (o) 2014 MET Enterprrs

http://www.mfjenterprises.com for instruction manuals, catalog, info



Study with the BEST!

NEW for the 2014-18 Entry-Level Exam!

Technician Class Book
For the NEW 2014-2018 entry leve! exam!
Gordo reorganizes the Q&A into logical
topic groups for easy learning! Key words
are highlighted in his explanations to
help you understand the material for test
success. Web addresses for more than 125
helpful, educational sites. Includes "On
The Air!" CD demonstrating Tech privileges,
GWTM $21.95

Technician Book

& Software Package

Gordo’s hook with WaYl Windows soft-

ware allows you to study at your computer

and take practice exams. Explanations

from Gordo's book are on the software

— answer a question wrong and his

explanation appears to reinforce your

learning. Includes free Part 97 Rule Book.
NCS $20.95

Technician Class Book & Audio CD Value Pack
Technician Class book and Gordo's audio the 0Ty COUrSE, ¥ with fraa Part 97 Rule Book. GWTP $49 95

HF Bands with Gordo & WSYI!

General Class Book

Gorda's manual for 2011-15 reorganizes
the questions into logical topic groups
for easier leaming. His explanations
include highlighted key words to halp you
remember the material for test success,
100 + addresses of helpful, educational
websites. Bonus “On The Air!" CD iniro-
duces you to General Class HF operation
fun. GWGM $24.95

General Book

& Software Package

Study at your computer and take practice
exams. W5Y| Windows software includes
explanations from Gordo’s book, scores
your results and highlignts areas that
need further study. Package includes
Gordo’s General Class book and free Part
97 Rule Book. GUS $34.95

General Class Book & Audio CD Value Pack
General Class book and Gordo's audio theory course, with free Part 97 Rule Book, GWGP $49.95

Extra Class Book

2012-2016 book includes all Flement
4 questions and answers, along with
Gordo's educational explanations. Full of
Gordo's great memory tricks for those
tough math and electronic theory ques-
tions (wait 'til you meet “Eli the lce Man”)!
Bonus “On The Air!" CD highlights Extra

Go to the Top With Gordo — Amateur Extra Class!

Extra Book

& Software Package

Study at your computer and take practice
exams as the W5Yl Windows softwars
scores your results and highlights areas
that need further study. Software includes
explanations from Gordo's book. Package

includes Gordo’s Extra Class book and

Technician Class

Audio Course on CD

Welcome to Gordo's classroom! Techni-
cian audio theory course recorded by
Gordo talks you through the Element 2
question pool.  Follows the order of his
Technician Class baok, and is full of the
sounds of ham radio operating excite-
ment! An excellent study aid if you spend
a lot of time in your car or pick-up! On 4
audio CDs. GWTW $29.95

General Class

Audio Course on CD

General Theory Course recorded by Gordo
is full of the sounds that bring ham radio
to life! He talks you through the Element 3
theory to help you understand the mate-
rial and get you ready for your upcoming
exam. An excellent study aid if you spend
a lot of time in your car or pick-up! On 4
audio CDs. GWGW $29.95

Extra Class

Audio Course on CD

Exta Class Theory Course recorded
by Gordo talks you threugh the difficult
Element 4 theory to help you understand
the material and get you ready for your
upgrade to the top — the Amateur Extra
Class! Anexceallent study aid if you spend

Clags operations. GWEM $24.95 f.0¢ Part 67 Rule Book. ECS $30.95 alot of time in your car or pick-up! On 6
audio CDs, GWEW $39.95
Exira Class Book & Audio CD Value Pack
Extra Class book and Gordo'’s audio theory course, with free Part 97 Rule Book. GWEP $59.95
Earn Your FCC Commercial Radio License!
GROL-+RADAR Book GROL+RADAR Book
Get your FCC commercial radic licenses and add valuable credentials to your resume! & Software Package

GROL+RADAR includes the new FCC Element 1 question poal for the Marine Radio
Operator Permit (MROP), the Element 3 pool for the General Radiotelephone Operatar
| License (GROL), and the Element 8 pool for the RADAR Endorsement. Many employers
M1 require these licenses for jobs in marine, aero, safety, and municipal positions. Gordo
and his tearn have written clear explanations for all the Q&A to make studying for these
| exams educational and fun. If you're an Extra Class ham, many of the technical/math
questions will look familiar to you. Fully-illustrated to aid your learning. GROL $49.95

Enhance your learning experience using
our practice exam software along with the
GROL+RADAR book. Windows software
includes answer explanations from the
book — when you select a wrong answer,
the explanation from the book appears to
reinforce your leamning.  GRSP $79.95

on-line at Www.WS5Yyi.org or call BO0O-669-9594
The W5Y1 Group ¢ P.O.B. 200065 ¢ Arlington, TX 76006




MFJ Pocket size Morse Code Reader™

Hold near your receiver — it instantly displays CW in English! Automatic Speed Tracking . .. Instant Replay . ..

32 Character LCD ... High —Perfonnan ce Modem . Computer Interface. .

Is your CW rusty?

Relax and place this tiny pock-
et size MFJ Morse Code Reader
neqar yonr receiver’s speaker . . .

Then watch CW turn into solid
text messages as they scroll across
an easy-to-read LCD display.

No cables to hook-up, no
compuler, no interface, nothing
else needed!

Use it as a backnp in case yon
mis-copy a_few charvacters - - it
makes working liigh speed CWa
breeze - - event if you're rusty.

Practice by copying along with the
MFJ-461. It’ll help you learn the
code and increase your speed as you
instantly see if you’re right or wrong.

Eavesdrop on interesting Morse
code QSOs from hams all over the
world. It's a universal lnnguage
that’s understood the world over.

MFJ AutoTrak™ automatically locks
on, tracks and displays CW speed up to
99 Words-Per-Minute.

Simply place your MFJ-461 close to

. Battery Saver. .. More!

MFEJ-461 to your receiver with a
cable. A battery saving feature puts
the MFJ-461 to sleep during peri-

LT .S
your receiver speaker unti
lock LED flashes in time with
the CW. Digs out weak signals.
Phase-Lock-Loop even tracks
slightly drifting signals.

Of course, nothing can clean up and
copy a sloppy fist, especially weak sig-
nals with lots of QRM/QRN.

The MFJ-461’s serial port lets you
display CW text full screen on a bright
computer monitor -- just use your com-
puter serial port and terminal program.

When it’s too noisy for its micro-
phone pickup, you can connect the

MFJ-461

58 995

.ods of inactivity. It wakes up and
decodes when it hears CW.

Uses 9 Volt battery. Fits in your
shirt pocket with room to spare -
smaller than a pack of cigarettes.
“Tiny 2'/:x3"/ix1 inches. 5'/» ounces.
Super easy-to-use! Just tum it
on -- it starts copying instantly!

MFJ-26B, $9.95.
Soft leather protec-
trve pouch. Clear
plastic overlay for
display, push but-
ton opening, strong, pocket/belt clip
secures MFJ-461.

MFJ-5161, $16.95. MFJ-461 to
computer serial port cable (DB-9).

MFJ-5162, $7.95. Receiver cable
connects MFJ-461 to your radio’s
external speaker 3.5 mm jack.

MFJ-5163, $10.95. Cable lets you
use external speaker when MFJ-461 is
plugged into radio speaker jack. 3.5 mm.

MFJ Morse Code Reader and Keyer Combination

Plug MFJ’s CW Reader with Keyer into
your transceiver’s phone jack and key jack.

Now you're ready to compete with the world’s
best hi-speed CW operators -- and they wont
even know youi're still leaming the code! Sends
and reads 5-99 WPM.

Automatic speed tracking. Large 2-line
LCD shows send/recerve messages. Use

MFJ lambic Paddles

MFI-564 Chrome m
== L

MEI-564B Black
569!5

MFJ Delixce Iambic Paddles™ feature a
full range of adjustments in tension and contact
spacing. Self-adjusting nylon and steel needle
bearings, contact points that almost never need
cleaning, precision machined frame and non-
skid feet on heavy chrome base. Works with
3 all MFT and other electronic kevers.
’ Miniature Travel Iambic Paddle
MFJ-561, $24.95. 13/Wx1¥:D x¥:H inches.
Formed phosphorous bronze spring paddle,
stainless steel base. 4 ft. cord, 3.5 mm plug.

MFJ Deluxe CW Keyer

@l front panel for easy

MET-407D tone, volume knobs, and tune, senm/
LT auto, on/off push-buttons. You get
all keyer modes, dot-dash memories, self
completing dots/dashes, jam- proof spacing,
sidetone, built-in speaker, type A /B keying.
RF proof. Solid state keying. 7x2x6 inches.

MFJ-401D, $69.95. Econo
Keyer IT has front-panel volume/
speed controls (8-50 wpm), tune
switch. Internal adjust weight, tone. Solid
state keying. Tiny 4x2x3"1 inches.

"

access -- speed, weight,

paddle or computer keyboard.

panel speed volume controls. 4
message memories, type ahead
buffer, read again buffer, adjust-
able weight/sidetone, speaker. RFI proof.
MFJ-551, §39.95. RFI suppressed
keyboard, a must to avoid RFI problems.

MFJ Code Oscillator
1IFI1-557 MFJ-557
$309%5 Deluxe
Code
Practice
Oscillator
has a
Morse key and oscillator unit mounted
together on a heavy steel base -- stays put
on your table! Portable. 9-Volt battery or
110 VAC with MFJ-1312D, $15.95. Ear-
phone jack, tone and volume controls, spealzer.
Adjustable key. Sturdy. 8'/x2':x3%/ inches.
MFJ-550, $14.95. Telegraph
Key Only with adjustable
contacts. Handsome black.

Keyer/Paddle Combo

MET-427D Best of all CW

- s1 8995 worlds -- a delixe
MFJT Curtis™ keyer

that fits nght on Fencher

" paddle! Adjustable weight

and tone, front panel vol-

ume and speed controls {8 50 WPM),

built-in dot-dash memories, speaker,

MFT464
Easy menu opelatlon Front 51 999 5
(Keyboard, paddle
mof inchided )

MFJCW KEYERREADER
NFJ-464
VOLUME 6T

MFJPocket Morse Tutor
Learn Morse code anywhere
with this tiny MFJ Pocket-
sized Morse Code Tiutor™!
Practice copymg letters, num-
bers, prosigns, pu:nctuatl ons
"META18 or any combination or words or
$89°5 Q50s. Follows ARRL/VEC for-

mat. Start at zero code speed and end up as a

high speed CW Pro! LCD, built-in speaker.

MFJ ClearTone™ Speaker
MFJ-281, $12.95. Makes copying
easier, enhances speech, improves
el intelligibility, reduces noise, static,

hum. 3" speaker, 8 Watts, 8 Ohms.

MFJ 24/12 Hour Station Clock
MF.J-108B, $21.95, Dual
24/12 how clock. Read UTC L S:e3R 1523
and local time ar-a-glance. ;
High-contrast 5/8” LCD, hrushed allmmmm
frame. Batteries included. 4',Wx1Dx2H in.

Free MFJ Catalog

Visit: hitp:/sww.mfje nterprises.com
er call toll-free 800-647-1800

sidetone, semi-automatic/tune or automatic « 1 Year No Matter What™ warranty « 30 day money

modes. Use 9V battery or 110 VAC with
MFJ-1312D, $15.95. 4/8x2°/8x5"/4 in.
MFJ-422DX, §99.95,
MFJ Curtis™ Keyer only, fits on your
Bencher paddle or MFJ-564 (chrome) or
MFT-564B (black) paddles above.

Pncs.i

back guarantee (less sfh) on orders direct from MFT

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Stmkvﬂle
MS 39759 PH: 662%323 5869
Tech Help: (662) 323-0549

:(662)323-6551 s 43EICST Won-Fri_Add shipping.
specifications subgect to chamge. (c) 2010 MFT Enterprises, Tnc

MFJ . .. the world leader in ham radio accessories!



HONDA

GENERATODORS

What are YOU

plugging
ﬂlto‘?

Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)
Lightweight & portable

(Easy to carry at less than 50 Ibs!)
Extra long run time.

(Runs up to 15 hours on 1.1 gallons!)
Honda inverter technology.
Eco-throftle

EU2000
ARRL Member Special

We feel that what HAM operators
provide in times of emergency
is often overlooked but incredibly
important and deserve a break
on generators that will provide
power to their equipment.

