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Send your voice to the world with a handheld radio.

Work a D-STAR repeater and you're tied in to worldwide communications,
| far —— whether you're using a D-STAR mobile or handheld radio. Enjoy
S | advanced digital communication with D-STAR transceivers.
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DIGITAL TRANSGEIVER  IC-BOAD

- - : . - 5’:.
Easy to | use entry class digital harldhéﬁl B _ Fe ure -rich handheld with dualwatch -
VHF/UHF DUAL BAND TRANS’CENE'EE ) i ,VHF/UHF.DUAL.BAJRANSCEIVER

IC-80AD IC-92AD

*Frequency specs may vary. Refer to owner's manual for exact frequency specs. **IPX7: Tested to work after being under 1 meter of water for 30 minutes.
©2011 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. The D-PRS logo is a trademark of Icom Inc. All specifications are subject to change without notice or obligation. 30528




ID-RP2C
REPEATER CONTROLLER

The cornerstone of the D-STAR
system. Handles up to four
RF modules. Basic in-band or
crossband operation. Linking
capabilities through the internet.

ID-RP2D
1.2GHZ DATA MODULE

Access point with a data rate of
up to 128kbps. Perfect for email,
web applications and support via
internet connection.

%37V ready |

1D-1
GO DIGITAL ON 23cm

« 50 Watt/VHF/UHF
« AM, FM, DV
* «RX:118-999.99MHz*

. 800 Alphanumeric
Memory Channels

* Free Programming Software!t

" tFor software details visit:
www.icomamerica.com/Amateur/dstar

D-STAR
1IC—2200H

D-STAR UPGRADEABLE FOR 2m
* 65 Watt Output

* RX: 118—-174MHz*
* 207 Alphanumeric Memory Channels

¢ CTCSS & DTCS Encode/Decode
with Tone Scan

¢ Built-in 10dB Squelch Attenuator

¢ Digital Voice & Data
(Optional UT-118 Required)

D-STAR

ID-1
GO DIGITAL ON 23cm

* 10 Watt on 23cm (FM, DV, DD)

* RX: 1240-1300MHz*

* 100 Alphanumeric Memory Channels
* USB Rig Control, Ethernet Plug for DD
* Black Box Operation

* Remote Control Head, Remote
Speaker and Cables Included

¢ PC Software Included

30529

D-STAR
IC-2820H

D-STAR UPGRADEABLE 2m/70cm
* 50/15/5 Watt Output

* RX: 118-549.995, 118—173.995
375-549.999, 810—999.990MHz*

* 522 Alphanumeric Memory Channels
* One Touch Reply Function

* Digital Voice/GPS
(Optional UT-123 Required)

* Low Speed Data
(Optional OPC-1529R Required)

ID-RP2V
1.2GHZ DIGITAL VOICE MODULE

ID-RP2000V
2M DIGITAL VOICE MODULE

ID-RP4000V
70CM DIGITAL VOIGE MODULE

T

D-STAR

IC-91A

ANALOG & DIGITAL DUAL BANDER
* 5/0.5 Watt Output

* RX: 0.495-999.990,
118-174, 350—470MHz*

¢ 1304 Alphanumeric
Memory Channels

e Li-ion Battery

e Digital Voice and Data
‘ (Opt. UT-121 Required)

D-STAR
IC-Vv82 & IC-U82
D-STAR UPGRADEABLE FOR 2m OR 70cm

* 7/4/0.5W (V82),
5/2/0.5 (U82)
J

I | *RX:136-174MHz" (V82),
nm o 400-479MHZ* (U82)

(be' f""i * 207 Alphanumeric
( | ‘ ( Memory Channels

¢ CTCSS & DTCS Encode/
E [ I

= = Decode with Tone Scan

* Digital Voice & Data
(Opt. UT-118 Required)
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Cushcraft R8 8-Band VVerticalk MA-5B 5-Band Beam

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

standard for multi-band verticals, with thousands in use
worldwide. Efficient, rugged, and built to withstand the
test of time, the R8's unique ground-independent design
has a well-earned reputation for delivering top DX results
under tough conditions. Best of al, the R8 is easy to
assemble, installs just about anywhere, and blends incon-
| spi icuously with urban and country settings alike.
The R8 Automatic Band Switching: The R8's famous

ro?/i d'&e "black box" matching network combines with
8600 (omni) i traps and parallel resonators to cover 8 bands.
coverage on "~ You QSY instantly, without a tuner!
the horizon I8 : - Rugged Construction: Thick fiberglass insula-
and alow ..~ tors, al-stainless hardware, and 6063 aircraft-alu-
radiation . .7 -~ minum tubing that is double or triple walled at key
anglein the i stress points handle anything Mother Nature can dish out.
VF’“C‘}" | Compact Footprint: Installsin an area about the size
P Ol of achild's sandbox -- no ground radials to bury and all

3 RF-energized surfaces safely out of reach.

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

The sunspot count is climbing and long-awaited band  using standard TV hardware. Perfect for exploring
openings are finally becoming areality. Now isthe per-  exciting DX without the high cost and heavy lifting
fect time to discover why Cushcraft's R8 multi-band ver-  of instaling alarge tower and full-sized array. Its7
tical is the premier choice of DX-wise hams everywhere!  foot 3-inch boom has less than 9 feet of turning
R-8GK, $56.95. R-8 three-point guy kit for high winds.  radius. Contest tough -- handles 1500 Wiatts.

RB Malching Nebnmurk R8's Rugged Deasign The unique MA-5B gives you 5-bands, automatic
Y : it o Al band switching and easy installation in a compact
L ——_’ i oy ] 26-pound package. On 10, 15 and 20 Meters the end
s guaariby teme g by elements become a two-element Yagi that delivers
e o solid power-multiplying gain over adipole on al
o e three bands. On 12 and 17 Meters, the middle ele-
I m AR S ment is a highly efficient trap dipole. When working
l_ | DX, what really matters are the interfering signals
o T W endns and noise you don't hear. That's where the MA-5B’s
ipd e LT S sormpzrer b nrdl ke impressive side rejection and front-to-back ratio really
Peuis e e : ! A shines. See cushcraftamateur.com for gain figures.

Cusl'lilcraft 10 15 & 20 Meter Tribander Beams

Only the best tri-band antennas It goes without saying that
become DX classics, which is ; N the World-Ranger lineup is
why the Cushcraft World-Ranger o also famous for its rugged
A4S, A3S, andA3WSgotothe | = construction. In fact, the
head of the class. For more than o majority of these antennas
30 years, these pace-setting per- | sold years ago are till in
formers have taken on the world's service today! Conservative
most demanding operating condi- mechanical design, rugged
tions and proven themselves every : over-sized components,
time. The key to success comes attention to detail means low SWR, wide stainless-steel hardware, and aircraft-grade

from attention to basics. For example, ele-  bandwidth, optimum directivity, and high 6063 make all the difference.

ment length and spacing has been carefully  efficiency -- important performance charac- The 3-dlement A3SYA3WS and 4-element
refined over time, and high-power trapsare  teristics you rely on to maintain regular A4S are world-famous for powerhouse gain
still hand-made and individually tuned schedules, rack up impressive contest scores,  and super performance. A-3W'S, $499.95,
using laboratory-grade instruments. All this  and grow your collection of rare QSLs! 12/17 M. 30/40 M eter add-on kits available.

Cushcraft Dual Band Yagis Cushcraft Famous Ri n%os Compact FM Verticals
One Yagi for Dual-Band FM Radios 1BX's famous Ringo antenna has been around
Dual-bander VHF rigs are R for along time and remains unbeaten for solid
the norm these days, so reliability. The Ringo is broad-banded, lighting
why not compliment your protected, extremely rugged, economical, elec-
FM base station with a trically bullet-proof, low-angle, and more -- but
dual-band Yagi? Not only mainly, it just plain works! To discover why hams
& will you eliminate a costly and commercial two-way installers around the
A feed world still love this antenna, order yours now!

line, you'll realize extra 0- 684)5 Free Cushcraft Catalo
and Nearest Dealer . . . 662-323-5803

A270- 10

gain for digital modes like $
1 9 Call your dealer for your best price!

high-speed packet and D-
Cushcraft

Star! Cushcraft's A270-6S f
Amateur Radio Antenna

provides three elements
per band and the A270-
10S provides five for solid \
: : . 308 Industrial Park Road, Starkville, MS 39759 USA
point-to-point performance. They're both Open: 8-4:30 CST, Mon.-Fri. Add Shipping.
* Sales/Tech: 662-323-5803  FAX: 662-323-6551
http:/www.cushcraftamateur.com

pre-tuned and assembly is a snap using the
Prices/specifications subject to change without notice/obligation. © Cushcraft?, 2010.

fully illustrated manual.
Cushcraft . . . Kegping you in touch around the globe| Visit www.cushcraftamateur.com



MALDOL HVU-8
Uitracompacl8lBand/Antena]
Unigue gownd -adial syst=m olales 180 degress dound 1hs bess
if building s de mounting is required,

Window,Gap Adapter! Wax Power HF 220V SSB! 100w FIV

EM ch"' 5””"' FM Eavh s Wnes indesendznly.
Apprew 221 band-wicth
80M 22kz

L UM E2kiz2
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For a complefe calalog, call or visit your local dealer.

sontact NCG Compzny. 15036 Siem, ia Lane, Ching, CA 81710
’d o+ B0-9B2-2617 « FAX 136 = www. natcommgroup cem
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Technical

30 Mystery INAUCLOr BOX ......ccoeiieiiieiieieeiie e Robert J. Rogers, WA1PIO
Build this useful piece of test equipment to get a handle on those unidentified inductors you
have lying around.

32 Reflow Soldering for the Radio Amateur ............ccccoeeeiieiienne e Jim Koehler, VE5FP
You don’t have to be a pro to use the latest soldering techniques for surface mount compo-
nents.

36 Moonbounce on a BUdget........cccoiiiiieiiiiieieee e Bob Baker, KD3UY
Who says you need a giant dish and expensive equipment to ping the Moon?

39 A Modern Directional POWer/SWR Meter.........ccocoovveiieiieiie e Bill Kaune, W7IEQ
Build your own and enjoy the features of modern technology without spending a lot of money.

44 A Coax Entrance FacCility .........ccccvviiiiiiiciie e David Waits, K4AVMV
A dry and pest proof route for all your antenna connections.

46 ProdUCE REVIEW .....c.coiiiiiiiieiie sttt Mark Wilson, K1IRO

Yaesu FTM-350R dual band FM transceiver; Begali CW Machine

0
—
-
Y
-
®
O

Ne/vs and Features

It Seems to Us: The National Broadband Plan

12 ThIS JUST IN..cciiieee e Joel P. Kleinman, N1BKE
Minnesota special event station commemorates the sinking of the SS Edmund Fitzgerald;
Inside HQ; Media Hits; more.

35 The ARRL On-Line Auction: Going Once,

Going Twice, GONEL........ccciiii e S. Khrystyne Keane, K1SFA
Thanks to those who donated items and those who bid on them, the ARRL On-Line Auction
helped raise funds for ARRLSs successful educational programs.

65 Tools for DoINg IEYOUISEIf.......ccooiiiiiiiiiie e Joel R. Hallas, W1ZR
Which tools are essential to DIY — and which are nice to have?
66 3W6C DXpedition to Cén CO Island, Vietham............. Hans-Peter Blaettler, HBOBXE, and

Paul Schreier, AALMI/HBODST
Even with some last-minute snafus, a DXpedition to Vietham nets almost 18,000 QSOs.

69 The Next Link in the Chain: The 2011 ARRL Handbook..................... H. Ward Silver, NGAX
Interested in The 88th edition of the most essential book on Amateur Radio features a new RFI chapter,
Writing for QST? new projects and new treatments of batteries, propagation and more.
tdslibag il oy Ul 70 The Last CQ — A SUIVIVOI'S GUITE.........oovveeeeerereeeeereeeeeeeeesrees William Conklin, AF60H
e-mail: gst@arrl.org Preparing now will pay dividends later for your survivors.
72 The National HRO Receiver — A Historical Perspective.................. Brian R. Page, NATRB
A look at the development of the superhet and the design of HRO receivers.
T4 HAPPENINGS ...coviiieiiereeti et S. Khrystyne Keane, K1SFA

Election results in three ARRL Divisions; FCC issues R&O on vanity and club call signs;
IARU Region 2 meets in El Salvador; more.
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83 This Month in Contesting..........ccccccvevveenen.
84 Contest Corral ......cccoevvvevvveeeicieecceeeeeiee e
85 2010 ARRL UHF Contest Results..............

.............................................. Sean Kutzko, KX9X
............................................ H.Ward Silver, NGAX
............................. John (JK) Kalenowsky, K9QJK

87 The 2011 School Club Roundup Announcement
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The radio...YAESU

Loaded WlthLeadmgedge Performance Capabilities. . .
The First Triumph in the 2nd Generation of the FT Dx 9000 Lineage:

The Powerful FT-2000!

5o T il 2 il
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DMU-2000
Data Management Unit

HF/50 MHz Transceiver
Photograph shows 100-Watt version.
Computer display and keyboard are

p— - e - after-market items, not supplied with
the FT-2000.

100 W Version (Internal Power Supply)

HF/50 MHz Transceiver

FT-2000D

200 W Version
(External Power Supply)

Options

RF p-Tune Kits
30/20m Band

160m Band 80/40m Band
RF u-Tune Kits B RF u-Tune Kits C

RF u-Tune Kits A
eUp to three p-Tune Kits
may be connected.
SP-2000 el-Tune Kit is included in
External Speaker purchase price of p-Tune Unit.
with Audio filters

"The Best of the Best Just Got Better"

Introducing the new FT-2000 Series with PEP-2000 (Performance Enhancement Program)
Contact Dennis Motschenbacher K7BV at k7bv@vxstdusa.com for details

Specifications subject to change without notice. Some accessories and/or \ s of r/ World’s top DX'e

For the latest Yaesu news, visit us on the Internet: optior‘1.s may be standard in some areas. Frequency coverage may differ in
http://www.vertexstandard.com some countries. Check with your local Yaesu dealer for specific details. Vertex Stan d a r d
US Headquarters

10900 Walker Street
Cypress, CA90630 (714)827-7600




Introducing the Yaesu FT-950 transceiver for DX entl
Superb receiver performance
Direct lineage from the legendary FT Dx 900C

o A E & . A ST AT FT OEB

[T eI

HF/50 MHz 100 W Transceiver

FT-950

‘ erodyne receiver architecture, using 69.450 MHz 1st IF [l Built-in automatic antenna tuner ATU, with 100 memories
M Eight narrow, band-pass filters in the RF stage eliminate out of band [ Powerful CW operating capabilities for CW enthusiasts
interference and protect the powerful 1st IF M Five Voice Message memories, with the optional DVS-6 unit
[l 1st IF 3 kHz Roofing filter included M Large Multi-color VFD (Vacuum Fluorescent Display)
M High-speed Direct Digital Synthesizer (DDS) and high-spec Digital PLL [l Optional Data Management Unit (DMU-2000) permits display of
for outstanding Local Oscillator performance various operating conditions, transceiver status and station logging.
M Original YAESU IF DSP advanced design, provides comfortable and [l Optional RF p -Tune Units for 160 m, 80/40 m and 30/20 m Bands
effective reception. IF SHIFT / IF WIDTH / CONTOUR / NOTCH / DNR

M DSP enhancement of Transmit SSB/AM signal quality with ] il
Parametric Microphone Equalizer and Speech Processor The BE‘H. ﬂf HI'E BESf JUS: Gﬂf BEftE'l"
M Built-in high stabilily TCXO (i0.5 ppm after 1 minute@77 © F) Introducing the new FT-950 Series with PEP-950 (Performance Enhancement Program)

GOMPACT HE/50 MHz TRANSGEIVER WITH IF ISP

A superb, compact HF/50 MHz radio with state-of-the-art IF DSP

technology configured to provide YAESU World-Class Performance in an
easy to operate package.

New licensees, casual operators, DX chasers, contesters, portable/field
enthusiasts, and emergency service providers - YAESU FT-450...This

HF/50 MHz 100 W All Mode Transceiver

FT-45 OAulumaiic Antenna Tuner ATU-450 optional

FT-450AT with Built-in ATU-450 Automatic Antenna Tuner
Compact size : 9" X 3.3" x 8.5" and Light weight : 7.9 Ib

Real Performance,
Really Portable

FT-817ND
HF/50/144/430 MHz
5 W All Mode
. . . g Transceiver
TF/Y gF/tUHIIf l:%tablg Operfatli'on HF/VHF/UHF Multimode Mobile Transceiver, 11/ (AM 1.5 W)
ust Got a Lot More Powerful! now Including Built-in DSP . 60 m Band

FT-8970p [rcxo [LE [60m Band) FT-8570 XY [60im Band

HF/50/144/430 MHz HF/50/144/430 MHz i Alks RICRO

100 W All Mode Transceiver (144 MHz 50 W/430 MHz 20 W) 100 W All Mode Transceiver (144 MHz 50 W/430 MHz 20 W) ] | | BV ATAS-25

@ Automatic Matching for Mobile Auto-Resonating 7~430 MHz for ] 4 ‘ = Manually-Tuned
= FT-897/857 Series Transceivers FT-897/857 Series Transceivers ; | ¥ Portable Antenna

FC-40 ATAS-120A "~ VHF/UHF

Automatic-Matching 200-Wemory Antonna System e || e YAESU

Antenna Tuner (160 m ~ 6 m Band) (no separate tuner ATAS-120A. Choice of the World's top DX’erss™

WATERPROOF required) Vertex Standard
US Headquarters

For the latest Yaesu news, visit us on the Internet: | Specifications subject to change without notice. Some accessories and/or
’ options may be standard in some areas. Frequency coverage may differ in 10900 Walker Street

http:/www.vertexstandard.com some countries. Check with your local Yaesu dealer for specific details. Cypress CA 90630 (71 4)827_7600



The radio... FT px9000

o EmanE
i THCFP FPScmae v
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Photograph depicts after-market keyboard, keyer paddle, and monitor, not supplied with transceiver.
J’ Display image simulated and may differ in actual use.
The FT px 9000MP's Power Amplifier stage utilizes SD2931 MOS FET devices in a parallel,  HF/50 MHz Transceiver
push-pull configuration, a conservative design that permits ultra-clean Class-A operation ata | F'T px 9000MP
full 100 Watts of output, with continuous bias adjustment between Classes A and AB | 400 W Special Order Version
available on the front panel. If you have a professional microphone with a balanced "Cannon" | Two Pairs of Meters, plus LCD Window; Data Management Unit

A o and Flash Memory Slot Built In. Main/Sub Receiver VRF,

(XLR) connector, you may connect it dlrectly to the matching connector on the front panel, olus Full Dual Receive Capabilty, External 50 /24 A Switching
then use our exclusive three-band Parametric Microphone Equalizer to adjust the center | Regulator Power Supply and Speaker with Audio Filters
frequency, bandwidth, and equalizer gain in the bass, mid-range, and treble frequency ranges.

YAESU engineers take signal quality seriously, because we know you do, too] | Dol (meer of coniBe) may be seectod o e tme of

HF/50 MHz Transceiver HF/50 MHz Transceiver

FT px 9000D 200 w version FT px 9000 Contest 200w Custom-Configurable Version
Large TFT, Data Management Unit and Flash Memory Slot Built In, Two Pairs of Meters, plus LCD Window, VRF Input

Main/Sub Receiver VRF, plus Full Dual Receive Capability, Preselector Filter,Three Key Jacks, and Dual Headphone Jacks,

Three p-Tuning Modules for 160 - 20 M, 50 V /12 A Internal Switching Regulator Power Supply

50 V/12 A Internal Switching Regulator Power Supply Display color (Umber or Light Blue) may be selected at the time of purchase. Modification from 200- to 400-Watt version not available.

"The Best of the Best Just Got Better"

Introducing the new FT px 9000 Series with PEP-9000 (Performance Enhancement Program)

or the latest Yaesu news, visit us on the Internet: Specifications subject to change without notice. Some accessories and/or options hoice of the World’s top DX’ers™™
For the latest Y , it the Int t ; Ch f the World DX
. may be standard in certain areas. Frequency coverage may differ in some
http #/fwww.vertexstandard.com countries. Check with your local Yaesu Dealer for specific details. Ve rt ex S t an d a rd
US Headquarters

10900 Walker Street
Cypress, CA90630 (714)827-7600
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M The National
"ffl Broadband Plan

EE 1 one of its first acts, in February 2009 the 111" Congress
directed the FCC to develop a National Broadband Plan

K12z (NBP) ensuring that every American has “access to
broadband capability.” A lot has happened since then. 33

Public Law 111-5 gave the FCC one year to

deliver the NBP. That was little enough time

given the magnitude of the task. To its credit, the
Commission got right to work even though it was
down to three members from its usual five and
Julius Genachowski, the President’'s nominee for
Chairman, had not been confirmed and sworn in.
Under the leadership of Acting Chairman Michael
Copps a Notice of Inquiry was adopted on April 8,
2009 as a medium for public participation, and in
subsequent months the FCC solicited comments
on numerous specific topics through public notices.
Between August 2009 and January 2010 the
Commission held 36 workshops and organized
nine field hearings in different parts of the country.
A dedicated Web site, www.broadband.gov,
provided a wealth of resources for citizen monitoring
and participation. While reasonable people may
respectfully disagree about policies reflected in the
NBP, the FCC’s Omnibus Broadband Initiative was
an impressive effort for an agency that was better
known for sloth than for an interest in facts under its
previous two chairmen.

As technology-oriented consumers and as licensed
users of the radio spectrum, radio amateurs had
several reasons to be interested in the development
of the NBP — so, monitor it we did. Most of us
would like faster, less expensive broadband service.
We all would like that service to be delivered without
polluting the radio spectrum. Finally, we would like
to retain our access to the spectrum — access for
which in return we serve the public interest through
emergency and public service communications,
technical advancement, self-training, and inter-
national goodwill.

The 376 page NBP was delivered to Congress in
March 2010. To us it was as interesting for what it
did not contain as for what it did. There is but one
reference to broadband over power lines (BPL), and
that is only a passing mention of its classification

as an information service. There is no mention

of BPL as a means of implementing the Plan’s
goals for broadband deployment. In short, the FCC
now sees no role for BPL in providing broadband
Internet connections to more consumers. This is not
surprising given that the Plan’s goals call for speeds
that BPL cannot deliver, but it was still good news
for all radiocommunication services.

As for what the NBP does contain, it recommends
that the FCC should make 500 megahertz of
spectrum available for broadband use within the
next 10 years, including 300 megahertz between
225 and 3700 MHz for mobile use within five years.
Among the 300 megahertz is 20 megahertz in the
Wireless Communications Service (WCS) bands

at 2305-2310, 2310-2320 and 2345-2360 MHz. We
have already felt the impact of this in WT Docket 07-
293, a proceeding in which, as reported on page 78
of November 2010 QST, we are seeking to protect
the 2300-2305 MHz band where we remain the only
allocated service.

In June 2010 the President signed a Memorandum
calling for the National Telecommunications and

Information Administration (NTIA), in collaboration
with the FCC, to make 500 megahertz of spectrum
available for fixed and mobile wireless broadband in
the next ten years. NTIA is part of the Department
of Commerce and is responsible for management of
Federal spectrum, much as the FCC is responsible
for non-Federal spectrum. A lot of spectrum has both
Federal and non-Federal users, including nearly all
of the amateur bands in this frequency range. In
most cases we are secondary to the Federal users,
so our fortunes are tied closely to theirs.

NTIA responded with a plan dated October 2010
that was released to the public on November 15.
NTIA has extended the upper frequency limit to
4400 MHz, a change that does not affect amateur
allocations directly but that might relieve a bit of
pressure on lower frequencies.

The NTIA plan concurs in 280 of the 300 megahertz
tagged by the FCC for mobile use within five years
(the FCC said the other 20 megahertz should come
from Federal allocations “if possible”) and offers

an additional 115 megahertz of Federal spectrum,
the result of a detailed “Fast Track Evaluation,’

as a “significant down payment” toward the 500
megahertz total. Another 65 megahertz is subject
to further review. It will take more work by the two
agencies to identify the remaining spectrum to reach
the 500 megahertz target.

The two NTIA documents — the 34 page Ten-Year
Plan and Timetable and the 262 page Fast Track
Evaluation — are available on the NTIA Web site,
www.ntia.doc.gov. They make interesting reading if
you want to know more about Federal use of this part
of the spectrum or about the spectrum allocation
process generally. The NTIA notes that some of the
actions being contemplated will require changes

to the international Table of Frequency Allocations,
which is a six to eight year process at best.

The good news for the Amateur Radio Service

is that is that while 3100-3500 MHz — including

our secondary band at 3300-3500 MHz — was

an initial candidate, it was not selected for Fast
Track Evaluation. It appears that the prevalence

of high-power radars in this band is incompatible
with broadband use below 3550 MHz. Of course,
this could change. In 1994 an NTIA report said

the Federal investment in radiolocation systems
operating between 3100 and 3600 MHz was $24.3
billion. This led to the conclusion that additional
non-Federal use of the band “is not considered to
be a viable option.” Some 17 years later, part of that
band — 3550-3600 MHz — is on the Fast Track.
When there is commercial interest in radio spectrum,
never say never.

7
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Alinne Al
David Sumner, K1Z2Z
ARRL Chief Executive Officer
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hygain. ROTATORS

the first choice of hams around the world!

HAM-1V HAM-IV 3
The most popular $ 95 i

rotator in the world! 649 .8
For medium communications
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
operation down to -30
degrees F. New aloy
ring gear gives extra ;
strength up to 100,000 PSI for maximum
reliability. New indicator potentiometer.
New ferrite beads reduce RF susceptibility.
New Cinch plug plus 8-pin plug at control
box. Dual 98 ball bearing race for load
bearing strength and 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':s inches.

TAILTWISTER SERIES 11
For large medium antenna .

arrays up to 20 sg. ft. wind load.
Available with DCU-1 Pathfinder
digital control (T2XD) or stan-
dard analog control box (T2X)
with new 5-second brake delay
and new Test/Calibrate function.
Low temperature
grease, dloy ring
gear, indicator
potentiometer, fer-
rite beads on poten-
tiometer wires, new weather-
proof AMP connectors plus ~ $ 95
8-pin plug at control box, 7 9 9

triple bearing race with 138 T-2XD

ball bearings for largeload g 95
bearing strength, electric lock- 12 2 9
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

CD-45l1
For antenna CD-4511

arrays up to 8.5
sq. feet mounted $44995
inside tower or 5
sg. ft. with mast adapter. Low
temperature grease good to -
30 F degrees. New
Test/Cdlibrate
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 |V and HAM V Rotator Specifications

TAILTWISTER Rotator Specifications

Bearing Assembly
Mounting Hardware

dual race/96 ball bearings
Clamp plate/steel U-bolts

Control Cable Conductors 8
Shipping Weight 26 Ibs.
Effective Moment (in tower) 2800 ft.-Ibs.
HAM-V
For medium
antenna arrays up
$109995 to 15 square feet
with DCU-1 wind load area.
Similar to the
HAM 1V, but
includes DCU-1

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 T2X, HAM-1V and HAM-V.
MSLD, $49.95. Light duty mast support
for CD-45I1 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,
$7D£Ct"9195 choice for center of rotation, crisp
plasma display. Computer con-
trolled with many logging/contest programs.

RBD-5

$2995

CD-4511 Rotator Specifications

Wind Load capacity (inside tower) 15 square feet Wind load capacity (inside tower) 20 square feet|  [Wind load capacity (inside tower) 8.5 square feet
Wind Load (w/mast adapter) 75squarefeet| |Wind Load (w/ mast adapter) 10squarefeet| [Wind Load (w/ mast adapter) 5.0 square feet
Turning Power 800 in.-Ibs. Turning Power 1000 in-Ibs.|  [Turning Power 600 in.-Ibs.
Brake Power 5000 in.-Ibs. Brake Power 9000 in.-Ibs. Brake Power 800 in.-Ibs.
Brake Construction Electric Wedge Brake Construction Electric Wedge| | Brake Construction Disc Brake

Bearing Assembly
Mounting Hardware

Triplerace/138 ball brngs
Clamp plate/steel U-bolts

Control Cable Conductors 8
Shipping Weight 31 Ibs.
Effective Moment (in tower) 3400 ft.-Ibs.
AR-40 AR-40
For compact $34 99

antenna arrays and
large FM/TV up to 3.0 square feet
wind load area. Dua 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 operation. 241
inch maximum mast size.
MSLD light duty lower mast
support included.

Bearing Assembly
Mounting Hardware

Dual race/48 ball brings
Clamp plate/steel U-bolts

Control Cable Conductors 8

Shipping Weight 22 lbs.

Effective Moment (in tower) 1200 ft.-Ibs.
HDR-300A 4 PR32

King-sized anten- $l49995
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-
tiometer wires reduce RF
susceptibility, new long-
er output shaft keyway
adds reliability. Heavy-

[ =]
"
m -

duty self-centering steel clamp and hardware.
Display accurate to 1°. Machined stedl output.

AR-40 Rotator Specifications

HDR-300A Rotator Specifications

Wind load capacity (inside tower) 3.0 square feet| |[Wind load capacity (inside tower) 25 square feet
Wind L oad (w/ mast adapter) 1.5 square feet Wind Load (w/ mast adapter) not applicable
Turning Power 350in.-Ibs. Turning Power 5000 in.-lbs.
Brake Power 450 in.-Ibs. Brake Power 7500 in.-1bs.
Brake Construction Disc Brake| |Brake Construction solenoid operated locking

Bearing Assembly Dual race/12 ball bearings

Bearing Assembly bronze desve w/rollers

Mounting Hardware Clamp plate/steel bolts

Mounting Hardware stainless steel bolts|

Control Cable Conductors 5| [Control Cable Conductors 7
Shipping Weight 14 Ibs. Shipping Weight 61 Ibs.
Effective Moment (in tower) 300 ft.-Ibs. Effective Moment (in tower) 5000 ft.-bs.

NEW! Automatic Rotator Brake Delay
Provides automatic 5-second brake delay -- insures your
rotator is fully stopped before brake is engaged. Prevents
accidentally engaging brake while rotator is moving. Use with HAM 11,
11, 1V, V, T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.

AR-35 Rotator/Controller
AR-35 For UHF, VHF, 6-
$8995 Meter, TV/FM antennas.
Includes automatic con-

troller, rotator,
mounting clamps,

http: //www.hy-gain.com
Nearest Dealer, Free catalog, To Order . . .

800-973-6572

Voice: 662-323-9538 Fax: 662-323-6551

mounting hardware.
110 VAC. One
Year Warranty.

hy-gain

Antennas, Rotators & Towers

308 Industrial Park Road,Sarkville, MS 39759, USA
Prices/specs subject to change without notice/obligation 2010 Hy-Gain.
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' K =MD

FM 5 W Dual Band Handheld

D
\/j = 'J JJ[A
(7.4V 1,100 mAh Lithium lon battery/FNB-101LI and (7.4V 1,100 mAh Lithium lon battery/FNB-101LI and
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FM TRANSCEIVER VX-8 & : g

Actual Size

VX-8DR VX-8GR

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

Actual Size

144/430 MHz Dual Band Transceiver with GPS unit included
Built-in GPS Antenna - Waterproof
Wide Band Receive for 108-999 MHz (Cellular blocked - US Version)

Optional GPS and The optional GPS Antenna Unit © — \
antenna unit for FGPS-2 attached to the optional Bluetooth - = - l
GPS/APRS® operation speaker Microphone MH-74A7A = . _,-._2?1
3 #y W '| EP= |
Attached to the radio (microphone input) using N X -
the optional GPS Antenna Adapter CT-136 e

Supports APRS® communication by the Built-in Worldwide Standard AX.25 Data TNC
The VX-8 series radios are compatible with the » SmartBeaconing™ Function » GPS Compass Display - “Heading Up” or “North Up”
world wide standard APRS® (Automatic Packet * Memories to list 50 stations « APRS® Symbol Icon pre-set function
reporting System) using the GPS system to locate » Memories to store 30 APRS® messages ° Clearly displayed APRS® Beacon Messages

d h ition inf ti DIGI-PATH routing indication function  « Selective Message Received indicated by Flashing LED
and exchange position information. - 8 DIGI-PATH routing settings

APRS® is a registered trademark of Bob Bruninga WB4APR. SmartBeaconing™ from HamHUD Nichetronix

For the latest Yaesu news, visit us on the Internet: Y AE S l '
http://www.yaesu.com

Choice of the World’s top DX’ersM
Specifications subject to change without notice. Some accessories and/or options may be standard in certain Vertex Standard US Headquarters

areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details. 10900 Walker Street Cypress, CA 90630 (714) 827-7600




jkleinman@atrrl.org

In Brief

B The ARRL has filed a Reply to a
Wireless Services Opposition filing,
the latest in an ongoing series of
exchanges regarding the FCC'’s
proposal to allow mobile broadband
services, in addition to fixed
services, to operate in parts of the
2.3 GHz band.

B The FCC has issued a Report
and Order that amended and
clarified its rules with respect to
vanity call signs. See Happenings,
this issue, for details.

B The IARU member-society

in Indonesia, ORARI, reports

that amateurs supported
communications to relief and
government agencies following a
devastating tsunami and a volcanic
eruption.

® Following damaging monsoon
rains in Thailand, that nation’s IARU
member-society, RAST, reported
that amateurs have assisted with
rescue and relief efforts in two
provinces.

® Richard Jenson has been named
the new Chief of Air Force MARS.

®Two US Attorneys have filed a
Complaint in US District Court
against Glenn Baxter, KIMAN, for
not responding appropriately to an
order that he pay a $21,000 fine
for violating several sections of
Part 97.

B ARRL President Kay Craigie,
N3KN, took part in the final
contact of the Wireless Institute of
Australia’s VK1@@WIA centennial
special event operation.

® The Dayton Hamvention® is

accepting nominations for its four
2011 awards.

Split Rock Lighthouse SpEv

On November 6, the Stillwater (MN) Amateur Radio Club
operated a special event station on the shores of Lake Superior,
near the Split Rock Lighthouse in Two Harbors, Minnesota. The
event commemorated the sinking of the Great Lakes freighter
SS Edmund Fitzgerald on November 10, 1975. Other special
event stations were in Michigan, at Whitefish Point Lighthouse
and Paradise, near where the ship rests on the lake bottom.

Greg Patzman, KDZELF, of Burnsville, Minnesota (left), and Bob
Jensen, WOGAF, of Oakdale, Minnesota, operate W@JH, the special
event station on the shore of Lake Superior that made hundreds of
contacts around the world in commemoration of the 1975 sinking of

the SS Edmund Fitzgerald.

January 2011  O5¥F=

This Just In

Joel P. Kleinman, N1BKE

Media Hits

Allen Pitts, W1AGP
Media & Public Relations Manager

m Talk about a bad day! The Mountain Democrat (CA) reported on a new twist in
disaster aid at their recent elections. First, they ran out of ballots. Then the electricity
went out. Then the phones were all jammed up. Then too many voters chose that
moment to all show up at the same time. Elections official Bill Schultz and Sheriff’s
Department Communication Manager Frank Yost, KAGGWY, “immediately got on
the ham radio, putting out a call for help. Georgetown Fire Chief Greg Schwab
picked up the call and jumped to work...”

® Another significant but unusual hit comes from Patek Philippe (yes, the watch
people in Geneva) who have a beautiful magazine for special customers. The
autumn 2010 issue has a very large article by David Rowan praising ham radio as
life’s counterpoise to today’s impersonal digital/text communications. This same
idea, which is showing up more and more in media, was a topic in “A Hobby Only
An Engineer Would Appreciate” — Forbes Magazine. “When Tom Georgens
[W2SC] isn't in Silicon Valley running data storage firm NetApp, which rakes in
about $4.2 billion in annual revenue, he gets his mind off competing with giants
including Oracle and Hewlett-Packard with a very unusual hobby. He competes in
ham radio contests.”

®“Radio club membership is good deal” was the headline of a Syracuse.com
article by Lee Badman. In a digital age that was supposed to bring people
together, we find individuals becoming more and more isolated. “Though the
number of licensed amateur radio operators in the United States continues to
climb, we are still very much a minority...finding other people who share your
interests can be challenging, which is where local radio clubs come in.”

u Full page articles were in the Roanoke Times (VA) — “Getting the word out” as
three Roanoke County schools had amateur radio clubs participating in a contest
thanks to the Roanoke Valley Amateur Radio Club, Instructor Bill Reed, WAPLS,
and Principal Richard Turner, KZ4VT. Another was in the South Washington
County Bulletin (MN) — “Ham operators to the rescue” with the Washington
County ARES people. “Amateur Radio Operators Connect to Giant LORAN Tower”
in the Cape May County Herald (NJ) told about the adventures of the Cape May
County ARC hooking into a 625 foot antenna.

® The Lawrence (KS) Journal-World had a story “Weather balloon carries KU
research project to lofty heights.” Paul Verhage, KD4STH, a graduate student at
Kansas University, and his team are part of the aerospace engineering department
at KU. They launched a weather balloon that carried ham radio tracking gear,
science experiments and cameras to an altitude of around 100,000 feet. The video
(available on the Web) from the flight is impressive!

® Finally, one hit that offhand seemed very common (a special event station notice)
was spotted in a very uncommon place (another major national association’s
magazine). “Amateur Radio Station Recognizes NRA’s 139™ Birthday” was in the
November issue of The American Rifleman. The Yavapai ARC of Prescott, Arizona
was at the Gunsite Academy in celebration of the NRA's 139t birthday.

PAUL M. WALSH, NAgMI




Virginia Hams Stage First Cruise-In

On May 1, the Albemarle Amateur Radio Club of Virginia staged
the first statewide Ham Radio Cruise-In in Charlottesville. In vehi-
cle-oriented cruise-ins, participants drive their cars, trucks, motor-
cycles, whatever, to display and compete for awards. Ham radio
operators are likewise proud of the time, effort and more than

a few dollars they have invested in their mobile Amateur Radio
stations — hence the Ham Radio Cruise-In. Most are made avail-
able for public service communications, and the Cruise-In helped
get that message out to the public. The event commanded the
attention of the hundreds of visitors to Darden Towe Park.

Looking for a new club event and recognize mobile operators from
your region or state? | recommend staging a cruise-in. Not only

is it a great event for the participants, but it is also an enjoyable
way to demonstrate how ham radio can operate in the field in
emergencies. We would be glad to share a full how-to-do-it kit with
any interested club. Just drop a request to k4jec@arrl.net.

The second annual Cruise-In has been scheduled for April 30,

2011. — Jim Crosbhy, K4JEC

DAYTON HAUGH, AA4DH

The lineup: Hams from across Virginia and surround-
ing states cruised-in to Charlottesville for the first
annual Virginia Ham Radio Cruise-In last May.

CAMERON SMITH, N7NBB

Andrea Miller, a

6 year old from

a Daisy Troop

in Great Falls,
Montana, part

of the Council

of Girl Scouts

of Montana/
Wyoming, could
only look on

as her older
sister made her
first contacts
during last year’s
Jamboree on the
Air. This year it
was her turn. Ken
Wolfslau, W7WOF,
is acting as
control operator
as she contacts
other JOTA
stations.

Inside HQ

Our Second DIY —
Do It Yourself — Issue

Doing things ourselves has been an Amateur Radio
tradition since our inception. My first DIY project

was rewiring a WWII vintage BC455 receiver at my
club when | was a teenager. | was clueless about
soldering, but the experienced guys helped me and,
when the project was completed, | was amazed
when | first heard 40 meter signals crackle in the
headphones. Whether it is an antenna or a QRP rig,
we still enjoy building at least a part of our station with
our own hands.

Here is what we have this month for us DIYers. The
proper tools are needed for any DIY project, so we
have published an article by “Dr” Joel Hallas, W1ZR,
on basic tools and test equipment. It's on page 65.
Have you been fearful of tackling a project using
surface mount components? Read the article on
page 32 about using modern surface mount soldering
techniques. It is easier than you think! If those coils
you have been saving are brimming over in your junk
box and you'd like to know their inductance, check out
the article on the Mystery Inductor Box on page 30.
This straightforward test fixture enables you to easily
verify an inductor’s value.

You don't need expensive equipment and a massive
antenna array anymore to participate in Earth-Moon-
Earth Moonbounce (EME) activity. We've published
an informative article called “Moonbounce on a
Budget” on page 36. Author Bob Baker, KD3UY,
shows you how to build and operate a fully functional
EME station on a limited budget.

The most ambitious DIY project in this issue is a

PIC processor controlled Directional Power/SWR
meter that can accurately measure station power
from milliwatts to the legal limit. This comprehensive
project starts on page 39. If you are interested in PIC
programming, we have introduced a kit to support
our book ARRLs PIC Programming for Beginners.
The kit (sold separately) includes a PIC programming
device and all of the necessary components and
boards to complete the book’s exercises and tutorials.
It also includes all of the components needed to build
a microprocessor-controlled CW keyer, the book’s
culminating project.

If you would like to build a less complex (or first!)
electronics project, we have introduced our own
ARRL DIY project, a Morse Code Oscillator Kit.
Instructors, teachers and clubs have asked us to
create a simple DIY project for instructional purposes
and this kit fulfills that requirement. The kit price is
$24.95 (contact us for discounts on quantity orders).
To enhance the educational value of the kit, we have
supplied a detailed technical tutorial about the kit's
circuit on our Web site, www.arrl.org/shop/ARRL-
Morse-Code-Oscillator-Kit.

Also in this issue, we also have our regular QST
Departments about DIY and technical topics. These
include The Doctor is In, Hints and Kinks and Hands-
On Radio. Whatever you decide to build or tinker with,
have fun and know that your efforts are part of a great
Amateur Radio tradition.

73,

Harold Kramer, WJ1B
ARRL Chief Operating Officer
wjib@arrl.org
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GET
'?(("m""’ Get Involved

www.arrl.org/get-involved

ARRL Membership Benefits

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

Members-Only Web Services

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

B QST Archive and Periodicals Search —www.arrl.org/gst
Browse ARRLs extensive online QST archive (1915-2007).
A searchable index for QEX and NCJ is also available.

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

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

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

B 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 Directory. Share profiles, photos and more with
members who have similar interests.

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

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

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

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

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

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

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

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

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

The American Radio Relay League, Inc.

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

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

ARRL Member Services

Donate
www.arrl.org/donate

Shop

www.arrl.org/shop

24

ARRL Programs

Public Service — www.arrl.org/public-service

Amateur Radio Emergency Service® —www.arrl.org/ares
Emergency Communications Training — www.arrl.org/lemcomme-training

Radiosport

Awards — www.arrl.org/awards

Contests — www.arrl.org/contests

QSL Service —www.arrl.org/gsl

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

Community

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

Licensing, Education and Training

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

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

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

Quick Links and Resources

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

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

Support for Instructors — www.arrl.org/instructors

Support for Teachers — www.arrl.org/teachers

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

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

FCC License Renewal —www.arrl.org/fcc

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

Interested in Becoming a New Ham?

www.arrl.org/newham
e-mail newham@arrl.org
Tel 1-800-326-3942 (US)

Contact Us
ARRL - The national association for Amateur Radio™
225 Main Street
Newington, CT 06111-1494 USA
Tel 1-860-594-0200, Mon-Fri 8 AM to 5 PM ET (except holidays)
FAX 1-860-594-0259
e-mail hginfo@arrl.org
Web site — www.arrl.org

Facebook
www.facebook.com/ARRL.org

|' i Twitter
=0 twitter.com/arrl - twitter.com/wlaw - twitter.com/arrl-youth

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

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

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

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



Officers, Division Directors and Staff

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

Officers

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

KAY C. CRAIGIE,* N3KN

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

First Vice President

RICK RODERICK, K5UR*

PO Box 1463, Little Rock, AR 72203
501-988-2527; k5ur@arrl.org

Vice President

BRUCE FRAHM, K@BJ

1553 County Rd T, Colby, KS 67701
785-462-7388; kObj@arrl.org

International Affairs Vice President

JAY BELLOWS, KZQB

1925 Bidwell St,

West St Paul, MN 55118
651-238-4444; kOgb@arrl.org
Chief Executive Officer
DAVID SUMNER,* K1Z2Z
Secretary

DAVID SUMNER, K1ZZ
Treasurer

JAMES McCOBB Jr, K1LU
Chief Financial Officer
BARRY J. SHELLEY, N1VXY
Chief Operating Officer
HAROLD KRAMER, WJ1B
Chief Development Officer
MARY HOBART, K1IMMH
Chief Technology Officer
BRENNAN PRICE, N4QX

Staff

General Counsel
Christopher Imlay, W3KD
Business Services Manager
Debra Jahnke, K1DAJ
Education Services Manager
Debra Johnson, KIDMJ
Laboratory Manager

Ed Hare, W1RFI

Marketing Manager

Bob Inderbitzen, NQ1R

Amy Hurtado, KBINXO
Circulation Manager

Diane Petrilli, KB1IRNF
Membership Manager

Media and Public Relations Manager

Allen Pitts, W1AGP

Membership & Volunteer
Programs Manager

Dave Patton, NN1N

Mike Corey, W5MPC

Emergency Preparedness

and Response Manager
Production & Editorial Manager
Steve Ford, WB8IMY

Regulatory Information Manager
Dan Henderson, NIND

VEC Manager

Maria Somma, AB1FM

Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton

Information Technology Manager
Jon Bloom, KE3Z

*Executive Committee Member

Atlantic Division

Bill Edgar, N3LLR

22 Jackson Ave, Bradford, PA 16701
(814-362-1250); n3llr@arrl.org

Vice Director: Tom Abernethy, W3TOM
PO Box 73, Accokeek, MD 20607
(301-292-6263); w3tom@arrl.org

Central Division

George R. Isely, W9GIG*

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

Dakota Division

Gregory P.Widin, KOIGW

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

Vice Director: Kent R. Olson, KAGLDG

7702 Forest River Rd, Fargo, ND 58104-8004
(701-298-0956); kaOldg@arrl.org

Delta Division

Mickey D. Cox, K5SMC

754 Cheniere Drew Rd, West Monroe, LA 71291
(318-397-1980); ksmc@arrl.org

Vice Director: David A. Norris, K5UZ

640 Josephine Dr, Batesville, AR 72501
(870-793-6431); ksuz@arrl.org

Great Lakes Division

Jim Weaver, K8JE

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

Vice Director: Gary L. Johnston, KI4ALA
3056 Hergott Dr, Edgewood, KY 41017
(859-391-6399); kidla@arrl.org

Hudson Division

Frank Fallon, N2FF

30 E Williston Ave, East Williston, NY 11596
(516-746-7652); n2ff@arrl.org

Vice Director: Joyce Birmingham, KA2ANF
235 Van Emburgh Ave, Ridgewood, NJ
07450-2918 (201-445-5924); ka2anf@arrl.org

Midwest Division

Cliff Ahrens, KGCA

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

Vice Director: Rod Blocksome, KZDAS
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
hg@arrl.org. Sending e-mail to any ARRL
Headquarters staff member is a snap. Just
put his or her call sign (or first initial and last
name) in front of @arrl.org. For example,
to send to Allen Pitts, W1AGP, Media Rela-
tions manager, use wlagp@arrl.org or
apitts@arrl.org. If all else fails, send a
message to hg@arrl.org and it will get
routed to the right person or department.

New England Division
Tom Frenaye, K1KI*

PO Box J, West Suffield, CT 06093
(860-668-5444); k1ki@arrl.org

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

Northwestern Division

Jim Fenstermaker, K9JF

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

Vice Director: Grant Hopper, KB7WSD
PO Box 3318, Everett, WA 98213
(425-238-1433); kb7wsd@arrl.org

Pacific Division

Bob Vallio, W6RGG*

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

Vice Director: Jim Tiemstra, K6JAT
13450 Skyline Blvd, Oakland, CA 94619;
(510-569-6963); k6jat@arrl.org

Roanoke Division

Dennis Bodson, W4PWF

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

Vice Director: Dr James Boehner, N2ZZ
525 Barnwell Ave NW, Aiken, SC 29801-3939
(803-641-9140); n2zz@arrl.org

Rocky Mountain Division

Brian Mileshosky, N5ZGT*

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

Vice Director: Dwayne Allen, WY7FD
82 Wenger Dr, Devils Tower, WY 82714
(307-756-9439); wy7fd@arrl.org

Southeastern Division

Greg Sarratt, W40ZK

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

Vice Director: Andrea Hartlage, KG4IlUM
2323 Orion Ct, Grayson, GA 30017
(404-509-4054); kgdium@arrl.org

Southwestern Division

Richard J. Norton, N6AA

21290 West Hillside Dr, Topanga, CA 90290
(310-455-1138); n6aa@arrl.org

Vice Director: Marty Woll, N6VI

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

West Gulf Division

Dr David Woolweaver, K5SRAV*

2210 S 77 Sunshine Strip, Harlingen, TX 78550
(956-425-3128); kSrav@arrl.org

Vice Director: John Robert Stratton, NSAUS
PO Box 2232, Austin, TX 78768-2232
(512-282-7851); n5aus@arrl.org

*Executive Commitee Member
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www.arrl.org/sections

ARRL Section Managers

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

Atlantic Division (DE, EPA, MDC, NNY, SNJ, WNY, WPA)
Delaware: Frank T. Filipkowski, Jr, AD3M, 1130 N Hilton Rd, Oak Lane Manor,
Wilmington, DE 19803-5216 (302-656-0409); ad3m@arrl.org

Eastern Pennsylvania: Eric Olena, WB3FPL, 284 Blimline Rd, Mohnton, PA 19540
(610-775-0526); wb3fpl@arrl.org

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

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

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

Western New York: Steve Ryan, N2ITF, 3036 Route 394, Ashville, NY 14710-9734
(716-763-7555); n2itf@arrl.org

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

Central Division (IL, IN, WI)

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

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

Indiana: John Poindexter, W3ML, 204 S Main St, Knox, IN 46534-1620 (574-772-2772);
w3ml@arrl.org

Wisconsin: Donald Michalski, WOIXG, 4214 Mohawk Dr, Madison, WI 53711
(608-274-1886); woixg@arrl.org

Dakota Division (MN, ND, SD)

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

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

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

South Dakota: Scott Rausch, WABVKC, 15362 Canyon Trl, Piedmont, SD 57769-7286
(605-787-7566); waOvkc@arrl.org

Delta Division (AR, LA, MS, TN)

Arkansas: J. M. Rowe, N5XFW, 128 Carnation PI, Hot Springs, AR 71913-9012
(501-767-9492); n5xfw@arrl.org

Louisiana: Gary L. Stratton Sr, K5GLS, 8424 Kaw Court, Shreveport, LA 71107
(318-309-0023); k5gls@arrl.org

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

Tennessee: Glen Clayton, W4BDB, 238 Old Parksville Rd NE, Cleveland, TN 37323;
(423-472-7751); wabdb@arrl.org

Great Lakes Division (KY, MIl, OH)

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

Michigan: Dale Williams, WABEFK, 291 Outer Dr, Dundee, M| 48131
(734-529-3232); wa8efk@arrl.org

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

Hudson Division (ENY, NLI, NNJ)

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

NYC-Long Island: Mike Lisenco, N2YBB, 1635 E 46th St, Brooklyn, NY 11234-3604
(718-258-7830); n2ybb@arrl.org

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

Midwest Division (IA, KS, MO, NE)

lowa: Tom Brehmer, NOLOH, 1114 East Tenth St, Muscatine, IA 52761
(563-263-3097); nOloh@arrl.org

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

Missouri: Dale C. Bagley, KZKY, PO Box 13, Macon, MO 63552-1822
(660-385-3629); kOky@arrl.org

Nebraska: Art Zygielbaum, K@AIZ, 6601 Pinecrest Dr, Lincoln, NE 68516-3573
(402-421-0839); kOaiz@arrl.org

New England Division (CT, EMA, ME, NH, RI, VT, WMA)
Connecticut: Betsey Doane, K1EIC, 92 Mohegan Rd, Shelton, CT 06484-2448
(203-929-7759); k1leic@arrl.org

Eastern Massachusetts: Michael P. Neilsen, W1MPN, 5 Otsego Dr, Hudson, MA
01749-3127 (978-389-0558); wimpn@arrl.org

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

New Hampshire: Alan K. Shuman, K1AKS, PO Box 681, New Boston, NH 03070-3520
(603-487-3333) klaks@arrl.org

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

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

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

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

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

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

Montana: Doug Dunn, K7YD, 216 Fiddle Creek Rd, Livingston, MT 59047-4116
(406-686-9100); k7yd@arrl.org

Oregon: Bonnie Altus, AB7ZQ, 7770 Harmony Rd, Sheridan, OR 97378
(971-237-0711); ab7zg@arrl.org

Western Washington: Jim Pace, K7CEX, PO Box 1602, Centralia, WA 98531
(360-508-8437); k7cex@arrl.org

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

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

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

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

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

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

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

San Joaquin Valley: Dan Pruitt, AE6SX, 4834 N Diana St, Fresno, CA 93726
(559-779-2974); aebsx@arrl.org

Santa Clara Valley: Bill Dale, N2RHV, 142 N Milpitas Blvd #264, Milpitas, CA 95035
(408-263-5325); n2rhv@arrl.org

Roanoke Division (NC, SC, VA, WV)

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

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

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

West Virginia: L. Ann Rinehart, KA8ZGY, 1256 Ridge Dr, South Charleston, WV 25309
(304-768-9534); ka8zgy@arrl.org

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

Colorado: Jeff Ryan, KORM, 9975 Wadsworth Pky K2-275, Westminster, CO 80021
(303-432-2886); kOrm@arrl.org

New Mexico: Donald D. Wood, W5FHA, 9100 Wimbledon Dr NE,

Albuquerque, NM 87111 (505-828-0988); w5fha@arrl.org

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

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

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: Jay Isbell, KA4KUN, 2290 Quail Dr, Bessemer, AL 35022 (205-424-9993);
kadkun@arrl.org

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

Northern Florida: Paul L. Eakin, KJ4G, PO Box 625, Panacea, FL 32346
(850-591-0442); kjdg@arrl.org

Puerto Rico: Roberto Jimenez, KP4AC, PO Box 360536, San Juan, PR 00936-0536
(787-567-7373); kpdac@arrl.org

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

Virgin Islands: John Ellis, NP2B, PO Box 24492, Christiansted, St Croix, VI 00824
(340-773-9643); np2b@arrl.org

West Central Florida: Dee Turner, NAGD, 10132 64th St N, Pinellas Park, FL 33782
(727-548-7474); ndgd@arrl.org

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

Arizona: Thomas J. Fagan, K7DF, 10650 E Bridgeport St, Tucson, AZ 85747-5925
(520-574-1129); k7df@arrl.org

Los Angeles: David Greenhut, N6HD, 21781 Ventura Blvd, #243,

Woodland Hills, CA 91364 (818-992-5507); n6hd@arrl.org

Orange: Carl Gardenias, WU6D, 20902 Gardenias St, Perris, CA 92570
(951-443-4958); wued@arrl.org

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

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

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

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

North Texas: Jay Urish, W5GM, 1711 Buckeye Dr, Flower Mound, TX 75028-1259
(972-691-0125); wsgm@arrl.org

Oklahoma: Kevin O’Dell, NGIRW, 464 Majestic Hills Rd, Ardmore, OK 73401-8362
(580-220-9062); nOirw@arrl.org

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

West Texas: John Dyer, AE5B, 9124 County Road 301, Cisco, TX 76437
(254-442-4936); aeSb@arrl.org



Ameritron1200 Watts Solid State Amp

lifier

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

Just select the band and transmit!

Ameritron's new solid state no-tune,
instant-on, instant bandswitching ALS-
1300 desktop linear amplifier gives you
1200 Watts PEP SSB/CW with less than
100 Watts drive. Covers 1.5 to 22 MHz

(10/12 Meters with optional MOD-10MK).
You'll bust through weak band conditions,

heavy QRM and QRN because the ALS
1300 islessthan 1 dB down from a full
legal limit 1500 Watt amplifier.

Super Reliable!

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

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

Put out-of-the-way and Remote Control

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

NULTIMETER

[

ALS-1300

*2899

Suggested Retail

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

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

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

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

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

Super-clean modular construction
makes service quick and easy.

Fully Protected!

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

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

Inside the ALS-1300 Solid State Amplifier
.
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AMERITRON . ..

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

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

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

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

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

. high SWR . .. power amplifier fault.

The desktop size amplifier is a compact
10v2Wx6%Hx19D in. Weighs just 23 Ibs.

Hash-Free Switching Power SupplyI

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

Options

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

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

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

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

| have had this fine amp now for a week and have
made a number of QSO's (20). It can make the dif-
ference, and has in a number of occasions, getting
thru the QRN and making a contact. Some of my
QSO's have lasted up to 1 hour and there has not
been a single problem...runs cool and gives me
excellent results. KB4AKKX

Call your dealer for your best price!

( Free Catalog: 800-713-3550 )

the world S hlgh power leader!
116 Willow Road, Starkville, MS 39759
TECH (66%2 323-8211 » FAX (662) 323-6551
p.m. CST Monday - Frid
For power I|f|er components call (662) 323-8211

http://www.ameritron.com

Prices and speclflcallons subject to change without notice. ©2010 Ameritron.

The World’s High Power Leader!
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The K3 meets all of your toughest specs.

It's no secret: the Elecraft K3 has become the clear choice of contesters, DXers, and discriminating
operators worldwide. Topping the charts in receiver test categories, it has powered some of the
largest, most successful DXpeditions in history, and helped operators notch record-breaking wins
in CW, RTTY, and SSB contests.

Our new P3 Panadapter adds an exciting visual dimension to the K3. Its high resolution color LCD
provides both spectral and waterfall displays, with very fast screen refresh, signal averaging, point-and-
click tuning of the K3, and bandwidths from 2 kHz to over 200 kHz. With the P3, you'll be able to see
an entire band segment all at once—and find weak signals you might never have heard.

No matter how you choose to outfit your K3, you'll have outstanding performance. Elecraft’s
high-dynamic range, down-conversion architecture accommodates first-IF roofing filters

as narrow as 200 Hz for CW and data modes. RF speech compression and 8-band graphic
equalization offer clean, crisp SSB. The optional sub receiver, identical to the main receiver,
provides true, dual-antenna diversity receive, ideal for digging out weak signals on noisy bands.

The K3 is also the only high-performance transceiver that's truly portable. It runs from | 1-15V,
has low current drain, and is right-sized for DXpeditions or Field Day. You can take it with you!

o 100 W model starts at $1949;
upgradeable 10 W model, $1499

e 160-2 m; SSB/CW/AM/FM/data modes
(2m with K144XYV internal option)

* 4"H x 10"W x 10"D; only 8 pounds (K3/10)

<J ELECRAFT®

Elecraft is a registered trademark of Elecraft, Inc.

* Factory-assembled or no-soldering kit
(all circuit boards pre-built and fully tested)

e Built-in PSK31/RTTY for data-mode QSOs
with or without a computer

WAPF (Audio Peaking Filter) for digging weak
signals out of QRM

www.elecraft.com < 831-763-4211
P.O. Box 69, Aptos, California 95001-0069



Old QSL Card Turns
Neighbors into Friends
Ralph J. Crumrine, NGKC

Ham radio is about people and friend-
ships. In 1953, | was a young ham and

high school student. My station was a WRL
Globe Scout transmitter, an NC-125 re-
ceiver and a two element fixed array on 40
meters.

Pounding the brass as a newly minted Nov-
ice, | worked WN@MNR soon after getting

on the air. Roger McClenny responded with
his QSL card. What is so special about an old
QSL card? Let me say here: Never throw them
away — who knows what might be gained from them later.

In the years since, | have been in and out of the military, mar-
ried, graduated from university, moved more times than | like
to think about and completed a career in airborne radio com-
munications design. The moves eventually brought me, with a
family, to Olathe, Kansas and a settled life here. The address
on Roger’s card, Merriam, Kansas, is about 20 miles up the
road from Olathe.

Last spring | decided to load all my old contacts into my com-
puter log. | guess that comes from being married to a librarian.
I looked up a lot of the old calls just for the fun of it, and ran
across Roger’s card, WN@MNR. Remember, he was living up
the road in Merriam when | worked him in '53.

What a nice surprise! Roger was still listed in QRZ.com and his
address was now also in Olathe.

It gets even better. His street address put him on the street
directly behind me.

Enter the First ARRL Video Contest!

Here’s a chance to put that video cam to use:
Shoot a ham radio-related video and send it our
way for the First ARRL Video Contest. We will
be posting the best entries on our Web site. We're
looking for a few good videos (but only one per
ARRL member) on any tasteful subject relating to
Amateur Radio. This year's theme is First On-Air
Contact. Extra points will be awarded for videos
showing an actual first contact. (The person mak-
ing it need not be licensed, of course.)

A Few Rules and Regs

Deadline: Entries must be postmarked by
February 28, 2011. Burn your video to a CD or
DVD using the appropriate software and mail it to
ARRL Video Contest, 225 Main St, Newington, CT
06111.

Subject: Must be directly related to Amateur Radio
and be in good taste. Extra points will be awarded
for a video showing someone, young or old, licensed or not,
making their first contact. Videos will be judged on overall
quality and composition.

Specs
Maximum length: 5 minutes
Format: AVI, MPEG or WMV, 320 x 240 minimum resolution
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card with all the C

Shoot to win: You can already find
links to videos about Product Review
gear (that's Lab Test Engineer Bob
Allison, WB1GCM, in the frame
capture) and ARRL events via the
ARRL Web site. With the advent of the
ARRL Video Contest, we're looking to
expand the site’s video offerings.

RO er's QSL

A look at the back of Roger’s QSL i

0k € card showin
the s_lmQIe address and 2 cent stamp. Notice ?hat
there isn’t even a street address or last name.

So, on a sunny Saturday morning, | took his card, walked
around the corner, knocked on his door and presented him
with his old QSL card. He looked at it for a long time, finally
convinced that | wasn’t some sort of confidence man. | learned
later that Roger had spent a career in law enforcement.

Roger and | have had a lot to talk about. He let me in for coffee
that morning, and I've had him over for coffee. We have a lot
of catching up to do, for, you see, Roger grew up to be a pretty
neat and interesting guy.

Our new friendship started with a radio contact 57 years ago.

STEVE FORD, WB8IMY i . .
T S Production equipment: We are looking for
ol 8 videos shot by amateur videographers

using consumer-grade cameras and
editing software/equipment. The use of
professional-grade cameras, editing

equipment or studios is not permitted.

Miscellanea

All entries must include the following
information: where the video was re-
corded, a description of the subject of
the video, and the names and call signs
of any persons shown.

Rights: Those submitting a video retain
the right to make use of it in any way
they wish. The ARRL will retain non-
exclusive rights; we can also make use
of it in any lawful manner.

Videos will be judged on overall quality
and creativity. The decisions of the judges, composed of HQ
editorial and production staff, are final.

Oh yes: The winning entry will be awarded a $250 prize.
Three runners-up will receive a $100 prize.

Check out the Video Contest Web site at
www.arrl.org/video-contest.




Heavy-Duty FM Dual Band Mobile
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ULTRA RUGGED 55 W 2 m FM TRANSCEIVER VHF FM 5 W COMPACT
ki HANDHELD TRANSCEIVER
FT-1900R FT570R

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

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

2m/70 cm DUAL BAND FM TRANSCEIVER

FT-7900R new

 Top Mounted LCD and
loud Audio

~ | ULTRA-COMPACT
» |1 5W2m FM HANDHELD
|1 TRANSCEIVER
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n'-.:::::;:g(; FT-250R

S YAESU

Choice of the World’s top DX’erss™

Vertex Standard

US Headquarters

10900 Walker Street

Cypress, CA 90630 (714)827-7600



RiIGblaster Duo

A complete dual-radio station
Integration console

$349.00

RiGblaster Plus II
Automatic switching
between voice and digital
modes with CAT/CI-V

$159.95

RIGblaster Nomic
Small, simple, rugged, portable
and inexpensive

$59.95

WEST MOiNTAIN

RiIGblaster Pro

Our top of the line single
radio interface

starting at: $289.95

RIGblaster Plug & Play
Direct USB to radio data
jack connections

$119.95

Ridihiasier &

dHi
[ ——

Software Collection CD

All RIGblasters come with a CD loaded with
free soundcard software to get you on the air
quickly and inexpensively

Learn about digital mode communications at:
www.westmountainradio.com/digital

- -




Fly with the EAGLE risk-free for 30 days

HEAR MORE

STATIONS.

MORE CLEARLY.
GUARANTEED.

Introducing the Ten-Tec Eagle - the world’s first
Advanced Signal Reception™ Down Conversion HF Transceiver

ASR opensup theairwavesfor you
Advanced Signal Reception™ [ASR™] will
change forever your ham radio experience.
You’ll hear more stations, more clearly.
You’ll have more reliable communications.
And your ham radio hobby will be more
rewarding than ever.

High performance in a compact package
The new Ten-Tec Eagle is a high-perfor-
mance HF +6 transceiver with a host of fea-
tures. The Eagle’s small 2.9 x 8.5 x 10.25-
inch case (HXWxD) makes it the perfect
multi-use radio — use it at home or take it on
the road in your car or RV. State-of-the-art
Digital Signal Processing chips and proprie-
tary circuits insure maximum transmit and
receive performance. According to many
reviewers, the Eagle can outperform trans-
ceivers costing two to three times as much.
See our web site for specifications.

HDTV, Blu-Ray, & ASR

You’ve seen the improvement HDTV
brought to television, you’ve seen the
improvement Blu-Ray brought to DVDs —
now it’s time to take a look at what Advanced
Signal Reception is bringing to ham radio.

Fly with the Eaglerisk-freefor 30 days
The good news is that it couldn’t be easier to
be the first on the block to test fly the Eagle
ASR transceiver. Here’s what to do. Order
the Eagle (financing available). Test it for
30 days in your home, shack, car, or
club. Compare it to any other amateur
radio you or your friends have used. If you do
not agree that the Eagle ASR transceiver
enables you to hear more stations, more
clearly than ever before, simply return the
Eagle to us for a full refund of your purchase
price. And there’s more good news for you
“early birds”.

1Mell

TEN-TEC

voted #1 in Quality and

Customesr Service & Supporn [2910]

www.tentec.com/survey

TheEagle Early Bird Special

When you order your new Eagle Advanced
Signal Reception transceiver, we will include
at no additional charge a new Ten-Tec
Model 709A desk microphone & stand. (Our
suppliesof themicrophonesarelimited, so
you will want to order early.) The micro-
phone and stand are yours to keep — even if
you decide to return the radio.

Order Hotline
800-833-7373

or mail the coupon below to take
advantage of the
Eagle Early Bird special.

Microphone supplies are limited.
i
| would like to take advantage of your
Eagle Early Bird Special. | am
placing my order for the new
Eagle Advanced Signal
Reception transceiver and i

I would like to receive the free £ %
desk microphone and stand. .
Name:

Address:
City, State:

Call me to discuss shipping & payment
details.
My number is:

Ten-Tec Direct + 1185 Dolly Parton Pkwy * Sevierville, TN 37862

www. tentec.com/eagle = BOO-833-7373



CORRESPONDENCE

ELECTRIC EXCITEMENT

@ Ever since my wife and | relocated from
Florida to Georgia late in 2009, | have
observed a somewhat high level of RFI

at our home and the general area. A few
weeks ago, | sent an e-mail to my local
power company, alerting them to two no-
ticeably bad spots for radio frequency in-
terference from the utility lines here in the
area. | let them know that | have observed
both sites emitting great quantities of RFI;
it was so bad in one of the locations that
it desensed the AM receiver in my vehicle
for at least a quarter-mile.

Within a couple of days, | received an
e-mail and a phone call requesting addi-
tional information from Greg Proctor, the
Manager of Member Services for Excelsi-
or EMC. | then received several calls from
them to let me know of their progress.
They called today, asking me if | heard
a difference. They told me that they had
replaced a bunch of bad arrestors, and
they were pleased to do so, since this
could save them a 2 AM dispatch call if
one went out unexpectedly.

It is pure joy to listen to the AM broad-
cast bands and amateur/shortwave
bands now, whereas before it was hor-
rible, both at home and in my van. So
today | walked around with my handheld
transceiver, listening on 1.9, 3.75, 7.185,
14.300, 21.300 and 28.400 MHz; in addi-
tion to not hearing any static, | could ac-
tually faintly hear signals on 14.300 using
the internal ferrite bar antenna. Kudos to
Excelsior EMC Power Company!

DAVID “DOC” COLBURN, KD4E
Nevils, Georgia

AN INTERNATIONAL PERSPECTIVE

4 A few months ago, a colleague gave
me several issues of your excellent QST
magazine. | found these extremely infor-
mative and very well written. Living in
the UK, it also gave me an insight into
Amateur Radio “across the pond.”

During the first week of October, | vis-
ited a nearby rally at Newark in the UK.
To my amazement, there was an ARRL
stall. At the time of my visit, this was
manned by Bob Inderbitzen, NQ1R, and |
had a lengthy chat with him. Bob gave me
some excellent information on the ARRL
and Amateur Radio in general in the
USA. Needless to say, | ended up parting
with about $60 by joining the ARRL and a
subscription to QEX! To be perfectly hon-
est, | have never felt so happy in parting
with this amount of cash!

Within a week or so, | received my
membership information and was able
to log into the ARRL Web site, which |
found loaded with enormous amounts of
information. | have since joined Logbook
of The World and uploaded my previous
logs — a big mistake, because | have
now gone from a casual operator to chas-
ing every contact available (much to the
annoyance of my wife).

Please pass on my sincere thanks to
Bob, NQ1R, for being so helpful, and to
the ARRL for running such an excellent
service.

JIM BRYANT, M@JWB
Bristol, England

VIBRANTLY ALIVE

¢ Sitting in my room in a remote, undis-
closed location in Southwest Asia, where
| was deployed with the US Air Force, |
found myself thinking that | really needed
to call my father-in-law and let him know
that | had gotten to my destination safely;
however, as we had all just arrived, every
phone would be tied up for hours. So |
thought for a second and decided | did
have another way to get the message
to him: The National Traffic System. But
having no MARS station on base, and no
equipment available, | turned to the next
best thing: EchoLink.

Now some might say that EchoLink
is not radio, but in the absence of other
options, | fired up my laptop (thankful
that we did have Internet) and connected
to the node in my hometown. | gave a
call and back came the familiar voice of
a good friend to help me out. He gladly
took my message and passed it on. |
thought nothing more of it at the time.

Two days later, | finally got to make my
phone call home and talk with my family.
I made the call to my father-in-law and
he began to tell me how he got the mes-
sage. He told me that the ham had tried
to pass it the night before, but was not
able to get him, so he waited and called
again to make sure the traffic got through
to him. | asked my father-in-law when he
he received the message, and he told
me it had traveled through the system,
across the world and to him in only
8 hours.