ARRL Members will receive a
discounted price on the
EUZ2000 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
Please read your Owner's Manual and all fabels befare operation,

THE WIREMAN, INC"

-

TTIEERRTIFIELDT QEFALITY 7T

800-727-WIRE (9473)

5till, going strong after 35 years! The “Keywords" for
“Certified Quality” Wire, Cable, Connectors, Accessories,and
customer service. See it all at www.thewire man.com
Tech Help: 864-895-4135 or info® thewire man.com
SOUTHWEST US? Call 405-376-9473
TOP WIREMARN desler CLEAR SIGNAL PRODUCTS

www.coaxman.cem * erders @ thecoaxman.com

PROMOTING THE USE OF TEN METERS SINCE 1362

Ten-Ten International Net, Inc.

Awards - QS0 Parties - Special Events - Paperchasing
NETS DAILY (sxcept Sundeay) on 26,380 and 28.800 at 18002

CHECK US OUT ON THE WEB
www.ten-ten,org / www.10-10.0rg

1349 Vernon Ter San Mateo CA 94402-3331
144 September 2014

California

ADMIT ONE

Here’s Your Ticket To
The Most Popular
State QSO Party On
The Planet!

October 4-5,2014

1600 UTC Oct 4 to 2200 UTC Oct 5

Grab a CA QSO or County
For That New Certificate!

LoTW Triple Play
USA Counties Award
Worked All States
Worked All California Counties

Great Prizes & Awards!
Complete Rules & Info:

WWW.cqp.org

Northern California Contest Club

Excellence in Amateur Radio Contesting

e hRRl— =

i o
am Radi

|I'.‘i'lceru.w,e Manual

_ 4 tg Become a7
All You “m',:;fﬁa operator!

Amateur
s e |

+ Custiarey Wi A
M‘ﬁnuvnﬂ‘“'m

The ARRL
Ham Radio
License Manual

Third Edition

All You Need to Become
an Amateur Radio
Operator!

E Easy-to-understand “bite-sized”
sections. Pass the 35-question
license test.

N Includes the latest question
pool with answer key, for use
July 1, 2014 to June 30, 2018.

B NEW! Use with ARRL's online
Exam Review for Ham Radio.

B Designed for self-study and

for classroom use. Intended for

all newcomers, instructors and
schoolteachers.

NEW! Online Review
and Practice Exams. Use
this book with ARRL Exam
Review for Ham Radio to
review chapter-by-chapter.
Take randomly-generated
practice exams using
questions from the actual
examination question pool.
You won't have any
surprises on exam day!

www.arrl.org/examreview

ARRL Order No. 0222
only $29.95*

"plug chipping and handling

The national association for
A RRL AMATEUR RADIO"
'~/ SHOP DIRECT orcail fora dealer near you.

oNLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE BBB/277-5289 (US)




RADIO PROGRAMMING SOFTWARE*
AND USB CABLES THAT WORK!

Easily explore ALL the features of your radio. Options you struggle

to set from the face of the radio can be set up and saved in the
Programmer. Software* programming kits available for individual
Alinco, AnyTone, Baofeng, Icom, Jetstream, Kenwood, '
Puxing, TDXone, TYT, Wouxun or Yaesu radios.

* kach Progr.:l.l??mw Is Lnigue o .] tpenﬁe radio.
n’UJ a5 your radio is u’(HC‘UE in jtself.

L SYSTEMS USA _~

RADIO PROGRAMMING MADE EASY

800-476-0719 | www.rtsystems.com

Personal Assistance Mon.-Fri., 8:00-5:00 Mounta |n.T|n1eM|| | JW”HJ Available [

f I ;-|'1I

A weekly summary of
Amateur Radio news highlights
in a fifteen-minute podcast,
updated every Friday.

Enjoy ARRL Audio News
anywhere: on your smart phone or
tablet, your local repeater, iTunes,

or stream it on the go!

www.arrl.org/arrl-audio-news

ARRL The national asso
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

NLINE WWW.ARRL.ORG/SHOP

ADEATOLL-FREE BB8/277-5280 (US) __

RT SYSTEMS
RADIO PROGRAMMING

SUFTWARE* KITS

1H8

m umque radio

Par EndFedz’

Antennas

EFT-10/20/40 Trail Friendly
QRP Par EndFedZ Antenna

The Ultimate in
portability with
weight of 3.50Z!

"Theg _|uc+ work!"
Check out e-ham reviews to hear what
others are saying!!
6M-80M and 10M/20M/40M models

Ready for Action: NO tuning or Ground Radials!

— Stealthy: Great for restricted residential areas!

— Versatile: Install at home or take it with you!

~ Quality: Best in class!

Alss for a LIMITED ruin,
check out the LNR Key
Concepts Pro Pump NTIK
"Standard” Version Key!!

—a-LNR
PRECISION ENDFEDZ*

www.LNRprecision.com
Tel: 336-495-7714

You have your FCC
Ham Ticket... Now
get a CAREER with a
Commercial License!

EARN
MORE
= MONEY:Z

Turn your interest in

electronics into a high

| paying career in Radio,

¥ Television, Avionics,

Communications, Radar,

Maritime and more...

even start a business!

The Original Home-5tudy

course prepares you to get

the “FCC General Radiotelephone Operator

License” (GROL) at home in your spare time.

« No costly school. No classes to attend!

« A proven course: Easy, fast and low cost!

« No previous experience needed!

+« MONEY BACK GUARANTEE: You get your
FCC License or your money refunded.

Call for FREE information kit

800-932-4268
or, visit:
www.LicenseTraining.com

COMMAND PRODUCTIONS - FCCTRAINING 33:':;

PO Box 3000 - Sausalito, CA 94966-3000 "W

Earn up to
$100 an hour
and more!
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Send your voicestosthenworid withiaimobile radio:

Work a D-STAR repeater and .
whether you're usmg aD
advanced dlgﬁfal commumca‘ti

ID-5100A
2m + 70cm Digital Transceiver

D-STAR

« 50/15/5 Watt Output*

e RX: 118-174, 375-550MHz*
» 1000 Alphanumeric Mer

* Touch Screen Operﬂia"ﬁ

« Dplus Reflector Linking

o Integrated GPS Receiver

IC-7100 3
HF + 6m + 2m + 70cm Mobile M_

| D-STAR

= RX: 0.03-199.999, 400-470MHz*

» 1205 Alphanumeric Memory Channels
» Touch Screen with Built-in Speaker

= 32-bit IF-DSP

e External GPS Option

¢ Bluetoothe Capabilities (opt. UT-133 headzet required)

* Free RS-MS1A Android™ Application

{Performance may wvary, depending on Android™ device.)

IC—-9100

HF + 6m + 2m + 70cm + 2:3c:rn1
All-Around Transceiver

D-STAR

« 100/100/100/75/10" Watt Output®

ENTRY-CLASS 2m + 70cm DIGITAL MOBILE = GO DIGITAL ON 23cm
D-STAR D-STAR
» 50/15/5 Watt VHF/UHF * 10 Watt on 23cm (FM, DV, DD)

« RX: 0.030-60. 000 136.000-174.0007,

420.000-480.0007, 5
1240.000-1320. [}00 “MHz*

« AM®, FM, SSB, RTTY, CW, & DV'

« Satellite (Mode B/J/L")
 +30dBm TOI*

+ FM, AM (Receive only), DV
* RX: 118-999.99MHz*

» 1052 Alphanumeric
Memory Channels

» Free Programming Software!"

twww icomamerica. com/amateur/DSTAR
for datails about free software

* RX:1240-1300MHz*

* 100 Alphanumeric
Memory Channels

* USB Rig Control, Ethernet
Plug for DD

* Black Box Operation

* Remote Control Head, Remote

* 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

Speaker and Cables Included
* PC Software Included

*Frequency specs may vary. Refer to owner's manual for exact frequency spees. 'Optional UX-8100 required. 2HF (14MHz) 3See mmanual for AM cutput power.




ID-51A
2m 4 70cm VHF/UHE Dual Band Portable

(23714 ready |

* 2m + 70cm FM Analog & Digital*

» 5/2.5/1.0/0.5/0.1 Watt Output

* RX: 88-174, 380-479MHz + AM Broadcast*
¢ Repeater Directory (Near Repeater)

+ 1304 Alphanumeric Memory Channels

* Built-in GPS Receiver

* IPX7 Submersible

ID-31A
UHF/70cm + Optional D-STAR Portable

D-STAR

‘ I)fﬁl = §/2.5/0.5/0.1 Watt Output
» RX: 400-479MHz*

» 1252 Alphanumeric
Memory Channels

+ Built-in GPS Receiver
» |PX7 Submersible

Information & Downloads
AMATEUR TOOL KIT | COMIC BO{]KS| UI[IE{IS| WWW.ICOMAMERICA.COM

Elecironic aclvertisements feature active finks for each radlo.

| www.dstargsoparty.org

R

D PRS

IC—92AD
2m + 70cm Military Rugoged and Submersible Portable

D-STAR

* 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)

s |PX7 Submersible

&
©@2014 kcom America Inc. The lcom logo is aregistered trademark of lcom Inc. The D-PRS logo is a trademark of lcom Inc:. I ( : O M

All specifications are subject to change witho ut notice or obligation. 20940a kb




sta-tis-tics (st-istks) 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 Hesults ior June 1 2014 thrnugh Juiy 1, 2014.
Get on the web and vote today at www.arrl. orglqmckstatsl

Have you ever converied a wireless network router into an Amateur Radio
Mesh transceiver?

Yes 10%
No 68%

I've never heard of this 22%

Among the WARC bands, which is your favorite?

30 meters 22 %
17 meters 48%
12 meters 1%
1 never operate on the WARC bhands 23%

Have you ever used Amateur Radio digital communications in a
public service application?

e 1 o VE2FNS- 9™

gt | Speed - Bmph
)
No 55% A Course 211°

1 don't participate in ! '§ Altitude : g2ft

public service actlivities 15% s>~ Pos.comm : En Route .
| 0o Latitude : N 46°01.56°)

E
Yes 37% AP DOPIDI ek rrrs —
No 50% I
1 don't know

whatanLDEis 13%
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25 Years of
Low Band Success!

ot
Low-Band

DXing

Fifth Edition

ON4UN’s
Low-Band DXing

Antennas, Equipment and
Techniques for DXcitement
on 160, 80 and 40 Meters

By John Devoldere, ON4UN

This tifth edition features something for
every actlve low-band operator, contester
and DX chaser! It Includes antenna
deslgns, operating guldelines and an
Insider's scoop on low-band DXIng.

Contents:

* Propagation

* DXing on the Low Bands

& Recelving and Tranamitting Equipment
Antenna Design Software

Antennas: General Terms and Definitions
The Feed Line and the Antenna
Recelving Antennas

The Dipole Antenna

Wertical Antennas

Large Loop Antennas

FPhased Arrays

Other Arrays

Yagis and Quads

Low Band DXIng from a Small Garden
From Low Band DXing to Contesting

CD-ROM Included! The CD-ROM includes the
entire book in a fully searchable PDF format as
well as ON4UN’s software (Windows® XP onlyl,
antenna modeling files, photographs and more.

Sysiem Reguirements: Windows"XP Windows VER" or'
7, a5 well as Machiosh” systems_ using Adobe™ Acmbal
eofhware The Acmbat Reader k a fres downioad af wivw.
PDF files are Linwx readabile.

ARRL Order No. 8560
Only $44.95*

"Shippng and Nandling chames apply. Sal
omar chppad 10 CT, VA, and Canada. Fro
abillty are subject o chanps wiout notica.

+ /i ;
f/  onLine WWWA]
ORDER TOLL-F

N POHBLESOLUTONSFOR a0 BoEnarions

Small, Lightweight S afab}m’)’af Quick Deployment

6M3-S

6 METER YAGI

“10-15M1DX

DIPOLE ANTENNA
"2017 ADD ON KIT ALSO AVAILABLE

2M3-SS

2 METER YAGI

7

7]
-
)
=)
R
(©)
4
fo
()

440-6SS

70 CM YAGI

Sienna s our modular, fun to build (soldering required!)
10W or 100W HF transceiver.

Sedona is a matching accessory with keypad and V/I
monitor that can also house a PC and SDR.

We provide pre-foaded SMT, pre-built
cables, assembled and tested
controller, built-in test functions,
clear step-by-step instructions,
inspired kit packaging, and
excellent support!

Sedona now supports
Raspberry Pi & Ardune boards

The DZ Company, LLC * 710 Growve Ct. * Loveland, CO 80537
Toll free B77-HAM-SHACK (426-7422)
DZKit.com & ValleyHamShack.com
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~~ GAP Antenna’s 26th Anniversgn, :

Providing 26 years of dedication
to performance, quality, and
prompt service

TITAN DX

All Natural
No tuner required
No radials
No traps

10m, 12m, 15m, 17m,
20m, 30m, 40m & 80m

To Order
Please
ContactUs

| ANTENNA PRODUCTS, INC.