This totally took me by surprise.
| would also like to say to each opera-
tor who takes the time to handle traffic:
Thank you. It might have only been 14
words, but it let my family know that | was
alive, well and was thinking about them

as much as they were thinking about me.
That one event also had a profound
impact over here. That EchoLink mes-
sage enabled me to change the minds
of 20 people around me who thought
Amateur Radio was for old men with lots
of time, or even a dead hobby. In my ex-
perience, the hobby is not dead, and as
for the old man part, Amateur Radio has
proven itself to be a hobby for all ages.

SSgt CLIFFORD MOREY, W4CDM
Southeast Asia

SPECIAL DELVERY

¢ Today | received my copy of QST,

but instead of my name and address
printed in the white box, it was blank.
Our mail carrier told me that they knew
it was my magazine because | am “the
radio guy.” All the way from Newington
to Weaubleau, Missouri, way out in the
woods! The post office really can deliver!

ROBERT HOESLY, KGKME
Weaubleau, Missouri

ON FIRE

@ | read with interest the interview with
Will Butler of Arcade Fire [“Alt-Rock
Meets Ham Radio,” Nov 2010, pages
72-73]. As perhaps one their older fans
(age-wise) — having discovered them
watching Austin City Limits a few years
ago — | had been intrigued by their use
of a variant of the ARRL logo and their
use of images of QSL cards during their
current tour.

| was initially disappointed by some
of the comments in Amateur Radio
groups on the Internet that expressed
concern that their use of the ARRL logo
was somehow offensive or a copyright
violation. It struck me that any positive
reference to Amateur Radio should be
welcome. | was impressed by the inter-
viewer’s questions on communications
and music and Will Butler’s responses. |
also had not appreciated the Butler broth-
ers’ relation to Alvino Rey, W6UK (SK).

While the significance of the QSL
cards fluttering by on the background
screen during their tour may not be ap-
preciated by many of their 20-something
fans, | now better understand their rel-
evance to their new album’s theme and
their song “We Used to Wait.” It's nice to
see QST move out of its comfort zone
and explore an interesting contemporary
reference to Amateur Radio.

RICHARD ECKMAN, KO4MR
Hampton, Virginia

Your opinions count! 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 gst@arrl.org. We read every letter received, but we can only publish
a few each month. We reserve the right to edit your letter for clarity, and to fit the available page space. Letters published

in “Correspondence” may also appear in other ARRL media. Of course, the publishers of QST assume no responsibility

for statements made by correspondents.
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Now More than 500 Products on the Website!

Annou ncin%the Andy Crimp Pro
The Best Powerpole Crimper

The only professional ratcheting crimp

tool for 15, 30, 45, 50 and 75 Amp Anderson
Powerpoles. It will also crimp Molex type connectors.
Over a year in development, our new Andy Crimp Pro is
the most versatile crimping tool ever with its 4 die cavities.
Regular Price $100

Introductory Price Just $49.73

Professional Coax Professional
Crimp Connector Crimping Tool

- Tool Set for Coax
Includes Our Professional cﬂnnem

| Coax Crimper with Does Most Sizes.
2 Dies, Coax Cutter, Includes 2 Dies
2 Coax Cable Strippers December Online
and Carrying Case. Sale $49.73

Regular Separate

Price $240

. December Online

| Sale $94.73

. Less Than Half Price!

New Coax Connector Soldering Statlon

Adapter Kit Variable Temperature
Professional Unique & Rubber Grip
adapter kit to connect Rezular $50

N, Mini-UHF, UHF, BNC, SMA  Decamber Online
and TNC. Far example, you Sale $29.73
can make an adapter from
PL259 to a TNC female or an
SMA male to a 50239. There

are hundreds of possible
combinations with our new

Coax Connector Adapter Kit.
Regular Price $150
introductory Price Just $84.73

Lirnited Quantitics

SIGN UP for our Special Deals Club on the Website
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Your.interests. Your hobbies.
All'in the palm of your hand.

Whether you're having a great weekend at the

track, on the road for business, or at home

« AM, FM. WFM. SSB. CW. enjoyl.ng some. quiet tlrr,le, gt.at a better Ilstgnmg
1250 Alphanumeric Memory, Ghar experlerlwce with lcom’s wideband receivers.
DualwatchiRecane Icom brings the world to you.

| * RX:0.150—3304.999MHZz"

Ao Visit your authorized Icom dealer today.

IC—RG6 SsHIRT-POCKET COMPACT
e RX:.100—1309.995MHz*
e AM, FM, WEM
1300 Alphanumeric Memory Ghannels;
100 Ch/Second High Speed Scar
Computer Controllable'

Free literature: 425.450.6088
www.icomamerica.com

RX: 0.150—-1300.0MHz*
AM, FM, WEM
1825 Alphanumeric Memory Chaliels

100 Ch/Second High Speec
Computer Programmable=

Water Resistance Equwale. tollPX4

®
“Frequency specs may vary. Refer to owner's manual for exact frequency specs. 'Optional CT-17 required. Optional CS-RX7 required I < : O M
©2010 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. All specifications are su m ct to change without notice or obligation. 30455
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2, 3, and 4 Element Yagis

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

2 Element 20m-6m Yagi
2 element Yagi, 20m-6m continuous coverage; 57" boom, 36 ft longest element, 18.2 ft turning radius, 6 sq ft wind load, 30 Ib; SDA
100 controller included.

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

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

r‘ Dream Beam Series Yagi’s

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

1 DB11 Yagi Antenna
. — ( ) DB11 Yagi, 18.5 ft element length, 11 ft boom,
10.8 ft turning radius, 61 Ib, 5.9 sq ft wind load;

2 active elements on 20m; 3 active elements on

Vertical and Dipoles C: :J 17,15, 12, 10, 6m.

DB18 YAGI 3 M

For the ham who may not have a tower, but a tree or two Dreambeam DB18 yagi, 3 el on 20m-
for a dipole. StepplR verticals work great when there are i & J 6m, 2 el on 40/30m, 18 ft boom; Does
no tall structures around to hang some wire. And, the low not include optional 6m passive element
take-off angle can be your friend. kit; Includes SDA100 controller.
BigIR Vertical Antenna, 40m-6m = | DB18E YAGI
BigIR vertical antenna, 40m-6m continuous coverage, I Dreambeam DB18E, 3 el 30m-6m, s
32 ft length, 15 Ib total weight, 2 sq ft wind load; EIA 2 el 40m, three looped elements, does not
222C wind rating when guyed; Comes with SDA 100 include optional 6m passive element kit, 18
controller and 1.5”"mounting pole ; Does not include foot boom; Includes SDA 100 controller.
optional 80m coil. | l
SmalllR Vertical Antenna 20m-6m L }
20m-6m continuous coverage, 18 ft total H DB?’.G DreamBeam |
| [ Yagi, 40m-6m i

length, 12 Ib weight, 1 sq ft wind load; EIA- o L

222C wind rating without guys.

f | DreamBeam DB36 4
element Yagi, 40m-
6m continuous coverage; 36ft boom,

| ]

| . ggmgm Eolr?t?riﬁous coverage 48 ft longest element, 26 ft turning
! dipole: 36 ft element length: radius, 17.5 sq ft wind load, 160 Ib;
1 ] i H
Comes with SDA 100 controller. S SDA 100 controller included.
. id ] MonstIR 4
40m-6m Loop Dipole Hl-h Element Yagi
40m-6m

il 40m-6m continuous
i ‘ coverage, 39 ft total

MonstIR 4 element
Yagi, 40m-6m con-
tinuous coverage
with full length
elements; 34ft
boom, 70 ft longest
element, 39.7 ft Ll i
turning radius, 23.9 1
sq ft wind load, 160

{ length; SDA 100 con-
! troller included.

-
—D

1
[ F—

| i — — Ib; SDA 100 con-
1 Stepp s =5 troller included.

— Q 2112 116th Ave !lE Suite 1-5, Bellevue, 98004
www.steppir.com
Tel: (425) 453-1910 Fax: (425) 462-4415
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The AILNew TS-590S
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Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX
“, section sports IMD (intermodulation distortion) characteristics that are on par with those "top of the line™
N transceivers, not to mention having the best dynamic range in its class when handling unwanted, adjacent

off-frequency signals.*

* HF-50MHz 100W
« Digital IF Filters
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here comes a time while building

I certain electronic equipment that it is

important to use the correct inductor.

If you have a box of unmarked and possibly

mismarked inductors in your parts box, how

do you choose the one to use? There also may

be occasions that require winding your own

inductor. In either case, this mystery inductor
box will verify the inductor’s value.

Measuring Inductance

One way to measure the value of an induc-
tor is to connect it in parallel with a known
capacitance and measure the resulting reso-
nant frequency. In the past, grid-dip oscilla-
tors have been used to determine the resonant
frequency of such parallel tuned circuits.
You may have seen references to inserting a
100 pF mica capacitor in parallel with the
unknown inductor and measuring the reso-
nant frequency of the resulting combination.
Using a dip oscillator, a dip, or drop in meter
current was noted at the point of resonance.

There was always a problem with how
tightly to couple the dip meter to the test
circuit to accurately obtain the dip. Too little
coupling would not provide a dip, while too
much coupling would change the dip fre-
quency. Having noted the frequency and
capacitor value, you resorted to calculations
to determine the value of inductance. Today,
grid-dip meters are difficult to obtain, and
even the more modern FET dip meters are no
longer generally available.

Enter the Mystery Inductor Box

The mystery inductor box provides a con-
venient substitute for the dip meter method. A
separate signal generator is used to provide
the needed signal source, and switched inter-
nal capacitors provided are used to resonate
the inductors. An internal meter is provided
as is a port for an external detector to indi-
cate resonance. The schematic with parts list
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is shown in Figure 1. It is a simple circuit to
build.

Building the Box

Figure 2 shows the layout of the internal
components. Construction is straightforward
with no critical dimensions or layout require-
ments.

The 470 Q resistor is used to provide a
better Q or peak in the resonant voltage seen
by the oscilloscope or meter movement. The
voltage of the generator will be applied to this
resistor until the point of resonance, at which
time the highest fraction of the applied signal
voltage will be across the parallel circuit. An
oscilloscope is connected to the right BNC
terminal, and its high input impedance, typi-
cally 1 MQ or more, will not be a problem
operating in these relatively low frequencies.
Instead of the oscilloscope, the internal meter
movement may be used to give a peak indica-

Mystery Inductor Box

With this test fixture, you can
figure out what those coils in
your junk box can do.

Robert J. Rogers, WA1PIO

tion at resonance. The capacitor values were
chosen to be larger than may have appeared
in the past as to minimize the effects of lead
length, a concern while operating a piece of
test equipment at higher frequencies.

Using the Box

The mystery inductor box can be used to
accurately determine the value of inductors in
the mH and uH range. Placing the switch in
the down position selects the 0.01 pF capaci-
tor supporting measurement of inductors in
the pH range using a signal generator with a
159 kHz to 5 MHz output. With the switch in
the up position, a 0.22 pF capacitor is used
to measure larger mH inductors, using sig-
nal generator frequencies in the 1 to 34 kHz
region. [Note that the measurement accuracy
depends on capacitor tolerance. — Ed.]

The signal generator is connected to the left
BNC terminal. You will know if the switch is

R1
470 Q
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0. 22 uF 0. 01 pF
Unknown I I
Inductor Down

Meter Detector Circuit

From Terminal
Signal CO> Posts O) Output
Generator Scope
* S1
D1
1N34 . .
C1 — 0.22 pF ceramic capacitor.
+ M1 C2 — 0.01 pF ceramic capacitor.
To Terminal 300 pA de D1 — Germanium diode, 1N34 or 1N34A.
° PgrSTS'na Meter J1, 32 — BNC chassis mount connectors.
Movement M1 — 300 pA meter movement in a plastic

box.
R1 — 470 Q, ¥4 W resistor.
S1 — SPDT, center-off, toggle switch.

Figure 1 — Schematic diagram and parts list of the mystery inductor box. The switch
center-off position is used to disconnect the internal capacitors and permit the
placement of the desired value of capacitance in parallel with the reference inductor.
A 1 mH inductor is used as the reference inductor.
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the capacitor value used (switch
position), the frequency observed
on the signal generator, calculated
from the oscilloscope waveform

Figure 3 — Example of some hand wound inductors.

From left to right 1.041, 0.39 and 0.163 pH.

in the wrong position, as there will not be a
sharp peak in the voltage seen by the oscillo-
scope or built-in meter movement. Avoid the
band edges of the particular generator output
band, as their voltages tend to dip and are not
as constant in output signal voltage as is the
middle of their frequency ranges. A chart of
frequency versus inductance for each of the
two internal capacitors used to measure small
and large inductors is shown in Table 1.

Once the circuit is completely hooked up,
and the switch in the proper position, adjust
the frequency of the signal generator until
a very sharp peak is obtained on the oscil-
loscope or meter. It’s that simple! Record

or indicated on an external fre-
quency counter and plug these
values into the following formula:

Resonant frequency in hertz:

o1
2n \/E
Reworking the formula and solving for L:
B 1
© 39.478F2C

where F is in hertz, C is in farads and the
resulting L is in henrys.

The SPST switch has a center-off position,
which removes the internal capacitors when
the operator would like to test a particular
capacitor-inductor combination using the ter-

Table 1
Inductance Value at Null Frequency

Switch in Upper Position
Inductance (mH) Frequency (kHz)

0.10 33.931
0.25 21.460
0.50 15.174
0.75 12.390
1.00 10.730
5.00 4.796
10.00 3.393
20.00 2.399
30.00 1.959
40.00 1.696
50.00 1517
60.00 1.385
70.00 1.282
80.00 1.199
90.00 1.131
100.00 1.073

Switch in Lower Position
Inductance (uH)  Frequency (MHz)

0.118 4.633
0.25 3.183
0.50 2.251
0.75 1.838
1.00 1.592
2.00 1.125
5.00 0.712
10.00 0.503
20.00 0.356
30.00 0.291
40.00 0.252
50.00 0.225
60.00 0.205
70.00 0.190
80.00 0.178
90.00 0.168
100.00 0.159

Figure 4 — The signal generator’s output is 596 kHz

(0.596 MHz) with the switch in the down (0.01 pF) position.
Using the formulas shown results in an inductance calculated
as 7.1 pH.

minal posts on the panel. The internal meter
movement is always connected across the
banana terminal posts.

Figure 3 shows some typical home wound
coils, while Figure 4 shows the unit in opera-
tion.

How about winding your own coil?
Refer to The ARRL Handbook for Radio
Communications and make your own induc-
tors.1 Then verify the results with the mystery
inductor box. An Excel spreadsheet that per-
forms the calculation is on the QST-In-Depth
Web site.?

1The ARRL Handbook for Radio Communica-
tions, 2011 Edition. Available from your ARRL
dealer or the ARRL Bookstore, ARRL order
no. 0953 (Hardcover 0960). Telephone 860-
594-0355, or toll-free in the US 888-277-5289;
www.arrl.org/shop; pubsales@arrl.org.

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

Photos by the author.

Amateur Extra class operator Robert J.
Rogers, WALPIO, was licensed with this original
call in 1971. Bob earned a BS in electronic engi-
neering from Wentworth Institute of Technology
in Boston and then an MBA in marketing and
quantitative methods at Babson College. Bob
also holds an FCC First Class GROL with radar
endorsement. Bob now travels internationally
and utilizes his IARP/CEPT permit to communi-
cate with many hams back home.

Bob operates mostly on CW and likes design-
ing and building antennas. He is currently an
instructor in, and has published numerous
papers on, infrared thermography applications.
Bob conducts thermography course certification
training in North, Central and South America,
and is a VE and a member of ARRL, IEEE and
ASNT.

You can reach Bob at PO Box 473, Frenchville,
ME 04745-0473 or at walpio@arr|.net.
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Reflow Soldering for the Radio Amateur

How to use modern production soldering technigues at home.

Jim Koehler, VE5FP

Y)ve always been interested in home-
H brewing equipment and | think I have

probably tried every form of elec-
tronic assembly at one time or another. As
a young lad, I built crystal sets on wooden
planks using wood screws to hold down
components; this is the classic breadboard
form of construction. After 1 got my first
license in 1952, and for many years after-
ward, | constructed vacuum tube equipment
in what was then the standard way — com-
ponents mounted on a metal chassis with
punched holes for tube sockets. When tran-
sistors came along in the late 1950s and early
1960s, | gradually moved in using printed
circuit (PC) boards. Later, in my career
as an experimental physicist, | designed
electronic equipment using PC boards and
oversaw the construction of complex elec-
tronic devices using these boards, all using
through-hole mounted components.

After | retired, | continued to design
and build equipment using PC boards but,
despite reading an excellent introduction
to amateur use of surface mounted compo-
nents, | resisted using them for several years
because it just looked to be too difficult.t
Nevertheless, it was becoming apparent
that the latest devices were likely to be only
available in surface mounted packages.

I decided to see if | really could assemble
surface mount components to a PC board.
To my great surprise, | found that it is easier
and quicker to assemble a PC board using
surface mount components than it is using
through-hole parts. If you’re designing
boards, there is the additional advantage that
surface mount boards can be smaller, lighter
and cheaper to fabricate because when hav-
ing them made, you pay at a rate depend-
ing on the surface area of the board. Now |
wouldn’t dream of going back to through-
hole components on a PC board.

It really is not difficult to acquire the nec-
essary skill in hand soldering surface mount
components if they are not too small; | try
to design boards for 0805 sized resistors
and capacitors; these are 0.08 x 0.05 inches
length x width. With a fine-tipped soldering
iron, a low-power dissecting microscope and
a little practice, even my somewhat shaky

INotes appear on page 35.
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hands, combined with 72 year old hand-eye
coordination can do it quickly and reliably.

There is nothing | can add to the excellent
instructions given by Sam Ulbing, NAUAU,
in the earlier referenced article, except to
say that high magnification, in the form of a
dissecting microscope, is an invaluable aid.
I find that 7 power is about right. The large
distance between the board and the objective
lens of the microscope means that you can
easily manipulate soldering iron, solder and
tweezers in the field of view. It is not the aim
of this article to proselytize surface mount
usage, however, but rather to describe how
to go to the next step.

While it is easy to hand solder a board, it
becomes a bit tedious if you decide to make
the same board several times over, perhaps
for friends or as part of a club project. That is
when you start thinking about mass produc-
tion techniques.

Reflow Soldering

Reflow soldering is the most common
method of producing surface mount PC
boards in commercial quantities. It is the
technique that is universally used to make
computer equipment, radios, MP3 players
and, indeed, virtually all modern electronic

equipment. You can see an e)_(am_P|e_ of the  Figure 2 — Inexpensive multimeter with
results of this method by looking inside any  type-K thermocouple probe.
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Figure 1 — Temperature profile redrawn from data in Altera Application Note AN081.




piece of mass-produced electronic hardware
that has been built in the last 5 to 10 years.

Reflow soldering uses solder paste, a
mixture of microscopic spheres of solder
mixed with a semi liquid, viscous flux. A
small dab of solder paste is placed on each
pad of the PC board and then the compo-
nents are all placed onto the pads. Finally,
the board plus solder paste and components
is placed into an oven. The oven heats the
boards and components until the solder
paste turns into liquid solder. The board is
then allowed to cool and the solder solidifies
again. Because all the soldering is done at
the same time, the process can be very quick.

Of course, it is not quite that simple. The
process of heating and cooling the board
with its load of solder paste and components
needs to be fairly closely controlled in order
to get reliable results. Figure 1 shows the
temperatures needed in a typical cycle of
heating and cooling. As you can see, the
board and its load are first heated quickly to
a point close to the melting point of solder. It
is then held at this temperature for a time to
allow all the components to get to the same
temperature — this is called the heat soak
period. The oven is then raised to a tempera-
ture high enough to ensure that all the solder
melts and, with the melted flux, forms a good
bond. Then the whole assembly is cooled
relatively quickly, but not so quickly that it
will cause thermal stresses that could break
some components. The whole process is over
in just a few minutes.

The commercial ovens used for reflow sol-
dering are large, complex devices costing tens
of thousands of dollars. In them, the PC board
travels on a conveyor belt through regions
of different temperature in order to produce
the temperature sequence shown in Figure 1.
This is somewhat similar to the way pizzas are
made in the big franchised pizza stores.

There are also smaller tabletop versions
of reflow ovens, for amateur use or for small
production lines, that go through a heating
and cooling cycle with the PC board station-
ary.2 | am going to describe how you can
build an even simpler, but still usable, reflow
oven in an afternoon and for little cost and
trouble.

The Poor Man’s Reflow Oven

One day, while shopping for groceries,
| saw a pallet of Black and Decker toaster
ovens (catalog number TR0964) in a local
supermarket for $20 each. They appeared to
be made of stainless steel, their power rating
was 1.2 kW and the oven was not too large. It
occurred to me that, with the aid of a simple
electronic thermometer, one could easily
approximate the type of heat cycle shown
in Figure 1, without the complexity of a PID
(proportional integral derivative) controller.

Figure 4 —Tip of
type K thermocouple

Figure 3 — Keithley electronic thermometer with type-K

thermocouple probe.

Besides an electric toaster oven, you
need an electronic thermometer. These are
widely available at low cost. A few years ago,
I bought a digital multimeter at a discount
electronics warehouse in Phoenix that had
a type K thermocouple temperature probe.
It is shown in Figure 2. I have recently seen
a similar one advertised online for about
$25. On another occasion, | bought a used
Keithley electronic thermometer, also with
a type K thermocouple probe, on an Internet
auction site for about $25 (see Figure 3).

The active part of these thermometers is
a thermocouple, the tiny dissimilar metal
junction at the tip of the probe as shown in
Figure 4. As you can see, these probes are
small and so require little heat to come to
equilibrium with the temperature of the air.
This means that the temperature of the probe
tip is going to be close to the temperature of
the air in its vicinity.

The idea | had was to drill a small hole in
the back wall of the toaster oven and insert
the thermocouple probe into it. Then, moni-
toring the temperature of the inside of the
oven, | would just manually turn the oven on
and off in order to approximate the heating
profile needed to do the reflow soldering. |
tried it, it worked wonderfully and it was
simple to do.

Modifying the Toaster Oven

The toaster oven | bought was made by
Black and Decker. It has two heating bars
inside the oven, one at the top and one at
the bottom. Both have a metal strip between
them and the interior of the oven to pro-
vide some shade from the element so that
things put inside the oven will not be heated
directly by radiation but, instead, by convec-
tion of the air.

I made a small bushing from a piece of
Teflon that | placed into a % inch diameter
hole I’d drilled in the back wall of the oven.
This bushing is just to protect the insulated

from Keithley
instrument with a
pin for comparison.

covering of the wire to the thermocouple
probe from chafing at the edges of the hole. A
small hole was drilled in the bushing to allow
the probe to be inserted into the oven. The
bushing is shown in Figure 5. Figure 6 shows
the bushing inserted into the back wall of the
oven. If you can’t make a similar bushing,
you could get the same result with a piece of
sheet Teflon bolted to the rear panel and with
a small hole in it going through a larger hole
in the metal wall.

The oven door had a hook that con-
nected to a sliding grill so that when the
door was opened it would pull the grill for-
ward slightly for easier access. | didn’t want
to have the grill move when the door was
opened because | didn’t want to shake the
board while the solder was melted. | bent the
hooks over so that they would not interfere
with the grill. I did not use the metal pan that
came with the oven.

The probe of the thermometer is inserted
into the hole in the bushing and the wires
are bent so that the junction at the tip of the
probe is located about ¥z inch above the sur-
face of the grill and near the center. Circuit
boards will be placed just under this probe
tip. That completes the preparation of the
oven.

Applying the Solder Paste

Solder paste can be bought in small
quantities from suppliers such as Digikey,
Mouser or Allied. If you order it, you will
get a warning that it can only be shipped
by courier because the usable lifetime of
the paste is short unless it is refrigerated.
My impression is that this warning is there
because the viscosity and texture of the paste
are important in the commercial methods
used to put it on the pads of the PC boards.
Also, if the temperature gets too warm, the
little balls of solder tend to separate from
the flux paste in which they are embedded.
For an amateur, the exact viscosity is not
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Figure 5 —Teflon
bushing ready

to be inserted in
hole in rear of
oven.

important. | have had the same 35 gram tube
of solder paste in my refrigerator for several
years and it seems to work just as well today
as it did when | bought it. I probably have
made several dozen boards and still have
only used a fraction of the 35 grams.

In commercial houses, solder paste is
placed on the board by using stencils with
cutouts over all the pads that are to be sol-
dered. Then solder paste is squeegeed over
it in the same manner as silk screen print-
ing is done. A method used in large scale
production is to have a machine controlled
head move over each pad on the PC board
and dispense a fixed amount of solder paste
through a nozzle. Neither of these methods
is really suitable for an amateur who wants
to make a few boards.

I bought a small hypodermic syringe at a
drug store and ordered a few dispensing tips
from Digikey (www.digikey.com). | found
that a tip with a #18 AWG hole was suit-
able for putting solder paste onto the pads
for 0805 sized components — this tip has
Digikey part number KDS18TN25. | take
the tube of solder paste from the refrigerator
and place a small amount into the hypoder-
mic syringe with the dispensing tip on it. |
then place the tube back into the refrigerator
for future use.

Then looking at the board with my dis-
secting microscope and using the hypoder-
mic syringe with the dispensing tip, | place
a little dab of solder paste onto each pad. |
find that the pressure needed to dispense a
tiny bit of solder paste onto a pad with the
hypodermic syringe is quite a lot unless you
let the solder paste warm up a bit. It doesn’t
have to be very hot; if you hold the syringe in
your hand for a while so that the solder paste
comes up to body temperature, it seems to
work just fine.

Figure 7 shows a sequence of three
photos of a small section of a PC board. In
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Figure 6 — Teflon bushing in the back of
the oven.

7(A), you see the bare pads where surface
mount components will be placed. In 7(B),
you see a small blob of solder paste applied
to the pads using a hypodermic syringe as
described above. Figure 7(C) shows the
resulting bond to the surface mounted com-
ponents after the oven has been used as |
will describe in the next section. The solder
joints are quite nice, clean and electrically
sound.

Calibrating the Oven

Before you use the oven, it is necessary
to make one calibration measurement. If
the oven is turned on, the temperature will
start to rise and will finally get to a relatively
constant rate of increase of temperature;
so many degrees per second. If it is then
switched off, the temperature inside the oven
will continue to rise because of the thermal
inertia of the heating elements. It is neces-
sary to measure how far the temperature
coasts after turning off the oven. So, you
need to do the following:

B Turn on the oven heating elements,

©
Figure 7 — Soldering the PC board in
three stages. At (A) the bare board, at
(B) the board with solder paste applied
by hypodermic syringe, at (C) the board
with the components in place after reflow
soldering.

= Monitor the temperature and, when the
temperature gets to 180°C,

B Turn off the heating elements and
observe the maximum temperature that the
oven reaches.

Make a note of the amount of this tem-
perature overshoot. For example, if you
turned the oven off at 180°C and it reached
195°C, then the overshoot was 15°C. This
amount of overshoot will be approximately
valid for the temperature region around
180°C.

Making Your First
Reflow Soldered Board

First, you need to prepare the PC board
with solder paste, as described above, put



the components in their places and then put
the board into the oven, being very care-
ful not to jostle the components from their
places on the board. Then carefully close
the oven door and turn on the heating ele-
ments. Watch the temperature increase and
turn the heating elements off when the tem-
perature gets to 170°C minus the overshoot
(for example, if the overshoot is 15°C, then
turn off the elements at 155°C). As you
now watch the temperature, it will coast up
toward 170°C.

This pause in the heating will produce a
plateau in temperature similar to the one in
Figure 1 before the peak. As the temperature
starts to slow down in its approach to 170°
but a few degrees before it actually gets there,
you can turn on the heating elements again
and the temperature will start to rise again.
Watch the temperature and when it gets to
220° minus the overshoot (in our example,
this would be 205°C), turn off the heating

elements again. Now, the temperature should
coast up to 220°C and then start to fall. You
will now have gone past the temperature peak
shown in Figure 1. As it keeps cooling, when
it gets down to 160°C, you can open the door
to the oven to allow the board to cool off
more quickly. You’re done! When the board
has cooled off enough to handle, take it out
and inspect the solder joints to make sure
they are all good — they should be.

The reflow soldering process takes just
a few minutes so it is a good way to make
a large number of boards in a batch. You
do not have to wait till the oven cools down
to room temperature between boards. As
soon as it gets cool enough so you can put
in another prepared board without burning
yourself, you can start the process again.

Good luck and happy reflow soldering!

Notes
1Sam Ulbing, N4UAU, “Surface Mount
Technology — You Can Work with It,” QST,

Apr 1999, p 33. This is part one of a four
part article.

2Elektor SMT Reflow Oven, Elektor Shop,
www.elektor.com/shop.
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ARRL International Member Jim Koehler,
VESFP, was first licensed in 1952 at age 15.

He graduated from the Australian National
University with a PhD in astronomy and went on
to become a professor of physics and
engineering physics at the University of
Saskatchewan in Canada. He taught classes in
instrumentation design and conducted research
in upper atmospheric physics until he retired in
1996.

Jim now lives on Vancouver Island where he
indulges in his hobbies of electronics, model
aircraft and photography. You can reach Jim at
2258 June Rd, Courtenay, BC V9J 1X9, Canada

or atjark@shaw.ca.
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koing Once, Going Twice, GONE!

With almost 200 items up for bid — and
almost 1000 bids placed — the Fifth
Annual ARRL On-Line Auction closed on
October 25 with winning bids on every auc-
tion item. ARRL Business Services Manager
Deb Jahnke, K1DAJ, was happy with the
responses the auction received during its run.
The generosity of many donors, Jahnke says,
made it possible for the auction to offer a
diverse list of items that included transceivers,
ARRL Lab-tested and reviewed equipment,
vintage gear, one-of-a-kind treasures and mys-
tery “junque” boxes.

Items that appeared in QST’s Product
Review column included an RF Concepts
Alpha 9500 HF Linear Amplifier, a Yaesu
FTdx9000MP and an ICOM ID-880H Dual
Band Transceiver with D-STAR. In all, 38
product review items were sold. The Yaesu
FTdx9000MP attracted five bids and sold for
the highest amount in the Auction — $7680.
Among the items in this year’s Auction was a
rare First Edition ARRL Handbook. Originally
listed for $40, this collectible book from 1926
sold for $775 after garnering 22 bids, the most
in the auction!

Among the most popular items in this
year’s auction were the three “junque boxes,”
donated by the ARRL Lab. Garnering 38 bids
between them, these Amateur Radio treasure

In its five year history, the
ARRL On-Line Auction
has raised almost

$200,000
to promote
educational activities.

S. Khrystyne Keane, K1SFA
ARRL News Editor

After 22 bids,
this First
Edition ARRL
Handbook
from 1926
went for $775.

troves went for more than $200 each, raising
almost $650. “We featured the ‘junque boxes’
in our first auction, and they proved to be
extremely popular with our bidders,” Jahnke
said. “We’ve brought them back each year, and
once again, we couldn’t believe how they were
all the rage. | can’t even begin to describe how
well received they were this year.” The con-
tents of each box are a mystery, Jahnke said,
known only to the ARRL Lab staff. “And they
won’t tell!” she said.

Jahnke said that donors also added to
the Auction excitement by donating gear
and products and services. Thanks to our
2010 ARRL On-Line Auction donors: A&A
Engineering, ASA Inc, Barker Specialty
Company, Engraved Memories, Hotpress
Ham Hats, K8RA lambic & Single Lever
CW Keys, KB3IFH QSL Cards and TNT
Electrical Trades Gift Store. Special thanks to
Hi-Q Antennas, the ARRL On-Line Auction
Golden Gavel Sponsor.

Proceeds from the auction benefit vari-
ous ARRL education programs, as well as
fund efforts to license new hams, programs to
strengthen Amateur Radio’s emergency ser-
vice training and the creation of new instruc-
tional materials. The proceeds also allow the
League to offer continuing technical and oper-
ating education.
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Enjoy Earth-Moon-Earth communication without building another Arecibo.

Bob Baker, KD3UY
T he below-the-noise receive software,

from Joe Taylor, K1JT, WSJT, has

made moonbounce possible and
within financial reach for the ham with an
average sized station.! Morse challenged?
No problem. This article is intended to
describe what you actually need, and don’t
need, to make that first Earth-Moon-Earth
contact (EME QSO), and maybe a few more.

What's It Take?

When trying a new thing, not spending
much money is a requirement for most of
us. If you have an SSB VHF or UHF rig and
a computer, you are almost there hardware-
wise. You will also need to have a moder-
ate sized antenna and a PC-to-radio keying
interface, already in many stations. The days
of giant antenna arrays and high power linear
amplifiers for EME are past. You do not even
need a back yard — EME QSOs have been
completed with an antenna on an apartment
balcony and even with an antenna lying in
an attic.

WSJT has also been used to make HF
contacts that would have been impossible
using SSB or even CW. This is not to say
EME is now easy. It is not. But the kW
amplifiers, large antenna arrays and associ-
ated cash outlays are no longer necessary.
The required software is all free.

But you ask: “Who will want to talk to
me? | live in a big state, and I will just have
a puny little station.” Sure moonbounc-
ers love to work that rare DX and bag that
new state or new grid square, but they brag
mostly about number of initials. An initial is
a station you have not talked to before. You
are a potential initial. But what moonbounc-
ers really like to brag about is the smallest
station they have worked. You will be very
popular!

Minimum Station Requirements

Another reason very modest stations can
make EME QSOs is the hard work of some
hams who have created massive EME sys-
tems. In one case, a station is equipped with
an array of 64 15-element Yagis for 2 meters.

INotes appear on page 38.
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Another has a 15 meter diameter dish for
70 cm. These big guns have designed their
stations to hear the smallest stations (like
yours). Most run the maximum legal power,
making it easy for you to hear them.

The WSJT software package allows the
decoding of signals 10 dB below the level
the human ear can detect. This facilitates the
use of lower power levels and smaller anten-
nas than CW. WSJT is the easiest starting
point in EME. Using WSJT, 2 meter EME
QSOs have been reported between big guns
and stations as small as 35 W into a four
element Yagi. On 70 cm a QSO has been
reported using just 30 W at the transmitter
end of the transmission line and a 22 ele-
ment Yagi.

The WSJT package is also designed for
use on meteor scatter as well as HF. While
those modes are not the subject of this article,
if you are interested in them, please check
the QST-in-Depth Web site.?

Bands
I have completed EME QSOs on 6 and

2 meters as well as 70 cm. EME QSOs
have been completed on higher bands, but
these higher bands will not be specifically
addressed here. If that is where your inter-
est lies, hopefully this article will still be of
some help.

Your decision regarding which band to
pursue may depend on the equipment you
have available. An old 70 cm brick (self con-
tained amplifier) lying around the shack? A
nice long Yagi for 2 meters?

Many transceivers have 6 meter SSB capa-
bility, but no 2 meter or 70 cm SSB capability.
If that applies to you, you may be tempted to
go for 6 meter EME. That may be the right
choice for you, but be aware from the start
— 6 meter EME is more difficult than the
higher bands. If you do not have a good sized
6 meter amplifier you are probably better off
going for 2 meters or 70 cm.

Huge super stations with large, very sen-
sitive antennas designed to hear weak sta-
tions such as yours are on both the 2 meter
and 70 cm bands. The biggest difference
between the two bands is the activity level.



There is much more 2 meter EME activity
than there is on 70 cm, perhaps by a factor of
10. There are simply more stations to work
on 2 meters. This is particularly true with
respect to digital mode EME. For whatever
reason, a larger fraction of 2 meter stations
have WSJT capability. More 70 cm stations
prefer CW.