99 North Willow St. = Fellsmere, FL 32948

- | 772-571-9922 mwww.gapantenna.com

Ham Radio Books and
CDs from ARRL!

www.arrl.org/shop

GEAR UP FOR BACK TO SGHOOL
SHOP YOUR HAM RADIO FAUORITES

POCKET REF

= By Thomas J. Glover

\ " Allthe
information

le you'll ever need
is right at your
fingertips!

slover

This handy pocket-sized guide features
tables, charts, drawings, lists, and formulas
especially useful for radio amateurs,
contractors, students, trawelers, electronics
hobbyists, craftspeople, and engineers
and techniclans in virtually every field.
Embossed with ARRLs logo and logotype
—making this a particularly special edition.

ARRL Order No. 1148
Only $12.95*
*pius shipping end handling
The national association for.
ARRL avarevr rapio”
SHOP DIRECT orcaiora mn}aer.ruhrwu

onLINE WWW.ARAL.OAG/SHOP
ORDER TOLL-FR=E BBBA277-5289 (US)

QST 5200

Books = CD-ROM's and DVD’s = Backpacks = Pins = Patches = Kits = and more!

TFho ABRL

Ham Radio'@?‘

i License Manual

ARRL 7viareiR ravios

150 September2014

UNDERSTANDING

'BASIC
ELECTRONICS

BASIC
ANTENNAS

STRELLAE SIEA

“Amateur

| " Storm Spotfing § ?l

www.arrl.org/shop

Toll-Free US 888-277-5289,
or elsewhere +1-860-594-0355

e Amateur Radio
Publlc Service
ndbook

]|1l11 iduction
to Eme 3
Commun
Course o

Qs8 2014



109th Year
1905-2014

SSB)

’qust:m 4] i\\aln fie Eﬂcr

ECOFLEX™ COAXIAL CABLES
All copper dual shield (no aluminum
tape), stranded center, lower loss
than LMR™ -400, direct burial, best
connectors available, great price.

ECOFLEX 10 CABLE ASSEMBLIES
Ecoflex 10 coaxial cable with REAL
AMPHENOL PL-259's or superb
SSB PL-258 style connectors ONLY!
No cheap knock-off connectors.
Attenuation at 10 MHz per 100 ft =
0.366 dB

[ | Amphenol PL259 | sSBPL25S | SSB N-style

3 ft Ecoflex 10 1685 1435 18.95
6 It Ecoflex 10 20,85 1895 2295
15 ft Ecofiex 10 .05 2085 3298
25ft Ecoflex 10 4495 4285 4695
50ft Ecoflex 10 7685 495 7895
100t Ecoflex 10 13185 12985 13383
150ft Ecoflex 10 19285 19085 19495
200ft Ecoflex 10 25395 25195 255.95

Ecoflex 10 raw cable with no connectors; 0-99 £t $1.28/1L,
100-249 ft. 12211t 249499 ft. §1.16F1, 500+ ft. $1.10ft.

WAVECOMz HFIVHFIUHF Decoder
Professional decoder, more than 250
Protocols/ Decoder/ Demodulators, Analyzer,
Classifier, Code Check, ete.. W-CODE, W-
PCle/PCI-LAN , W-Classifier, etc.

COMPUTER INT'L. St. Johns, MI 48873

WWW wWavecomusa.com

Still Struggling With
Your 20-Year-Old
Repeater Controller?

/ T ‘_'I\
E ! .-": W_ waiaminy r's-' 4 = rd
More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories

Aurora, OR 87002 (503) 678-6182
www.arcomcontrollers.com

IBROPLE

SSB Zeus HF SDR Transceiver
See the excellent review in
June 2014 QST - $1699.

Perseus SDR Receiver with top
5 Sherwood table receiver
performance $999.

SSB High-gain VHF preamps
for 50, 144, 432 MHz.
Sequencers, switches, everything
you need for high performance
VHF operation.

V\ foldingantennas.com

ultra portable & lightweight antennas

Folding Antennas 5 band HF hexagon
beam! Revolutionary German product
folds into a 45" package for quick
deployment, excellent gain, only $545!
Portable or permanent use.

® Quality

Products

VIBROPLEX CW keys = 29 different
models for the active CW operator —
our 109th year. lambic paddles, single
lever paddles, straight keys, bugs,
cables. We are the CW standard!

:%’-Spide__rbearn

Spiderbeam is the world’s top portable
antenna system, also suitable for
stealthy home use —ask us how,

Portable and heavy duty yagis,
telescoping fiberglass and aluminum
push-up poles and masts from heights
33 to 85 ft. Made in Germany.

www.vibroplex.com = (865)309-5073

+ LOGic 9
* TRX-Manager 5

USB Rig ers

Tennadyne

Log Periodic Antennas
www.tennadyne.com

Call or Write for FR EE Catalog!

P.O. Box 352, |

Alto, M| 49302 I X

Telephone: Quad Antennas

616-622-4968 www.cubex.com

Fully Automatic Solid State Amplifiers

- Awpﬁﬁgfg with a PhD! -

SPE EXPERT 2K-FA

160 thru 6 Meter Coverage ® Bulit-in, Dual Voltage Power Supply = Embedded Antenna Tuner= S0ZR Compatible
Multiple Antenna Output Ports ® Auto Band Switching ® Full Break-in ® Light Weight = Small Footprint

www.expertampsusa.com

E-Mail: contact@expertampsusa.com = Telephone: (281) 682-6093
Expert Amps USA = 3311 Hilton Head Court = Missouri City, TX 77459

IiNtermational radio

Performance Products for Your Radio!

Great Selech on of
IF Filters for your
Fr-317/ND, FT-857/D
and FT-897 /D Radios!

sales@inrad.net
www.inrad.net

PO Box 2110
Aptos, CA 95001

TEL: 1-831-462-5511
FAX: 1-831-612-1815
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Visit Our Booths 462-463-464-
Rad 465-469-470-471-472

PWR-Blok™ Andy-Crimp Pro™
Powerpole Splitters Deluxe Crimp Kit

(((.))) See Our Huge Display at
QuiCkS‘lver Dayton Hamvention 2015.
O

Great in the shack, in the vehicle, or in the
go-kit. Rated (conservatively) at 45A.

2 s\

==
Everything you need to install Powerpoles in your
station. Includes our famous Andy-Crimp Pro™ Crimp
tool; Powerpole insertion/extraction tool; assortment of
15A, 30A, and 45A Powerpoles; wire stripper; 4-way

PWR-Blok splitter; and screwdriver for changing dies.

o ™ i In-Line DC Meters
AndY' Crlmp PI‘O _. S  with Powerpoles
15-30-45-50-75 Amp Powerpoles (
And Many Other Connectors

On Sale $49.73

We carry a large variety of
pre-made Powerpole cables
for all your needs.

More Powerpole Stuff
than Anybody!

We Have More Powerpole
Stuff Than Anybody! '

i //"_' T B
We carry only genuine New Iltem!
Anderson Powerpoles. - Powerpole - = e
No chinese copies here. Mounting Block ~

Quicksilver Radio Products
Sign up on our website for your free newsletter. Ham Radio news,
articles and special discounts.

www.qsradio.com



See Our Huge Display at (((')))
Dayton Hamvention 2015. #
Visit Our Booths 462-463-464- Qules‘lver
465-469-470-471-472 Radlo

LED Volt Meter

0 to 99VDC Digital Volt
Meter. Available in 4 colors.

Sale Price $11.73

Pack of 4 $39.73

[
§ . L

The Ultimate Powerpole & Coax Prep,
Strip & Crimp Kit!
Full cycle ratchet crimper with Andy-Crimp Pro™ dies,
two coax dies, coax and wire strippers, and coax
cutter in a sturdy ABS case. Crimps 15-30-45-50-75A
Powerpoles, LMR 400, RG-8, RG-8X, RG-58, RG-316,
more. High quality connectors are always in stock.

CHECK OUT OUR USA Go Power Kit
MADE LOW LOSS COAX! [sstiradbni#

battery, charger, and a

Digital Voltmeter/Ammeter
Two line display shows both current
and voltage. Included shunt allows
measurement up to 50A and 99V.
Snaps into a panel to give your
project a professional finish.

-..1 e ﬁ‘;ﬁa fused cable that fits the Fae Sl
s A battery and provides

Poor quality coax can easily eat up half of your power through Powerpoles

transmit power or more, and keep those rare and a lighter socket.

ones in the “mud” where you'll never hear them.

We carry a wide variety of high quality low loss Deluxe GI’CIb n’ Go Kit
“mm BMADE coax to meet your needs. Qur Deluxe Grab 'n' Go Kits

are packed with everything

you need for an emergency
Component

Analyzers
3 New Models

deployment, public service
event, or just plain old Ham
Radio Fun. Yes, the radio is
included!!

Quicksilver Radio Products
Sign up on our website for your free newsletter. Ham Radio news,
articles and special discounts.

www.qsradio.com



100

YEARS

ARRL l’aclflc Division
Ham Radio Convention

Pacificon 2014

The West Coast
Amateur Radio Convention

Bigger and Better
Than Ever at Our
Silicon Valley Venue!

PACIFICON 2014, the great west coast amateur
radio convention, returns to the San Francisco
Bay Area and will again be sponsored by the
Mount Diablo Amateur Radio Club. (MDARC)

Pacificon 2014 will take place Friday,
October 10th through Sunday, October 12th, at
the Marriott Santa Clara Hotel at 2700 Mission

College Blvd. in Santa Clara, California.
Please check the website for tickets, vendor
registration, and schedule updates.

www.pacificon.org

Make your hotel reservations by
September 25, 2014, and ask for the special
PACIFICON 2014 room rate of $108 per night.
Call (408) 988-1500 for resevations.

To ensure availability reserve early.

A REGIONAL ARRL CENTENNIAL EVENT
Celebrating 100 Years of ARRL

Pacificon 2014 Events Include
(check our web site for updates):

= Qutstanding Technical Forums

= Antenna Seminar

= Open MDARC Meeting

= QRP Activities

" HFpack Activities

= Breakfast/Keynote & Evening Banquet
= Great Swap Meet

= Amateur Television (ATV)

® Ham Radio Gear on Exhibit

= One-Day Technician License Class

= Ham License Exams ;

= Prize Drawings
= ARRL Forum

® Youth Events

= Kit Building

= Law Seminar

Join us online at *j pacificon.org



2Q-lite
"When Only the

TJS5A HF 20WSSB Finest Will Dol
CW Transceiver — assembled See Jan. 2014 QST pg 62

Digital .
Communication e

RIT 1-20\'!
s

RX sons|
A 0.2uV, dual VFO
pptembe with 40 mem.
External bolt on
2 BXE = - battery box.
Assembled tested.

KOLIN INDUSTRIES, INC
www.2qlite.com

1-35Mhz Antenna
Analyzer

* |n stock and ready to ship.

FG-D‘I AntennalAnalyzer

New Version!

= 1-72Mhz automatic
antenna analyzer

* 10 MEM, SWR and
imped.

Make your reservations now for three days of
learning and enjoyment at the Austin Marriott
South hotel. The Digital Com munications
Conference schedule includes technical and

New! TJ2B MK2 HF SSB
Handheld Transceiver
= Assembled, tested.

introductory forums, demonstrations, a XG3 HF-VHF
Saturday evening banquet and an in-depth New! SWR Indicator! : 1
Sunday seminar. This conference is for Youkits HB-1A Synthesued RF SOI.II*CE.
- | everyone with an interest in digital MK2 2 Band CW The XG3 is a programmable, 160-2 m hand-
‘g ; Transceiver -
| communications—beginner to expert. held RF signal source with four calibrated output
= TX: 7.0-7.3MHz levels. It's ideal for R calibranon, sensitivity tests,
1&“‘;:‘1“35“':2' signal tracing, and as a VFO for home-brew
Call Tucson Amateur Packet | = Assembled, tested. projects. Its also useful outdoors—for antenna
Radio at: 972-671-827 7, or go - evaluation, field strength measurements, micro-
m online fo www.tapr.org/dcc New! Youkits HB-1B power beacons, stc.
n MK2 4 Band QRP CW + |5 -200 Mhz (1400 Mhz wiharmonics)
. Transceiver * |2 programmable mermories
| = QSK-full break-in, 60m band USE + Sweep Functions, CW/RTTY beacors
AR O RX, IF filter adjustable. » Computer controllable
i | =) = TX: 3.5-4MHz,7-7.3MHz, 10.1-10.15MHz,
v i i ,t--,,,- P 14-14 35MHz, RX: 3.2-18MHz SSB,CW S
Tl ” - = Output: 12V 3-4W, 13.8V 4-5W = Assembled, tested.
w |77 i (LLdds
T H' [ i ol US Distributor: TEN-TEG, Inc., 1185 Dolly Parton Parkway,
™ FTF l; il !Mwlla, ™ 3?862 1-800-&33-;.373
o Sa
it 101380 Hoﬂtlns 5! 'ﬂhl!ty, ol I.1N2C3. 1-888-426-1688

i EI L UK Distributor: Wate nton PLG, Spa House, Elecraft is a registered trademark of Elecraft, Inc.

E«“S,‘f;'.‘,%?mi‘;‘;”“' Ess. 555465, UK. www.elecraft.com « (831) 763-421 |

sales@elecraft.com
| www.youkits.com [ JETENEy veROTEIRNE

o il
e
e
L

ML

AT (
Tigertronics SignaLink’USB )
o igertronics Signalin
I
gy - PEXI| JTiS-HF S8TV RTTY MTEd W + morel When it comes to sound card interfaces, nothing beats the
s ALl SignaLink USB’s combination of performance, value, and
_— Ul . X ease of usel Whether you're new to Digital operation, or
I an experienced user, the Signelink USB’s built-in sound
. M SignalLink USBE ® card, front panel controls, end simplified installation will
Ll get the job done right the first time—and without breaking
F the bank! The SignalinkUSB supports all sound card
digital and voice modes and works with all radios. It 1s
fully assembled (made in the USA!) and comes complete
with printed manual, software, and all cables. Visit our
4 - T website today and see what all the buzz 15 about!
e o i Only $109.95...
= Radio cables are now avaifable for many Order Toll Free!
Bacfeng, Wouxun, Yassu, and Kenwood HTs!
- R NN TR T 5erfrnm:5 800-822-9722
www.tigertronics.com 541-474-6700
\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 /
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WheE clarity
matters. -

A BF CONCEPTS COMPANY

limited™ tlme"offer'

Eagle package
599AT Transceiver with:
- Built-in Auta Tuner
- CW and Sideband filters included
- Model 320 Noise Blanker
- Model 702 Hand Microphone

cn a2 Nn
e

$1,499.00

Omni VII package
588AT Transceiver with:

- Built-in Auto Tuner

- Model 2032 300 Hz filter

- Model 707 Regal Micraphone

- Model 716 Microphone Stand

- Model 707T8 Microphane Cable

e D04 ﬂﬂ

S22, 499.00

&

—

Argonaut Vi

package
539 Transceiver with:
- Model 2006 700Hz filcer
- Model 702 Hand Microphone

Eﬂ ﬂﬂﬂ (=1

To Purchase or Learn Mare
visit www.tentec.com or
call (800) 833-7373

l




All Weather Materials

Now available at ARRL!

MEW! ARES All Weather Notebook
Pocket notebook conveniently sized to take
with you-anywhere, anytime. in - f1yyyyq,

any weather! Great for public

service volunteers, it features the

ARES logo on a Polydura cover.
100 waterproof writing ages
k‘SO SNE?&'SIZE‘ 3" “

Only $6.95

NEW! ARRL All Weather Pen
All weather click pen writes on

~ wet paper, upside down and in
temperatures from -30F to

\ ZSOF Flat black metal barrel,

| ink black. Size: 5 1/4" long.
ARRL Order No. 6108

(27||1I;||r $13.95

EETRE TRARERRRNRNANY

NEW! Amateur Radio »
All Weather Minilog S re—
Waterproof logbook made of stheilc paper.
Takes extreme variations in temperature and
humidity in stride. Ideal for harsh field
conditions, maritime use, mobile use, as well
as regular ham shack use. Portable, able,
tough and it ﬁoatsl 50 fages Size: 3" x 5"

ARRL Order No. 1

Only $8.95
*pius ehipping and nandiing
The natkonal Bssocizfion for
ARRVL :uarevr ravios
SHOP DIRECT orcail for a deader poar you.

onLive WWW.ARRL.ORG/SHOP
ORDERTOLL-FREE BBB/2TT-5289 (US)

QST 7/2014

wwwSW’GpMS}'RigScom

All-Rig, VGA-Cable, Mobile & Home Separation Kit

arc«w

hptn 100"

® Ham radio’s only single-cable
multi-radlo separation kit.

e An invesiment that streamlines
every installation.

® One cable replaces three regardless
of radioc make or model.

COMPLETE INSTALLATION.
SMRs & radio connecting cables ¢
15' copper, shielded VGA Cable , . §
SMRs, radio cables, & VGA CabiB s

69.95
14.95
90.00

(Always Free Shipping)

www. SweapMyRigs.com

AELS, LLC
850-385-3769

Radios & Tested Separations

Yaesu lcom

Kenwood

1 Tested with 18"
VGA cable only

* Control & APRS Data

RadioJet_IF-radio @
SDR Shortwave Receiver

Radio control en-/ decoder software / hard ware
Bonito - Radio Com

General Distributor & Support

COMPUTER INTERNATIONAL, since 1989
St. Johns, M1 48879 — Phone 989 224 9080

qst@ computer-int.com™www.computer-int.com

Advanced Specialties Inc.

‘New Jersey's Communications Store”
YAESU®ALINCO = MFJ ® UNIDEN ® COMET
...and much, much morel
’ HUGE ONLINE CATALOGI
www.advancedspecialties.net

B800-926-9HAM ® 201-843-2067
114 Essex Street, Lodi, NJ 07644

The TH

www.kenwoodusa.com

KENWOOQOD

Great Introductory Radio

i-FOA is incredibly smuall just 2 5/16” x 3 7/16” x 1
3/16” in size and can fitin the palm of your hand. This great
introductory handheld is an FM Triband with 5 of output
power on 2m, 1.25m and 70cm! A separate wide band, all-mode
receiver is builtin. You won't miss a minute of scanning action
from car races to the ballpark, or off to the airport Kenwood's

TH-F6A 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 barttery and an
easy-to-read LCD equipped with both
contrast control and backlight,

Scan with your phone to
download TH-F5A Brochure.

144/220/440MHz FM TRIBANDER

Portable and Custom Stand-Alone
Solar Power Systems

Folding Solar Panels

Portable Solar Powered
Lithium Battery Packs

Thin Film Solar Panels
QRP Power Systems
SolaI Power Components

Power Eystems

Telephone Customer
Tech Support
Portable/Field Day
Sclar Power Solutions e
Custom Home/ Commercial 5§
Power Systems "
We tee that our
ucts will work for
your application and we |
guaranwe pmlr satisfaction

www.ctsolar.com
No Power.....No Problem

visit us at www.ctsolar.com
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| Radio City, Inc.
a m P R 2663 County Road |, Mounds View, MN 55112
www.radioinc.com, 800-426-2891

Assodiated Radio ‘ Austin Amateur Lentini | Universal Radio, Inc.

Radio Supphy ‘Communications, Inc.

Overland Park, KS 86204 5325 North 1-35 221 Christian Lane — Unit A Reynoldsburg, Ohio 43088

‘www_associatedradio.com Austin, Texas 78723 Berlin, CT 08037 www.universal-radio.com

B00-497-1457 wiw.aaradio.com www.lentinicomm.com 800-431-3939
B800-423-2604 ‘B00-666-0008

CAFMIFM Dusl| Bard , Repaater Base
Slation, 144420 MH

CAFMIFM Digial Repeatsr
Feuh.lresTheeDlﬁ:I Modes ond o

C onvertional FM mosde. Em ergency
Operation; Supports operaion on an
Emuggnj's:lﬁ!-l

h E YAESU
FTDX 30080

YAESU

VX-2DR

FT-270R  VM-6R

FTDX-1200 Premium HF/S0MHz
reguenc § Coveroge: 180 to B maders, Transeaiver
Sm 100 I’iﬂs (20 25 watts AM) Full eolor TFT dsplar

FT-450D
state of the ot

IF DSP techmoloay,
world class performance,

FTM-J00DR

F: T i
= rmaking News! FT-297D

Wow, Mew - HFEBZM440 ol mosie . :
Repe aters Online! FT-2900R Portakle 100W HFS, FT 1900R FT-2900R
10M B 2 490N 2 SOV 2M, 20, 440N Hz 144-1 S8MEHZ 2 meterFanscemner

TS-480HX/

TS-WI!SR‘I’ TH-DT10GA

2MITOem M okile S0MWITHY,

=R -

Opficenal Volice 5 ymthwsizer
Ts-3905 Compart
Kenwoods NEW Flagshin HESOMH:  amions T £ g
A0MH RF O
TM-281A = il 2M1440 Dusl B Moile
2. FM Mokile TH-DT72A Weonth =
Transesiver, 200 o e Alse Av ailable:
L MHz, 5N Rlet, TM-VTIA
memay TGRS Keypad 11000 Aliha M emaries, ID-280H, ID-51A
charnels G D D 1D-31, ID:31A

1c-7100, IC-TT00
16-78068, 18-7410,
ic-7200

HKG-UVD1P I(E UV‘D 'I'H UVF1A

T 1441480

D\nl Bmd 1m
2.5kHz VRO A50MHz
steps, 2013 RX 136
MNasoaieansl 174400
‘com it ST0MHz

TS5-20005/TS5-2000X

High pedom ance frue
|Fistoge DS on main bond

Anytene AT-SEEEUV Weouxum KG-UV 320P-A
VHFAJHFE 50040 watts, Detochokle  VHFAHF Duall Display, 5040
Frant Pamel, True Dual Recelue,  watts, 4 power seffings, Detachokle
738 Memory Charnels, Sdt-me Frort Panel, '939 M em ory

P rogramm okle, Selectakle Channels, 5.oftwoee Proggomm akle,
35M0S wotts, 3013 nanowkond Dol Receive, FOC Certified

compiiant, FCC Certiied

The NEW Weouxun
KG-UV350P
iz baek in stock!
Quad Band, Duplex Cross-Band
Reepent, Dud Recewe, Dual- Trogk
& Duci-Spaaker, Dual Disploy

Mail-in Rebates and Coupons.

' MEW! - WP-115
144430 SBBEX PL/NMO Antenna Hamn Radie —
Base 220 Black in Black! Frequency Starter Kt
Station Antenna Freguency MHz): (MHz) $68.85 0 PUARE e SN
Antenna 1 1440430 MHz P nctes

4 MaxP 60 Z [ohms}: 30 = SEC . =
Freguen:y[M Hry | [hmloeedi Mook Power. 100 cTachmican Manui
ZALTD Length (M- 0.22 Lenggh mm s
WSWR: <15 | Weightfal 135 -'I:E! Ol gagk - FAQ) Guide
FowerW 200 . | | Connector: m §5095
Lengthlmk 2.5 PL25 g
wq?gk} 120 1 SMAorBNC S Bccemey i =
| EX3AE 1}5::::5 . P=800 Small Plickige incisges:
- A Lid/ External Speaker ezker Microphone
T ' Speaier Max Power. J walls 1802 Manrd -0n Buatte!
] Hatch iF = | Corel Lerth: 4Meters SoRCase and 3 beaus Gt
RB-90
Trunk Mount M ount UL-07 Hatehback
Tit angle adjustoble Door Mourt Droor Trunk Liel Mourt, Color Black, Weight 202y
mowe Weigft 168y

.NEII" Improved dual ‘20
h 10 mdﬁsa
| Edvier wire
Power Supplies 5 b ity cycle =t 20 amps.
Mini DVM
2-30 Velis
n
= .

L2
30 amps Max Supply*
(iD%dutycyclel,  OC 3.8V OMpET

Fred 138 VOC at 23 amps.

20 ansps (-5 adjusinbiz) The putpul velage
£ amps DCAS#=0 3V continueus Back in Stock! nuay be Fve tuned from
continusus 118220 VAC. 13310 145VDC.
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ARRL VEs

Show off your ARRL
VE support today!

s
| .

ARRL VEC

AMATEUR RADIO
VOLUNTEER EXAMINER

give so generously of their
time, energy and skill.
Celebrate your dedication

to Amateur Radio with ‘:'3,_._- VE':;; :
these popular supply items, TEEREN
designed specifically to honor

the service of ARRL VEs like you!
= ARRL VE Manual.

ARRL Order NO. 1328............cce Only $10.00
= ARRL VE ID Badge Lanyard.

ARRL Order No. 1342............ccccieee. Only $3.95
® ARRL VE Zippered Portfolio.

ARRL Order No. 5001.....
® ARRL VE Polo Shirt Black (5-4XL).

ARRL Order No. 0281.............0.........0nly $19.95
= ARRL VE Oxford White (S-3XL).

ARRL Order No. 0716....suumsmser e NIy $29.95
= ARRL VE Pin,

ARRL Order No. 0023............ cc.........ONY $5.00
= ARRL VE Patch Rectangular.

ARRL Order No. 0121......................Only $2.00
= ARRL VE Patch Round.

ARRL Order No. 0013..
= ARRL VE Challenge Coin.