Bottom line — If you have some good
equipment for one band but not the others,
pick that band. If you like one band more,
pick it. If you have no preference, | recom-
mend starting your EME adventures on
2 meters.

Antenna Elevation

Whether or not to build adjustable eleva-
tion capability (tilting your antenna upward
to track the Moon) into your initial EME
antenna system is a fundamental decision
you must make. Here are some factors to
consider.

The biggest factor is ground gain.
Depending on the quality of your ground, a
horizontal antenna can provide as much as
6 dB of additional gain from ground reflec-
tion. This is like having four antennas versus
one, for both transmit and receive. The ques-
tion is: Do you actually have good ground
gain? Salt water is perfect. Flat ground is
usually pretty good, while hilly ground is
bad. Moist soil is better than desert. Lots of
structures are bad (urban or suburban neigh-
borhoods). Your ground gain lobes will also
be affected by antenna height. In general
higher is better.

Another factor is interference. Horizons
are noisy, particularly if you are pointing at
a city. That 6 dB of additional gain will not
do you much good if the noise and interfer-
ence from that direction is at S-9. It will still
help on transmit, but on receive it can be
a real problem. Pointing up is a lot quieter.
With respect to interference, a low antenna
is actually better. It will be subjected to less
noise. Of course if you have a low antenna
surrounded by trees then you must elevate.
Vegetation does attenuate signals. It’s worse
on 70 cm than 2 meters and even worse if the
trees are wet.

Another option is to fix your antenna
elevation upward at 15°. This will increase
your moon time without adding significant
loss for tropospheric contacts.

In summary, assess your situation. How
is your ground? Flat or hilly? Urban or a
cornfield? How close are you to a city? How
bad is the interference? Do you really want
to be able to make contacts anytime the
Moon is up, or would you be content to run
just around moonrise and moonset?

Planning your Station
Before deciding on the outline of the sta-
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Figure 1 — Gain versus boom length for
optimally designed Yagi antennas.
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Figure 2 — WSJT EME Calculator
data entry screen with column for
station parameters at each end of
the link.

tion you wish to build, there is one further
consideration. The big gun is probably run-
ning at least a kilowatt. You are probably
not. This means that it is very likely you will
hear him. The critical question is whether
or not he will be able to hear you. The big
gun also has a sensitive preamp mounted
at his antenna. You should not need a mast
mounted preamp because of his high power.
The question is — how good is the sensitiv-
ity of your receiver? Most newer rigs are
pretty sensitive. There are other factors here
as well, such as how quiet your neighbor-
hood is. Coax loss, determined by the type,
length and quality of your coax, is a major
factor for both transmit and receive. Yagi
antenna gain, for properly designed anten-
nas, is a function of boom length as shown
in Figure 1.

EME Calculator

A very useful software tool to help you
design your station is an EME calculator.
The package will show you the effects of
various changes to your station as well as
the effect of varying EME conditions. While
helpful, use of this tool is not vital. The bot-
tom line is that for 2 meter EME a minimum
station should have an effective isotropic
radiated power (EIRP) of approximately
800 W (typically, 100 W and a small Yagi,
for example) for working the giant stations.
2500 W EIRP will allow you to work most

four Yagi stations. To work the super sta-
tions on 70 cm, 1000 W EIRP is required,
and for 6 meters 4000 W EIRP.

The EME calculator is included in ver-
sion 4.9.8 of WSJT. WSJT is very much a
work in progress. New versions and new
capabilities come out periodically. The lat-
est release, currently version 7.07, does
not include this utility. You will probably
want to use the latest version when you are
ready to listen for signals from the moon.
\ersion 4.9.8 has some other useful features
as well, such as an echo mode to listen to
yourself. I recommend you download 4.9.8
and the latest version. The program is built
for Windows, but there are also directions for
Linux users. The data entry screen is shown
in Figure 2. You can download the software
at no cost from physics.princeton.edu/
pulsar/K1JT/.

For a step-by-step guide to using the cal-
culator, see the QST In-Depth Web site.

EME Conditions and Degradation

EME conditions vary dramatically from
week to week and even from day to day. The
World Above 50 MHz column in QST regu-
larly publishes dates when EME conditions
are good. But what does that mean? EME
conditions are most commonly described by
the term degradation expressed in dB.

There are two components to this degra-
dation, the moon’s distance from the Earth
and the noisiness of sky (celestial) in the
direction of the moon. The total degradation
is just the sum of the two. At perigee (Moon
is closest to the Earth) there is 0 dB degrada-
tion due to Moon distance. At apogee (Moon
farthest from Earth) there is 2.2 dB of deg-
radation due to lunar distance. The noisiness
of the sky is even more variable. The quietest
region is defined as 0 dB degradation. The
noisiest area can contribute over 10 dB of
celestial noise degradation. A total degrada-
tion of 0 dB would mean that the Moon is at
perigee at the quietest point in the sky.

So it is easy to see that for a marginal sta-
tion, the degradation can easily make the dif-
ference between success and failure. Total
degradations below 1 dB are considered
excellent. Lunar distance and sky noise are
independent. It is rare for the Moon to simul-
taneously be at perigee and in the quietest
part of the sky. More about EME conditions
is on the QST-in-Depth Web site.

Get Ready to Listen

WSJT is a complicated program. There
are a lot of buttons and a lot of user inputs.
Running everything on defaults will produce
some decodes and some QSOs. But knowing
how to use the program well will be at least as
beneficial as a second antenna. Read the tuto-
rials that come with the software. You will
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spend days building your system. Spend
a couple of hours with the documentation
and enter your setup information.

Time Synchronization

WSJT requires that your computer
clock be accurate to within a second or
two. Usually this is done through the
Internet. Windows XP provides an easily
changed default synchronization interval
of once a week. Given the notorious inac-
curacy of PC clocks, this is usually not
sufficient. You can modify the Internet
Time Synchronization Schedule registry to
update more frequently using Windows.
Newer versions of Windows provide more
frequent time synchronization, but you
should check your PC to be sure. More about
this topic is on the QST-in-Depth Web site.

You are Now Ready to Listen

Connect your transceiver SPEAKER jack
to your computer sound card INPUT jack. At
this point it would be a good idea to see if the
WSJT software, timekeeping and hardware
are all working together for receive. One way
to do this is to use WSJT on HF.

There are also Internet chat rooms
that are used to arrange JT65 QSOs. The
most popular for 2 meter EME is NGUK.
Different pages on the site are used for
JT65 EME, JT65 Terrestrial, Meteor Scatter
(PingJockey) and CW EME. For HF use the
N@UK terrestrial page at www.chris.org/
cgi-bin/jt65talk. More details about listen-
ing on HF and VHF are on the QST-in-Depth
Web site. A waterfall display (see Figure 3)
is very useful for detecting EME signals and
distinguishing them from noise. Frequency
is on the X axis, and time is on the Y axis,
with the evenly spaced horizontal lines
indicating minutes. The two approximately
1 minute duration vertical lines near the
center of the waterfall show a strong EME
signal. The other white traces are noise.

Get Ready to Transmit

You have now heard your first EME sig-
nals and can’t wait to transmit? The JT65
tones output from your sound card need to
be routed to your MIC jack. Also, you need to
have your computer activate your PTT line
at the appropriate times.

The hardware required for the PTT cir-
cuit is no different than other sound card
digital modes such as PSK. This requires a
simple circuit with a single transistor.3 There
are also commercial products that will do the
job; I use a RIGblaster from West Mountain
Radio. The cheapest model, about $60, will
work. After the interface is installed, you are
ready for HF JT65, meteor scatter and EME.
You may wish to test out the system first on
HF. On VHF/UHF you will have a range
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Figure 3 — One of the most useful JT65 tools
is the waterfall display (SpecJT).

of several hundred miles, via troposcatter,
depending on conditions. You may find
someone on the NGUK Web site in your
home state or a neighboring state who would
be willing to test with you prior to attempt-
ing EME. Or just go for it!

Your First QSO

Moonbouncers usually use a different
system of signal reports than HF. It is actu-
ally pretty simple, but | remember being
baffled by it. Go to the WSJT7 MAIN screen
and click on HELP, WHAT MESSAGE TO
SEND?

You are ready. You are probably used to
tuning the bands listening for stations, then
calling them. That works on EME, and even
with WSJT, but | would recommend that you
learn to walk before you try to run.

Log on to the NOUK Web site, EME-1
page. Enter your user details including grid
square. You can enter your antenna and
power if you wish. Look to see if there are
any big guns around, ask for a scheduled
contact, admit you are a rookie (everyone
wants to help newbies), and give them your
antenna and power, if you haven’tincluded it
with your call. If you have already decoded a
big gun off the moon, tell them that. If there
are no big guns chatting, they may be lurking
in the background, so just ask.

You may see a big gun calling CQ and be

Hamspeak

Effective isotropic radiated
power (EIRP) — Transmit power
standard based on comparison to
the power that would be transmit-
ted from an antenna that transmits
equally in all directions.

Yagi — Multielement directive
antenna in which many of the ele-
ments are not directly connected
to the driven element(s). The other
elements are parasitic and receive
and reradiate energy due to electro-
magnetic coupling. Often used as
a rotatable antenna system in the
upper HF through UHF regions.

tempted to just respond to his call without

announcing yourself on the Web site. By

all means, try that. But do not be surprised
if you fail.

The reason is the JT65 deep search
decoder. If your signal is not strong
enough for a direct decode, the deep
search decoder is used. See WSJT7 main
screen, DECODE tab at top, JT65 (I rec-
ommend selecting NO SHORTHANDS IF
TX 1, INCLUDE AVERAGE IN AGGRESSIVE
DEEP SEARCH). What the deep search
decoder does is search a database of call

signs for the best match to the received sig-
nal. The database has approximately 5000
EME station call signs in it. You are prob-
ably not in it yet. If you are in a schedule, the
chance of getting a correct decode through
random chance is therefore negligible.
However, beware if you are calling CQ and
the DS decoder comes up with a call sign.
You want to wait to see if you get the same
decode twice.

By announcing yourself on NGUK, the
big gun will be able to enter your call sign
and grid square into his personal call sign
database. This is worth about 3 dB. You
needn’t worry — the big guns are all in the
database. Start transmitting.

In Summary

For WSJT EME, the hardware required is
a VHF/UHF SSB transceiver, a PTT keying
circuit, a moderate gain VHF/UHF antenna
and a computer. An Internet connection is
not strictly required, but it makes the process
easier. The software required is the WSJT
package and usually a computer time syn-
chronization program. Read the WSJT Users
Manual. Hook it all together. Listen first,
and then start bouncing signals off the moon.
I would like to thank Joe Taylor, K1JT,
for his paradigm changing software, and my
Elmer, DF2ZC, for all his help and his review
of this article. Any errors are mine, not his.

Notes

1J. Taylor, K1JT, “WSJT: New Software for
VHF Meteor-Scatter Communication,” QST,
Dec 2001, pp 36-39.

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

Swww.gsl.net/wb5apd/wsjt-fsk441.html

ARRL member and Amateur Extra class opera-
tor Robert F. Baker, KD3UY, has been licensed
since 1989. Robert received a BS in mechani-
cal engineering from Lehigh University in
1978 and works in space operations at the
Applied Physics Laboratory of Johns Hopkins
University. You can reach him at 14565
MacClintock Dr, Glenwood, MD 21738 or at
kd3uy@comcast.net.
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A Modern Directional Power/SWR Meter

Every ham needs an RF power meter.
Here's a high performance unit to build at home.

Bill Kaune, W7IEQ

ing a power meter from a construction

article in The 1997 ARRL Handbook
entitled “The Tandem Match — An
Accurate Directional Wattmeter” by John
Grebenkemper, KIBWX. John described the
difficulties of building an accurate power
meter using diodes to convert RF to dc
because of the diode’s inherent nonlinearity.
He describes a fairly complicated (at least
it looked complicated to me) analog circuit
that corrects for this nonlinear behavior and
that also calculates and displays SWR.

Shortly after reading this article, I noticed
several articles in QST that described a new
integrated circuit, the Analog Devices
AD8307, that converts a low level RF signal
into a voltage proportional to the logarithm
of the signal’s power. | became intrigued
with this device because it eliminated the
difficulties associated with the use of diodes
and would work over a wide range of pow-
ers, from milliwatts to the legal limit.

In addition, | was interested in learning
more about microprocessors. Thus, | devel-
oped the idea of using AD8307s in the front
end of a power meter to convert from RF
watts to dBm, then a microprocessor with a
built-in analog-to-digital converter (ADC)
to process the dBm signals and display
power and SWR on a liquid crystal display
panel and, perhaps, a panel meter.

The primary use | had in mind for this
unit was to monitor the output power and
tuning of my rig. | live in an area with
antenna restrictions so must operate with a
wire antenna whose configuration is more
determined by my lot size and configuration
than by electrical considerations. Thus, my
antenna does not present a good match to
50 © on any amateur band. As a conse-
quence, | always use a manual antenna
tuner. My setup, including the power meter
described here, is shown in Figure 1.

RF power generated by my transmitter
is routed via RG-8 coaxial cable through
a directional coupler to my antenna tuner,
which is connected to my antenna with about
60 additional feet of RG-8. The directional
coupler contains circuits that sample the

I first got the idea of designing and build-

Transceiver

Reflected Power

QS1101Kaune01

Directional Coupler

Tuner

Forward Power

Power Meter

Figure 1 —W7IEQ station setup, including the power meter being described here.

RF power flowing from the transmitter to
the tuner (the forward power) and the RF
power reflected back from the tuner to the
transmitter (the reflected power). These
samples are sent via RG-58 cable to the
two input channels of the power meter. This
article describes the directional coupler and
the power meter in enough detail so that an
interested ham can duplicate the device or,
perhaps, improve on my design.

Directional Coupler

The directional coupler | built is based
on the unit described in the article by John
Grebenkemper mentioned earlier. Coaxial
(SO-239) UHF sockets were mounted on
opposite faces of an aluminum box (Radio
Shack 270-238). A cable from the transceiver
was connected to one of these sockets and
the other was connected to my antenna tuner.
Two BNC sockets were mounted 2 inches
away from these coax sockets. Two short
lengths of RG-8 coaxial cable were prepared
by exposing about ¥ inch of the shield on
one end of each. | wound 31 turns of #26
AWG magnet wire on each of two Amidon
FT-82-67 ferrite toroids so that the windings
occupied about 75% of the circumferences
of the cores. These toroids were then slipped

over the two sections of RG-8 until they were
about ¥z inch from the end of the exposed
shield. One section of RG-8 was soldered
between the two UHF sockets and the other
between the two BNC sockets. Holes were
drilled in the PC board shields to accommo-
date these two lengths of cable.

The exposed braid at one end of each sec-
tion of RG-8 was soldered to a nearby solder
lug, as shown in Figure 2. (Do not solder the
other end of the braid to ground.) This braid
forms a shield that prevents capacitive cou-
pling between the transmission line and the
wire wound on the toroids. In addition, one
lead from each of the toroids was soldered to
these lugs. The other lead from each toroid
was passed through the center shield and
soldered to the center terminal of the nearby
connector. Small rubber grommets were used
to insulate the points that these leads passed
through the center shields.

The forward and reflected power samples
coupled from the main line are reduced by a
factor of 1/N2, where N = 31 is the number of
turns of wire on each toroid. Thus the forward
and reflected power samples are reduced by
about 30 dB. For example, if a transceiver
were delivering a power of 100 W to a pure
50 Q load, the forward power sample from
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Figure 2 — Compled directional coupler.

the directional coupler would be about 0.1 W
(20 dBm) and the reflected power sample, in
theory at least, would be exactly 0 because
there would be no reflections from the 50 Q
load. Of course, in a real device, the reflected
power sample will never be exactly 0. The
directivity of a directional coupler is defined
as the ratio of the forward power sample
divided by the reflected power sample when
the coupler is terminated in 50 Q. In my cou-
pler, the directivity, measured using an inex-
pensive network analyzer, is at least 35 dB at
3.5 MHz and 28 dB at 30 MHz.

Power/SWR Meter —
Circuit Description

Figure 3 shows a front panel view of the
power meter. | used a two line, 20 charac-
ters per line, liquid crystal display (LCD)
to display the measured peak (PEP) and
average (AEP) envelope powers as well as
the standing wave ratio (SWR). Depending
on the position of a front panel switch, the
power meter calculates either the peak and
average envelope power traveling from the
transceiver to load (the forward power) or
the peak and average envelope powers actu-
ally delivered to the load (the forward power
minus reflected power). The average enve-
lope power (AEP) represents an average of
the forward or load powers over an averaging
period, depending on the position of a second
front-panel switch, of either 1.6 or 4.8 sec-
onds. | generally use the shorter period, but
sometimes use the longer when | am operat-
ing SSB.

I included a 1 mA-movement analog
meter on the front panel to facilitate antenna
tuning. This meter continuously displays
the quantity 1 — 1/SWR, where SWR s the
standing wave ratio on the line. Thus, an
SWR of 1.0 corresponds to a meter reading
of 0, that is no deflection of the meter. An
SWR of 2 results in a 50% deflection of the
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meter, while an SWR of 5 produces an 80%
deflection of the meter. | have found this
method of displaying SWR to be effective for
antenna tuning.

Figure 4 shows the schematic diagram
and parts list of the power meter. The for-
ward and reflected power samples from the
directional coupler enter at the left through
two identical channels. Since the logarith-
mic detectors, U1 and U2 in Figure 4, can
only handle a maximum input power of
about 15 dBm, | placed two external 20 dB
attenuators (Mini-Circuits HAT-20) in
cables from the directional coupler. As
noted earlier, the directional coupler has an
internal attenuation of about 30 dB, so the
total attenuation in each channel is about
50 dB. Thus, a rig operating at a power level
of 1 kW (60 dBm) will result in an input to
the forward power channel of about 10 dBm.

The internal input impedances of the
logarithmic detector chips, U1 and U2, are
about 1100 Q in parallel with 1.4 pF. These
impedances are in parallel with R1 and
R2, respectively, both 52.3 Q, yielding net
input impedances of 49.9 Q. Capacitors C7
and C8 set the time constants of the output
networks of Ul and U2 to filter out RF
components in the signal while retaining the
modulation components with frequencies up
to about 20 kHz. In other words, the outputs
of Ul and U2 follow the modulation enve-
lope of the RF signal.

The output signals from U1 and U2 enter
U3 and U4, sample-and-hold (S/H) inte-
grated circuits. These circuits operate as fol-
lows: As long as the voltages on pins 8 are
held high (+5.0 V), the outputs on pins 5 are
the same as the inputs (pins 3). However, if
the voltages on pins 8 are set low (~ 0 V), the
outputs become frozen at the values at the
inputs at the moment when the voltages on
pins 8 were changed. In this way, input volt-
ages from the forward and reflected power
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Figure 3 — Front panel of power meter. The LCD shows the peak
envelope power (PEP), the average envelope power (AEP) and
the SWR. The two knobs control the contrast and back lighting
of the LCD. One toggle switch determines whether forward or
load powers are displayed. A second switch sets the averaging
time for the AEP calculation. The meter shows the SWR and is
used for tuning purposes.

logarithmic detectors can be sampled at the
exact same time and held for subsequent
serial reading into the microprocessor.

I used a PIC microprocessor in the power
meter for several reasons. PIC processors
seem to be used in a many types of amateur
equipment, so it seemed sensible to become
familiar with them. They are remarkably inex-
pensive. Being RISC (reduced instruction set
computers), they have a relatively small num-
ber of instructions to learn. Also, you can
purchase units that contain a variety of on-
chip peripherals, such as analog-to-digital
converters (ADC). And, finally, there are soft-
ware and a large number of helpful documents
available for no charge from the producer of
these devices (www.microchip.com).

Because | needed a device with at least
two channels of ADC and a way of outputting
a voltage that would drive an analog panel
meter, | selected the PIC16F876A, which
includes five input analog channels and a
pulsewidth modulated output. The two ana-
log signals from the S/H chips were input on
pins 2 and 3 of U5, the system processor. In
this processor, the ADC is a 10 bit device and
conversion can be done relative to a reference
voltage. While you can use the 5.0 V supply
voltage for this purpose, | elected to improve
the accuracy and stability of the unit by using
a separate voltage reference chip (U7) that
delivers a precise 2.50 V from its pin 6. This
choice was also appropriate because the
maximum output voltage from the logarith-
mic converters is close to 2.5 V.

| operated the processor with a 20 MHz
clock, which corresponds internally to an
instruction execution time of 200 ns (four
clock cycles per one instruction cycle). As
noted earlier | selected a two line, 20 char-
acter per line, LCD to display digital values
of the peak envelope power (PEP), aver-
age envelope power (AEP), and SWR. R4
adjusts the contrast of the display and R8 its
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Figure 5— One
of the two RF
logarithmic
converters.

brightness. In practice, | never change these
settings, so if | were building this unit again,
I would place them on the back panel.

The PIC processor includes a pulsewidth-
modulated output that I use to control the
analog SWR meter on the front panel.
Essentially, this peripheral produces an out-
put train of rectangular pulses with a fre-
quency of about 4.9 kHz. The pulse height is
5.0 V, the operating voltage of the processor.
The spacing in time between two consecu-
tive pulses is about 200 ps. In software, the
width of the pulses can be adjusted in 256
increments from 0 us (the output voltage
is always 0) to 100 us (output is 50% high
and 50% low) to 200 ps (output is always
high). R7 and C21 comprise a low-pass filter
that removes the 4.9 kHz component and
leaves only the dc component of this pulse
train. In other words, this filter essentially
“calculates” the average voltage from the
pulsewidth modulated stream, which ranges
from 0 V when the pulsewidth is 0 usto 5.0 V
when it is 200 ps.

Construction Notes

The power meter was built in a 8 x 3 x
6 inch deep aluminum cabinet purchased
from our local RadioShack; unfortunately
this cabinet is no longer available. The RF
circuits associated with U1 and U2 were
constructed on a small piece of PC board.
Figure 5 is a close-up photograph of one of
these circuits. | actually built two versions.
The first used the dead bug construction
method and included about 20 dB of on-
board attenuation. Unfortunately, the result
was somewhat frequency sensitive. The
second version used surface mount parts
and did not include any internal attenuation.

Eight data lines and three control lines
connect between the microprocessor and
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the LCD. These connections, as well as the
connections associated with power, ground
and the contrast circuits for the display, were
accomplished using a 16 wire ribbon cable.
This cable can be seen in Figure 6.

The following components were mounted
on the front panel: The brightness and con-
trast potentiometers (R9 and R4, respec-
tively), the FORWARD/LOAD POWER and
AVERAGING TIME switches (S1 and S2,
respectively), the LCD display and the SWR
analog meter (M1). Connections between
these components and the main PC board
were made using Molex connectors. | pur-
chased a number of 12 pin male and female
headers (Digi-Key WM4010-ND and
WM2021-ND) and associated crimp termi-
nals (WM2200-ND). I then cut the headers
into smaller pieces (fewer pins) as needed,
and soldered the terminals onto the wires
in each cable harness. As Figure 6 shows, |
used these connectors liberally so that the PC
board could be removed without having to
unsolder any connections. Finally, | mounted
a male DB-9 connector on the rear panel for
connection to the remote power supply.

Power Supply

The power supply needs to supply the fol-
lowing voltages: an unregulated 15 V for the
back-lighting of the LCD display; a regulated
+12 V for the sample and hold chips (U3 and
U4) and U6, the meter driver; and a regulated
+5.0 V for the RF deck, system micropro-
cessor and the voltage reference chip (U7).
Since the power requirements are small, |
constructed a simple power supply using
only a single transformer. The schematic
and parts list are given in Figure 7. | built the
power supply in a separate aluminum box
(RadioShack 170-238) and all the parts for
it were obtained from Radio Shack. I used a

9 pin serial cable from my junk box to carry
power from this supply to the power meter.

Software

As in many modern pieces of electronic
equipment, a microprocessor plays a key
role in my power meter. As noted earlier,
| selected the PIC16F876A for my power
meter. While | found the PIC relatively easy
to program, learning how to use the various
peripherals was more of a challenge. The
data sheets from the manufacturer were dif-
ficult to follow, and | only began to make
progress after purchasing a third-party book
describing these units.

When power is supplied to the power
meter, the microprocessor will not start until
the voltage at pin 1 rises to a threshold value.
R3 and C17 establish a time constant of
0.1 seconds, enforcing a delay of about
¥ second. This allows the supply voltages
time to stabilize before the processor starts.
Once running, the processor samples the
forward and reflected power signals every
90 s, that is, at a rate of 11.1 kHz. Between
each sample, the processor converts the
power signals, in dBm, to watts. Each mea-
sured dBm value is a 10 bit number. This
number is used as an index into lookup
tables held in program memory. After
lookup, each forward and reflected power
becomes a 16 bit floating-point number in
units of watts. Each forward power value is
added to an accumulator, later used to cal-
culate the average envelope power (AEP).
In addition, the processor keeps track of the
maximum forward power and the respective
reflected power.

After 1111 samples, taken during a
period of 0.10 seconds, the processor pauses
to calculate the SWR, using the maximum
forward and corresponding reflected pow-
ers measured during this period, updates the
front panel tuning indicator, and updates the
LCD display if the maximum forward power
measured during the period exceeds the
PEP value being displayed at that moment.
Depending on the setting of the front-panel
averaging switch, either 16 or 48 cycles of
1111 samples each are taken, at which point
a new value of the AEP and SWR are calcu-
lated and displayed on the LCD.

The lookup tables for the forward and
reflected powers occupy 4098 bytes (50%)
of the available program memory. The
remainder of the program uses 2753 bytes,
of which 885 bytes are consumed by a 24

IM. Predko, Programming and Customizing
PIC Microcontrollers. McGraw-Hill, New York
(2001). Available from Amazon (www.
amazon.com) or Barnes & Noble
(www.barnesandnoble.com).



Figure 6 — Interior of power meter. The front panel of the unit is below the bottom of
the photograph. The edge of the RF board shows at the top of the photograph. The
larger integrated circuit in the middle of the photograph is the 16F876A processor.
The two sample-and-hold integrated circuits are located above the processor. The two
chips to the left of the processor are a 2.50 V precision voltage reference and a TL082
operational amplifier.
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Decimal values of capacitance are
in microfarads (uF); others are in
picofarads (pF); Resistances are
in ohms; k=1,000, M=1,000,000.
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Figure 7 — Schematic diagram and parts list of the power supply.

C1 — 4700 pF, 35V electrolytic capacitor.
C2 — 1000 uF, 35V electrolytic capacitor.
D1, D2 — 1N4001 diode.

D3, D4 — 1N4742A 12V Zener diode.

bit floating point package that | downloaded
from the Microchip Web site.

Calibration

The output of a logarithmic converter
is a voltage linearly proportional to the
input RF power measured in units of dBm.
Furthermore, the digitized value, Dapc, Of

F1 — Fuse, 1A.

R1,R2 — 100 Q, 1 W resistor.

T1 — Power transformer, 24V CT.
Ul — LM7805 voltage regulator.

the voltage measured by the ADC is a linear
function of the input voltage. Putting these
together, dBm = oo Dapc + B, where o and
{3 are constant. Calibration consists of deter-
mining these two constants. | did this by
writing a special calibration program for the
PIC processor that constantly displayed the
digitized ADC values for both the forward

and reflected power channels as | inputted
various power levels to each channel. In this
way, | determined that o. = 0.10063 and =
—70.83 for the forward power channel and o
= 0.09965 and B = —71.50 for the reflected
power channel. Unfortunately, | have no
way to accurately measure absolute power,
so these values are somewhat uncertain by
perhaps +10% or so.

Once | had determined the calibrations
of the two channels, | constructed the look-
up tables used by the processor to quickly
determine the power in watts corresponding
to a measured ADC number.

Conclusions

In contrast to a number of my projects,
the power meter described here seems to
work well and has proved to be a useful
instrument. | use it whenever | operate. My
transceiver has a maximum output of a little
more than 200 W, and | have a linear ampli-
fier that can run an output power of 1000 W.
The power meter works well with both levels
of power. What | did not anticipate when |
built it is how well it works at low power lev-
els. When | transmit SSB, but am not speak-
ing into the microphone, the background
noise in my shack is sufficient to produce an
output power of about 0.1 W or so. I find that
this power level is sufficient for me to adjust
my antenna tuner using the tuning meter on
the front panel of the power meter. In this
way, | can tune up without disturbing other
stations operating on nearby frequencies.

A version of this article with additional
construction details, a discussion of how
the coupler works and related Hamspeak
items is provided on the QST-In-Depth Web
site (www.arrl.org/gst-in-depth). Also
there are the required firmware and PC
board artwork.

Bill Kaune, W7IEQ, was first licensed in
1956 as a Novice and was licensed again in
1998. He upgraded to Amateur Extra class in
2000. Bill earned BS and PhD degrees in phys-
ics. He spent most of his career collaborating
with biologists and epidemiologists researching
the biological effects of power-frequency elec-
tric and magnetic fields. He is now retired.

Bill is married, has two grown daughters,
four grandchildren and a standard poodle. In
addition to Amateur Radio, he spends his time
hiking and backpacking, including two recent
trips to Alaska. Bill is currently the treasurer of
the Jefferson County Amateur Radio Club, a
member of the ARRL and a member of the
ARRL’s RF Safety Committee. You can reach
him at 160 Cedarview Dr, Port Townsend,

WA 98368 or at w7ieqg@arr|.net.
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A Goax Entrance Facility

This arrangement provides a dry and pest proof
route for your antenna connections.

David Waits, K4VMV

hen | had to move the antenna tower
from the rear of the house to the end
of the house, I quickly decided to use

the gable vent for the coax entrance. Doing this
opened the screen on the inside of the gable
vent. This allowed a small creature to enter
the attic along with the coax. This creature
evidently became hungry and decided RG-8X
and RG-213 were good to eat. Finally the pest
removal was accomplished and the gable pest
proofed with ¥ inch hardware cloth on the
outside as shown in Figure 1. As this adven-
ture had cost two runs of coax and did not look
very nice, | knew there had to be a better way.

[This arrangement makes use of the tower
as the primary ground for lightning induced
currents. Having the feed lines branch off
above ground results in a fraction of any light-
ning currents following the coax and other
tower wiring to the station. If lightning is a
concern, it is better if the cables follow the
tower to the base and get bonded to ground
there before entering the station. — Ed.]

A Solution Appears

While visiting our local home improve-
ment store electrical department, | saw a
PVC junction box, measuring 12 x 12 x
6 inches. Since antenna building, testing
and changing is my favorite part of Amateur
Radio, | needed a box this big to support

future projects. You may use a smaller
box if you don’t need as many entrance
points. Figure 2 shows the box drilled
and six 1%2inch plastic pipe male adapters
mounted with their supplied nuts. Also the
bottom of the box has twelve % inch plastic
pipe male adapters mounted with ¥ inch
steel conduit lock nuts.

Making it Happen

Drill or saw out a hole in the wall for the
box and the adapters to mate with the wall.
Next mount the box to the outside of the

Figure 2 — The box with all adapters
mounted.

Figure 1 — The gable vent prior to mounting the box.
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building as shown in Figure 3 using silicone
caulking and at least four good screws for
this size box. I used corks to seal the bottom
adapters. | then put the box front on until |
was ready to install the coax.

With the box mounted you insert as many
runs of coax, rotor control cable and antenna
switch control cable as you want. Figure 4
shows the box as cables were being fed into
the attic. These cables in the attic go over
and into an interior wall behind the desk in
the ham shack. The holes in the top plate of
the wall are ¥ inch and are placed to put all
the wires in between two of the wall studs.
The bottom adapters are not large enough to
pass PL-259 or type N coax connectors, so
the coax must be run into the operating posi-
tion prior to adding the connectors. Figure 5
shows the box cover in place and the corks
in the unused adapters on the bottom. Add
silicone caulk around the wires as they come
out of the bottom of the box to prevent small
insects from getting into the box.

Figure 6 shows the panel | made of alu-
minum and wood frame mounted on the wall
behind the operating desk with several wires
coming into the room. The same % inch
adapters are used in this panel as in the bot-
tom of the box. You may also use the corks
and silicone to prevent air leakage into the
room from the wall. Previously there were

Figure 3 —The box mounted on the end of the house.



Figure 4 — The wires going through the
box into the attic.

Figure 6 — Interior panel on wall behind the operating desk.

S0O-239 connectors mounted in this panel,

but running the coax straight through elimi-

nates the chance of loss due to connectors.
The odd pieces of coax on the tower have

New Products

LUSO 90 FOOT CRANK-UP TOWER

OLUSO has installed its first tower in the US at the station of Ken Moak,
KMB8AM, of Urbana, Ohio. Shown at the 2010 Dayton Hamvention, the
LUSO90US is a motorized crank-up tower that rises to 90 feet by means of a
motorized winch controlled from inside the station. Nested height is 30 feet.
The LUSO90US is made from four sections ranging from 47 inches wide
at the base to 17 inches at the top weighs more than 9000 pounds. Price:
$20,000. Other models are available, ranging from 70 to 170 feet. For more
information, specifications and photos, visit www.luso.us.

been removed and the interior screen on
the gable vent has been replaced. My wife
is pleased with the new look and antennas
are performing well. This project is easy

Figure 5 — Box
closed prior

to wires being
dressed to

the tower.

to fabricate and cost well under $100. The
hardest part is crawling around in the attic
to get the wires into the wall. If you need a
safe, dry way to get coax into the shack, this
one works well.

David Waits, K4VMV, was first licensed in
1957 as KN4VMV and soon thereafter became a
Technician class with his current call. After
letting his license expire, he regained interest
in the 1960s and got the call WB4JXE. He later
obtained his old call and his Amateur Extra
class license.

David loves working with antennas and oper-
ates on 160, 75, 40, 6 meters as well as on the
146 and 440 MHz bands. He is a member of
ARRL, Gadsden Amateur Radio Club, West
Carolina Volunteer Examiner Group and
NAQCC #3683.

David retired from the Federal Civil Service
as Fire Chief at Fort McClellan, Alabama in
1996. He then went to work for the City of
Gadsden and retired again from the Gadsden/
Etowah County Emergency Management
Agency in 2008. You can reach Dave at 2169
Cove Circle E, Gadsden, AL 35903 or at

k4vmvl@charter.net.
Did vou enjoy |
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PRODUCT REVIEW

Yaesu FTM-350R Dual Band FM Transceiver

Reviewed by Howard Robins, W1HSR
Contributing Editor

The FTM-350R is one of the more
feature rich dual band radios | have had
the occasion to use. | will elaborate on the
features in this review. However, it is worth
mentioning up front that this dual band rig
also operates in the amateur 222 MHz band
with 1 W of output power. It has APRS
— Automatic Packet Reporting System —
built-in, too.!

Separated Front Panel
and Main Radio Unit

The FTM-350R has a separated front
panel (control head) that is connected by um-
bilical to the main radio unit. RJ-11 and RJ-
45 connectors are used for mic and umbilical
connections. Note that the front panel cannot
be attached to the main unit. The included
mounting bracket for the front panel is an L
bracket with a suction cup on the bottom.
This leaves much room for improvisation.

1APRS is a program developed by Bob
Bruninga, WB4APR. For more information,
See WWw.aprs.org.

900 ‘.
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The front panel has a larger than usual
display with brightness, color (eight choic-
es) and contrast adjustable in the menu
system. The panel is split into left and right
half radios with mirrored controls on each
half. Each half has a VOLUME control and a
TUNING knob. The left side is dominant in
that its tuning knob doubles as selector dial
while working with the menus.

There are three buttons on each side of
the display and five more under the display.
The functions of many of these buttons
change depending upon Smart Function
mode. The eleventh button is the POWER/
LOCK button. While a mic is included in the
box and the rig is optionally Bluetooth ca-
pable, there is also a mic built into the front
panel and the top button on the right serves
as PTT. There are two built-in speakers, so
external speakers are optional.

The main radio unit weighs in at just over
3.5 pounds. There are connectors for the um-
bilical and mic (yes, a second mic connec-
tor) on one side panel, and RF, data, line-in,
and external speakers on the opposite side
panel. Of course the fused power cord is also
on this end of the main unit. There is a third
speaker built into the main radio unit. From

Key Measurements

Summary

0.25 0.2 0.1
Receiver Sensitivity (12dB SINAD, pV)

64@10 MHz 92@10 MHz**

I3 ‘7 ‘ ﬂ
60 81@10 MHz 90

Receiver 3rd-Order Dynamic Range (dB)
58@20 kHz* 63@20 kHz*

p] -
40 65@20 kHz* 70

Receiver 3rd-Order Dynamic Range (dB)
59 63

ChRej U 90

Adjacent Channel Rejection (dB)
109 129

% 60- - 134“"
65 98

135
®| % v

m 60 67 120
Image Rejection (dB)

e

b Audio Output (W)

IF Rejection (dB)

PRO054

Key: 2M 1.25M
** Off Scale
*Measurement noise limited

at value shown. 70 cm

Bottom Line

The FTM-350R is a top-of-the-
line mobile FM transceiver with well
thought out controls. It offers some
unusual features such as 222 MHz
transmit and a stereo FM broadcast
receiver, as well as options such as
APRS and Bluetooth connectivity.

Mark J. Wilson, KIRO ¢ Product Review Editor

¢

klro@arrl.org
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a menu, you can enable the control head
speakers, main unit speaker, all speakers or
no speakers. Another menu allows you to
tailor the audio a bit by enhancing the high
or low tones in several steps.

Three helpful documents are included in
the package: Operating Manual (52 pages),
APRS Manual (35 pages), and two pages of
diagrams depicting the installation of op-
tional accessories, connections, and settings.
Installation instructions for the optional ac-
cessories were weak or nonexistent — the
diagrams were a lifesaver.

System Organization

This rig has so many features that I really
did not get too far on my own before crack-
ing open the manual. There are Set Mode
menus, Smart Function keys, and Special
Function Mode to configure the various
installed features. It takes a little experi-
ence to know where to go to adjust settings.
However, | must say that given the consid-
erable suite of features, the keys and menus
are very well thought out. After only a few
minutes to get acquainted with them, making
adjustments becomes fairly intuitive. A lot
of consideration had to go into designing a
system with so many features and options to
make them reasonably manageable.

Too often | find that ergonomics and
user-friendliness are left out of the equa-
tion. What good is a feature-rich radio if
you can never figure out how to program
it? | have a “simple” 2 meter radio that has
such cryptic stenciling on the buttons that |
need to refer to the manual to make simple
changes, such as switching from memory to
VFO or changing power level. Yaesu did a
great job with this radio.

The three buttons to the left of the dis-
play are FWD, BCK and SET. Pressing the
FWD or BCK buttons scrolls through several
page displays: Main radio — Navigation
— Clock — Barometer/Altitude — GPS.
Which pages are included in this scheme
is user settable.

Pressing the SET button brings you to
the menu groups. Once there, turning the
left TUNING knob indexes or scrolls from
one group to the next; pressing the knob se-
lects and opens the group. Turning the knob
indexes into the list of options within the
group; pressing the knob selects the option
for setting. Rotating the knob scrolls through
the available choices for setting the option.
The groups are: Audio, TX/RX, Display,
Memory, APRS/PKT, Scan, System, Navi,
Timer/Clock, Signaling and Option. So, most
of the settings for this rig are implemented
using the same buttons and procedures.

The five buttons below the display are
called Smart Function Keys. Their functions
change with the push of the F key, which is

Table 1

Yaesu FTM-350R, serial number 9M010140

Manufacturer’s Specifications
Frequency coverage: Receive, 0.5-1.8 MHz

(AM), 76-108 MHz (WFM), 108-137 MHz (AM),

137-174 MHz (FM), 174-222 MHz (WFM),
222-250 MHz, (FM), 300-336 MHz (AM),
336-470 MHz (FM), 470-800 MHz (WFM),
800-999.99 MHz (FM, USA version cellular
blocked); transmit, 144-148, 223-225

(USA only), 430-450 MHz.

Modes: FM, AM receive (specified frequencies).

Power requirements: Receive, 500 mA,
transmit, 10 A on 144 and 430 MHz
(50 W output) at 13.8 V dc.

Minimum operating voltage: Not specified.

Receiver

Sensitivity: (10 dB S+N/N) 0.5-1.7 MHz, 5 pV;
108-137 MHz, 0.8 pV; 300-336 MHz, 0.8 pVv
(12 dB SINAD) 76-108 MHz, 2 pV; 137-150
MHz, 0.2 pV; 150-174 MHz, 0.25 pV; 174-
222 MHz, 1 pV; 336-420 MHz, 0.25 pV; 420-
470 MHz, 0.2 pV; 470-800 MHz, 5 pV; 800-
900 MHz, 0.4 pV; 900-1000 MHz, 0.8 pV.

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

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

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: 4 W at 10% THD into 4 Q
(external speaker).

Transmitter

Power output: 50, 20, 5 W (hi, med, low)
at 13.8 V dc £15%.

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 the ARRL Lab

Receive, As specified, except 0.5-1.71

MHz (AM). 800 MHz and up, 800-
868.990, 894.010-911.990, 943.510-
956.990, 988.510-988.510-999.990
MHz (FM); transmit, as specified.

As specified.

At 13.8 V dc: Receive, 960 mA (max vol,
max lights, no signal, both receivers),
300 mA standby, min lights). Transmit,
146 MHz, 9.1, 5.8, 3.1 A (hi, med, low),
440 MHz, 10.5, 6.2, 3.4 A (hi, med, low).

9V dc (5, 17, 30 W output typical).

Receiver Dynamic Testing!

For 12 dB SINAD, 146 MHz, 0.18 pV;
223 MHz, 0.2 pV; 440 MHz, 0.2 pv,
902 MHz, 0.38 pV; 100 MHz, 0.7 pV.
For 10 dB S+N/N, 1 MHz, 0.47 pV;
120 MHz, 0.7 pV; 340 MHz, 0.7 pV.

20 kHz offset*: 146 MHz, 63 dB; 223 MHz
58 dB; 440 MHz, 65 dB, 902 MHz, 64 dB.

10 MHz offset: 146 MHz, 92 dB; 223 MHz,
64 dB, 440 MHz, 81 dB, 902 MHz, 70 dB.

146 MHz, 91 dB; 223 MHz, 93 dB;
440 MHz, 108 dB; 902 MHz, 76 dB.

20 kHz offset, 146 MHz, 59 dB; 223 MHz,
63 dB; 440 MHz, 56 dB; 902 MHz, 48 dB.

IF rejection, 146 MHz, 129 dB; 223 MHz,
109 dB; 440 MHz, >134 dB; 902 MHz,
125 dB.

Image rejection, 146 MHz, 98 dB; 223 MHz,
65 dB, 440 MHz 67 dB; 902 MHz, -3 dB.

At threshold, 146 MHz, 0.1 pV, 0.25 pVv
(max); 223 MHz, 0.1 pV, 0.27 pV (max);
440 MHz, 0.12 pV, 0.29 pV (max).

At full scale, 146 MHz, 5.3 pVv;
223 MHz, 3.8 pV; 440 MHz, 6.1 pV.

3.3W at 10% THD into 4 Q.
THD at 1V RMS, 1.5%.

Transmitter Dynamic Testing

146 MHz, 53, 20, 5 W (hi/med/low);
223 MHz, 1 W (fixed); 440 MHz,
as specified.

>70 dB. Meets FCC requirements.

Squelch on, S9 signal: 70 ms.

146 MHz, 134 ms; 223 MHz, 130 ms;
440 MHz, 115 ms.

Size (height, width, depth): Control panel, 2.6 x 6.2 x 1.3" (not including knobs and connectors);
rear chassis, 1.8 x 5.5 x 5.9". Weight, 4.6 Ibs (panel, chassis and connection cable).

Price: FTM-350R, $550; FGPS-2 GPS unit, $80; CT-133 GPS cable, $70; CT-136 GPS
adapter, $30; BH-1A Bluetooth stereo headset, $90; BU-1 Bluetooth adapter, $70; FEP-4
earphone for BH-1A, $20; CAB-1 charger sleeve for BH-1A, $10; FVS-2 voice guide unit,
$35; CT-140 packet cable, $55; ADMS-350 Windows programming software and cable, $50.

T“Left Side” and “Right Side” receivers measured identically.
*20 kHz offset measurements were noise limited at the values indicated.
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Figure 1 — Two examples of the FTM-350R display during APRS operation. (Left) Received positions include an icon,
distance, relative location (D), speed and coordinates. (Right) Received weather beacon information can include temperature,
precipitation and wind speed.

the lowest of the three buttons to the right of
the display. There are four sets of functions
with the optional Voice Guide Unit installed
and APRS activated. Pressing and holding
the F key brings up a fifth set of functions
that control squelch type and tones.

A Special Function Mode is accessed by
powering up while pressing the key to the
left of the power key. In this mode you can
reset the radio, reset APRS settings, setup
cross-band repeat, control cloning, turn on
Bluetooth pairing and so on.

Channel programming is equally simple.
Each memory channel can store frequency,
split/offset, tone, power level and alphanu-
meric label. | like the fact that the power
level is included — it avoids accidentally
using too much or too little power when
changing channels, and results in less fum-
bling around while on the road. There are
eight character positions for each alphanu-
meric entry. The large alphanumeric display
is crisp and readable from several feet away.
The frequency is also displayed in a smaller
font. Each half of the radio has its own set
of 500 programmable channels.

Yaesu’s MH-48 microphone, which has
four programmable P buttons, is included.
These buttons can be set to most common
functions such as TX power, repeater shift,
reverse, scan or tone. There are also UP and
DWN buttons that can be used to change
channels or frequency in VFO mode. The
alphanumeric keypad can be used for direct
entry of numerical information, such as
frequencies or pairing codes, and text for
APRS text messages. The A, B and C buttons
on the mic can be used to navigate the text
message entry fields.

Built-in Features

Packet Radio and Automatic Packet
Reporting System (APRS)

Yaesu, with the FTM-350R joins Ken-
wood in providing mobile APRS. The Set
Mode, APRS group, provides one-stop
shopping for all APRS parameters such
as MYCALL, SSID, icon, Beacon rate,
SmartBeaconing Path, and so on.2 There are
a number of interesting ways that beacons
can be managed in this radio. In addition to
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manual, auto and SmartBeaconing, there
are Interval, Proportional, Decay, Slow
Speed and Rate Limit controls available.
Proportional cycles through a series of Path
routes over a period of time. Decay extends
the preset beacon interval when your ve-
hicle is stopped for a period of time. Your
beaconed position can be fixed or based on
actual coordinates with the optional GPS
receiver attached.

Received positions are displayed on the
full screen and include icon, distance, a
graphic display of relative location, speed
and coordinates. Received weather beacon
information is decoded and displayed quite
clearly. See Figure 1 for some examples.
With the Smart Function keys set for the
APRS functions, pressing the S LIST button
brings up a list of received beacons; turning
the left tuning knob indexes through the list.
Pressing that knob selects and opens the
beacon info for reading.

Text messaging works in similar fashion.
After | received a message that was sent as
a bulletin, a little message icon appeared on
the main screen. Pressing the MSG button
brings up a list of messages and turning
the left tuning knob scrolls through the list.
Pressing that knob selects and opens the
message for reading and reply.

Muting the APRS side of the radio (the
side you select) is an option that makes it
possible to not have to turn down the volume
to avoid listening to packet clatter. You can
also select options for alerting you when
various types of beacons are received.

Alerting has been taken to another level
with this radio. Some of us manually set up
a 100 Hz tone to be transmitted with position
beacons. Receivers are set up to open squelch
when they are close enough to the transmitter
to decode the tone. Hearing packet clatter
alerts you to the fact that you are within sim-

2SmartBeaconing is an algorithm created by
Tony Arnerich, KD7TA, and Steve Bragg,
KA9MVA, of HamHUD for adjusting transmit
rate based on speed and heading changes
of the vehicle. See www.hamhud.net for
more details on this algorithm.

3See QST Product Review, February 2008.
Past QST reviews are available to ARRL
members at www.arrl.org/product-review.

plex range of another station (digipeaters do
not repeat the tone), which means you could
make voice contact on the APRS frequency
and move to a different frequency to have a
conversation if desired. Kenwood made this
a feature in the TM-D710 that could simply
be turned on and off.2

Needless to say, this conventional 100 Hz
tone arrangement could also be implemented
on the FTM-350R. However, it seems Yaesu
has adapted its proprietary alerting features
(Enhanced Paging and Coded Squelch, EPCS
— more on this later) to work with APRS.
You can set up alerts when beacons and
messages from specific stations are received,
or for those received from any station meet-
ing range criteria that you can set. With the
Voice Guide Unit installed and MSG VOICE
turned on (in the APRS/PKT Set group), call
sign and message will be announced. There
are filters that can be used to limit which
beacons and messages will be announced.
For example, it is possible to set up a filter
so that only participants in a public service
event are displayed.

We bought the CT-140 data cable to see
how this radio would work with a PC. This
cable has an 8 pin mini-DIN plug that goes
into the data port on the main radio unit. On
the other end of this cable are a 9 pin female
D connector for a PC serial port, and a 6 pin
mini-DIN connector for an external TNC.
There is no information in either manual on
using the built-in TNC for anything other
than APRS. You can select either GPS or
packet to be outputted on the data port.
There are TXD and RXD pins on the serial
PC connector diagram, but no PTT.

| tested the packet cable using Hyper-
Terminal and mapping software. The GPS
GPRMC and GPGGA sentences are sent,
and they did spill into HyperTerminal with
their coordinates reflected on the mapping
software. (GPRMC and GPGGA sentences
are standard strings of data that contain lati-
tude and longitude, speed, bearing, time and
other information used by GPS systems.) |
switched the data output to the packet mode
and saw raw APRS data spill out. I tuned
to a local packet node frequency and saw
its ID beacon and some other packet data. |
could not get a command prompt, so could



not exercise the internal TNC any further.

I am a bit surprised that the built-in TNC
is set up for APRS only. While
APRS is the dominant packet ap-
plication these days, there are still
some conventional packet nodes,
BBS and Winlink 2K in use for
emergency communications. If
you want to use this radio for
those purposes, you will have to
add a fully functional external
TNC to do so.

While | am mobile, | like to
keep APRS running; which ties
up one side of the radio. | wish

e SRR

CT-143

APRS could be implemented to
run in the background, perhaps
as a third channel, so that both
halves of a dual band radio could
run in the foreground. Too much
of the radio becomes dedicated to
APRS the way it is implemented
on any radio available today.

AF Dual

This feature lets you monitor an Amateur
Radio frequency on the right side of the
radio while listening to the built-in AM/
FM broadcast radio on the left side. (The
FM receiver is stereo and makes use of the
two speakers in the control head.) There is
also a LINE-IN connector that lets you at-
tach your own MP3 player or other audio
source. Ifa signal is received on the amateur
frequency, audio switches to it and the other
audio source will not be heard. | tested this
with muted APRS operating on the right
side. The FM broadcast station came in,
uninterrupted except when beacons were
transmitted. APRS functioned — received
positions were displayed and periodic
beacons were transmitted (right side set to
main or active transmit side). The interrup-
tion only lasted for the short time it takes to
transmit a beacon.

Band Scope

In VFO mode you are able to observe
activity on £22 or +50 channels from your
frequency. There is even a 10 dB attenuator
that can be switched in or out if strong local
signals are a problem.

Clock/Timer

One of the FWD/BCK pages displays the
clock functions. The current date and time,
count up, and count down timers are mode
choices. Lap functions are optional selec-
tions. Average and maximum speed can be
displayed instead of lap when the GPS is
connected. One neat feature is that it plays
a unique note on the hour, every hour. You
can leave the clock page up if you want a
large digital clock to look at, and it won’t

Figure 2 — We ordered several of the many
available accessories for our FTM-350R, including GPS,
Bluetooth and Voice Guide. See text for details.

interfere with other radio functions. There
are areas on the clock display that indicate
what channels/frequencies the left and right
sides are on.

Scan Modes

The FTM-350R has four scan modes:
VFO, Memory, Programmable Memory
Scan (PMS) and Priority Channel Scan
(Dual Watch). VFO and Memory scan are
just that. PMS — there are nine pairs of
band limits (upper and lower frequencies)
that can be programmed for scanning. Dual
Watch — Priority memory channel 000 can
be programmed to be checked for activity
while operating in VFO or memory mode.

WX Alert Scan has become so common-
place that it does not warrant explanation,
and there is none in the Operating Manual.
This feature can be turned on and off in the
Set Mode, TX/RX Group. In memory scan
mode with just a few channels programmed,
| observed that the 10 weather band frequen-
cies were also being scanned. I noticed a
brief stop in the scan and a full scale S-meter
reading on one of the frequencies, but heard
no audio. | assume that with this feature on,
if the National Weather Service transmits
the 1050 Hz alert tone, the FTM-350R
will stop on that WX frequency and open
squelch. There is no WX indication on the
main radio display.

Tones

In addition to the usual CTCSS and
DCS, Enhanced Paging and Code Squelch
(a Yaesu proprietary system) is also incor-
porated into this radio. EPCS uses paging
memory and tone pairs to accomplish se-
lective calling. The receiver remains quiet
until the stored tone pair is received with
paging activated. A bell ringer can be as-
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signed to sound when the tones are received.

Barometer/Altimeter

One of the available page displays
is the barometer/altimeter, which
uses the built-in sensor to determine

barometric pressure. This pressure

is shown numerically in the up-
per right side of the display and
graphically on the left side. The
graphical display is over a user
changeable time scale from 2 to
24 hours. Altitude and position
coordinates are also displayed
on the right side when the op-
tional GPS receiver is attached.

Cloning

With the Yaesu CT-135 or
equivalent cable plugged into the
data ports, memory contents and
configuration data can be trans-

ferred from radio to radio. This feature is
implemented in the Special Function Mode
(accessed by powering up with the button
to the left of the power button pushed). The
data port is a standard 8 pin mini-DIN, so
I suspect that fabricating a cable for this
purpose should be fairly simple.

Optional Hardware Installation

We added most of the optional features
(Figure 2), including the Bluetooth Adapter
Unit (BU-1), Bluetooth Headset Charging
Sleeve (CAB-1), GPS Antenna Unit (FGPS-
2), GPS Adapter (CT-136), GPS Connection
Cable (CT-133), and the Voice Guide Unit
(FVS-2).

Installation of the Voice Guide Unit re-
quires removing the lid from the main radio
unit. Mating surface mounted connectors
on the PC boards (PCB) made this a very
simple installation. One word of caution,
however; the speaker mounted on the lid has
very short connecting wires that broke when
the weight of the lid stressed the soldered
connections. The other end of that wire has a
pin connector that I could have pulled off the
PCB, but | did not get the chance to do that.

The other devices are installed in or
onto the front panel following an order of
process. There are six screws on the back of
the panel that must be removed. The panel
has circuit boards on both halves, but the flat
ribbon cable that ties them together is long
enough to let you work. The Bluetooth BU-1
has a surface mount connector that mates
with the panel’s PCB (Figure 3). Once that
is installed, the panel can be reassembled.

Two of the screws previously removed
held a cover plate in place. The access port
that was covered by this plate has a connec-
torless flat ribbon cable pigtail. That pigtail
must be inserted into a connector on the
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GPS connection cable. There
was just enough room to ma-
nipulate the flat pigtail into the
cable connector. This required
care, as it was important to get
the flat cable properly inserted
without breaking it. The two
screws from the cover plate are
used to attach the GPS cable to
the panel.

The Bluetooth headset charg-
ing sleeve is installed last, to
avoid interference with the GPS
cable. Removing an adhesive
patch that covers the mounting
spot for the charging sleeve
reveals two tiny screw holes.
The charging sleeve screws
provide electrical and mounting
connections for charging the
headset battery. The good news
is that everything worked when
I reassembled the radio!

Optional Features

Bluetooth

After charging the Bluetooth headset,
| tried to pair it with the radio, but failed.
The headset was positioned behind the front
panel. After several retries, | moved the
headset to the front of the panel and pairing
succeeded immediately. My assumption is
that either the rear of the panel is shielded
or the Bluetooth antenna in the front panel
is focused forward.

| tested the Yaesu BH-1A Bluetooth
headset over the air and got good audio
reports. In fact if | did not mention that |
was using Bluetooth, nobody would have
known. You have the option of usinga PTT
button that is located on the earphone or
using VOX. VOX sensitivity adjustment, an
Option menu item, is either high or low, and
with the flexible boom mic, it is possible to
make it just right. | personally do not like to
use VOX, but if you want totally hands free
operating, this will give it to you. In Con-
necticut, and in many other states, hands free
operation is required for driver cell phone
use in a moving motor vehicle, so this could
help avoid having to try to explain to police
that this isn’t a cell phone.

I prefer hands free speaker phones and
in-ear devices to something that hangs on
my ear. | tested and found that standard
Bluetooth devices will pair and work with
the FTM-350R. My JVC HA-W700BT
clip-on Bluetooth device, with Bose in-ear
phones, paired with no problems. The phone
button on the JVC clip worked as PTT. The
received audio had great fidelity.

In a comparison test my transmit audio
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Figure 3 —The BU-1 Bluetooth adapter is a small PC board that
piggybacks on the control head. Accessory installation required
attention to detail but wasn’t difficult.

sounded better with the boom mic on the
Yaesu BT headset. Surprisingly, the best
transmit audio report came from the mic
built into the front panel. While mic char-
acteristics vary, this was a subjective test,
and gain and position adjustments could
modify perceived audio quality from any
of the mics.

Navigation

Most typical GPS receivers are used for
navigation and have detailed maps and much
useful information for the traveler. This is a
radio with an optional GPS receiver attached.
When Navi is enabled as one of your display
pages, pressing the FWD or BCK buttons
will scroll to it. There are a total of 16 point
memories in 4 four point groups. Latitude
and longitude can be manually entered or
stored in point memory from GPS positions.
There is a graphical compass on the left side
of the display. A D is located on the compass
that represents the destination relative to
your position. The object is to drive in the
direction of the D to get to your destination.
The right side of the display reflects the des-
tination point information and distance to it.

If you could use this feature to navigate
to received APRS position beacons it could
be useful in certain public service opera-
tions. Unfortunately, 1 could not find any
connection between the APRS and Navi
features to make this happen.

Audio Playback

The optional Voice Guide Unit provides
memory to record the last 30 seconds of
received audio — Last mode — or up to
five minutes total in eight variable length

memories — Free mode. The
VGU also provides for the
announcement of main band
operating frequency when the
operating band changes.

Closing Thoughts

I am pleased that Yaesu has
added APRS to their suite of
features. | am a bit disappointed
that the GPS functionality is so
integrated that it seems to require
the use of a Yaesu proprietary
GPS receiver, which precludes
working with external map-
based navigation systems. This
could be considered an attribute,
if you like this integrated ap-
proach, as it does not require an
external system to be fully APRS
functional. Everything is there,
but users might wish for the
map, graphics and other features
such as turn-by-turn routing of
navigation systems commonly available
today. Of course the GPS position data could
be outputted for manipulation by a laptop
computer running mapping software.

The FTM-350R is a significant departure
from typical dual band radios. It incorpo-
rates all the features hams expect and then
some, yet ease of use could hardly be made
better. Low power 222 MHz operation is a
bonus. Mabile installation should be a snap
given that the main radio unit can be hidden
almost anywhere, even in the smallest of ve-
hicles. Front panel mounting could require
some creativity, but | find that always to be
the case when they are detached. Having
mic connectors and speakers on both the
main unit and front panel is a big help. The
optional Bluetooth features work well, al-
lowing effortless hands-free operation.

As this review went to press, Yaesu
announced an updated model — the FTM-
350AR. Scheduled for shipping at the end of
2010, the new model features a redesigned,
adjustable angle suction mount for the
control head and new firmware. According
to Yaesu, new features include GPS and
waypoint data output in standard NMEA
format, APRS operation in the background
on a single band, additional voice alert
functionality, reallocated button functions
and use of the programmable button on the
microphone for APRS functions. Current
FTM-350R owners can get the new features
via a firmware update (data cable required).
Updated firmware and revised manuals are
available on Yaesu’s Web site.

Manufacturer: Vertex Standard, 10900
Walker St, Cypress, CA 90630; tel 714-827-
7600; www.yaesu.com.



Begali CW Machine

Reviewed by Bruce Prior, N7RR
ARRL Technical Advisor

After many years’ wait, the clas-
sic AEA MM-3 MorseMachine has
finally met its match. The Begali
CW Machine is more than just a
sophisticated keyer. It’s a code reader
that disciplines sending quality, a
Morse trainer for anyone from rank
beginners to experts, a logger for CW
or phone and for routine or contest
contacts, a transmitter for contacts
with other CW Machines via the
Internet, and a facility for controlling
a transceiver at a remote site via the
Internet. The CW Machine can be governed
by its supplied keypad or a keyboard, plus
any style of key or paddle. In a pinch, the
joystick could be used as a keyer paddle,
but its handle is not long enough to do so
conveniently. Although many functions work
without a computer, operation is enhanced
by connecting a companion PC to the unit.

The CW Machine is actually a series of
American hardware and software products
created by Ulrich Steinberg, N2DE, and
marketed through the Italian key manufac-
turer Begali. The CW Machine is supported
by N2DE from his home in Pleasant Valley,
New York. Ulrich’s customer support is
excellent. | caught him on the phone away
from home with some questions about the
CW Machine software and he happily talked
me through the situation without his access-
ing a computer.

Features and Functions

Here’s a quick summary of a few of the
tasks the CW Machine product line performs:

m Software and firmware enhancements
via free downloads.

= Memory keyer with modes A, B with
dot and dash memory enabled or disabled.
(The old ultimatic keyer mode is not cur-
rently included. See wh9kzy.com/ultimat.
txt for a discussion of ultimatic keying with
reference to a series of QST articles on the
subject. Since the CW Machine is governed
by software and firmware, ultimatic key-
ing could be added in response to owner
requests.)

mBug mode for right hand or left hand
bug emulation operation with a single-lever
or dual-lever paddle.

= Hand mode for sideswiper, bug or
straight key.

mCOMKEY mode to turn the CW Ma-
chine into an ASCII-to-CW converter for use
with other logging programs.
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mSSB mode for logging non CW con-
tacts.

= Variable font size on text in keyer and
trainer modes, making this product usable by
visually impaired operators.

mToggled sidetone with variable pitch
and volume.

mReversible paddle orientation.

m Toggled automatic character and word
spacing.

mToggled contest option.

m Contest serial number manipulation.

m Transmitter key down and pulse tuning
modes.

= Prosigns and embedded commands.

= Memories for up to 30 message of any
length up to a grand total of 12.6 kB for all
memories in regular keyer mode, and 100
messages totaling 512 kB from an accom-
panying computer in trainer mode.

= Message interruption and resumption.

= Multiple beacons with programmable
pauses.

m Clock and calendar coupled to a logger
with many features including log searching,
turning automatic logging on or off, upload-
ing to PC in ADIF format or loading log
information from PC to the CW Machine
and band differentiation.

m Automatic logging using hand mode
keys as well as electronic mode keying
devices.

= Duplicate contest call sign detection in

Bottom Line

More than just a keyer, the Begali
CW Machine developed by N2DE
offers a wide range of features for on
air CW operation and off air Morse
training.

real time to prevent duplicate contacts
before they occur.
m Timer with 10 minute ID alert for
SSB mode.

m Interface with the supplied numeric
keypad or an independent PS/2 key-
board or a computer via a serial port
or serial to USB converter.

m Morse decoder coupled with the
CW Trainer for disciplined sending,
including interface with any hand
key.
m Optional receive Morse Code
trainer.
mProgram adjustable potentiom-
eter speed range within the extremes
of 5to 75 WPM.
mExtremely slow CW (QRSS),
using coded commands.
mError codes.
m Completely different parameters
for two users or two different kinds of
operation, such as contests versus normal
QSOs.

An important design philosophy of the
CW Machine developer is to transmit Morse
with strictly standard timing, except for ad-
justments necessary to correct for transmit-
ter Morse character truncation. Farnsworth
speed, for instance, is not supported except
for code training that is not transmitted.
Staccato or elongated dits and dahs are not
allowed. An operator who wishes to transmit
from memories in nonstandard Morse needs
to use another keyer.

There are two cases in which the CW
Machine uses nonstandard Morse char-
acters — the exclamation mark and the
ampersand. Official ITU Morse code does
not include ! and & The CW Machine uses
—————— (think kW) for an exclamation mark
and - —- .. for an ampersand, which is the
same as the code for the wait prosign. Both
combinations are mentioned in the Wikipedia
Morse code article at en.wikipedia.or g/wiki/
Morse code. Those two Morse characters
are badly needed. Maybe their implementa-
tion on the CW Machine will pave the way
for their official ITU recognition.

If sending via a separate keyboard or via
the computer keyboard, text may be stored
ahead of time in a buffer that is displayed in
the lower portion of the screen and then sent
and displayed in real time in the upper por-
tion of the screen, or it can simply be typed
in while sending. See Figure 4.

The optional USB-serial adapter is very
short, requiring a user-supplied female-
to-male USB extension cable in order to
conveniently connect to a standard computer.
I found one in a parts store for $6. With a
laptop computer, the CW Machine could be
operated just with the short adapter.

An earlier version of the CW Machine
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was mounted in a larger en-
closure in which the operating
interface was tilted toward the
user. The current CW Machine e
version is housed in a substan- o
tially smaller enclosure that gt
takes up less space in the operat-
ing position. The accompanying
numeric keypad has a slightly
larger footprint than the CW
Machine itself.

The new box includes three
circuit improvements: It can
be powered through the se-
rial port; its audio socket is the
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the blue box before they have
to be saved to a computer and
erased from the keyer. Within
the keyer firmware — not just
in the accompanying computer-
based CW Machine Manager
software — is the ability to
convert logging data from the
native format the keyer itself
uses to ADIF format (a popular
file format used by many logging
programs), which makes the log
easily readable by the operator or
useful with other software. The
contest logger checks for dupli-

mini-stereo style used by most
earphones, as well as the small
speaker pair that is now included
with the CW Trainer firmware
and it now can key the negative voltages used
in some tube transmitters.

Reading the LCD display on the smaller
version may be easier if the box is tilted up
in some fashion. | tried propping the box ona
dowel, which worked just fine. After a while,
| found a better alternative was to leave the
blue box flat on the operating surface and turn
the LCD contrast down so it could be read
without strain from various angles.

Training

The optional training software module
is an implementation of the online book by
Carlo Consoli, IKZYGJ, called Zen and the
Art of Radiotelegraphy (www.qdl.net/ikOygj/
enu/index.html), a successor to the 2002
online book by William G. Pierpont, NGHFF
(SK), The Art and Skill of Radio-Telegraphy
(www.qgsl.net/n9bor/nOhff.htm). Carlo
Consoli has also written a special primer for
the beginner called Learning CW with the
Begali CW Machine (www.i2rtf.com/docs/
L earningCW.pdf).

Getting the CW Trainer operating is not
trivial. Neither is driving a fancy sports car
for somebody who normally drives a regular
sedan. The CW Trainer firmware needs to
be loaded from the operator’s computer into
the CW Machine box if it has been used as a
regular keyer. Similarly, returning to normal
keyer-logger operation from training mode
requires another firmware reload. The opera-
tion in either direction involves several steps
and takes about a minute.

The CW Trainer can be geared for a
complete Morse beginner who is learning
the characters. There are no charts of dots
and dashes to memorize. That poor method is
discouraged. Character groups and words are
presented as sounds to the student. Somebody
who is already skilled in Morse can continue
to improve by asking the CW Trainer to push
those skills to a higher level. For example,
a long message can be programmed to in-
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Figure 4 — If the CW Machine is used with a computer, text can
be stored ahead of time in a buffer.

Table 2
Begali CW Machine

Measured in the ARRL Lab

Code speed range: 5 to 74 WPM.

The code speed indicator is right on the
button.

Current drain (13.8 V dc): 13 mA idle,
14 mA while keying.

Minimum operating voltage: 8 V dc.

Size: 4.5 x 3 x 1.5 inches
(height, width, depth).

Price: CW Machine including a numeric
keypad, $295;

CW Trainer including a small dual speaker,
$30;

USB-serial adapter, $25; remote control
option, $25.

crease speed gradually, say, from 15 WPM
to 40 WPM.

A flash-card mode sends a word followed
by a pause before the word is displayed. | pre-
fer to use a very large font size for flash-card
practice. This facility helps a person learn
to understand a whole word by ear without
writing it down letter-by-letter.

CW Over the Internet

There is a facility accessible by clicking
the program icon on the CW Trainer screen
that allows one CW Machine owner to talk
on Morse with another owner by entering
the other operator’s Internet IP address. The
code-reader quality discipline applies both
ways, since text both coming and going is
displayed on the monitor.

Logging

The basic CW Machine without any
add-ons includes logging firmware that can
be used for routine operating as well as for
contesting. All contacts are stamped with
date and time. | keep my computer operating
on UTC time and date. The CW Machine
picks that up automatically. Log records of
up to 12,000 contacts can be stored within

cates and handles serial numbers
automatically. In CW mode, it
detects and records standard
exchanges and call signs sent
through the CW Machine for automatic
entry into the time-stamped log.

As a contest logger, however, this prod-
uct currently requires operators to become,
in effect, programmers during the prepara-
tion of messages to automate the exchange.
This requires a substantial learning curve.
Since the CW Machine is software defined,
its contesting facilities will doubtless im-
prove over time, but that day has not yet
arrived. At the moment, some contesters
may prefer to use the CW Machine as a
keying supplement to computer-resident
contest software.

Terminal Screen

Although the CW Machine will operate
without being connected to a computer, an
operator can best take full advantage of the
many capabilities of the keyer by using it
in conjunction with a computer. In normal
operation, the Terminal Screen will be used.
Both current and pending outgoing Morse
texts are displayed on the screen.

Bottom Line

The N2DE/Begali CW Machine already
works very well as both an on-the-air keyer
and as a Morse trainer. It is software and
firmware defined, so it will doubtless become
even more capable and operator-friendly. |
cannot recommend the current rendition of
its contest logger, though.

Seldom does a training product appear
that can give a fine boost to an operator who
is just beginning to acquire operator skills,
and also can serve admirably the continuing
self-improvement needs of the finest expert
operators. It is fitting that it bears the Begali
name, whose machined key products are
synonymous with quality.

Manufacturer: Officina Meccanica Pietro
Begali, Via Badia 22, 1-25060 Cellatica,
Italy; www.i2rtf.com; e-mail pibegali@
tin.it.



TECHNICAL CORRESPONDENCE

BONDING OF GROUNDING
CONDUCTORS

OFigure 1 of the April 2009 “Doctor is
In” column depicts the antenna installa-
tion at WAEDX. | would like to offer some
comments regarding the bonding of our
antenna system ground to the electrical
service grounding electrode system and of
experiences regarding precipitation static.

Safety Ground Issues
and Requirements

I frequently see illustrations that do not
show the requirements to bond the antenna
and station grounds to the electrical service
grounding electrode system.

I believe that we need to do all we can
to educate our fellow amateurs that bonding
of all of our ground systems to the electri-
cal service grounding electrode system is
a safety issue, not only for ourselves as
operators of the station, but for protection of
others who might come in contact with our
tower or perhaps a fallen antenna.