ARRL Order No. 0711........... ccev...Only $9.95
Shlwl and handling charges apply. Sales Tax is required for

18 CT, vamcmm Prices and product avaitabii
ammb]oe!h Ry

Order Online at
www.arrl.org/shop

ARRL AMATEUR RADIC®

SHOF DIRECT or call for a dealer near you.
£ WWW.ARRL.ORG/SHOP

A TOLL-FAEE BBB/277-5289 (US)

Qsar2014



The Radio Club of

Junior High School 22

Bringing Commumcatlon to Education Smce 1980

DONA (3 YOUR RADIO

Radios You Can Write Off - Kids You Can'’t

- Tum your excess Ham Radios and related items into a tax break for you

and a learning tool for kids.

- Donate radios or related gear to an IRS approved 501(c)(3) charity.
Get the tax credit and help a worthy cause.
- Equipment picked up anywhere or shipping arranged.

RC OF JHS 22 NYC
PO Box 1052
New York NY 10002

Practical Antenna

Handbook

Fifth Edition

 Practical®

s
i Antenna
Reference Handbook

IEEFN L GER  HERAE W WIPPLEE

Design and build your own
antennas with the help of this
unique guide. Updated and revised
to provide clear answers to questions
frequently asked by hobbyists and
electronics technicians,
Practical Antenna Handbook blends
theoretical concepts with hands-on
experience—requiring only
minimal mathematics.

ARRL Order No. 0371
Only $50.00*

\ *plug shipping and handiing

/ The natie ndl BEECCIELION Tor
y/ ARRL Liiarevr ravio
i/ SHOP DIBECT orcall fora deaker mear you.
onNuNE WWW ARRLORG/ISHOP
ORDER TOLL-FREE 1-888-277-6288 (LS}

QST 32013

Call Now 516-674-4072

emalil: crew@wb2jkj.org www.wb2jkj.org

DTMF decoder board with elght relays

g Remote control 2ight
dewicas via radio audio.
Password protection
against unauthorized
entry. Unique board 1D,
R-uit Comeas assembled
BT with reflays. 45" x 2.5

Intuitive Circuits, LLC

NATIONAL RF, INC.

Antennas, Receivers, Amplifiers,

and much more!

Visit Our Web Site for Complete Info!

WWW . greenheronengineering.com

RT-21 DIGITAL ROTOR CONTROLLER
Unmatched Performance for ANY Rotor

‘Point-and-Shoot” preset, USB and RS-232 contral,
manual push buttons

Effective ramp up/down reduces stress on tower
and antennas

Soft Limits support side mount or exiended traval
with quickest rotate to heading

Master/slave for stacked arrays
Advanced features not found anywhere glse

remast | e s
N (SREEN HeroN ENGINEERING LLG

info@greenheronengineering.com

GH Everyware Wireless Cable

Allows shared IP access to your rotors,
antenna relays and serial devices

Eliminates contral boxes and cables to
relay and serial
devices, up to 1mile

Create your own on-
screen controls using
existing computer for
display and network
routing

Embedded USE eliminates the need for
computer RS-232 ports

Reasonably priced base and remote
modules allow flexible configurations

Fie Configuration Band Hep

1o 10 R 051 w0l
LOW 10 I 051 o ' I
SOUTH 10 Ny 60
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Amateur Radio Transceiver
Performance Testing

[ 5‘””

ARRL

The national association for

AMATEUR RADIO®

- Understanding HF
| Transceiver Data from
\" QST Product Reviews
. By Bob Allison, WB1GCM

QST’s monthly “Product Review” column
\" has long been the most-read section of the
\! agazine. That’s not surprising as most radio |
|\ amateurs are interested in reading about the
\ | _a_"'test station equipment — and product review
| testing helps operators make informed
‘decisions based on their needs.

Amateur Radio Transceiver Performance
| Testing explains in detail the performance
(" data tables from QST Product Reviews,

.~ providing a valuable resource for Amateur
Radio operators who are looking to
 purchase a transceiver. It discusses how

~ published laboratory data relates to actual

. performance, how each major test is

performed, the significance of each test,
and what the numbers mean. You’ll
gain a better understanding of the
extensive testing ARRL performs,
technical terms and parameters
presented in Product Review, and
develop the capability to reach your
own conclusion about which HF
transceiver is best for you.

Amateur Radio Transceiver
Performance Testing

ARRL Order No. 0086

Special ARRL Member Price!
only $19.95" (retait s22.95)

*plus shipping and handling

ARRL www.arrl.org/shop
‘ 100 Toll-Free US 888-277-5289,

YEARS or elsewhere +1-860-594-0355




Storm Spotting

afAmateur

: potting and Amateur Radio
is a resource for the Amateur Radio
operator who volunteers as a trained
storm spoetter Includes information on
training, equipment, safety, storm spot-
ter activation procedures, reportable
weather critenia, and the expenences of
storm spotters. [t also provides meteo-
rological information about severe
weather such as hurricanes, tornadoes,
hail, floods, damaging wind, and winter
weather.

Includes:

= |ntroduction to Storm Spotting

= Safety

Egquipment & Resources
Training

M eteorology

Hurncanes

Storm Spotter Activation
Weather Books for the Storm Spotter
Weather Web Sites

Index to SKYWARN Web Pages

AlLocal SKYWARN Operations
Manual

= ARRL Reporting Farms
= False Statements notice

= |ightning Protection for the
Amateur Station

_.and more!

Storm Spotting and
Amateur Radio

ARRL Order No. 0908
Only §22.95*

“plus shipping and handling

ARRL iviresrrabioe

1078 €28 B ea T you.

-5289 (UB)
QST 9/2013

PLA-2 Dummy Load - Intro price: $795
Engineered for continuous use
2000 watt power rating - 24/7
Dry - no oil or coolant required
Built for durability and longevity

APPLIED ENGINEERING
SCIENCE,

KES, Inc. accepts MasterCard, Visa, Discover, American Express and Checks

DWM-2 Watt Meter - Intro price: $795
Four external coupler ports
User friendly human interface
Analog and digital displays
Power range of 10mW to 2KW

See product reviews at
www.aes-rf.com

INC. | 303.920.8180 to order

Dual Band
2M/440
and other
models

EmComm,

- Satellite work,
| | long distance
| simplex and
repeater use.

E DG ion o dntennae
Antennas

925.727-3117
www.ElkAntennas.com

Electronics, Inc.

J;\

P

E3 (Debcoﬁ

Cables

Coax Crimping _.ﬂ_'
& Stripping Tools

RF Connectors

Powerpole
Crimpers
and Connectors

Full Line of Crimpers &
RF Connectors at...'©
www.Debcoelectronics.com

MICROCONTROLLER KITS
: LEARN

www.AtriaTechnologies.com

BALUN {5 DESIGNS

High Grade Baluns and Ununs

www.balundesigns.com

Professionally built
Baluns and Ununs for all
antenna and feedline

applications.

Quality Products at
Reasonable
Prices

Custom
winding
on
request.

817-832-7197
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Ham Ads

Please contactthe
Advertising Department at
860-594-0231 or
hamads@arrl.org for
further information or to submit your ad.

1. Advertising must perain to products and services which are
related to Amatsur Hadio.

2.Tha Ham-Ad mte forcommercial firm s offering products or
services for sabke is $2.25 parword, Individuals selling or buying
personal equipment: ARRL member 1,00 perword, Non-ARBL
mem ber $1 .50 perword. Bolding is available for $2 50 a word.
Price s subject to chanpge without notice. You may pay by check
payable iz the ARAL and sent to: Ham-Ads, ARRL, 225 Main
5t, Newington, CT 06111.Cr, you may pay by credit card
sending the information by fax 10 860-534-4285 or via e-mail to
hamads @arrlorg. The credit card information we needis: the
typeofcraditcard, the exact name that appears on the credit
ward, the credit card number, the expiration date and the credit
card biling addrass.

3.Remittancein full mustaccom pany copy since Ham=-Ads aro
not carried on our books. Each wond, ablbreviation. model
numbearand group of numbars counts ae ona word. Entig
telephone num bers countas one word, No changa for postal Zip
code. No cash orcontract discounts oragency commis sion will
be allowed. Tear shests or proofs of Ham-Ads cannot be
suppliad. Adz submittad in writing should ba typad or printad
clearly onan @ 1/2" X 11" sheatof paper.

4.Closing date for Ham-Ads is the 15th of the second
month preced ing publication date. No cancellations

or changes will be accepted after this closing date.
Exampla: Ade racaived July 16th through August 1 5th will ap-
pearin Octobar Q5T If the 15th falls on a weekend or

holiday, the Ham-Ad deadling is the prewious working day.
Pleass contact the Advertising Departm ent at BSE-594-020% or
hamads @arrl.org for further information or to submit yourad.

B. Mo Ham-Ad may use more than 200 words. No advertiser
may use more than two ads in one issua. A lastnamea orcall

must appaarin each ad. Mention of lotterizs, prize drawings,
games of chance etc is not permitted in QST advertising.

6. New firms or individuals ofiering products or services for sake
must check with us to datermine if a production sample: (which
will b2 returned) should be submitted for examination. Dealzrs
areaxempted, unkss tha product is unknown to us. Check with
us if ywou are in doubt. You must stand by and supportallclaims
and specifications mentioned in youradvertising.

The publisher of @5 Twill vouch for tha integrity of advertisers
whoars obviou sly commercialin charactarand for the grade or
characterof their products and servicas. Individualadvertisers
are net subject to scruting.

The Amearican Radio Aelay League doe s not discriminate in

its adivertising on the basis of race, color. religion, age, sex,
sexualcrientation, marital status or naticnal origin. The League
resarves the right fo decline or discontinue adveartising forany
other reason.

T.AN IMPORTANT NOTICETO ALL HAM AD POSTERS AND
RESPONDERS, FROM THE ARRL ADVERTISING
DEPARTMENT Greatings from ARRL HO! Please nota that
we have received reports from many ARAL members who
have placed classified ads in these listings, and have recsived
responses from individuzls proposing "creative” payment
schames. These particular instancas involved offers of
averpayments forgoods by bankchack, follwed by instructions
1o deduct the cost of your tem from the overpayment, and o
transfer the overage back orteanotherindividual. Thisisa
welbknown scam. U nfortunately, we have no control over

this andother scam s of this type. O nce your email addrass

is posted, you ars vulnerable to tho se individuals seeking to
provice you with guastionable information,

QSTHam Ads onthe Web
Updated Monthly !

www.arrl.org/ham-ad-listing

Club/Hamfests/Nets

FRIEND OF BILL*W?? 12:30 pm Eastern: HAAM Net
Sat 14230, Sun 14.340 and Mon-Fri 14.316
http:#www. gstnethaam/

36th Annual Hamfest Chattanooga Cct 25th Come to
Chattanooga in the falll Location 15 1000 Alhambra Dr.
37421 Mare information: Contact Wayne WB4IE)
423-893-1051 or www.hamfestchattancoga.org.

Take alook!

MARCO Medical Amateur Radie Council.

Professionals enjoying ham radio. Fres newsletter &
info. secretary@marce-members.info 423-665-2621
RAINBOWAMATEUR RADIO ASSOCIATION Serving
the international gayflesbian/GLBT community since
1995, ARRL affiiated. Privacy respected. Active HF/
aolP nets, newslstter, chat room, messags forums,
cruises, Dxpeditions. VWeb Site: WWWRARAORG.
Information: 954-502-6969 PO Box 18541, Rochester
NY 14618-0541.

VWWW.THESIGNMAN.COM Club BADGES, call sign
HATS, coffee MUGS, Vinyl letters & mag signs
B77-SIGNMAN (744-6626)

MARCO Medical Amateur Radio Council

Professionals enjoying ham radio. Free newsletter & info.
secrefary@marco-members.info 423-665-2621

Lake Amateur Radio Association 2014 Annual tailgate
Movember 1 Contact Frank Anders, KE4WBX email
twirank111@aal.com

Property/Vacation/Rentals

Aruba Radio Rental waww.pd9v.com

COLORADOQ CHALET with ham gear for weekly rental,
www lostecreekeabin.com. WE@LSD, Buena Vista, CO.
FLORIDA 12ACNO CC&Rs! Build your antznna farm
where it's warm. Large, double-lot in Silver Springs
Shores Subdivision, Dcala, FL $25K

BOHzEE@ gmail com 205-329-4445

HAWAI DX VACATION RENTAL STEFF-IR
Antennas KHERC. 808-323-7101
www.leilanibedandbreakfast.com

Paradise Antenna Farm. 40 acres.

Southem Arizona, $294K Large tall towers, many
antennas, living area and ham shack. Remote control
station via internet  Call for details 520-398-2722

wi uo@hotmail.com

73s: Join our hamradio social netwark!
http:ffaww.73s.com

#1 AMATEUR CALLSIGN DVD! HamCall

contains ov er 2,223 000 worid-wide callsigns.