Our antenna systems could become en-
ergized with unsafe voltages due to faults in
our equipment or perhaps an unintentional
contact with a power line. We generally say
well, the tower is grounded or the antenna
coax is grounded at the tower, so we need
not be concerned. What we forget is that the
earth is not a bonding jumper. The resistance
of the earth between our tower or antenna
ground system is not low enough to permit
enough current to flow in the circuit to trip
a 15 or 20 A circuit breaker or blow a fuse.
This may, and sometimes has, resulted in the
antenna system being energized at 120 V ac
due to an equipment fault. The return path
through the earth cannot support enough
current to trip a breaker. This fault causes
the antenna system to remain energized
until someone discovers this, typically by
receiving an electrical shock.

I have seen many installations in which
a two wire line cord or three wire line cord
using an adapter to an older non-grounding
receptacle are used. Yes, the operator says
their station is grounded and in fact it is
connected to a ground rod outside the house
and at the tower. Those ground rods, how-
ever, are not bonded to the electrical service
grounding electrode and as mentioned
above, the earth is not a bonding jumper. The
equipment chassis may be hot at all times
due to energy coupled through an ac power

bypass cap in the equipment but not to the
point of causing a problem unless you were
to touch the equipment and some other item
that is properly bonded to the electrical ser-
vice grounding electrode at the same time.

Under normal operation some leakage
through the bypass cap on the ac line cord
in the equipment energizes the chassis but
not to the point of becoming harmful. It is
just a nuisance when you are touching some
other grounded object or standing on the
earth outside while working on the antenna.
This filter/bypass cap may fail at some point,
however, placing full line voltage on the
chassis and the complete antenna system.
Now we have a serious problem that may
not be uncovered for some time depending
on the equipment location and many other
factors.

By properly bonding the station ground
system, antenna ground system and coax
shield at the point of entry into the structure
to the electrical service grounding electrode
system as required by the National Electrical
Code, the equipment and antenna system
could not remain energized as the circuit
breaker would trip due to the fault current. |
suggest that when diagrams of antenna sys-
tems or station equipment are drawn, every
one show a grounding conductor bonding
the antenna system and station ground to
the electrical service grounding electrode
conductor.

National Electrical Code Grounding
and Bonding Requirements

I have pasted some excerpts from NFPA-
70 (2008), below. I suggest you review
Article 810 for an overview on how the
National Electrical Code (NEC) applies to
“Receiving and Transmitting Stations.” |
have made many presentations to amateur
clubs regarding proper bonding and ground-
ing of the amateur station. | find many folks
have no clue about the requirements of the
NEC and how these requirements relate to

1The National Electrical Code as a document
is protected by copyright law and can be
purchased from various publishers found
via an Internet search. Once it has been
incorporated into building codes, as generally
happens, the building codes are in the public
domain. For example, see the electrical sec-
tion of the California building code, based on
the NEC at bulk.resource.org/codes.gov/
ca_2010_title24_03.pdf.

the radio amateur or short wave listener.
Unfortunately some have learned fol-
lowing a personal experience or an insur-
ance claim that has been denied because
the station installation did not meet the
requirements of the NEC. We periodically
read in the press about people receiving an
electrical shock or being electrocuted by
having touched light poles and fences. This
could just as well be an amateur’s tower or
fallen antenna. Let’s remember safety first,
to follow good engineering practices and the
requirements of the NEC.
Section 810.20 Antenna Discharge Units
— Receiving Stations. (A) Where Re-
quired. Each conductor of a lead-in from
an outdoor antenna shall be provided with a
listed antenna discharge unit... (C) Ground-
ing. The antenna discharge unit shall be
grounded in accordance with 810.21. 810.21
Grounding Conductors — Receiving Sta-
tions... (J) Bonding of Electrodes

Extension to Precipitation Static

¢lInresponse to VE3CQH, also in the April
2009 “Doctor is In” column, you reference
static electricity from charged snowflakes.
This iscommonly called precipitation static
and can result from rain or snow. And, it
does not have to be raining or snowing at the
specific point for this to be introduced into
the antenna system. Since licensed in 1954
I have almost always used wire antennas
rather than a Yagi on HF. | place them high
and in the clear. Generally from the top of
a 100 foot or so tower to a tall tree. Many
have been greater than 300 feet in length for
80 and 160 meter operation. I generally use
window or open wire line to feed the antenna
from a balun or tuner located outside of the
home. When not being used all of my HF
antennas are grounded to a ground rod some
distance from the house.

When | desire to operate, generally every
evening, | unclip the alligator clips from a
ground bus out in the yard and bring one or
more ladder lines to the end of the house
where | attach them to a balun or tuner.
Many times as | have connected the alligator
clips with insulated covers (I learned a long
time ago that they had to be well insulated)
to the ground rod, balun or tuner, and have
noted significant arcs of as much as %z inch.
I just experienced this a couple of weeks
ago when rain and snow were in the area
but nothing was reaching the ground at that

Larry D. Wolfgang, WR1B ¢ Senior Assistant Technical Editor 4

tc@arrl.org
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time. My first exposure to precipitation
static was back in 1960 while working as a
dispatcher using a communications system
operating around 40 MHz. | was unable to
receive signals from another fixed station
about 30 miles distant or from a mobile
unit 5 miles away when another mobile unit
nearby could receive both of them clearly. It
was snowing hard at the time and | learned
that the static level generated by the snow
on the coaxial antenna on the tower top at
200 feet AGL was masking the received
signal.

During another occurrence one of the
technicians took me to the receiver location
and showed me the saturated limiter current
meter reading resulting from the precipita-
tion static. You might ask some professional
tower climbers about their experiences with
static discharge from the top of a tower or
tip of an antenna during a rain shower or
when a thunderstorm is off in the distance.

I have also noted an increased noise level
on my HF receivers during times of precipi-
tation static. So, you are correct in suggest-
ing that the condition may be precipitation
static. The Doctor correctly suggested that
a lightning arrestor might be a good idea but
stops short of mentioning the grounding and
bonding requirements that would eliminate
this condition, at least on the shield.2

Another thing that many folks don’t
consider in the selection and installation of
a transmission line surge protection device
(SPD) is that our receiving equipment
typically has a coil to the chassis essentially
connecting the center of the coaxial cable to
the shield and chassis of the equipment. We
install an SPD that may have a spark gap or
gas tube device between the center conduc-
tor and the shield. We need to remember that
the coil is essentially shorting out the spark
gap or gas tube keeping it from conducting
(the voltage does not rise to the firing point)
and protecting the equipment. Of course this
depends on where the SPD is located with
respect to the equipment coil and the level of
the surge energy. For this reason some SPD
manufacturers insert a capacitor between
the antenna connector and the equipment
connector while keeping the gas tube on the
antenna side of the cap. This lets the spark
gap or gas tube do what it is intended to
do without subjecting the equipment to the
surge energy. This results in a much lower
let-through voltage to the equipment and
greater equipment survivability.

2Recent standards changes specify a lightning
arrestor or surge arrestor as a product that is
used on HV power utility lines. Surge sup-
pression devices are used on all low voltage
(<1 kV) applications. See NEC Article 280.
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We also must realize that the SPD tends
to equalize the voltage on the center conduc-
tor to that on the shield at the location of the
SPD. If the SPD is some distance from the
equipment and the two are not well bonded
together there could be a significant differ-
ence in voltage on the center conductor at
the equipment end of the cable. We must
remember that a high impedance may result
if the coax cable length and the bonding
conductor length are the same and they both
just happen to be a ¥4 wavelength (or odd
multiple). This high impedance may result
in a high voltage at the equipment on the
center conductor of the coaxial cable when
the SPD is at a distant location.

You mention in your response to
VE3CQH in the last sentence that the
“ground connection need not be a terribly
low impedance one to work.” Well, this
depends on how we define work. If it is in-
tended to drain off the static charge, | agree.
However, we must be careful in making
statements of this type as it can mislead one
to believe that a high impedance ground is
suitable in clearing fault currents. This is all
dependent on the readers’ definition of the
word “work” and how we choose to define
a high impedance ground. Remember that
the ground is required to be bonded to the
electrical service grounding electrode with
the intent of clearing fault current. Therefore
it typically would not be a high impedance
ground.

I hope my comments have offered some
food for thought. Generally we tend to gloss
over many of the relevant details until we
are focused on the topic by a recent event
or discussion. Having been licensed for
55 years, being retired from Motorola and
having written portions of the Motorola
publication “Standards and Guidelines for
Communications Sites,” | have seen first
hand why all of what we are discussing here
is so important. — 73, Bruce Carpenter,
W3YVV, PO Box 84, Dayton, MD 21036 or
w3yvv@arrl.net

DUMMY LOAD FOR A Q-SECTION
¢ Several antenna designs have nonreac-
tive feed point impedances at resonance of
slightly more than 100 Q. These include
loops and 1% wavelength dipoles. A
Yswave transmission line matching section
(Q-section) will approximately match their
impedances to a 50 Q feed line. A dummy
load of about 100 Q can be a useful diag-
nostic tool while you are looking for antenna
system faults.

The required impedance of a Q-section
can be determined using the following
formula:

Zo=(Z1 % Z)) [Eq 1]

where

Z, is the characteristic impedance of
Q-section transmission ling,

Z, is the characteristic impedance of feed
line and

Z, is the resonant feed-point impedance of
antenna.
The physical length of ¥ wavelength is

found by using the formula:

M4 (in feet) = 246 x Vg/f

where

f is the frequency in MHz and

VR is relative velocity factor of transmission
line used for the Q-section, about 0.66 for
cable with polyethylene dielectric and
about 0.85 for cable with polyethylene
foam dielectric

Typically, the feed line is 50 Q coax
and the Q-section is 75 Q coax, so solving
Equation 1 yields a 112.5 Q antenna as the
matched load. Properly adjusted, and in
an appropriate environment, a square full
wave loop or a % A dipole will provide a
fairly good match — 112.5 Q is what the
Q-section must see in order for the radio to
drive a load with a 1:1 SWR.

What can go wrong with this magical
section of feed line? Aging coax might have
a different impedance or the coax connectors
might become corroded. Once fabricated,
however, a Q-section is not likely to mal-
function. The cause for improper operation
is probably that an incorrect parameter is
being used. Using the correct length means
knowing the correct velocity factor and then
cutting the cable without error. Also, you
may wonder whether the unmarked cable
a friend gave you is really RG-59. Perhaps
it’s RG-8X (or it’s RG-8 and not RG-6). It’s
easy to make a quantitative check on the
matching section: use a Q-section dummy
load! That would eliminate the antenna itself
as a source of your tuning problem.

A Q-section dummy load should have a
resistance of 112.5 Q. My junk box yielded
three nonreactive 25 W resistors, which |
wired as shown in Figure 1 to constitute a
116.5 Q resistive load.

[Eq 2]

50 Q

S0-239

133 Q 133 Q

QS1101-TechCor01

Figure 1 — Wiring diagram for dummy
load used by the author. Its resistance is
116.5 Q rather than the ideal 112.5 Q.



Figure 2 — (A) Typical loop antenna
installation utilizing a Q-section for
approximate matching. Since the loop’s
impedance is probably not well known, a

fault in this system will not be easily found

with an ohmmeter and SWR bridge. (B)

Before you step outside, this arrangement

can be used to verify that the Q-section
was built properly. The SWR should be
1:1 at the Q-section frequency. (C) The

radiating component has been replaced by

a 112.5 Q resistor. If the matching section
has been given the correct parameters,
the SWR at the radio should be 1:1.

Transceiver

GV

SWR Meter

Transceiver

(B)

Transceiver

©

SWR Meter

SWR Meter

Loop Antenna

75 Q Q-Section

Any Length 50 Q
Coax

1125Q
Dummy Load

75 Q Q-Section

1125Q
Dummy Load

75 Q Q-Section

Any Length 50 Q
Coax

QS1101-TechCor02

As power to my circuit is increased, the
first resistor to have to dissipate 25 W is
the 50 Q one. When it is at 25 W, the entire
circuit is handling almost 60 W. It can do
so indefinitely; for short periods you are
safe running much more power. The 75 Q
matching section and the 116.5 Q dummy
load result in an SWR of less than 1.04:1
on the 50 Q feed line. That’s fine for me.

Figure 2 and its caption illustrate practi-
cal use of a Q-section dummy load. Notice
that the length of the quarter-wave match-
ing section is frequency dependent, but the
length of the feed line, the impedances of
the feed line and the matching section, and
the resistance of the dummy load do not

depend on the operating frequency. — 73,
Bob Raffaele, W2XM, 5 Gadsen Ct, Albany,
NY 12205 or w2xm@arr|.net

Technical Correspondence items have
not been tested by QST or the ARRL unless
otherwise stated. Although we can’t guarantee
that a given idea will work for your situation,
we make every effort to screen out harmful
information.

Materials for this column may be sent to
ARRL, 225 Main St, Newington, CT 06111; or
via e-mail to tc@arrl.org. Please include your
name, call sign, complete mailing address,
daytime telephone number and e-mail address
on all correspondence. Whether praising or
criticizing a work, please send the author(s) a
copy of your comments. The publishers of QST
assume no responsibility for statements made
herein by correspondents.

Feedback

OIn “Product Review — Wouxun KG-UVD2
and KG-UVD1P Dual Band Handheld Trans-
ceivers” [Nov 2010, pp 52-57] we listed
Wouxun.US as the US distributor. Wouxun does
not use a US distributor, but works directly with
retailers. Wouxun radios are available directly
from several QST advertisers, including Associ-
ated Radio (www.associatedr adio.com), Aus-
tin Amateur Radio Supply (www.aar adio.com),
Lentini Communications (www.lentinicomm.
com), Powerwerx (Www.powerwer x.com),
Radio City (www.radioinc.com), Total Radio
Service (www.totalradioservice.com) and
Universal Radio (www.univer sal-radio.com).

Oln “Revisiting a 10 and 6 Meter Mobile An-
tenna” [Nov 2010, pp 45-46] Figure 3 omitted
the depth of the holes in the coil for the whip sec-
tions. They should have been shown as 2 inches.

¢lIn “An Expanded Scale Voltmeter for 120
or 240 V ac — With a Bonus” [Nov 2010,
pp 43-44] the caption of Figure 1 has the
wrong information on the board fabricator.
The boards are available from FAR Circuits
at www.farcircuits.net. The author notes
that following additional development, he
has found that for the 120 V version only, R1
should be removed and replaced with a jumper,
while R3 should be changed to 1 kQ.

¢In “Product Review—Yaesu FTDX5000D
HF and 6 Meter Transceiver” [Dec 2010,
pp 42-47] our review said: “The two discrete
and comparable receivers make it possible to
transmit and/or receive on separate bands —
SO2R in a box.” Later we explained: “The
FTDX5000 opens the door to SO2R with a
single box and, if desired, just one antenna.
This is true as far as it goes, but because you
cannot listen on one receiver/VFO while
transmitting on the other with the FTDX5000,
it’s not “true SO2R.” So, we stand corrected in
that regard and apologize for any confusion.

¢lIn “Gimme an X, Gimme an O! What'’s that
Spell? — Radio” [Dec 2010, pp 33-37] the cor-
rect Mini-Circuits part number for the SPDT
PIN diode switch in Figure B is ZMSW-1211.

¢lIn “Hamspeak” [Dec 2010, p 101] Sheldon,
K4MAS, wrote to say the frequencies listed for
WWYV are slightly incorrect. The list should
start with 2.5 MHz and 25 MHz should be
eliminated.

Strays

| would like to get in touch with...

Qanyone with a copy (DVD or VHS) of the 1946
film So Goes My Love, starring Don Ameche.
The film is based on Hiram Percy Maxim’s
book, A Genius in the Family: Sir Hiram
Stevens Maxim through a Small Son’s Eyes.
— Scott Verity, KC2FBYV, kc2fbv@gmail.com

Oplankowners of the USS Haddock SSN-621,
especially Chief Radioman Charles Kovacs
and Marcus R. Johnson. — Stephen Hawkins,
NG@G, ng0g@arrl.net
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Roger, W5RDN, asks: | know they

makelightningarrestor sfor multiwire
rotator cables. | donot haveone, however.
Thecontrol cablefrom my rotator termi-
nates into a socket mounted in the metal
plate at the bottom of the window in my
shack. If | make a second socket on the
platewith all wiresgrounded and plugthe
rotator intothat whennot inuse,wouldthis
protect the rotator motor windings from
lightning aswell asan arrestor would?

The point of the arrestor (or your

ground connection) on the bottom of
the rotator cable is to protect the station
equipment from lightning induced current
coming down the cable toward your station.
It is not designed to protect the rotator. In
that regard, if you have a solid low imped-
ance ground, your grounding plug should
be at least as protective as an arrestor, and
likely better, but only whenever the cable is
actually moved to the ground connection.

The advantage of the arrestor is that it
does what it does even if you don’t remember
to move the connection, or even while you are
on the air. Having both is even better — move
the cable during threats of (but not during)
lightning storms for the most protection.

I haven’t heard of many rotator motors
being damaged in storms. | suspect that
with a metal housing and a ground con-
nection, little current will have a reason
to flow within the rotator as long as there
is a continuous connection from the mast
through the housing to the grounded tower.
Lightning current can indeed come into the
station on rotator control cables, as well as
power and telephone lines.

Doug, WA2NPD, wantsto attach two

Yagi antennas, oneatribander (20, 15
and 10 meters) and onecovering 17 and 12
meters, to an 8 foot mast extending from
thetop of ab55foot tower. Heasks: How far
abovethetribander, whichwill bemounted
at thebottom of themast, should | position
thetwoband Yagi tominimizeany mutual
interference between the antennas?

Interaction is usually a problem if
antennas are both resonant on the

THE DOCTORIS IN

operating frequency. If it were a problem,
8 feet would likely not be far enough away
to avoid it in any case. | didn’t check every
combination, but did confirm that a shorter
antenna slightly above a modeled Yagi
didn’t affect its pattern, although there was
a slight change in the impedance.

Check out some types of commercial
multiband — particularly five band — Yagi
antennas. They often have their elements
on the same boom. Of course, there may be
some tuning effects that the designers take
into account, and the farther apart the better
on that score.

One potential problem to watch for is
that you don’t end up with an unintended
resonance from the unused antenna. Typi-
cally, the unused antenna is switched off and
the coax left open. That open circuit will be
transformed by the coax into a reactance at
the center of the unused antenna that will
shift its resonance — possibly to one of the
bands of the other antenna. This is especially
the case here since some (10 and 12 meters,
for example) are fairly close in frequency.

One way to check for this is to see if
there is a change in F/B (probably the easi-
est change to observe) on each band of one
antenna while you switch the feed of the
unused antenna from an open to a short. That
should move any resonance around. If it is
worse with the open circuit, you should ei-
ther terminate it in 50 Q or change the length
of coax, which will change the impedance
— be sure to recheck on all bands to make
sure you didn’t make it worse elsewhere.

Gary, W7SMA, asks. In a recent
QST article, you wroteabout install-
ing HF and VHF amateur gear in your
sail boat.! Could you share with uswhat
antennaand RF ground system you used?
For an HF antenna, | had a rigger install
special inline insulators at the top and
bottom of my backstay.? The backstay splits
(for tension adjustment) about 6 feet above

1J. Hallas, W1ZR, “Getting on the Air — It's
Time to Take to the Water,” QST, Jul 2009,
pp 51-52.

2Mine were made by Ronstan, designed for
the purpose and are available at Defender
Marine Supply, www.defender.com.

the deck, so the lower insulator is above that
point (just above the cockpit Bimini cover
in the photo) to avoid potential intermittent
connections through the fittings there. The
resulting length is about 30 feet and that is
extended via a lead-in wire about 8 feet to
an autotuner mounted directly below in the
lazerette compartment at the stern.

For a ground system, | have a short run
of coax shield from the tuner ground post
to a lug under an engine head bolt, in com-
mon with the heavy battery negative lead. In
addition to the engine, shaft and propeller,
this also picks up the power leads as they

Rear view of the auxiliary sloop Windfall. The
HF antenna is the stainless steel wire from
the stern of the craft to the top of the mast.
In addition to helping hold up the mast, it
also puts out a good signal if fed against and
reflected from a seawater ground.

Joel R. Hallas, W1ZR

¢ QST Technical Editor ¢

jhallas@arrl.org
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run around the boat, serving as capacitance
coupling to the sea water.

I had planned to augment the ground
system by drilling and tapping into a keel
bolt for an additional ground connection,
and also gluing aluminum sheet beneath
the cabin bins right against the outer hull
to add more capacitance to ground. After |
made successful 25 W AM, 75 meter contact
with the Antique Wireless Association AM
net centered in Rochester, New York, about
300 miles away on a summer afternoon, |
decided it was working well enough, since it
should be even less critical on higher bands.
No doubt, more could be done, but I can
usually work anyone | can hear.

For 2 meters, | just use the masthead
VHF marine antenna that | can switch
between the two radios. Although it isn’t
well matched on 2 meters, the loss in the
transmission line makes the SWR at the
radio low enough so that the transmitter
can operate. | can reach any local repeater
with ease. Do remember to keep it switched
to the marine radio so you’re ready for an
emergency.

QJim, NX9F, asks: Sincetheregistration
or tail numbers of US aircraft begin
with an N, and some ham callsdo aswell,
isit possibleto have aham call sign on an
aircraft tail?

The similarity between radio call signs

and aircraft tail numbers is not a coinci-
dence. “The first use of aircraft registrations
was based on the radio call signs allocated at
the London International Radiotelegraphic
Conference in 1913.”3 This is not a US, but
an international phenomenon. As with the
US, there are multiple prefixes assigned to
many countries. For example, while N was
assigned to the US, and was used for many
years as an aircraft tail number prefix, it
only became an amateur prefix relatively
recently, after the FCC ran out of the W and
K series of call signs.

The administration of the two registra-
tion systems is handled by two different
agencies in the US, the FAA and FCC. They
assign and maintain their own series, and
each has provision for what is termed vanity
licensing, or requesting a specific available
number. Someone could thus request match-
ing numbers, within the constraints of each
system. For example, while the aircraft
series includes what we would call a “one
by two” (N1AB), the aircraft series do not
follow a number with more than two letters.
Tail numbers also cannot include the letters |
or O to avoid confusion with the numerals 1
and 0. In addition to having a single digit fol-

3en.wikipedia.org/wiki/Aircraft_
registration#International_standards

Tail number on WD6BOR’s 1948 Stinson
at the 2002 Air Adventure in Oshkosh,
Wisconsin.4

lowing a prefix, as do amateur calls, aircraft
may have up to five digits after the prefix,
so the range of possible common call signs
is limited (see the photo). In summary, yes,
a tail number could be both a ham call and
a tail number, either by accident or design,
as long as it met the requirements of both.

Note that this is not just a US situation,
but other countries also share the same
prefixes.

Jerry,W2JCNI,asks: | havelookedin

vainfor infoon stackingM oxon beams
and havefound nothing. I havesuccessfully
stacked other typesof directional antennas
and wonder why M oxonsarenot routinely
stacked. If it is feasible, how would you
properly feed such an arrangement?

The Moxon rectangle is a great com-
pact antenna invented by Les Moxon,
G6XN (SK). It is essentially a two element
reflector Yagi with the ends bent inward,
resulting in an antenna with about % the
width of the typical Yagi. One bonus feature
is the very clean azimuth pattern with a
smooth rearward null. Another Moxon plus
is that the driven element feed impedance is
very close to 50 Q, and thus is usable with a
split or dipole feed and no fancy matching
networks required. A common mode choke
should be used at the feed to avoid messing
up the nice pattern with coax radiation.
I am not surprised that there hasn’t been
a lot about stacking them, since that tends
to move them out of the compact realm,
and then why not just stack a pair of three
or four element Yagis. But yes, they can be
stacked. Just as with other small antennas,
the gain increases to somewhat more than
3 dB at % wave spacing and then falls off
as energy goes off at high angles. | would

4R. White, K1STO, “Hams Fly High at
Oshkosh,” QST, Nov 2002, pp 55-57.
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50 Q Moxon Antenna 1
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Figure 1 — Feed harness arrangement
usable with two Moxons, or any pair of

50 Q antennas fed in phase. The transition
between 50 and 75 Q coax should be
made with a PL-258 barrel connector and
two PL-259 plugs.

observe that the physical scale of the stacked
Moxons is such that a stacked array of
three or even four element Yagis is similar
in overall size, and will provide 2 or 3 dB
additional gain. While the EZNEC analysis
was conducted at 14.15 MHz with the single
or bottom antenna ¥ wave above ground,
the results should be similar at other bands
and heights.5

Regarding matching, EZNEC indicates
that the 50 Q feed is maintained closely
for each antenna in the stack, so any of the
usual arrangements for feeding pairs of 50 Q
antennas in phase should work. One is shown
in Figure 1.

5Several versions of EZNEC antenna model-
ing software are available from developer
Roy Lewallen, W7EL, at www.eznec.com.

Do you have a question or a problem?

Ask the Doctor! Send your questions (no
telephone calls, please) to “The Doctor,”
ARRL, 225 Main St, Newington, CT 06111,
doctor@arrl.org.
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SHORT TAKES

MFJ-1703 Transmitter Antenna Crossover

By Joel Hallas, W1ZR
QST Technical Editor, wlzr @arrl.org
Many amateurs have more than
one HF transceiver, either by design,
or because it just happened as they
grew into a new one. The MFJ-1703,
essentially a DPDT coax switch, is
intended to connect the two transceiv-
ers to two antennas, or even better,
one antenna and a dummy load. The
arrangement is such that each trans-
ceiver is connected to a load — either
antenna or dummy load, at all times.
This avoids inadvertently transmitting
with a transceiver driving into an open
coax jack.

Problem Solved?

It used to be that transmitting into
an open circuit was certain death
to final amplifier transistors.
Perhaps because manufacturers
have observed that amateurs are
not infallible, modern trans-
ceivers usually provide a fold
back circuit that reduces power

Table 1

output if the transmitter tries to Band
drive a mismatched load. This 160
should keep the transmitter 80
e - 40
from destroying itself, but it’s 15
so much safer [just ask any 10
shooter about trusting firearm 6

safeties — Ed.] to not give it an

ME)

Antennu/ Trenscefver
BF Safety Switch

1to &
2ta B [ ]

1ta B
2o A

MODEL WMFJ-1703

equipment to survive up to +43 dBm
(20 W) for 5 minutes. It seems un-
likely that most amateur gear should
be expected to do that.
The ARRL Lab protocol avoids
putting more than 10 dBm into a
receiver, and we haven’t yet de-
stroyed one, although that is likely a
conservative level. The last receiver
that | saw with an explicit spec was
the 1957 Collins 75A-4, which had
a sticker saying “Do Not Exceed
50 V” next to the antenna input.
That’s 50 W or 47 dBm at 50 Q.
That was the vacuum tube era,
perhaps a day when receivers were
able to take more abuse, although
they were also a lot heavier!
We measured some coupled sig-
nals at W1AW, our local multi-
transmitter station, perhaps
typical of a serious multiop

Measured Worst Case Port-to-Port Isolation and
Computed Signal Level and Voltage at Rated 150 W
(51.8 dBm) CW Input

Isolation (dB)

Signal Level (dBm)

Signal Level (V)

>50* 1.8 0.3
>50* 1.8 0.3
47.9 3.9 0.3
39 12.8 1.0
36.2 15.6 13
31.8 20.0 2.2

*50 dB isolation is instrumentation measurement limit.

contesting station. Those sta-
tions, as well as your local
ARRL Field Day group, have
equipment survive with fairly
tightly coupled antennas, some-
times on the same band. The
highest we could obtain was
about +20 dBm — this from a
1.2 kW PEP SSB transmitter
into a Yagi received by a nearby
160 meter dipole. At W1AW,

excuse — enter the "1703.

The Other Side of the Coin

The switch is designed to have two trans-
ceivers connected to it — typically, but not
necessarily, with one active at a time. While
the majority of the transmit power is routed to
one or the other of the antenna/dummy load
ports, a small fraction gets coupled to the
other transceiver port. We thought it would
be good to find out how much ended up there,
and ARRL Lab Test Engineer Bob Allison,
WB1GCM, was ready to measure the cross-
talk. The results are shown in Table 1.

Note that while the switch is rated for
operation only through 30, MHz, we tested
it at 6 meters as well. Many current trans-
ceivers operate up to 6 meters, and it seems

likely that if you have one of these, it will
still be connected to the switch while oper-
ated there.

How Much Isolation is Enough?

| polled the major transceiver manu-
facturers to try to get a sense of how much
RF is allowed at their transceiver receiver
inputs before there are problems. Interest-
ingly, none admitted to having a specifica-
tion, nor a design standard, that specified
the safe level. Some suggested that 20
dBm (Y0 W) into a receiver should not be a
problem. One noted that the HF equipment
they built for the US military was required
to meet MIL-STD 188-141B. This requires

as well as at most multitrans-
mitter stations, the maximum
into a receiver is usually reduced by the use
of narrow band pass filters, not to avoid dam-
age as much as to avoid intermodulation
products from nearby transmitters.

Thus, it appears that if it is operated
within its ratings the isolation should result
in coupled signals safely below anticipated
survivable levels on all bands. Extending
operation to 6 meters at 150 W may result in
signals close to what we were able to confirm
as safe at W1AW, so the MFJ limit of 30 MHz
may be good advice to follow.

Manufacturer: MFJ Enterprises, 300
Industrial Park Rd, Starkville, MS 39759;
tel 662-323-5869, fax 662-323-6551; www.
mfjenter prises.com. Price: $29.95.

Steve Ford, WB8IMY ¢ QST Editor

¢ sford@arrl.org
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Over the past few years, the open wire
transmission line has enjoyed something of
a rebirth in ham radio. Before coaxial feed
lines were still impractical for the ordinary
ham, open wire line was often homebrewed.
Insulators, ceramic or waterproofed wood,
separated solid copper wire by up to 6 inches.
Link or transformer coupling was used to
connect the transmitter output circuits to
the balanced feed line. The science of open
wire lines was a hot topic as in an excellent
January 1934 QST article.! The back of QST
contained numerous ads for insulators and
feed-through insulators and other necessary
parts for “rolling your own.”

Figure 1 shows a familiar transmission
line configurations (two wire) and three not
so familiar configurations (single wire, four
wire and five wire). The balanced four wire
and unbalanced five wire lines were widely
used for high power HF applications long
after World War I and are still found at some
shortwave broadcast stations. The five wire
configuration is a sort of “skeleton coax.”

While coaxial cable is far more convenient
to use, there are applications in which it is
not a good choice for an antenna system.
The lower loss of open wire line compared to
coaxial cable makes it an effective choice with
high SWR, such as from non-resonant anten-
nas or those with a high feed point impedance.
For very long feed lines, such as to a distant
tower or to antennas in the upper HF/lower
VHF spectrum, open wire line may be a very
cost effective solution compared to hardline.
Open wire line can also be used to make two
wire switched direction Beverage antennas.?

Why Don’t Open Wire Lines Radiate?
With properly terminated coaxial cable,
the field of a high frequency signal is com-
pletely contained between the inner surface
of the outer shield and the outer surface of the
center conductor. If there are no breaks in the

1R. Glover, “A Practical Transmission-Line
System for the Doublet Antenna,” QST, Jan
1934, pp 17-22. QST articles more than four
years old can be viewed by ARRL members
by using the ARRL Periodicals Archive and
Search, www.arrl.org/arrl-periodicals-
archive-search.

2W. Silver, NGAX, “A Cool Beverage Four-
Pack,” QST, Apr 2006, pp 33-36.

HANDS-ON RADIO

Experiment 96
Open Wire Transmission Lines

shield, the field cannot escape. Neither can a
high frequency signal from outside the cable
cause current to flow inside the cable. This
is fairly intuitive. Open wire lines, however,
have both (or all) conductors exposed. Why
don’t they radiate?

Well, actually, they do radiate a little bit
as given in the following formula for two
wire lines with a wire to wire spacing S of
less than ¥4 of a wavelength:

Radiated power = 160 x 12 x (r x S/A)?

where [ is the line current and S/A is the
electrical line spacing.? (This equation also
requires the line to be non-resonant, mean-
ing not an integral number of %2 wavelengths
long.) For example, if a 600 Q line with
wire to wire separation of 2 inches is carrying
1 kW at a frequency of 14 MHz, the line

3F. Terman, Radio Engineer’s Handbook,
First Edition, 1943, McGraw-Hill.

current, 1 = V(1000 / 600) = 1.29 A and
the line spacing is 0.0024 A. The radiated
power is then 160 (1.29)2 (3.14 x 0.0024)2
=0.015 W, which is 48 dB below the power
being carried in the line.

The real question is why don’t they radi-
ate more? Each individual conductor in the
line does radiate an electromagnetic field as
would asingle, isolated wire. In a symmetric,
balanced line, such as our two wire example,
however, the currents in the two wires have
opposite polarities and radiate fields that
cancel almost completely at distances more
than a few line spacings away. As the electri-
cal line spacing, S/A, increases you can see
from the formula that radiated power also
increases, either because physical distance
between wires increases or as the frequency
of the signal in the line increases — or both!
A good rule of thumb is not to use open wire
lines with line spacings greater than %1 of a

e
7O
/;77777

Single-Wire Line

Zy=138 LOG4d—h

(A)

s> T

Two-Wire Line

Z,=276 Loe%

(B)

Four-Wire Line
28,

d V1+(S,/S )2

(C)

Z,=138L0G

~— S —>

!
L s
oo

+ Ground
Five-Wire Line

log (h/d)—[ log 2p? |2
2, [09( )-L log p]]

log (p*2(h V2 )/ d)
(D)

Figure 1 — Several types of transmission lines and the formulas that determine their
characteristic impedance. Note in (D) p = zh/s.

H. Ward Silver, NGAX ¢ 712 Jefferson St, St Charles, MO 63301 4 nOax@arrl.org
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Figure 2 — Characteristic impedance as a function of
conductor spacing and size for two wire lines.
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wavelength (0.1 1), at which point radiation
from the line approaches 20 dB below the
carried signal.

Characteristic Impedances

Figure 1 also gives the formulas for
the characteristic impedance, Zg, for each
configuration of transmission line. Figure 2
shows Z, for a variety of the common two
wire configurations. Figure 3 is the output
from a spreadsheet on the Hands-On Radio
Web page that specifies exact values for two,
four and five wire lines.* The most common
impedances of two wire lines used by hams
are from 300 to 600 Q2 because those lines
have practical spacing and power handling
capability and impedance transformers are
easily made for 50 and 75 Q systems.

Unrolling Your Own

You, too, can make your own transmis-
sion line. It’s an interesting exercise and not
many of today’s hams can say they are using
a homebrew feed line. The biggest decision
after selecting a characteristic impedance is
obtaining the line spacers. The construction
process is summarized nicely in a Decem-
ber 2006 QST “Hints and Kinks” item by
ACOAX, “Make Your Own 600 Q Ladder
Line.”

Before running off to the hardware store
for areel of wire and insulator material, start
by practicing with a short section of your
two wire line. Constructing the line on the
workbench is not particularly difficult —
strip some wire and appropriate some paper
or plastic drinking straws from the kitchen for
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insulators. Make two cuts halfway through
the straw at the desired spacing, stretch the
wire out straight, and press it into the cuts.
\Voila — transmission line!

How can you measure Z to confirm your
calculations? Rather than go to the trouble of
making an impedance transformer for each
different impedance, you can use your 50 Q
SWR analyzer to do the job by using a special
property of ¥4 wavelength lines — impedance
inversion.