7 600000 archive callsigns. Supported by most logging

E'r-ugiams_ Six FREE monthly Internet updates an
amCallnet Geld online access included.

CheckMisa/MC/Discover. $50 +§5 SH

Buckmaster, 6196 Jefferson Hwy. , Mineral VAZ3117

B00-282-5628 http:Mhamcallnet

ANTENNA ALUMINUM Arizona Hams: Cash & Carry
frem Tucson. 3" booims 30' long, $83.00. Telescoping
alements, 5-7-12 feet long, 1.5 and 1" diamater, slottad.
Example, enough for 3 elm yagi- $249 .00, K7 OS:
520-297-2184 or k7 os@comeast net

ANTENNA COMPARISON REPORT:

TRIBANDERS K7LXC & N@AX test Hy-Gain, KLM. CC_
Bencher, Force 12, Mosley and others. §17 +§4 sh.
More info at www.championradio.com

206-830-4188

ANTENNA COMPARISON REPORT: VERTICALS.
KFLXC & N@AX test CC | Butternut, MFJ, Force 12,
Diamond, Hustler, GAP and other_ $17 + §4 sh. More
info at www.championradio.com

206-830-4188

Amt lus accessories equals FUN!

COLORADO CHALET with ham gear for weekly rental,
www lostereekecabin.com. WR2LSD, Buena Vista, CO.

NWY2ITT www.peidxlodge.com

Antique/Vintage/Classic

ANTIQUE WIRELESS ASSOCIATION.

The organization for all enthusiasts of antique and
historical radiol Publishes THE AWA JOURNAL, covenng
vintage ham gear, keys._telagraphy, conta sts, broadcast
receivers, vacuum tubes, histoncal, techmical articles,
restoratiom, and much more, AWA produces the famous
annual Rochester, NY meet. Maintains world-famous
historical radio-electronics communications museum.
Membership only §35/year USA, §40 elsewhere.
Antigue Wirele s5 Asseciation, PO Box 421, Dept. 1,
Bloomfield, NY 14463, Check our Wabsite:
hitpihwww antiquewireless.org

CLASSIC REPAIR - Specializing in Collins, Drake and
other fine tube radios. Steve BE1-557-0014.
nBhkghotmail com

CODE PRACTICE GSCILLATOR MUSEUM:
hitp:ffwww.nd mw. com

COLLINS .. Owners of Collins 305-1 amplifiers. Very
rare K201, K202 and K203 relays now available

Newly manufactured-not NOS. We ship overseas.
More info on WWW.COLLINSRADIOACTIVE.COM
DISPLAY STANDS www.TuheDisplays com

FOR SALE much sought after Halicraftars SX115 recemer
$750.00. Kenwood TS520S needs work

§450.00 802-388-6634

Insanely great six decades as ham www.kkdww.com
Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www saradiomuseum.org 828-293-1276.
Asheville, NC.

Vintage Repair
www.meveyelectronics.comham-radio

WAOCF MANUALS -B28-298-1847
hittp-fwwe wd gcfmanuals com

Vintage Repair
www.meveyelectronics.comham-radio

QSLCards/Call Sign Novelties

CALL SIGN ID CARD with “Amateur Radio Active”
logo. Deputypatch.com

CALLSIGN PLAQUES wwwHamPlaguas.com
DISPLAY YOUR AMATEUR LICENSE on the wall

in your shack with this beautiful holder. Visit

www fan—nanenterprise s com

ENGRAVING: Callsign/name badges by WBLAV,
Send for price list. 8319 Marty St., Overland Park,
Kansas66212-1963. E-mail: whlgvi@arrl.net

http:/HamRadioFun.com

BIGGEST on-line ham classifieds: hitp:/'swap. QTH.com

Bughbook Historical Microcomp uter Museum
www.microcomputermuseum.com

Cable Assemblies - APRS Link, Programming, PC
Connect, Voice Com Control, Mobile Power -
htlg:fa’s‘tores.ehay.cunﬂJabher—Eie ctronics WEGG
480-905-8484

C0 DX. Well established WAS and D¥ Awards
Met needs DX checkins. Pleass contact
buddys70@gmail.com for more details if intere sted.

Help bring Ham Radio into classrooms:
HamR adioKids.com

Custom Ham Maps by N1XFS!! Customized
azimuthal equidistant projection maps with

beam headings and distances based on your QTH.
Adds that special “wow” factor to your shack.
Makes a great gift!

Go to; CustomHamMaps.com

ELECTRIC RADIO MAGAZINE: America's popular
manthly publication devaoted entirely to vintage
amateur radio, military equipment , restorations,

and radio history. Samples $1. Electric Radio,

P O Box 242, Bailley CO 80421,

www.ERmag.com

EMT ANTENNA MASTS (YES, EMT)-

www.bend-gard.com

“EVERYTHING FOR THE MORSE ENTHUSIAST."
Morse Express. Keys, keyers, kits, books.
303-752-3382. http:Mwww. MorseX .com

FAR CIRCUITS CD is available for $5.00 with arders
or $8.50 including First Class shipping CD caontains
over 350 articles and additional project information.

For Sale: R oss Distributing 208-852-0830

Glen Martin Hazer Tower Transit Systems. Same day
shipping. www antennapartsoutlet com

CODX. Well established WAS and DX Awards Net
neads DX checkins. Pleasa contact
buddys70@gmail.cam for more details if intera sted

For Sale: Swan Mark 1l 2 K linear amplifier
Reconditioned. Original owner. $500. (317) 926-2358

HEATHKIT AMATEUR RADIO REPAIR by RTO
Electronics, 601 E. 1st Street Calexico, CA92231
263-468-7780. E-mail: hamtech@rtocham.com
www.rtoham.com

Help bring Ham Radio into classrooms:
HamR adio Kids.com

HOME of the world famous Yo-Yo Dipoles!
http:/HamRadioFun.com

ISOTRON ANTENNAS FOR 160 -6 METERS!
Efficient, rugged and resonant. Please visit
www.isotronantennas.com .
wdleja@isotronantennas.com 719/687-0850.

Engraving, QSL's, Memo’s, S_iamgs. Labels, Plagues
since 1962, Full Service Printing. Samples.
WAZWAO@CaomerPress.com [425] 286-5952

CALL SIGN ID CARD with “Amateur Radio Active”
logo. Deputypatch.com

Get Top Quality Full Color UV-Coated QSL Cards
direct fram the printer Chester OSL Cards is now

Star Cards, Inc. Call (B00) 748-7083 for info or

visit www.star-cards.net

HANDCRAFTED OAK CALL SIGNS
www.oakcallsigns.com 314-605-4971, KC @50V
QSLKIT - CardBaxes — Dviders - MORE

www. HamStuff.com by WINN
VWWW.THESIGNMAN.COM

B77-SIGNMAN (744-6626)
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EMT ANTENNA MASTS (YES, EMT)-
www. b end-gard.com

KENWOOD AMATEUR RADIO REPAIR by K3TEN
6098465190 Email rogr%kfiten. com Web
http:/Avwe 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
Reparrs.

CALL SIGN ID CARD with “Amateur Radio Active”
logo. Deputypatch.com

LEARN CODE by Hypnosis,
WWW.SUCCess-is-easy.com
361-302-7731

LICENSE FRAMES - www.GiftsdHams.com




Professionals enjoying ham radio. Free newsletter & info.
secretarp@marce-members.info 423-665-2621

SELL Drake FS-4 Synthesizer $500 BO AS IS KDIC
712-373-3614

MicroLog-By-WAOH .. Easy to use logging program ..
Free download .. www.walh.com

Microsoft Abandons XP - XpExtend provides critical
security updates for Windows X P s#stems. Stop exploits
before malware eats your machine!

“isit http:dfxpextend.com

FREE!" Ham Radio and other CD-Homs & Software
disk catalog. MOM ‘'N'POP'S SOFTWARE P O. Box
15003-HA, Springhill, FL 34604-0111. 1-352-688-9108.
momnpop@momnpopsware.com

PRINTED CIRCUIT BOARDS for projects shown in QST,

QEX HR ARRLHB, 73 and mare. Custom boards
available. FAR Circuits, 18ME40 Field Ct, Dumdee_ IL
60118; fax/phone B47-836-0148,;

www farcircuits.net; mail@farcircuits.nat

QRP KITS: Easy to build Funto use.
www.breadboardradio.com

EMT ANTENNA MASTS (YES, EMT)-
wrwbend-gard.com

QsT magazme colpm in QST binders Details:

om/ust
C i )

Rohn Towel telescapmg poles, tnpods and antenna parts
deliverad to yourdoor
www.ant ennaparts outlet.com

ROPE All kinds, types, including: antenma rope,

hauling, gin pole. FREE Consultation.

www Davis opeandCable.com

<http:/hwaw.D avisRopeand Cable.com Veteran Owned,
K1PEK 978-369-1738

Samlex Power Sup% Model SEC1223 138 Vaolts at 25
amps not working $50.00 ph: 773-334-4492
& hamygraziano@gmail.com

SMC ELECTRONICS - Surplus and refurbished
electronic equipment including repairreplacement/
experimenter parts and accessories. Cver 20 000 tems
in stock, including over 12 000 Sarvice Manuals.
www.smcelectronics.com

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna mounts - vehicle radio mounts for 30
years. [[X Equipment Ltd. 708-337-8172
www.wIilx.com

WANTED: Good 8236 Pentode Electron Tubes for my
transmitter. What price do you need and how many can |
et? Dave 3t 2817815955 or
ullerphone7 150@yahoo.com

WEBUY/SELLRADICS. #1 IN ESTATES -
www recycledradio.com (B03) 342-7173

www.SecondHandRadio.com Electronic or Electrical -
find it here, seli it hera.

WWW.THESIGNMAN.COM Hats, license plates &
frames, decals & gifts

ROPE All kinds, tgﬁes.includingt antenna rope,
hauling, gin pole. FREE Consultation.

www DavisRopeandCable com

<http:/hwanw.D avisRopeand Cable.com Veteran Owned,
K1PEK 978-363-1738

“YOU CAN check spots, log contacts:
www dxtremsa_com

AMSAT — Who Decide s the Future of

Amateur Radio in Space? You Do! For more

than 30 years AMSAT has ﬁieneeled dozens of
spacecraft that have brought op erating 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-B062 or visit the AMSAT Weab site at
www.amsat.org. AMSAT®, 850 Sligo Avenue,

Suite 600, Siwer Spring, MD 20910-4703.

GAIM the EDGE with NARTE Certification —

NARTE gives you the competitive edge with individual
certification in Electromagnetic Compatibiifity,
Electromagnetic Discharge Control and
Telecommunications. Industry-recognized certificafion
required or desired by mare than 400 corporations
nationwide Caall 1-800-89-NARTE or visit

www.narte org. NARTE offers the premizr

EMC/EMI, ESD, Telecommunications and Wireless
certification to profnssmnal technicians and enginesrs.

MOS’ey ..."a better Antenna!”
INNOVATION - QUALITY - SERVICE
For a Catalog Call 800-325-4016

OR GO TO OUR WEBSITE:
www.mosley-electronics.com
telog@mosiey-el

Nics.com

Wattmeters for Amateur Radio

Model 44L1P (2-200 MHz)
Model 44AP (20-1000 MHz)

Features

* Requires no elements or “slugs”
* No band switching

* Measures 1 to 500 watts

* 5 power ranges

* 5 watt full scale range

e -40 dB RF sampling port

» Shock-mounted meter

* Low temperature operation
» Quick-change connectors

and clubs with a valid callsign.

TELEWAVE, INC.Y

» Measures forward & reflected power

Telewave offers discounts to amateur operators

1-800-331-3396 - www.telewave.com

Buckmaster F

OCF Dipoles j@%

Built to last from quality materials!

4-Band: 40, 20, 10, & 6 meters

7-Band: 80, 40, 20, 17, 12, 10, & 6m

8-Band: 160, 80, 40, 20, 17,12, 10, & 6m
BOD-262-

5628
Sinea 1982 hamcall.net

540-894-5777

Tactical Radio Carrier

® Protect
® Package

® Deploy

e Stackable
www.tac-comm.com

CONNECTOR-ized:
BOOM MIC. HEADSET
Just plug in listen and talk 5

$

More than one radio?

— ADAPTERS —
now available

for most radios
DIY?

1 Boom mic headset

: KITS from $2995

'LISTEN ONLY
'HeapseTs $49.95

'NEW RADIO?
We offer NEW connector
'|n.';tallat|an or adapters
:faralmasrany
imic.or headset.

]

]

I

]

I

I

i

)

i
o
MODEL \L €\ '
TR-2000 \W\\ !
- N !