When a ¥ wavelength line with a char-
acteristic impedance of Z is terminated in a
different impedance, Z, the input impedance
at the other end of the line, Z,y, is inverted
about Z,. Stated as an equation:

Z|N/ZO:ZO/ZLOFZ|N:ZOZ/Z|_

By varying Z,_ until the SWR analyzer
shows an SWR of 1:1, you can then use the
equation Zg = V(50 Z,) to determine the Z,
of your line. (If this looks familiar, it is the
same equation used to determine the required
impedance for a synchronous transformer as
described in Experiment #81.)

Start by choosing a characteristic imped-
ance and a convenient spacing. A 3 inch
spacing and #12 AWG wire from a piece of
house ac wiring cable result in a predicted Z
of 516 Q. Make the line ¥ wavelength long
at some convenient frequency for measure-
ment. For example, at 29 MHz, ¥ wavelength
of open wire line is about 7.7 feet. Hold the
line above a nonmetallic work surface on
nonconductive supports so that it is as
straight as possible and with no kinks or
abrupt bends. Use a binding post adapter such

Figure 3 — Characteristic impedance for two, four and five wire
lines made from #12 AWG wire 60 inches above ground. Height
above ground affects the unbalanced five wire configuration.
The spreadsheet is available for download from the Hands-On

as a Pomona 1699 (UHF) to connect the one
end of the line to the SWR analyzer or home-
brew an adapter, keeping all connections short
and direct. This is the input end. Leave the
other end open with nothing contacting the
unconnected wires.

Determine the frequency at which the line
is exactly ¥ wavelength long by adjusting
the analyzer frequency and watching the
resistance value. SWR will remain infinite,
but when R reaches a minimum, the line is
¥s wavelength long.

Without changing frequency, tack solder
a noninductive resistor (carbon composition
or carbon film will do) with a value ap-
proximately Z, = Zq2 / Z,y across the open
end of the line, In our example with a 516 Q
characteristic impedance, Z; should be
5325 Q. Using the closest standard value of
5.1 kQ, the input impedance should be ap-
proximately Zqo? / Z; =52 Q. If the analyzer
reads a higher value, Z is lower than 516 Q
and vice versa.

You can also use this technique to deter-
mine Z, of an unknown piece of open wire
line. Start by shorting the load end of the line
and finding the lowest frequency at which the
value of R reaches a minimum value. The
line is ¥2 wavelength long at this frequency,
so it will be ¥ wavelength long at ¥ that
frequency. Now terminate the line in varying
values of Z, until you get an input impedance
close to 50 Q and the characteristic imped-
ance of the line is Zy = V(50 Z).

4All previous Hands-On Radio experiments
are available to ARRL members at
www.arrl.org/Hands-On-Radio.
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GETTING ON THE AIR

Feeding a Balanced

Antenna with Coax Cable

In an earlier era of Amateur Radio, co-
axial cable wasn’t available. Amateurs fed
their balanced antennas with usually home
made open wire line to balanced tuners and
then to the usual balanced output circuits of
transmitters. This arrangement almost always
worked well, losses were low and almost no
one had heard of standing waves or SWR.

The coming of the TV age after WW?2,
TV interference and cheap surplus coaxial
cable came together at about the same time.
Transmitters were now shielded and their
outputs had coaxial connectors designed to
feed coax cable, not balanced line. All was
well, except:

® \We still mostly had the same balanced
antennas,

B The coax line had high loss if it wasn’t
matched (SWR wasn’t low), and

| |f signals weren’t kept on the inside of
the coax, the coax radiated, eliminating the
benefits of shielding.

So What'’s Wrong with
Hooking Up a Dipole With Coax?

A center fed dipole is an inherently bal-
anced antenna. That is, each side, while
driven by the opposite polarity at any instant,
should be at the same magnitude above
ground. If we connect the dipole to the radio
system via coax cable, as in Figure 1, the cur-
rent from the inner conductor drives one side
of the antenna. The current from the inside of
the shield splits between the other side of the
dipole and the outside of the shield.

How Much Current are
We Talking About?

The current on each side is inversely
proportional to the impedance of each dipole
conductor. The impedance of one side of a
resonant half wave dipole is about half of the
center impedance of 50 to 100 Q, depending
on height. The impedance of the outside of
the coax, on the other hand, is not quite so
obvious. It will depend mainly on the bottom
termination and the coax length.

1Because of skin effect, current at radio
frequencies can flow on the inside and
outside of a coax cable independently —
it's as if they were separate conductors.

M2 Dipole

ZANT ——

|

ZSHIELD

QS1101-GOTA01

Figure 1 — Diagram of a center fed
dipole with a transition to coax. Note that
the current on the shield side will split
between the dipole and the outside of the
coax shield.

If the coax happens to be %> wavelength
long (or a multiple), and grounded well at
the bottom, the low impedance of the bottom
will be reflected to the top and the current on
the outside of the shield can be comparable
to that on the antenna. On the other hand, if
the coax happens to be ¥ wavelength long (or
an odd multiple), and grounded well at the
bottom, the low impedance of the bottom will
be transformed to a high impedance at the
top, and little current will flow on the shield.
In-between lengths will have in-between
impedances, but mostly will be higher than
the half antenna, resulting in relatively small
shield current.

What's Wrong with Current
on the Outside of the Shield?

Current on the outside of the shield acts
just like current on an antenna conductor — it
radiates. This has a number of effects:

| |f the radiation is in a useful direction,
this can be beneficial and is a part of some
designs.

B In most cases, the transmission line
is not in an optimum location for radiation.
Power in these locations is wasted, reducing
the power available to go where you wanted
it. Your antenna pattern won’t be as expected.

| |f the transmission line enters or goes
near a building, RF can be coupled into power
lines, alarm or communication wiring or
other locations, resulting in RFI problems.

® |n addition to acting as part of your
transmitting antenna, the coax shield will
also be part of your receiving antenna. Any
signals from those household devices that
you interfered with will also come into your
receiver interfering with your reception.

| |f the current ends up as RF voltage
on equipment cabinets, it can result in RF
tingles or burns. In some cases the signals
will couple to mic and speaker wiring caus-
ing transmitter lockup or other operating
problems.

Enter the Balun or Balanced
to Unbalanced Transformer

In order to eliminate current on the out-
side of the coax, two steps are required:

| Insert a device between the coax and
the antenna that causes the coax current to
flow only to the antenna. This is called either
a balun or a common mode choke.

| Ensure that the coax is perpendicular
to the antenna for at least ¥ to > wavelength.
Efforts to avoid shield current with a choke
or balun at the antenna may be nullified if
the coax is closer to one side than the other.
The antenna can then couple to the coax,
picking up a signal on the outside from the
antenna’s field.

The Balun

The classic balun is an actual transformer
design, generally constructed of wire wound
in parallel windings on a ferrite rod or
toroid and connected to cancel currents on
the outside of the coax. This kind of balun
has the advantage that it can also be used
to transform the impedance of the coax to
a different value. Some typical transforma-
tion values besides the 1:1 appropriate for a
dipole are 4:1, useful for folded dipoles or
T matched elements; 9:1, good for matched
450 Q transmission lines and 12:1 to match
coax to a 600 Q terminated rhombic.

The typical ferrite core balun offers opera-
tion over a wide range of frequencies, often
the whole HF spectrum or beyond, making it
a good choice for multiband antennas. There
are a number of other balun types, often use-
ful on a single narrow range of frequencies
and constructed of coax in various configu-

Joel R. Hallas, W1ZR

¢ QST Technical Editor ¢

jhallas@arrl.org
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rations. These are described in detail in The
ARRL Antenna Book.2

Common Mode Chokes

A common mode choke is an inherently
simpler device — and much easier to make
than a balun. The idea is that it offers a high
impedance to currents on the outside of the
shield, the common mode, while having mini-
mal effect on the desired currents inside the
coax, the differential mode. One of the joys
of working with coax is that what happens
on the outside is effectively shielded from
what happens on the inside. Thus, unlike
window or open wire line, a coil of coax has
the same attenuation to the differential mode
as if it were straight.

That same coil has inductance that just af-
fects the common mode, and that is the basis
of our common mode choke. In fact many
amateurs just use a small coil of coax at the
antenna feed point to serve that function. It
actually makes sense to be somewhat more
scientific about the coil design. The induc-
tance of a coil goes up with the square of the
number of turns and the higher the inductance,
the higher the choking impedance. Unfortu-
nately, too many turns adds shunt capacitance,
which tends to cancel the inductive effects.
The capacitance is higher on a jumbled coil
than on one carefully wound on a cylinder.

The ARRL Antenna Book has a section
describing the optimum coil wound on PVC
tubing for different bands.3 A single turn coil
of eight turns of coax wound on PVC pipe
6.625 inches in diameter will give useful
performance over the HF range, while four
turns is better if operation will mainly be
above 7 MHz. Jumble wound coils can also
be used, but will be most useful over a nar-
rower range of frequencies — these are also
described in the reference.

A simpler, if slightly more expensive
approach is to wind coax through a ferrite
toroid. These donut shaped cores increase
the inductance without increasing the ca-
pacitance very much, are lighter weight and
use less coax — a consideration described
below. They can be as effective as the much
larger air wound type, and cover a wider
frequency range.

My favorite common mode choke ar-
rangement is to use a 2.4 inch diameter
K mix ferrite core (www.amidoncor p.com/
items/23 or www.fair-rite.com, for example).
Wrap as many turns of thin size coax as you
can, just before it connects to the antenna as
shown in Figure 2. Some nylon tie wraps can

2R. D. Straw, Editor, The ARRL Antenna Book,
21st Edition, Chapter 26. Available from your
ARRL dealer or the ARRL Bookstore, ARRL
order no. 9876. Telephone 860-594-0355, or
toll-free in the US 888-277-5289; www.arrl.
org/shop; pubsales@arrl.org.

3See Note 2, pp 26-22, 23.
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Figure 2 — Common mode choke made
by winding the antenna feed coax through
a ferrite toroid. The coax can be neatly
secured with nylon tie wraps.

be used to secure the coax neatly. One advan-
tage of this configuration is that there are no
extra connections exposed to the weather and
any extra loss is just that associated with a few
feet of the same coax you would use anyway.

Connecting to Multiband
Antennas with Balanced Feed

A popular multiband antenna is a dipole
cut for the lowest band and fed with low loss
window or open wire line and an antenna
tuner. In many cases, the antenna tuner is
really designed for unbalanced coax con-
nectivity. A frequent question is: “What ratio
balun is best between the tuner and the feed
line?” A similar question often is asked by
those who want to extend transition to coax
outside the house to feed it into the shack.

My usual answer is that the impedance
will vary from the single units of ohms to the
thousands, depending on the band, antenna
and transmission line length. Thus, no single
balun will come close to providing a match
on each band. The real question then is which,
if any, will result in an impedance that your
tuner can match on all (or most) bands. Of
course the best approach is to measure the
impedance at the bottom of your feed line with
an antenna analyzer, or analyze the antenna
system with modeling software and select a
balun that comes closest to the needed ratio
on as many bands as possible. Then try it and
see what happens. Since you won’t be able
to come close, starting with a common mode
choke as above — in the absence of other
information — may be as good a guess as any.

Keep in mind that in this scenario, any
coax between the balun or choke and tuner
will be at a very high SWR on at least some
bands. It can easily be 100:1, and even 10
feet of RG-8X coax, for example, will have
a loss of about 6 dB at 14 MHz. The answer
is to keep that coax as short as you possibly
can — perhaps a reason for using a weath-
erproof remote autotuner at or as close to
the transition point and running back to the
station with matched coax.

Hamspeak

Balun — BALanced to UNbalanced
transformer. Provides a transition between
balanced transmission lines such as ladder
line or open wire line and unbalanced trans-
mission lines such as coaxial cable.

At

Coaxial cable — An unbalanced
transmission line in which one conductor
is a wire in the center of a dielectric with
a circular cross section. The dielectric is
surrounded by a tubular conductor, often
made of flexible braid. In some cable types,
the outer conductor is covered by a protec-
tive insulating jacket.

Dipole — Antenna often, but not always,
center fed with two halves along the same
line. Often refers to an antenna with a length
equal to half an electrical wavelength. Often
a reference antenna and also used as an
element of multielement arrays.

Ferrite core — Ceramic material made
from compounds of iron oxide often used
as a core in an electromagnetic structure.
Commonly found in the shape of rods,
toroids or beads than can surround wires
to increase inductance to common mode
currents. Inductors formed on ferrite donut
shaped toroids have the useful property
that the magnetic fields stay within the core
material making them self shielding.

Folded dipole — Multiple wire antenna
in which the transmission line is connected
to the center of one wire and the other
wires are interconnected at the ends. The
input impedance of the antenna goes up
with the square of the number of wires.
Thus a two-wire folded dipole in free space
(see Figure) would have an impedance of
72 x22=288Q.

i N2 i

300 Q Twinlead

QS0808-HamSpk01

SWR — Standing wave ratio. This is a
measure of how well a load, such as an
antenna, is matched to the design imped-
ance of a transmission line. An SWR of 1:1
indicates a perfect match. Coaxial cables,
depending on length, type and frequency
can often work efficiently with an SWR of
up to 3:1, sometimes higher.

T match — Kind of double gamma
match that provides a balanced connection
to a dipole.

Shorting Dipole Shorting
Strap Element Strap
) y
= (=
O Boom

TRod 1

T Rod 2

Balanced Line or
Balun to Coax
QS0801-HS02



FLEXIBLE MOBILE MOUNT

QA great deal of my Amateur Radio work
takes place in my vehicle. My 2001 Chevy
Tracker has a gearshift console between the
two front seats that meets the dash right in
the center where radio gear would normally
be mounted. | needed another solution for
mounting a radio.

Being a non-smoker, | removed the ash
tray and found it opened to the area behind
the dashboard. The cavity was too small for
my ICOM IC-706 transceiver, but it has a
removable control head. | could mount the
radio body behind the dash and feed the
control cable through to the control head. |
wanted something adjustable and the idea of
an arm on which the control head could be
mounted came to mind (see Figure 1). The
arm shown in the photo and the accompany-
ing diagram works very well.

While examining the ash tray cavity, |
noticed two ¥ inch grooves for the ash tray
runners. In these grooves | positioned a
Ysinch aluminum plate just long enough to
extend from the dash without interfering with
the gearshift lever. This provided the mount-
ing point for my device.

The construction is very simple (see

KAYCEE JOHNSON

Figure 1 — A view of the completed mount
in the raised operating position.

1 HINTS & KINKS

Figure 2). A bench top drill press is the only
power tool necessary. Otherwise, a hacksaw,
file, screwdriver and combination wrench
are all that are required. The materials are
all stock parts found at any hardware store
except the ¥% x 4 x 8 inch plate, which was
purchased at a local metal supplier for $3.
The total cost was under $20 and took about
2 hours to complete.

Things to Think About
Before building the mount, here are two

things to consider. First, different vehicles
have ash trays that operate differently. A
modification of the base plate might be
necessary. Once mounted, the rest of the
design should be the same. Second, this
mount allows a great deal of motion both
horizontally and vertically. The display also
pivots toward the driver, the passenger or
any position in between. Care must be taken
during construction to insure that the range
of motion in any direction doesn’t interfere
with the operation of the vehicle. The bottom

Top Arm, L-Channel

N

Horizontal Thumbscrew

11/2"

Bottom Arm, L-Channel

Pedestal, Fender Washer

Vertical Arms
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Figure 2 — Construction details for building the flexible mobile mount.

Parts List
Quantity Part Size
1 Base 4 x 8 x ¥4 inch aluminum plate
1 Bottom arm % % %2 x 7 inch aluminum “L”’ channel
2 Vertical arms ¥ x ¥ x 6 inch aluminum bar stock
1 Top arm % x ¥ x 2 inch aluminum “L’ channel
1 Pedestal 2 inch fender washer
2 Thumbscrews Y8 inch
4 Phillips bolts Y8 X ¥ainch
6 Nuts ¥s inch (nuts on the thumbscrews can be wing nuts)
10 Washers Y8 inch

Steve Sant Andrea, AGLYK ¢  Assistant Editor

¢ h&k@arrl.org
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or top arms can be shortened or lengthened
to fit your vehicle’s controls and available
space. Test the fit as you build.

Getting Started

Cut the mounting plate to a length that,
when inserted into the ash tray cavity, will
not interfere with the gear shift. Using the full
depth of the cavity provides the best support
for the device. Next, cut a piece of aluminum
L channel an inch or two longer than the
plate’s width. This will be the bottom arm.
In my truck, a piece about 6 inches long gave
the best range of motion without interfering
with the gear shift or my passenger.

Place the bottom arm on the mounting
plate with the widest side down and the other
side facing the rear. Cut away about an inch
of the vertical side nearest the driver for the
horizontal thumbscrew. Place the arm on the
plate with the tab nearest to the driver and
pivot the arm on the plate to determine the
range of motion and length of arm necessary.
Outline the arm on the base plate. Drill a
hole at the center of the tab and through the
base plate. Using a thumbscrew, two wash-
ers and a nut, install the arm and check for
range of motion.

The vertical arms are two identical pieces
of % inch aluminum key stock. Round the
corners of each end of the key stock so the
corners don’t bind when moved. Drill a hole
in each end of both pieces of key stock. These
holes must be positioned identically so the
arms travel parallel to each other keeping the
top of the control head mount level through-
out the arm’s range of movement. The verti-
cal arms must be identical; otherwise, the
mounted object will tilt.

Cut a 2 inch piece of L channel; this will
be the top arm. In the narrow face, drill
two holes, 1% inches apart. Drill two cor-
responding holes in the vertical side of the
passenger end of the bottom arm. Attach
the two vertical arms to the top and bottom
arms. Use three bolts, nuts and washers, and
one thumbscrew, wing nut and washer. The
thumbscrew will allow the upper arm to be
moved and locked into position and the wing
nut will rest against the channel, making a
self-locking nut.

Finally, the pedestal. To allow it to rotate
| bolted a 2 inch fender washer to the top
arm using a bolt and two nuts. The two nuts
are tightened against each other, fixing the
bolt to the top arm. The nuts can also be
adjusted so the fender washer can rotate
with slight finger pressure, but can’t turn on
its own. This step, like the base plate, might
require a little ham ingenuity depending on
the mounting needs of your device. These
directions should provide an adequate start-
ing point to build your own mobile mount.
— 73, Michael K. Johnson, N@VX, 19215
NE 129t St, Kearney, MO 64060-7945,
nOvx@arrl.net
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ALIGNING DRILL HOLES

{1 had the idea to use a two-section telescop-
ing TV pole to increase the height of my
6 meter beam. To bond the pipes mechani-
cally I had to drill a pass-through hole for a
4 inch bolt. In the past when | drilled a hole
on the side of a pipe, the adjoining hole on
the other side was always misaligned.

My solution was to drill the first hole in
the pipe, but stop short of drilling through the
other side. Next, take a short piece of string
and cellophane tape it to the center of the
hole, then run the string around the pipe until
it meets the end you just taped. Cut the string
to match the diameter of the pipe. Then un-
tape the string, cut it in half, then retape one
end to the first hole again and wrap it back
around the pipe. It will end exactly one half
way around and the end will be at the second
drill hole. This method worked perfectly
the first time | tried it. — 73, Randy Miller,
AA50Z, 4122 Mary Ann St, Lake Charles,
LA 70605-4102, kas5flm@aol.com

LIGHTING FRONT PANELS

¢Although all rigs have dial backlighting,
the front panel leaves a lot to be desired.
Operate at night? Of course, we all do but
the front panel of the rig is not lit. Visit your
local hobby store and peruse the model train
area. There will be a number of small lights
available, from “grain of wheat” bulbs to
LEDs. | found a package of six adhesive
backed 12 V dc lights for just a couple of dol-
lars. These can be easily mounted at the ham
operating position to light up the front of the
rig, an easy solution to a problem with most
operating positions. — 73, Susan Meckley,
W7KFI/MM, PO Box 1210, Pahrump, NV
89041, ussvdhar ma@yahoo.com

MOLEX PIN REMOVAL

QFor Molex connectors, in order to remove a
pin for repair you need a special pin removal
tool to compress the fingers that retain the pin
in the connector. When | recently could not
find my pin tool, I came up with an alternative
from my junk box. A broken telescoping an-
tenna from a portable AM/FM radio can be a
source of various sizes of pin tools. They can
be easily cut and will fit over the pin allowing
compression of the locking fingers so that the
pin can be removed. Telescoping tubing sold
in hobby shops can also be used. — 73, Art
Carlson, WA@NJR, 2707 15t St N, St Cloud,
MN 56303-1656, waOnjr @arr|.net

POWERPOLE TOOL

¢ Sliding Anderson PowerPole connector
housings together or apart can be difficult. To
simplify this task, | used a bench grinder to
offset the jaws of two pairs of inexpensive
slip-joint pliers (see Figure 3). The jaws are
mirror images — one set is for joining the
connectors and the other is to disassemble
them (see Figure 4). Be sure to work from the

LYNN BURLINGAME, N7CFO

Figure 3 — Using the modified pliers
simplifies the task of joining a pair of
PowerPole connectors.

LYNN BURLINGAME, N7CFO

T

Figure 4 — Joining and separating
PowerPole connectors requires that two
pliers be modified in a mirror image of
each other.

bottom of the connectors as shown in the il-
lustration — this positions the jaws of the
pliers against the strongest part of the housing.
— 73, Lynn Burlingame, N7CFO, 15621 SE
26t St, Bellevue, WA 98008, n7cfo@n7cfo.
com

CHECKING INFRARED LEDs

QA trick to verify if an IR LED is working is
to point your cell phone or digital camera at
the LED output. You should be able to see it
glowing in your camera’s display if the LED
is working and connected properly. Usea TV
remote to verify that your camera will work
this way. — 73, Stanley Slaughter, N3LU,
213 Berwick Rd, Columbia, SC 29212-1902,
n3lu@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 h&k@arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number and e-mail
address on all correspondence. Whether praising
or criticizing an item, please send the author(s) a
copy of your comments.



Tools for Doing it Yourself

Hams have a long tradition of making their own antennas,
accessories and equipment — but you need the right tools for the job.

Joel R. Hallas, W1ZR

T me, the right tool for the job means
O a tool designed to do the job at hand
that is the right size to grasp or fit snugly
onto the work. For the Amateur Radio home-
brewer, having tools that match microelec-
tronic construction projects up to major tower
work requires quite a collection. Although
the “Construction” chapter of The ARRL
Handbook for Radio Communications offers
a list of suggested tools that covers most proj-
ects, it is quite a lot to take in one bite.! In fact,
| suspect many amateurs would decide to just
go and buy a new transceiver instead.

Start Small and Work Up

Many electronic assembly and repair tasks
can be handled with a few basic hand tools that
we all will need sooner or later. The first to get
include a pair of small (4 inch) needle nose pli-
ers and diagonal wire cutters and a set of slotted
(%6 through %s inch) and Phillips head screw-
drivers (size #0 through #2).

You will soon wish you had a set of nut
drivers or socket drivers. These look like
screwdrivers, but have socket heads on the
end. They can reach into tight corners to hold
nuts and other hex items. It might be temp-
ing to buy a single handle with changeable
sockets. This can work, but causes frustration
if you are trying to use two sizes together. A
compromise might be to have a set of remov-
able sockets in both metric and English
(inch) sizes that also work with a % inch drive
ratchet wrench, plus dedicated nut drivers in
the most popular sizes: %, %sand ¥z inches.
Sets of ignition wrenches in metric and
English sizes will often come in handy
and aren’t very expensive.

The preceding tools work fine for cir-
cuit board work, but won’t hold up for
power or antenna connections. Moving
up asize to 6 inch long nose and side cut-
ters will be a better match, and you’ll
want to add lineman’s pliers with heavy
cutters. If working with tubing type
antennas and associated fasteners, it will

1The ARRL Handbook for Radio Communi-
cations, Chapter 23, 2011 Edition. Available
from your ARRL dealer or the ARRL
Bookstore, ARRL order no. 0953 (Hard-
cover 0960). Telephone 860-594-0355,
or toll-free in the US 888-277-5289;
www.arrl.org/shop; pubsales@arrl.org.

be good to have a set of combination

wrenches in at least ¥, %, %2 and %1s inch sizes.

If you encounter antennas with metric size
fasteners, be prepared to add in some metric
sizes as well. A 6 inch adjustable end wrench
can help if you encounter an odd size or need

two of the same — they fit metric sizes, too.

Adding in a % inch drive socket set will also
be handy and can help in the garage as well.

Soldering Tools

Once you are ready to move the small
parts around, you will quickly have
a need to solder and
unsolder the pieces
to each other or to
circuit boards. In the
vacuum tube days, an
instant heat 100 and

Figure 1 — An inexpensive
temperature controlled

soldering station.

Figure 2 — A modern digital voltmeter next
to the author’s venerable Simpson 260
series analog VOM.

140 W soldering gun did almost everything.
The soldering gun is still great for working
with wire antennas and coax connectors, but
will quickly char today’s small and sensitive
parts, as well as the circuit boards.

The modern electronic hobbyist or techni-
cian uses a fine tip soldering iron that is part
of a temperature controllable soldering sta-
tion. The best are thermostatically controlled,
with a digital temperature readout. Others
have an analog controlled variable temper-
ate adjustment. | purchased one of the latter
for around $30, and found it satisfactory (see
Figure 1), while more exotic units can easily
cost more than three times as much.

Of course you will need a few other items,
including solder. Most home construction of
electronic equipment is done with tin/lead
solder at a 40/60% ratio with an integral rosin

flux core. This mix will melt at 370°F. Make
sure you never use an acid flu or acid core
solder around electronic equipment.

New commercial equipment, espe-
cially if also sold outside the US, is
generally made with lead-free solder to
meet environmental requirements. This
requires a higher temperature to melt,
or to fuse with tin/lead solder, typically
450°F, so make sure the station you
select can achieve a higher temperature
than needed for just tin/lead solder. You
will also need some solder wick, a thin
metallic woven braid that can be used to

remove molten solder from a connection.

Test Equipment
The serious amateur shop can include test
equipment with a value higher than that of
the radio equipment. Again, starting small
will help avoid sticker shock! The first piece
of test equipment an amateur is likely
to need is a volt-ohm-milliammeter
(VOM). The current incarnation of a
VOM is also known as a digital volt-
meter (DVM), or digital multimeter
(DMM). See Figure 2. The modern
digital models can run rings around my
old analog unit in most ways, especially
in terms of functionality and precision.
Analog and digital multimeters are both
available starting at less than $20, with the
professionally oriented DVM including extra
features running into hundreds of dollars.

Joel R. Hallas, W1ZR, is QST Technical Editor.
You can reach him at wlzr @arrl.org.
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dWGL DXpedition to
Gon Go Island, Vietnam

Hans-Peter Blaettler, HBO9BXE, and Paul Schreier, AAIMI/HBODST

a legal document, the French phrase
I n force majeure (superior force)
refers to extraordinary circum-
stances (strikes, riots or natural disasters)
that prevent one or both parties from fulfill-
ing the contract. And while the April 2010
3W6C DXpedition to Con Co6 Island in
Vietnam didn’t encounter any of those, we
faced another set of circumstances we could
perhaps call force militaire. Shortly after
we had erected many of our antennas and
begun operating, the Vietnamese military
instructed us to abandon two remote sites
and consolidate all of our activities in a cot-
tage adjacent to their training grounds where
they could keep a close eye on us.

But even given these sudden severe
restrictions, we were able to operate for
almost the entire planned time and made
almost 18,000 contacts — a number we are
proud of given the circumstances. In addi-
tion, we should add that it was only with the
military’s permission that we were able to
conduct a DXpedition on this island at all. It
is still considered a strategically important
outpost and it is devoted almost entirely to
military facilities.

Detailed Preparations

To smooth the way for a success-
ful DXpedition, in late September and
October of 2009 team leader Hans-Peter,
HBI9BXE, conducted a scouting trip along
with Vietnamese Amateur Radio Society
President Bac Ai, XV2A. They met with
a delegation of officials on Coén C6 Island
including representatives of the military,
Peoples’ Committee and telecom authori-
ties. At that time, Hans-Peter described the
structure and goals of the DXpedition and
outlined our intended operations. Three
operating sites (HQ/RTTY, CW and SSB)
were selected and approved, the financial
terms were worked out and a contract cover-
ing these activities was signed.

With this information, Bac Ai applied
for the 3W6C license. In December 2009,
the Vietnamese telecom authorities issued a
license for operation from the three requested
locations. We then assumed that with the
contract and 3W6C license we had fulfilled
all the requirements for the operation.
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An island military
outpost proves to
be a challenging
DX location.

The 3W6C Team

The team members for the operation
were Hans-Peter Blaettler, HB9BXE, Team
Leader; Rene Schmitt, HB9BQI, Deputy
Team Leader; Hans-Ruedi Buerki, HBO9BHW,
Christina Toporitschnig, HB9BQW; Thomas
Parthier, HB9BSH; Hans-Juerg Voegeli,
HB9DKZ; Paul Schreier, AAIMI/HBIDST;
Friedhelm Hoffmann, HB9JBI; Matthias
Schumacher, HB9JCI; Peter Sidler, HBOPJT:;
Rolf Senn, HBI9TVR; Eddy Visser, XV1X;
Bac Ai Nguyen, XV2A; Quang Huy Bui,
XV2B; Michal Horecky, XV9DX; Torsten
Hjalmarsson, XV9TH, and Quyn Huong
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(XVITH’s spouse), on-site translator. Back
at home Markus Schuler, HB9DIZ, was our
base coordinator and Webmaster, and Leo
Marbach, HB9DWL, was our QSL manager.
Alex M. Mendelsohn, Al2Q; Joe Iwakura,
JALLZR; Cicero X. Silva, PY7ZY, and
Steve Buroker, W7QC, were our pilots.

We departed from Europe on April 5 and
flew via Singapore to Ho Chi Minh City
and the next day to Hue, where we took a
bus to the nearby port city of Duong Ha.
On April 8 we made the passage to Con Co.
It was a foggy, drizzly day with medium seas.
The trip was uncomfortable sailing aboard

-
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Group photo in front of the flagpole of participating nations.



a Vietnam-War-vintage river-
patrol boat not really intended
for the open seas. Even so, it
was only thanks to the good
connections of our local team
members that the military
supported us with transport
in this way, which is normally
quite rare.

Strong Military
Presence

We disembarked at Con
Cé to find an island domi-
nated almost exclusively by
the military. The decaying
infrastructure left over from
the war is visible everywhere.
Near one operating site, one
team member even found a
rusted hand grenade.

Upon arrival, we un-
loaded our freight and trans-

doing. The delegation was
very impressed with the
extent of our activities and
our sophisticated antennas.
Everything was checked
and recorded in an exacting
manner, including a com-
parison of the equipment
models and serial numbers
with those on the license.
Following the inspec-
tions there was a lengthy
meeting between the del-
egation from the mainland
and the island authorities.
Unfortunately, their final
decision did not fall in our
favor. We had to immedi-

Erecting the Four Square at the SSB site during low tide; dismantling
it at high tide was a challenge with some team members up to their
armpits in water.

ately cease radio operations
from the CW and SSB sites.
We eventually learned that
Cén Co Island remains a

ported it to the sites with the
help of local soldiers. We
immediately started setting
up our CW and SSB stations,
which were housed in above-
ground concrete bunkers. On
each of these two sites we
were able to erect a 5 band
Spiderbeam on top of the bun-
ker while the CW site had a
30 meter Four Square, SSB
had an 80 meter Four Square
and both had a selection of
verticals for other bands.

The team decided to begin
operating the CW and SSB
sites as quickly as possible,
initially with just one sta-
tion each. The remaining
antennas, including a second
Spiderbeam at each site, would then be
erected during the course of the next few
days, after which we would switch over to
planned operation with four parallel stations
(two CW and two SSB).

Looking back, this decision to start as
early as possible proved wise. During the
first weekend we made many contacts on
bands from 30 meters to 15 meters using
our efficient Spiderbeams and 30 meter Four
Square antenna. We also found that with our
seashore location, the verticals for the lower
bands also performed quite well.

The pileup on 30 meters, for instance, was
immense and hardly imaginable if you’ve
never experienced one yourself. We defi-
nitely profited from our Four Square antenna.
Only thanks to its switchable directivity was
it possible for us to work NA, EU as well
as JA.

When the antenna is in receive mode its

For most of the team’s time on the island, their transportation was
limited to walking, motorcycles and a horse cart provided by the
military.

direction can be switched in a flash using
the remote-control box located beside the
transceiver. Differences in signal strength of
20 dB were not unusual. Later on, when we
were able to work 30 meters only with an
inverted V, we often thought back dreamily
of our Four Square.

The Situation Changes

On April 11 we learned that a high-
ranking delegation from Quang Tri Province
would be visiting us. The next day, the 12
person delegation, consisting of representa-
tives of the military and telecom authorities,
visited all three operating sites, pulling out
their GPS units to verify the location along
with cameras and video equipment to docu-
ment our activity.

It was clear that they had very little
understanding of Amateur Radio and we
did our best to explain what we were

highly sensitive area and is
still considered an important
military outpost, and the mili-
tary was quite uncomfortable
with our activities.

On the morning of April
13 we received the order to
dismantle our antennas at the
CW and SSB sites by dusk.
This was discouraging first
of all because we had spent
so much time and effort put-
ting them up and were only
starting to use them; second,
because that day was rainy
and windy. Things were espe-
cially uncomfortable at the
SSB site because we had
to climb over large slippery
boulders to get to the anten-
nas. Because it was high tide,
some team members had to go into water up
to their armpits to bring down antenna masts.

Despite all the issues that had surfaced,
the local military commander worked on our
behalf to find a compromise whereby we
were permitted to operate from the headquar-
ters site, located across the street from their
training grounds, and erect modest antennas.

Moving the Stations
to Headquarters

With the antennas dismantled, we
moved them together with the remaining
radio equipment to the headquarters site.
For erecting antennas at that location we
had at our disposal a strip of land roughly
80 meters long and 20 meters wide. We
were no longer able to put up a Spiderbeam
or a Four Square. Thus, we constructed
two triband vertical dipoles supported by
Spider fiberglass masts: one for 20, 15
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and 17 meters and the other for 15, 12 and
10 meters. Furthermore, we found a way
to put up a 30 meter inverted V as well as
a 40 meter vertical with elevated radials.
Unfortunately, we were not given permis-
sion to erect an 80 meter vertical on a bluff
in the vicinity of a war memorial commem-
orating the approximately 3000 soldiers
who died on the island.

Operating and Propagation

At the headquarters site we didn’t expe-
rience particularly good propagation. For
some 6 hours per day most bands were
pretty much dead. Only on 17 meters and
20 meters did we hear occasional stations
from Asian areas.

A particular disadvantage was that when
there was a band opening, we could take
advantage of it on either the CW station
or the SSB station but not both. At the CW
station there was also interference from the
SSB station, which often made it almost
impossible to work weak stations. We attri-
bute this interference to the fact that the
antennas were located so close to each other,
even though we put bandpass filters inline
on both stations.

We did have an Internet connection at
the headquarters, which allowed us to stay
in touch with our loved ones, file reports
to publish on our Web site and upload the
daily logs.

RTTY and Satellite Operation

Based on these circumstances, we were
not able to devote the amount of time and
attention to RTTY and satellite operations
that we had planned. For RTTY, during the
last 3 days we were permitted to erect a
30 meter vertical.

Satellite contacts were handled by Hans-
Peter, HB9BXE. As team leader he had his
hands full dealing with many unexpected
issues and he had to wait a long time until
an optimal pass fit in with his schedule. On
April 16 at 4 AM he excitedly waited for the
AO-51 pass at 22:02:21 UTC but was disap-
pointed to hear only noise.