I

I

]

I

I

I

I

CALL NOW TOLL-FREE

Ll
1 I
1 I
I I
1 I
+ 1-800-634-0094
1 t
i 30-DAY MONEY-BACK GUARANTY! .
L WarRREN GREGOIRE & AssociaTEs LLC -
1 1933 DAVIS ST. SUITE 221, SAN LEANDRC CAB4577, USA "
! O ICE 510-282-0300s FA X 510-633-0355 !
: W EBSITE wwiw Warlen gregoire.com :

Radio Direction Finder

KN2C DF2020T Kit
Useful for 100 ~1000MHz
Map Plotting Program
On Google Earth™
with GPS Data

On Sale $398
www.kn2c.us

Post Office of the World
K3FN QSL SERVICES

' Custom QSL
Service!

Emelnpe Malllng Systems
International Return Postage
Custom QSL Service

Envelope Mailers:
European or Normal Size — Covers & Retum
Security Tinted - No Folding of the Retum

Eu n Size Piclured Above
$5.00 per Pack plus Shipping. (25 Envelopes per Pack)

RatumPusla?eiDrO\feuOOCuunmes Fair Pricing

Order On-i
o oy A2FY st 01 S
' Je Yo Choe e
K3FN@aol.com

September 2014 163



Advertising Department Staff:
call800-308-4805; onuinea

www.batteriesamerica.com

For FAESUVX-8R, 8DR/GR, FTIDR/E (Spring BELT CLIP § 195)

FMB-102Li onuse 7.4v_2000mAh  $45.95

For YAESW FT-897, 897R, 897D "BackPacker” Radios:

FNB-78 wuiiate, 13.2v 4500mAh $89.95
b

For FAETW-Verter

FNB-80Li viousstery 7.4V 1EmAh $44 .95
E-DC-5BA DC Power & Charge cord v $19.95
NC-72BA Ac-DC Power / Battery Charger $17.95

For FAESU-Vertex FT-80F 120,15 177

FNB-83xe encloop 7.2v 2100mAh $49.95

Debra Jahnke, K1DAJ, Sales Manager, Business Services
Janet Rocco, W1JLR, Account Executive

Lisa Tardette, KB1MOI, Account Executive

Diane Szlachetka, KB10KV, Advertising Graphic Design
Zoé Belliveau, W1ZOE, Business Services Coordinator

QST Index of

For EAESU- Vertex F1-817 (PRE-CHARGED); [E-DC-5 ro §10.85)
FNB-72xe encicop 9.6v 2100mAh  §49.95
For FAESW-Vertex VX-13 - ( RARE hacoustm-dedgned PCE )
ABR Industries™ — www.abrind.COM ........covoeiii i e e eeeine e 122
Advanced Specialties — www.advancedspecialties.net................... 157
AE4S, LLC — www. SWapmyTigs. COM ... i s s ses s esvesnssinssaiens 197
AeroStream — CommRadio Division — www.commradio.com ........ pull-out 135
Air Boss Antenna Launcher — www.krdloairboss.com.............ia. 163
Airmailpostage.com — www.airmailpostage.com ..o 163
ATIRE O — WWW. AIIHCO COME. ..ot et et e e e s s s 23
ENBA2xh sareee 12V ' $39.95 All Electronics Corp. —www.allelectronics.com ... iiii i, 124
FBA-17 6-cell AA Battery Case $19.95 Alpha Delta Communications —www.alphadeitacom.com........................... 128

For ICOM IC-32AD [D-STARy: (CP-11L: DC Pwi/chg cord §19.95)

BP-256 sweoesa? 4V 1620mAn  $44.95 Amateur Electronic Supply, LLC —www.assham.com...

< 11g 121

For ICOM ID-31A, ID-51A {D-STAR radios): NEW ! Ameritron — Www. ameritron.Com. ..o ivviaiiiin e By &
BP-272 < asane won 7.4v 2000mAh  §52.95 Applied Engineering Science, Inc. — www.aes-rf.com... ot |
For ICOM IC-TS0AE-IC-914, IC-537 AD IC-80AD [D-STAR), etc: . al

BP-217 iwuionmsteny 7.4V 1600mAh $44.95 Arcom Communications — www.arcomeontrollers.com.........cooovvvieeci e, 151
CP-11L oc o harge Cord ieicszanks $19.95 Array Solutions —www.armaysolUtionS. CoM.. ..o e 18
o LA R P S L R e TR ARRL — wwWw.arm.org........ccooovoeviicicrioiinnc 12, 110, 112, 114, 118, 120, 122, 124,

warery 7-2v2000mAh  $44.95

Far ICOM {C-T8A/E/HP TAT AJE: A23 AS: (WC-AIC Wall Chigr$12.95

pull-out 130, pull-out 131, pull-out 134, pull-out 135, 138, 144, 145 149, 150, 155,

BP-200XL smetssten 9.6V 1450mAh  $69.95 157,158, 159, 160, 161, 166
BP-197h 6.cell AA Battery case (Hiwa) $29.95 ATRIA Technologies, Ine. — www.atriatechnologies.com ..., 161
Far ICOM C-W32A/E. TFAE, TFH. STAE. T22A, T42A, W31 AfE - H = " i
BP-A73Y soemvees 0.6V 1450mAh  $59.05 :a::n Pas:‘gns I:LG_ www;:a;ltunldemgns_.com ................................................. lﬁl
BP-1TOL 6-cell A Battery case (v wat) $25.95 atteries America —www.batteriesamerica.com........o..oviviiinii i,
For ICOM IC-2/3/85A T, W2A, 28AT, ZASRA. R1. (BC1 :-5-3*:.951 Bencher, Inc. — www.bencher.com ... i e pull-out 131
o 7.2V 2200mAh $39.95 : :
R bhi L'd—www.bhl—lt_d.ct_),uk ....................... BT TR ONSIGY .. 1 | (1,10 % <] 3
IC-8 8-cell AA battery case wicnrs 200 $24.95 Buckmaster Publishing — 1-800-282-5628.............cc.oocoioovi e s .163
BP-202€ swiep-mae. 7.2V 2100mAh  $39.95 Buddipole Antennas — www.buddipole.com ... pull-out 133
For KENWO 0D TH-DV2. KE ord- §19 85)
PB45L LiioNsmame?.dv 2000mAh $44.95 Cable X-Perts, Inc. —www.CableXperts.com..........cccciiiiiiiininiecin.. 124
H-FBA, TH-FEE, TH-F7: (CP-82L- DC 55 CheapHam.com — www.cheapham.COm ......cooioriiiiiiiie e pull-out 132
PB42L (0w, 7.4V 2000mAh  $44.95 Command Productions —www.LicenseTraining.com. ...........cceciiiiiinin 145
PBA2XL LioMwen 7.4y 4000mAh $59.85 R : ; .
EMS 42K oromeins ro Computer International — www.computer-int.com ...... 151, 157
Drop-in Rapid Charger for PB-421fn
Far KENWOOD TH-G 71, TH-DFAJAG/E. | CP-39:DC Pur tord CTSolar — WWW.CESOIAN COM ..ottt ettt e et e 157

PB-39h smeaannen 9.6v 1450mAh  $54.95 Cubex — WWW. CUBEX.COM.i i w151
BT-11h G-cell AA Battery Case (Hi-w) 32.95

e N OO0 T 7o . rpr Cushcraft — www.cushcraftamateur.com......ooooeeveiiiiiiinn s S

PB-34 xh vt anes naed 6v 1200mAh $39 95 Debco Electronics, Inc. — www.Debcoelectronics.com.. e 161
F Ba “' e = ' Diamond Antenna —www.diamondantenna.net ..............ocooiviee e .11, 165
PB-13xh xianbaten v 1800mAh $39.95 DX Engineering —www.DXengineering.com .........o.oooooiiiiciiinn 111, 113, 115
Far KENWOOD Ti EVSA/ESSATEAGATIEAS - E DZ Company, LLC. The — www.dzkit.COM ..o i 149
e e il SV 18O0M 35'9 Elecraft — www.elecraflCom i i st ensis s s s 19,21,155
PB-2 suwcisan 8.4y 800mAh  $29.95 Elk Antennas — www.EIKARtENNAS.COM ..o e s 161
For KENWODD TR $1285) o .
PB.25-26 o scivns 8.4y B800mAL  $29.95 Energy Partners, LLC —www.solar24ham.com.......cccocoiiiieiiiinnnins pull-out 135
For ALINCO DJ-¥5. Du-V5TH ; (CP-86 DC PWrChg Cord $9.95) Expert Amps USA — www.eXpertampsuSa, COM ..ot et 151
meeer 9.6v 1450man  $52.95 : :
Far ALINCO DJ-1 BﬁPF 53, v.:_us_.asa,nr-s.s.— IDCrd 53.55) FlexRadio Systems —www.flex-radio.com.......iiiin., 25
EBP-48h wwstiser, 9.6V 2000mAh 54495 Gap Antenna Products, Inc. —www.gapantenna.com............cccoeeenineen,. 150
For ALINCO DI-GETOVTHITY:190T 181 TJ'T'H'H.- WDC Pwer Cord §0.85) Glohal TscM Grou p! Ine. —WWW.kF‘k2C.EJS IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 163
FJg_s_ﬂ_fwrp.g‘; '95 Green Heron —www.greenheronengineering.com ... ...159
EDH-11 G-cell AA Battery Case $22.95 Ham Ads — www.arrl. org/ham-ad-listing..............c.c.. . 162, 163
'20)‘ n-w otiery 7.2V 20 . d $32.95 Hammond Mfg. Co. — www.hammondmfg.com.... . e e, 120
ADI-B600x imainan 12.0v  1200man  $44.95 Ham Radio Outlet — www.hamradio.comi.....o.cioiiviiiiiiiiin 108, 107, 108, 109
ESSIANUAN G228 LA TR HERIER: Ham Radio Deluxe — www.ham-radio-deluxe.com ..o, ull-out 133
CNB-152xh vmssan12.0v 1200mah  $45.95 H TestOnli h i P 124
CBP-888 8-cell AA B attery Case sy $28.95 e s
NEW! BECVIONTOA Smiart Charger & Hays Affinity Group — www.arrlinsurance.com...........ccceoevivieriiveer oo pull-out 131

S AA or & AAA eneloops ! $79.95 sy
1) Quick Char ger Tor A4 & AAA NHAH: charges
207 £ 313 I 4_INGUTE SANVD 300D tals
12 PlUgs nghrmowall ordsr Ch o058 Chargar
W 4K A4 04X AAA arvaloop NHTH o5
P Safe. gueck 4 - 5w chy W U0 SAUEOT .
) Easp- ro-re@ o LED charge s@ s macaors.

Your Customers are Reading...QST!

SANYO eneloop AA cells, PRE-CHARGED $13.95 /pack of 4 If your company provides products or services of interest to our

Order Ondine, Mail, E-mail, Phone, or Fax wimc, wsa,

BATTERIES AMERICA- 8845 5. Greenview =2, Middlezon, Wl 53562 Members, please contact the ARRL Advertising Department today for
Orderonline, orcallusat 1-800-308-4805 information on building your business.
e 08§ 11087 7L ek sl Siimpe s Support those who support ARRL! Please patronize our ARRL Advertisers.
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7o+ MILLIWATTS
A T 7 KILOWATTS®

Fax: 860-594-4285 is available on the web at:
E-mail: ads @arrl.org

Web: www.arrl.orgfads

www.arrl.org/ads Wore Warts per Dollar
. Transmitting &
Advertisers Audio Tubes

Hy-Gain — www. hy-gain. com ..o e e e 10, 118

ICOM America — WWW.icOMaMENCa. COM........coooiiiii i, (146, 147

International Radio INRAD — www.inradnet ... ..ooovniiiciiiiinn eaRi 151

Intuitive Circuits, LLC — www.icircuits, Com oo cinicie 159

Kenwood Communications — www.kenwoodusa.com ... Cover IV, 29, 157

Kolin Industries, Inc. —www.2qglite.com ... e 155 COM Mu NICATIO Ns

LDG Eleactronics — www.Idgel et ronics. COM.. .o e e 116,117 m-

LNR Precision EndFedz — www.LNRprecision.com... 145 BROADC

LDGI0: — W T O BB OB GOMTY ¢t o m s L kS R o S R W O B 151

M2 Antenna Systems, Inc. —www.m2inc.com......c.oooiiiiecicii i 149

Mayberry Sales & Service, Inc. — Wwww.mayberrys.com........oocvievveiinniiienr. 144

MF J Enterprises — www.mijenterprises.com............coooiennn, it e 125 126, 127

137, 139, 140, 141, 143 -~

Mosley Electronics — www.mosley-electronics.com ... iiiiiiciienn, 163 . -

National RF —www.NationalRF.com ..., S— — 159 I‘mmedfate Shipment from Stock

NCG Company — www.NatCoOMMOIOUP. COM . ..ottt it iiitiiriaiareeit sieri s ir e aaaes 3

Northern California Contest Club —www.cqp.org.......oooooiiiiiiicin 144 n_if 4

Pacificon 2014 — www.pacificon. org..........c.cccoevei e, ... 154 Q !’ -y

Palomar Engineers — www Palomar-Engineers.com ..... o124 i |

Personal Database Applications — www.hosenose.com.. ..151 - P

Pixel Technologies — www. pixeisatradio.com..........c.coceiiiiciiii oo e 123 — !

PoOWerwerx — WWwW. DOWETWEIK COM ...ttt it iiis asnte et iie st ieeen siesiaaatinre i 167 “ 1 =

Quicksilver Radio Products — www.gsradio.com...........oooociiis 162, 1583 SCPXBO0AT 4CX1000A 810

RE&L Electronics — www.randl.Com ... e e 26 ICPX1B00A7 ACX1500B B11A

Radio City —www.radioinc.com........cooiiininnnee. ...158 3CK400AT 4CX3500A 8124

Radio Club of JHS 22 NYC — www.wb2jkj.org.... ....158 3CXBO0AT ACXE000A 83za

Radio Works — www.radioworks.com ................. o 120 3CX1200A7  ACXT500A 83sc

RF Concepts, LLC. — www.rfconCepts.ComM. ..o e 27 122 acx1200D7 4CX10000A 845

RF Parts Company — www.rfparts.com. ..o 165 3CX1200Z7 4CX15000A  @1488

RT Systems — WWW.HSYSIEME.COML.ccoiiiiiii e e e e 145 SCX1500A7  4CX200008 350020

Spiderbeam —www.spiderbeam.us........... e TR B m— sessssa R 161 SEARHOCATN | S CX20000C SRRt IID0,

$SB Electronies —www.vibroplex.com.... o SEXODO0AT. 81 ) 4 CX2 00000 SEESACON

StepplR Antennas — WWW. StEDDIN COM ...iiiiieiiii i s 28 SERIDACOATIEN \AX1BOA A-L000A

Tac-Comm — www.tac-comm.com........... .. 163 SER18000A 1) S12R APRAOOA

Telewave, Inc. —www.telewave.com ... e e 163 R 2000NTY | 805 APRICIN
> 4CX2508 807 .«and morel

Ton-Tee — WWW.TBNEEC. COM ... ..o it ettt b st b st bbb e 156

Ten-Ten International Net, Inc. —www.ten1ten. org.....c.ccoeviiiiniinninnn, 144 .

Tennadyne — www.teNNadyNe. COM i i s 151 S [aciy=apanel ' We Export

T_exas To!nrars —wwu_\r.texastlowers.com ....168 Phone: 7 6 0_ 744 _07 00

Tigertronics — www.tigemtroniCs. COM ...t s enreae e 155

Timewave Technology, Inc. — www.timewave, com.... ....pull-out 136 Toll-Free: 800-737-2787

The Ventenna Company —www.ventenna.com............ ...pull-out 135 (Orders only) 800-RF PARTS

iy el Wsite:  www.rfparts.com

Warren Gregoire & Associates — www.warrengregoire.com ... 163 Fax: 760-744-1943

We st Mountain Radio — www.westmountainradio. com ... 22 888-744-1943

Wireman — WWW.CORXIMIAN. COML.iiiiiciir it ceresrns et e st es et e eesie e

Yaesu USA —www.yassu.com... Email: rip@riparts.com

YouKits — www.youkits.com........

= =

_RF PARTS

QST Advertising Deadlines:

Issue Reservation Date Materials Due Date
October 2014 Wednesday, August 13, 2014 Friday, August 15, 2014
November 2014 Friday, September 12, 2014  Monday, September 15, 2014

For links to the Web sites of all ARRL advertisers, visit www.arrl.org/ads/adlinks.html
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A Commitment
to Leadershrp..

Hiram Percy Maxim displayed t
when he created the ARRL. Since 1
endeavored to carry on his vision of en
ARRL remains the preeminent organizatior =N
Amateur Radio. B

The ARRL Maxim Society was created to ac
individuals who have achieved a lifetime contribu
of $10.000 or more. These generous donors to the
have provided financial resources to support the Diam
Club, the Spectrum Defense Fund, the Education
&Technology Program, the W1AW Endowment Fund
and more.

To date, The Maxim Society has welcomed more than
160 members into this distinctive recognition group.
Won’t you join them?

To learn more, please visit www.arrl.org/maxim-society

or contact:
Lauren Clarke, KB1YDD

Individual Giving Manager
ARRL

225 Main Street
Newington, CT 06111-1494
860-594-0348
Iclarke@arrl.org




Order online at powerwerx.com/QST

Order toll free 888-321-0073

Amateur Radio

KG UVv3D

\VHF/UHF Dual Band
* Available in 2m/440 or 2m/f220

* \Wide Receive Range
136-174/420-520 MHz RX

Amateur Radio

KG uvaD

VHF/UJHF Dual Band
« Large Backlit Color Screen
« 8 Character Alpha Display
* True simultaneous dual receive

+  144-148/420-450 MHz TX

* 128 Memory Channels

» 6 Character Alpha Dual Display
» 3 Hour Desktop Rapid Charger
» Built-in Flashlight

On Sale: $99*°

(V+V, U+U, V+U)
* 999 Memory Channels
« 2.5 Channel Step

* Built-in Flashlight
Special: $159*°

« Cross Band Repeat Feature

Optional Base Station
Configuration

Commercial Grade Dual Band

DB-750X

sale
atimeé onl¥

+ Enclosure fits SS-30DV power
supply and DB-750X mobile radio

« Power adapter cable is included

Powersverx

888 L5t @ §-80 Lt e

- :KHEF?IFF

Special: $299°

* 750 Memory Channels * 7 Character Alpha-Numeric Display

« 10 Scan Banks (with bank linking) » High Power Output (V: 50W, U: 40W)

* True Dual Receive (V/U, VIV, UNJ) » Wide Receive Frequency Coverage

« New 2.5 KHz Channel Step » Crossband Repeat (in Amateur Range)
+  AM Aircraft Receive (108-136 MHz) + User Selectable Display Color

Browse our complete 2014 line of two-way radios at www.powerwerx.com/QST
All models are FCC Certified. Commercial models require separate programing cable and software. Shippin_g and tax are not included.



TX SERIES

Heavy Duty Crankup
towers, self-supporting
heights range 38 to 106
feet. Supports up to 37
square feet of antenna
wind load.

HDX SERIES

Extra heavy duty
crankup towers. Self
supporting heights
from 38 to 106 feet. Sup-
portup to 70 square feet
of antenna wind load.

PIXIIXIX

I

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 se-
| lecting the perfect US
= Tower for your QTH!

B-18 SERIES

Light duty aluminum
self supporting tow-
ers. Five models range-
ing from 30 to 50 feetin
height, and support up
to 12 square feet of an-

tenna wind load.
CALLFORMORE INFO!

B-26 SERIES
Medium duty alumi-
num self supporting
towers. Thirteen mod-
els ranging from 30 to
90 feet and support up
to 34.5 square feet of
antenna wind load.
CALLFORMORE INFO!

B-30 SERIES

Heavy duty aluminum
self supporting towers.
Nineteen models rang-
ing from 40 to 100 feet,
and support up to 345
square feet of wind load.
CALLFORMORE INFO!
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YOUR NUMBER FOR SAVINGS (800) 272-3467

+ Great Gear
« Great Deals

« Great Service
» Free UPS S/H!*

*0On all radio orders shipped
within the contiguous U5A,

TEXTENNA
TexHex 5-Band.............. $589
Provides broadband (typi-

cal VSWR <1.5:1) coverage
of 10/12/15/17/20m, with
optional 6m kit. Improved
heavy-duty mast mounting
plate fits masts up to 2" OD.
Pre-tuned elements, easy to
install. In stock!

T

TIMES LMR COAX

Lower loss than RG-213/U
without the water displace-
ment problems common to
9913 and 9086 types.

LMR-100......c.ccc0n00r00ee $.59/FT.
LMR-200........ccco0n0000000 $.65/FT,
LMR-200 Ultraflex .... 5.85/FT.
LMR-240...cinumsmmnnnen 3.69/FT,
LMR-240 Ultrafiex .... 5.89/FT.
LMR-400.........cconminueee $.89/FT.
LMR-400DB.............. $1.09/FT,

LMR-400 Ultraflex .. $1.39/FT.
LMR-600................... 5 1.59/FT.
LMR-600 Ultraflex .. $2.49/FT.

COAX - MADE INUSA
All have high-quality non-
contaminating outer jackets.

RG-58C/U..cccuvaircrisnnn $.29/FT.
RG-8X Mini.......ccournens 5.29/FT.
RG-213/U..ccccocvunnicrnee. $.79/FT.
BuryFlex.... . $.89/FT.
Belden 991 3F7 «91.29/FT.

TEXAS TOWERS

1108 Summit Avenue, #4 +«Plano, TX 75074

Hours:
Email: sales@texastowers.com

M-F 9 AM-5PM Central Time

TOLL
FREE

MASTERCARD
VISA - DISCOVER

KENWOOD

KENWOOD TS-990S

All Mode HF/ém XCVR, Dual
Full-Color TFT Displays, Triple
DSPs, Automatic Tuner, Built-
In DC Power Supply, 200
Watts RF Output and More!
CALL FOR YOUR LOW PRICE!

www.texastowers.com
TEXAS TOWERS
Savings Cls Big Cts Texas!
YAESU

YAESU FT-DX3000

All Mode HF/6m XCVR, 3.5"
Full-Color Display, 32-Bit DSP,
Spectrum Scope, Auto An-
tenna Tuner, 3 kHz and 600
Hz Roofing Filters, and More!
CALL FOR YOUR LOW PRICE!

KENWOOD Ts-590S

All Mode HF/6m XCWVR, 32-Bit
IF-Level DSP, Marrow Band
Roofing Filter, Automatic Tun-
er, CTCSS Encode/Decode,
CW Memory Keyer, and More!
CALL FOR YOUR LOW PRICE!

ALUMINUM TUBING
OQur 6063-T832 aluminum
tubingisall Americanmade to
our exacting standards for the
highest quality and precision.

0.D. WALL COST/FT.

6063-T832 DRAWN ALUMINUM TUBING
375" .058" 5.65
200" 038" 5.70
625" .058" 5.80
750" 058" $.90
875" .058" 5.95
1.000" 058" $1.00
1.125" 058" $1.10
1.250" 058" $1.30
1.375" .058" $1.40
1.500" .058" $1.50
1.625" (058" $1.65
1.750" 058" $1.80
1.875" 058" $1.95
2.000" 058" $2.10
2.125" 058" $2.25

YAESU FT-DX1200

All Mode HF/6m XCVR, 4.3"
Full-Color TFT Display, 32-Bit
DSP, Automatic Antenna Tun-
er, Spectrum Scope Function,
Built-In TCXO, and More!

IN STOCK—FAST DELIVERY!

Yaesu
G-1000DXA

ANTENNA ROTATORS

Hygain, CD-451L............. $429
Hygain, Ham-1V ... %599
Hygain, Ham-V... .5939

Hygain, T2X .......cco..
Hygain, T2X Dlgrtal ...51 159

M2, OR-2800PX........... 52,299

Yaesu, G-450A... .%5329
Yaesu G-550.......... . 5409
Yaesu, G-800SA.............. $399
Yaesu, G-800DXA.......... 5499
Yaesu, G-1000DXA ........ $529
Yaesu, G-2800DXA ......51399
Yaesu G-5500....... 5789

ROTOR CABLE IN STOCK!

(800) 272-3467

Proudly Serving Ham Operators Since 1978!

Visit Our Website for More Great Deals:
http://www.texastowers.com




The Answer ...
Equipped with Extra Sharp 6-pole Crystal Roofing Filters
The Premium HF /50 MHz Transceiver F'T px 5000

The Newly designed 9 MHz lst IF of the FT px 5000 main receiver
implements sharp 6-pole® crystal roofing filters. *8.pole / 3 kHz
Superior close-in dynamic range affords the serious

DX"er the best performance possible.

- TDX 5000MP oLimited
(200 W/ Class-A75 W )
+0.05 ppm OCXO included

300 Hz, 600 Hz, and 3 kHz Crystal Roofing Filters included

# Station Monitor SM-3000 is optional accessory for the FTDX5000MP Limited

For the latest Yaesu news, visit us on the Internet:
YAESU yaesuusa |

125 Phylis Drive, Cyprass, CA 00630 (714) 827-7600

The radio
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