Part of our goal was to give our
Vietnamese colleagues training in RTTY.
Rene, HBI9BQI, took on this task. Even
given the circumstances the RTTY team,
consisting of him along with Bac Ai, XV2A,
and Huy, XV2B, was able to make contacts
with 325 hams around the world.

Infrastructure

To provide continuous power for our sta-
tions, our Hanoi-based preparations team
purchased four KAMA diesel generators,
each rated at 5.6 kW. The generators ran
from start to finish to our satisfaction except
for a few minor incidents.
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Operating in the CW bunker before being
forced to move to headquarters. At the rig
is Michal, OM2DX/XV9DX.

A small restaurant near the guest house
run by a Vietnamese family took care of our
meals. There was an abundance of rice every
day along with fish and limited amounts of
meat, while the vegetable side dishes added
variety.

Ending the Operation

On April 19 at 2400 UTC we logged our
final contact. It was hard to believe that our
10 days planned for operating had already
passed by. Despite the delay, we were able
to be on the air for 9 days. By evening we
had completed all our packing and departure
preparations, and the entire team was invited
to meet with the Minister of the Peoples’
Committee in his conference room. He
thanked us for conducting ourselves in such
a good manner despite all the difficulties
that had arisen and invited us to return for
another visit. In return, we gave the Peoples’
Committee one of the generators to express
our thanks for all the hospitality and support
the island population had given us during the
DXpedition.

Conclusion

Although we were not able to reach our
intended goal in terms of the number of
contacts, we can look back upon a success-
ful DXpedition to Con C6. A large part of
the credit for this lies with the work of the
entire 3W6C team, including the base team
at home. Despite administrative problems
and countless restrictions, we were able to
make roughly 18,000 contacts and let many
DXers and I0TA hunters get the much-
desired AS-185. With pleasure and pride we

can say that in the end we were able to run a
successful DXpedition.

We would like to thank all the DX sta-
tions that took the time to contact us.
Special thanks go to all the sponsors that
made financial contributions. Among
those that were especially generous were
The Swiss DX Foundation, Lone Star DX
Association, Clipperton DX Club, German
DX Foundation, Helvetia Telegraphy
Club, GM DX Group, The Island Radio
Expedition Foundation, The Southeastern
DX Club, HB9BE, HBI9LU and HBOCF.
Numerous other clubs, too many to list here,
also helped us as did many hams who made
individual contributions, loaned us equip-
ment or supported us in many other ways.
We acknowledge all of this generosity on
our Web site (www.3w6c.grv.ch). Without
this exceptional support we would have
never been able to activate 3W6C on Cén
C6, IOTA AS-185!

All photos courtesy of Hans-Peter Blaettler,
HB9BXE, and Paul G. Schreier, AALMI/
HBIDST.

Hans-Peter Blaettler, HBOBXE, works as a
development engineer for a company that
manufactures electronic compounds for fuses,
switches and connectors. He’s been an
Amateur Radio operator since 1975 and he
enjoys building homebrew equipment, partici-
pating in CW contests, experimenting with
circuits and has designed and built his entire
station by himself. Aside from his family, he has
two main hobbies: ham radio and bicycling.
Hans-Peter was also a member of the
DXpeditions to St Brandon, 3B7RF; Agalega,
3B6REF, serving as team leader, and Mt
Kilimanjaro, 5H1BP. Earlier in 2010 he par-
ticipated in the 3Y@X DXpedition to Peter |
Island. You can reach Hans-Peter at
Chriesibuel 15, CH-6043 Adligenswil,
Switzerland, hbSbxe@uska.ch.

Paul G. Schreier, AAIMI/HBIODST, an ARRL
member, has been working in Switzerland for
the past 9 years as a marketing consultant,
technical journalist and translator. He got his
Novice license in 1969 and his General in
1970. After a lapse of two decades due to pro-
fessional and family obligations, he picked up
the hobby again in 1992, took all the exams
again and got his Extra class license, AAIMI.
Paul enjoys low power operating and building
kits. While at his seaside home in New
Hampshire he earned his DXCC-QRP and
WAS QRPp (mW). The Swiss National
Mountain Day Contest is a highlight for him
every year. 3W6C was his first DXpedition.
You can contact Paul at Alte Landstrasse 101,
CH-8800, Thalwil, Switzerland,

aalmi@arrl.net.
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The Next Link in the Ghain:

The 2011 ARRL Handoook

Ward Silver, NGAX

ast year’s 2010 ARRL Handbook
L offered readers a massive rewrite and
reorganization of Amateur Radio’s
longest-lived reference text, becoming the
largest edition ever. This year, the 2011 ARRL
Handbook keeps the spirit of renewal alive.

Expanded Interference

It’s not that we’ve increased the amount
of QRM and QRN (although it probably
seems that way on the weekends) but the
“Interference” chapter got a complete make-
over in the new 2011 edition. With the shift
to digital TV, the “Tennessee Valley Indians”
(TV1) are no longer the most common buga-
boo for hams. That dubious designation now
falls to disturbances dealt out by noise emis-
sions and common-mode currents.

To address this brave new world, the
ARRL Lab staff and other RFI experts put
together a completely new chapter. Starting
with a comprehensive treatment of the regula-
tory and personal aspects of interference, the
reader is then tutored on the background and
nature of RFI, how to identify and locate RFI
sources, then troubleshoot and control it. The
Handbook’s treatment of power-line noise —
the most frequent complaint the ARRL Lab
staff deals with — was greatly expanded by
Mike Martin, K3RFI. A whole new section on
RFI in the automotive environment has been
contributed by Mark Steffka, WW8MS, and
Jeremy Campbell, KC8FEI. (Mark’s call was
given incorrectly on the Handbook title page
— sorry, Mark!) Coverage of TV-related inter-
ference now focuses on digital TV and cable
systems, courtesy of Ron Hranac, N@IVVN.

Laying It All Out

Once a technology only available to pro-
fessionals, software tools for printed-circuit
board (PCB) design are now widely available
at low or no cost. In addition, small quantities
of finished boards can be ordered over the
Internet and delivered in a few days at modest
cost. To lead the ham through the vocabulary
and technology of PCB layout and fabrica-
tion, Dale Grover, KD8KYZ, has added a
new section to the Computer-Aided Circuit
Design chapter. Regardless of what program
or board “fab” service you use, the informa-
tion here will get you started — it’s never

been easier to create your own professional
quality PC boards!

RF Simulation and Circuits

The work of Dr Ulrich Rohde, N1UL, is
well-known in the professional RF design
world. A long-time supporter of the ARRL
and the Handbook, Dr Rohde contributed
a basket of material to this year’s edition.
Accompanying a discussion in the CAD
chapter of using circuit simulation tools
at RF, four additional professional-level
papers on RF simulation are included on the
Handbook’s CD-ROM. Dr Rohde also con-
tributed an update to the classic Vackar and
other oscillator circuits, a new VHF down-
converter front-end circuit, a new mixer cir-
cuitand a discussion of mixer test procedures.

More, More, More!

The featured new project in this year’s
edition is a microprocessor-controlled SWR
meter and monitor by Larry Coyle, KIQW.
More than just an SWR bridge, the instru-
ment uses digital technology to compute
several useful measurements from forward
and reflected power, supports data-logging
through a USB port, and can even shut down
your transmitter when high SWR is detected.

There are too many individual new
changes to discuss each one, but here is a list
of some of the book’s new material:

COAlan Applegate, KZBG, explains how
to select batteries for mobile operation.

A Rick Hilding, K6VVA, surveys the
ground of building a remote HF station.

O Roger Halstead, K8RI, walks you
through tuning an HF power amplifier and
discusses using surplus and used parts to
build the amp of your dreams. (A section on
amp maintenance has also been added to the
Troubleshooting chapter.)

OJohn Fitzsimmons, W3JN, reviews the

You can purchase The 2011 ARRL
Handbook for Radiocommunications
from your ARRL dealer or from the ARRL
Store, ARRL Order No. 0953 (hardcover
0960). Telephone 860-594-0355, or
toll-free in the US 888-277-5289;
www.arrl.org/shop; pubsales@arrl.org.
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basics of rebuilding and restoring vintage
vacuum-tube equipment.

O Carl Luetzelschwab, K9LA, has updated
the Propagation chapter to review the status of
solar cycle 24 and the latest predictions.

On the CD-ROM

The ARRL is trying to make better use of
the Handbook’s digital companion and you’ll
find more new items on the CD-ROM this
year, too:

O LTSpice files are provided for several
basic analog circuits.

[ Jim Tonne, W4ENE, contributed a
Low-Pass Filter design program to add to his
growing list of design software.

FPaul Wade, W1GHZ, wrote an in-depth
paper on receiver noise.

Of course, PDF files of the entire book are
included as well, including all the graphics
and many referenced QST articles.

Making It Easy

One of the drawbacks of providing so
much material is that a large text can be
difficult to navigate. Last year’s improved
structure and numbering system were well-
received, as was the all-new index. This year,
we’ve provided an extra level of detail in the
up-front Table of Contents to help you find
what you want even quicker. Following the
popular Project Index, you’ll find an updated
Author Index to recognize the many contribu-
tors to this comprehensive reference work.

Where Do We Go Next?

Every edition of the ARRL Handbook is
a hard act to follow. The technology of ham
radio evolves constantly, while keeping deep
roots in historic practices and conventions. The
key is to support the Handbook’s mission — to
inform, instruct and inspire — by using all the
methods available to a publisher: print, digital
and online. And through it all, we’ll remember
that all hams from the newest licensee to the
most grizzled veteran use the Handbook to
learn. If you have ideas, be sure to let us know.
The next edition is never far away!
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The Last GO — A Survivor’s Guide

much as we would all like to con-
S sider ourselves as invincible, there
is one thing in life we cannot avoid

— and that is the last CQ. Benjamin Franklin is

quoted as saying “In this world there is nothing
that is certain except death and taxes” — and
that includes Amateur Radio operators.

Critically Important

Although the last CQ is not something that
most of us plan for, it is critically important
for the benefit of those you leave behind. Let’s
face it a car accident, getting hit by a bus while
crossing the street or something as immediate
as a heart attack can take you out of the contest
instantly. Being proactive and prepared for this
eventuality is what this article is all about.

| participated in the decommissioning of
a Silent Key’s radio station and witnessed
firsthand the issues that accompany this type
of event. For a spouse, the steps required to
disassemble the radio shack and dispose of
equipment can be overwhelming. Removing
the antennas and cabling, taking down the
towers and selling the radio gear and related
equipment is arduous even for someone famil-
iar with the systems.

Fortunately, one of his local ham friends
and neighbors took on the task of organizing
the equipment to be sold. He also arranged for
other local hams to meet at the station and dis-
assemble and remove the antennas, towers and
associated electronics. They not only created a
list of the equipment but also arranged for the
sale and disposal of the radios and antennas to
local hams and at a local ham swap meet.

Keep in mind that although you may have
paid $2800 a number of years ago for that
Kenwood TS-870 transceiver with station
monitor, that is not what it is worth today. You
need to consider what it is worth in today’s
dollars to local hams or at a ham swap meet.

Seven steps to help
your spouse dispose of
your ham radio estate.

William Conklin, AF6OH

Here you really need to provide your survivors
information about the various online auctions
and ham classifieds so your spouse or other
family members will know if they are getting
a fair market price.

Plan Now to Help Later

The reason for planning is twofold: first
to eliminate as much headache and hassle
to the survivor as possible and second, to
help your life partner recover as much
money as possible from the sale of the equip-
ment. Your investment can easily run into
the thousands or tens of thousands of dol-
lars. Put yourself into their shoes and try to

Silent Key Notice

To include a Silent Key in the QST
“Silent Keys” column, one of the follow-
ing items is required: a letter or note
from a family member, a copy of a
newspaper obituary notice, a copy of
the death certificate, or a letter from the
family lawyer or the executor. Please
be sure to include the amateur’'s name,
address and call sign. Allow several
months for the listing to appear in the
column. Current or past ARRL member-
ship is not a requirement for inclusion.
Mail, fax (860-594-0303) or e-mail (sk@
arrl.org) information to the ARRL Silent
Key Administrator.

anticipate in advance what they will need
to do to decommission your station.

We all seem to have the propensity to col-
lect and assemble more equipment and more
antennas, and as a result end up with more
things that need to be disposed of after we
are gone. That is why the time you spend in
preplanning and organizing will help your
survivor greatly after you are gone. The more
detailed you are, the easier it will be for them
and those ham friends who come to help your
spouse.

Generally speaking there are usually HF,
VHF and UHF radios; antennas; rotators with
controllers; antenna towers and masts; coax
and interface cables; meters; computers and
printed materials including books; manuals
and periodicals.

At my station | have initiated what | call
the AF60H Survivor’s Guide. Although not
all inclusive, it is a good starting point for
everyone to consider. 1 recommend that you
start putting your own list together now and
not put it off for some later time. If you wish
to donate anything to a person or entity (such
as a club), be sure to make note of this in your
will or estate plan.

Steps to Take

1 Prepare the Inventory

Create an accurate list of your current
equipment. There are many free software
products available that can help you create an
equipment inventory or you can simply make
a list on a sheet of paper. The inventory can be
as detailed as you want it to be but these critical
items must be included:

m Description of product (type of radio,
manufacturer, model number)

m Serial number

mPurchase date

m Estimated cost when purchased

How to Leave a Legacy to ARRL

There are many ways that a radio amateur may choose to

to the American Radio Relay League, Inc headquartered in

support ARRL financially. One way is to provide for the organiza-
tion’s future in their estate planning process. Individuals should
consult a financial advisor or attorney to determine the best
process and to make arrangements to include ARRL as a ben-
eficiary of a will, bequest, trust, insurance policy or retirement
account such as an IRA.

In every case, the following language may be helpful in plan-
ning an estate document that includes ARRL:

“...to The American Radio Relay League, Inc, a non-profit
corporation headquartered in Newington, Connecticut (Federal
ID #06-6000004) | give....”

Or

“I give, devise or bequeath the rest, residue or remainder of
my estate, whether real or personal as follows: [state portion]
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Newington, Connecticut for its general purposes [or name fund
or area of interest].”

Or

“I give to The American Radio Relay League, Inc headquar-
tered in Newington, Connecticut the sum of dollars to be
used for its general purposes [or name fund or area of interest].”

The Development Office will include the donor of any estate
commitment into the ARRL Legacy Circle that recognizes indi-
viduals who have included ARRL in their estate plans. Recipients
will receive a unigue pin and certificate.

If there are questions, individuals may contact ARRL Chief
Development Officer Mary Hobart, KIMMH, by telephone at
860-594-0397 or by e-mail at mhobart@arrl.org.



mUsing information from online auctions and
classifieds, estimated resale value in
today’s dollars

mIf it is an integrated system, list all parts,
pieces and components that make up the
system.

mEquipment manuals and schematics

Optional:
mPhotographs of equipment
m L ocation of equipment within the shack

2 Ask for Assistance

It is extremely important to ask your ham
friends to step in and assist your surviving part-
ner after your departure.

Don’t be afraid to talk to your ham bud-
dies about this. We all have a number of ham
friends we both trust and respect. Simply “ask
them for their help.” Explain your goals and
desires and your need to have someone your
partner is comfortable with assisting with the
station decommissioning process. You may
want to enter into a pact with your friend and
offer to do the same for him or her if they
depart first.

3 Identify Your Antenna
Removal Team

Many hams out there will have large
antenna installations, which can include tower
systems, wire arrays and assorted antennas.
For these systems you will want to enlist expe-
rienced hams who have the skill sets and nec-
essary tools and technologies to safely remove
the antennas and towers.

When the antennas come down, your
friends should code each piece with a magic
marker and organize the parts in a manner
that will make them easy to reassemble for the

Legal Concerns

While AF60OH offers some good
and very helpful advice, it is important
when planning for the disposition of
your station after your death to remem-
ber that all of the equipment, because
it has value, is an asset of your Estate.
It cannot simply be cleared out and
disposed of in accordance with gen-
eral instructions you make during your
lifetime. There are probate procedures
that must be followed in all states
which might be applicable.

Typically, the Executor or Personal
Representative of a decedent’s estate
must have all assets of the estate
appraised and the value determined
as of the date of death. Then, the
equipment and all other property
must be listed in an inventory submit-
ted to the probate court. Finally, the
equipment can be disposed of in
accordance with the terms of a Will,
or the intestacy laws of the State of
residence of the deceased ham, and in
accordance with the procedures estab-
lished by the local register of wills or
probate office. — Chris Imlay, W3KD

next owner. Keep all elements and large parts
together by taping the components and put the
smaller items in plastic bags clearly labeled
and attached to the larger pieces. This will
make it easier to sell later.

4 Consider Which Items
You May Wish to Donate

If you are associated with a local Amateur
Radio club, consider donating some of your

Canceling a Ham Radio License

When a ham becomes a Silent Key, his or her license will expire at the normal
license expiration date — and after 2 years (the grace period for renewal) it will be

canceled.

To cancel the license of a deceased holder before the end of the 2 year grace
period, the FCC must receive a signed written request indicating that the current
licensee is now deceased (include the deceased licensee’s name and call sign in
the letter). The FCC also requires that written evidence of death accompany the
request. Acceptable documents are a dated newspaper obituary, a death certificate
or Social Security/Death Benefits documentation (SSDI).

Use postal mail or send by courier to the FCC, Attn: Amateur Cancellation,
1270 Fairfield Rd, Gettysburg, PA 17325-7245. Faxed documents are not accepted.
Allow the FCC one to two weeks to cancel the license. You can verify that the
FCC has canceled the license by looking up the FCC license call sign data at
wireless.fcc.gov/uls. If the license has been canceled, the FCC will show the

license STATUS as CANCELED.

The effective date of the cancellation is the date of the former license holder’s
death. If that date is over 2 years old, the call sign becomes available to any
Amateur Radio operator. If that date is less than 2 years old, only the family member
(or a club, with the family’s written permission) can acquire the call sign through the
FCC'’s vanity call sign application process.

Note that in either case, the person applying for the call sign must have the appro-
priate license class applicable to it to be assigned the call. For more information,
contact ARRL VEC Assistant Manager Perry Green, WY 10, at wylo@arrl.org.

equipment for the club station. Or you might
want to donate equipment to a local school to
help establish a radio club. If your donation
is made to a non-profit organization, some
positive tax benefits could accrue. Despite your
wish to donate to a particular school or com-
munity service group, they may not be able to
take it or use it. Learn what options are really
possible — or not.

5 Available Resources

In addition to your personal ham friends,
consider your local radio clubs and ARES®
groups. You may also want to place ads in
Amateur Radio magazines or online classifieds.
Make a list in advance and keep it with your
Survivor’s Guide.

6 Update the List

As you continue to add new equipment to
your station you need to keep your inventory
list up to date. As you add new equipment
include it in your list of gear.

7 Explain the Plan to Your Spouse

This is not some type of secret assignment
but one that needs to be openly shared with
your spouse. Explain, as | have to my “signifi-
cant other,” exactly what you have prepared
for them and let them know that your goal
is to minimize any problems they may have
in the event of your demise. Go over the list
with them, point out the equipment, explain
the overall goals and describe the action plan.
Then be sure they know where you are keep-
ing that list. It does no good hidden away.

Ham radio operators come in all shapes
and sizes just as their stations and operational
facilities do. So, each station owner must
consider their own situation and adapt these
concepts and suggestions to their particular
station.

Although | never had the opportunity to
personally meet the SK before his departure,
I realized that he had many local ham friends
who pitched in to help his wife after he died.
By doing some advance planning, no matter
how odd it may feel, you are actually provid-
ing a major service for your partner and your
friends.

William Conklin, AF6OH, an ARRL member, has
been involved in the field of communications
security for the last 35 years, most recently in
the area of bomb jamming systems for counter-
ing improvised explosive devices. Yearning to be
a ham for 45 years, he received his Technician
and General class tickets in January 2009, fol-
lowed by his Amateur Extra class license in
February 2009. William can be reached at

343 Soquel Ave, Ste 317, Santa Cruz, CA

95062-2355, aféoh@arrl.net.
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The National HRD Receiver

— A Historical Perspective

A flea market find leads the author on a journey back to the first modern receiver.

Brian R. Page, NATRB

ouknow you’re an engineer when you
Yfall in love with a piece of machinery.

My case of what | expected to be
forever unfulfilled love occurred during a
visit to the Radio Society of Great Britain
museum. John Crabbe, G3WFM, curator
of the collection, powered up a brilliantly
restored National HRO receiver and allowed
me to take it for a spin.

All it took was a couple of turns of the
precision worm drive tuning dial and | was
smitten.

Then one day the inevitable happened
— an HRO followed me home. | became
the proud owner of a 1942 National HRO
receiver that was in great condition consid-
ering its age. Fortunately, there was plenty
of information on the Internet to help with
its restoration, and | quickly learned about
replacing time-worn electrolytic capacitors,
cleaning the air variables and lubricating the
moving parts.

The HRO is the culmination of technical
evolution spanning decades. Before we dive
into the HRO’s (r)evolutionary technology,
let’s look at ham receiver state-of-the-art on
the eve of the HRO’s 1935 debut.

Hams Making History

The 1930s were both tremendously excit-
ing for amateurs and equally challenging.
The now famous “1929 Hartley” transmitter
design predominated into the mid-1930s,
although crystal control steadily gained
ground. Without the rock solid stability of
crystals, a reply to your CQ might appear
literally anywhere in the band.

On the receiving end of the equation, bat-
tery-powered regenerative receivers (regens)
ruled the day. Receiver selectivity, that abil-
ity to discriminate between two adjacent
signals, has always been problematic with
regens. A QST writer observed in a 1935
article that ““...the slightest movement of the
vernier knob of the tuning control caused the
signal to disappear and it was possible to
hold the signal for any appreciable length of
time only when the operator used a vise-like
grip on the tuning knob and held his breath.”
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After: The author’s fully restored 1942 National HRO receiver.

Superheterodyne receivers existed since
they were invented by Captain Edwin H.
Armstrong of the US Signal Corps during
World War I. The problem was that many
hams considered them suitable only for AM
reception. Nevertheless, all receivers of that
day, whether regenerative or superhetero-
dyne, suffered from the same problem when
receiving CW signals. In heterodyning a local
beat oscillator with the fundamental or inter-
mediate frequency (IF), two audio tones were
ultimately produced, one on each side of zero
beat. From the operator’s point of view, each
CW signal appeared at two places on the dial.

This is the world into which the National
HRO receiver appeared in 1935 and became
legendary for its stability, selectivity and
bandspread. My research quickly led to a
series of remarkable papers, mainly from
1932, by James J. Lamb, W1CEI (1900-
1986), technical editor of QST.

Improving receiver performance was a
major theme in the early 1930s and Lamb
published no fewer than seven major articles
in QST addressing the existing deficiencies.
[Members can read Lamb’s original articles
in the ARRL Periodicals Archive at www.
arrl.org/arrl-periodicals-ar chive-search.
—Ed]

His efforts were joined by the likes of
QST Assistant Technical Editor Don Mix,

WI1TS, together with George Grammer,
W1DF; Howard Chinn; James Millen,
W1HRX (more about him later); J. B. Dow
of the Navy Bureau of Engineering; former
QST Technical Editor Robert S. Kruse, and
QST Associate Editor Ross Hull. Perhaps
only old timers will recognize these names
today, but together they represent a Who’s
Who in 1930s radio engineering. The
designs of these engineers had global impact
in both the amateur and commercial worlds.

A Great Leap in Receiver Design

Getting back to my National HRO receiver,
its technical excellence grew out of a set of
three Lamb articles appearing in 1932. His
first article was entitled “What’s Wrong with
Our CW Receivers?”1 Therein, he explains
the problems and details his suggested new
approach utilizing three major innovations:

1. A high order of RF selectivity

2. Exceptional stability

3. Audio modulation that doesn’t
degrade selectivity and stability.

Lamb’s first article was the lead article
and occupied eight full pages in QST, but
it was heavily theoretical. Even though he
sketched out a plan for a receiver capable of
separating signals a mere 500 Hz apart and

INotes appear on page 73.



rigorously defined “single signal” reception,
this opening salvo didn’t detail the hardware
to back up his theory.

The second and third articles eliminated
all doubt that the future had arrived.23 As
Lamb explained, the foregoing theory might
lead one to anticipate “a fearfully monstrous
machine to put those abstractions to work.”
He went on to say that the ham could “Chuck
that illusion right at the start. The rig that
does the business is nowhere near as entan-
gling as the principles on which it is based.”

In a nutshell, and hardly doing justice
to the magnitude of his innovations, Lamb
detailed seven stages of signal processing
between antenna and headphones. These
included a tuned preselector stage to filter
interference while also preventing the HF
oscillator in the succeeding detector stage
from radiating back through the antenna.
This first detector and oscillator hetero-
dyned the input signal to the IF stage where
extraordinary selectivity was possible via
the crucial contribution of crystal filtration.
The IF filter was followed by an IF amplifier
and then a second detector that heterodyned
a beat frequency oscillator (BFO) for CW
reception. The single signal that remained
was then fed to an audio amplifier.

Lamb made no claim to have invented
these technologies. Indeed, he expresses
some surprise that his scheme had not been
previously explored and adds, “a pretty
thorough search and inquiry of people who
ought to know have uncovered no previous
disclosure of the combination of features
that, coordinated, go to make up what we
believe to constitute a new order of c.w.
receiver performance.”

Lamb’s 1932 tour de force, comprising
theory, schematics, photographs and the tes-
timony of experienced operators was an obvi-
ous revolution in receiver engineering. An
editorial note with the third article declared,
“Extended experiment with this most recent
of Jim Lamb’s creations has left us with the
firm conviction that it is really the set about
which we have dreamed all these years.” Now
with the perspective of time, | will go so far as
to say that this is the most influential receiver
design ever published in QST. One measure
of its influence is that all of the innovations
introduced by Lamb in this 1932 marvel were
quickly adopted by manufacturers of high
performance receivers.

The Original Number 1

Since Lamb’s prototype was extraordi-
nary and its importance was fully appre-
ciated at the time, | wondered what had
become of it. To explore that mystery, |
contacted ARRL Archivist Perry Williams,
W1UED. A bit of exploration turned up the
original Lamb prototype at ARRL head-

Lamb’s prototype in the collection of ARRL HQ in Newington. As built, it used an
ordinary broadcast receiver for the second IF and audio stages.

quarters. At this point in my research, find-
ing the original single signal receiver was
like finding a long-lost friend.

Those familiar with the National HRO
probably recognize its indebtedness to the
Lamb design described above. This is no
mere coincidence. The HRO was the prod-
uct of the extraordinary design team led
by James Millen, W1HRX; with Herbert
Hoover Jr, W6ZH; Dana Bacon, W1BZR,
and others. Millen, at the time, had a close
association with several of the leading lights
at the ARRL, including Lamb. More than a
few ARRL lab projects arose from discus-
sions that took place at Millen’s rural bunga-
low in Middleton, Massachusetts.

The HRO achieves perfection through
the use of crystal filtered IF selectivity, a
spectacular precision worm drive tuning
arrangement and micrometer indicator dial
designed by National engineer William
Graydon Smith.

In addition, there is an innovative coil
tray system that permits the use of precisely
calibrated coil sets for each band. The HRO
was immediately successful and was pro-
duced in staggering numbers for service in
World War 11.

By emphasizing the contribution of
James J. Lamb, I’m not in any sense dispar-
aging the efforts of Millen, Hoover and the
HRO design team. The HRO is no mere copy
of Lamb’s single signal superhet. Indeed, the
circuitry of the HRO departs from Lamb’s
design in a couple of areas. But overall the
HRO embodies the groundbreaking, truly
revolutionary design principles so coher-
ently articulated by Lamb. If Lamb was
the choreographer, Millen, Hoover and the
National design team were the dancers who
gave us a brilliant performance.

Notes

1J.J. Lamb, W1CEl, “What's Wrong With Our
C.W. Receivers?” QST, Jun 1932, pp 9-16, 90.

2J. J. Lamb, “Short-Wave Receiver Selectivity
to Match Present Conditions,” QST, Aug
1932, pp 9-20, 90.

3J.J. Lamb, “An Intermediate-Frequency and
Audio Unit for the Single-Signal Superhet,”
QST, Sep 1932, pp 9-16.

Photos by Brian R. Page, N4TRB.

Brian R. Page, N4TRB, is not an engineer
although he has worked as one in the software
industry for over 30 years. He received an MA
in the History of Science from Virginia Tech in
1980 and now explores the history of radio
from his home near Atlanta. Brian holds an
Amateur Extra class license and has been an
ARRL member for 40 years. You can reach the
author at 1717 Tidewell Trce, Lawrenceville,

GA 30043, ndtrb@arrl.net.
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New Products

RF PRODUCTS CATALOG FROM
PASTERNACK ENTERPRISES
OPasternack Enterprises has released a new
catalog of custom and standard RF, micro-
wave and fiber optic products. With more
than 20,000 different RF components such
as cables, adapters and connectors available,
this full-size, 250 page catalog includes 325
new items. New products include antenna
products for most GPS, ISM, PCS, Wi-Fi,
WIMAX, microwave, millimeter wave and
other applications. Additional new products
include bandpass filters, broadband direc-
tional couplers, fiber optic adapters and
other items. For more information, or to
order components or request a copy of the
catalog, visit www.paster nack.com.
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HAPPENINGS

New Vice Director for Southeastern Division:
Southwestern, West Gulf Divisions
Remain Unchanged

On November 19, ARRL staff members
opened ballots for the Director and Vice
Director races in the Southeastern and West
Gulf Divisions and the Director race in the
Southwestern Division. After all
the ballots were counted, there
will be a new Vice Director in
the Southeastern Division, while
the West Gulf Division leader-
ship team remains in place, as
does the Director position in the
Southwestern Division. Terms
for Directors and Vice Directors
begin at noon on January 1, 2011
and run for three years.

The following ran unop-
posed and were earlier declared
the winner of their elections
by the League’s Ethics and
Elections Committee: Pacific
Division Director Bob Vallio,
W6RGG, and Vice Director Jim
Tiemstra, K6JAT; Rocky Mountain Division
Director Brian Mileshosky, N5ZGT, and
Vice Director Dwayne Allen, WY7FD; and
Southwestern Division Vice Director Marty
Woll, N6VI. The rules state that if a candi-
date is running unopposed, he or she shall
be declared the winner without balloting.

WA40zZK

Southeastern Division
Incumbent Southeastern

ARRL Southeastern
Division Director
Greg Sarratt,

ing the Vice Director position
in the Southeastern Division:
incumbent Jeff Beals, WA4AW, of
Loxahatchee, Florida, and Andrea
Hartlage, KG41UM,
of Grayson, Georgia.
Hartlage was declared
the winner, garnering
3573 votes; Beals had
1615 votes. Beals was
appointed Vice Direc-
tor in June 2009 upon
the death of Vice Di-
rector Sandy Dona-
hue, W4RU.

Southwestern
Division

Current ARRL
Southwestern Divi-
sion Director Dick
Norton, N6AA, of
Topanga, California, faced chal-
lenger Carl Gardenias, WU6D,
of Perris, California, with Norton
the victor. Norton, who was seek-
ing his third term as Director, had
2218 votes, while Gardenias had
1132 votes.

West Gulf Division
Current ARRL

Division Director Greg Sar-
ratt, W40ZK, of Huntsville,
Alabama, faced two challengers
for his position: Sherri Brower,
WA4STB, of Vero Beach, Florida,
and Doug Rehman, K4AC, of
Mount Dora, Florida. Sarratt
was the winner, with 2074 votes.
Rehman came in second with
1555 votes, and Brower came
in third with 1529 votes. Sarratt
has served one term as Director;
in 2007 he was elected to replace
long-serving Director Frank
Butler, W4RH, who retired.
Two candidates were seek-

Newly elected
ARRL Southeastern
Division Vice
Director Andrea
Hartlage, KG4IUM

West Gulf Division
Director Dr David
Woolweaver, K5RAV,
of Harlingen, Texas,
faced Larry Essary,
K5XG, of Lucas, Tex-
as, in the West Gulf
Division Director
race. With 2387 votes,
Dr Woolweaver was
declared the winner;
Essary received 1262
votes. Dr Woolweaver
previously served as
Vice Director from
2000 to 2009 and be-

ARRL Southwestern
Division Director
Dick Norton, N6AA

ARRL West Gulf
Division Director Dr
David Woolweaver,
K5RAV

ARRL West Gulf
Division Vice
Director John
Robert Stratton,
N5AUS

came Director upon the resig-
nation of Coy Day, N50K.

Incumbent West Gulf Divi-
sion Vice Director John Robert
Stratton, NSAUS, of Austin,
Texas, squared off against
challenger Michael Reynolds,
WOKIE, of Tulsa, Oklahoma.
Stratton won the race with
2427 votes; Reynolds had
1203 votes. Stratton was ap-
pointed Vice Director in Au-
gust 2010, after the resignation
of John Thomason, WB5SYT.

“It is great to see such an
interest on the part of mem-
bers in this election,” said
ARRL Midwest Division Di-
rector Cliff Ahrens, K@CA. “I
would like to thank everyone
for running and also thank
the ARRL members in the
Southeastern, Southwestern
and West Gulf Division who
participated. The big turnout
shows the high level of interest
our members have in Amateur
Radio.”

Along with Ahrens, New
England Division Director
Tom Frenaye, K1KI, and
ARRL Chief Executive Of-
ficer David Sumner, K1ZZ,
served as election tellers;
Ahrens and Frenaye are mem-
bers of the ARRL’s Ethics and
Elections Committee. Erik
Morrissey from the accounting
firm of J. H. Cohn LLP, served
as the independent observer.

The next scheduled Divi-
sion elections are next fall for
the ARRL Atlantic, Dakota,
Delta, Great Lakes and Mid-
west Divisions. In accordance
with League’s Bylaws, ballots
will be counted on November
18, 2011.

S. Khrystyne Keane, KISFA ¢ ARRL News Editor

¢ Kkisfa@arrl.org
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FCC ISSUES REPORT AND ORDER
ON VANITY AND CLUB STATION
CALL SIGNS

In November 2009, the FCC issued a
Notice of Proposed Rule Making (NPRM)
— WT Docket No. 09-209 — seeking to
amend the Commission’s Amateur Radio
Service rules to clarify and codify existing
procedures governing the vanity call sign
system. The NPRM also sought to revise
certain rules applicable to club stations.
The ARRL submitted its comments to the
FCC on March 26. On November 8, 2010,
the FCC issued a Report and Order (R&O)
with its decisions. These new rules will
take effect 60 days after publication in the
Federal Register.

In the Report and Order, the FCC
amended and clarified its rules with respect
to Amateur Service vanity call signs “in
order to promote processes that are more
equitable and administratively efficient.”
The FCC has amended its vanity call sign
rules to clarify the date on which the call
sign associated with a license that is can-
celed due to the licensee’s death becomes
available for reassignment and clarifies the
exceptions to the general rule that a call sign
is unavailable to the vanity call sign system
for two years after the license terminates. As
for club stations, the FCC has placed limits
on who can file applications on behalf of a
club, how many vanity call signs a club can
hold and how many clubs can have the same
license trustee.

According to the FCC, almost 80,000
licensees have replaced their sequentially
issued Amateur Radio call signs with a
vanity call sign since the program began
in 1996. When the program began, the
Commission established what they called
“the broad outlines” of the vanity call sign
system, concluding that call signs generally
should not be available for reassignment for
two years following the death of a licensee,
or expiration or termination of the license
for that call sign. In doing so, the Commis-
sion made exceptions for former holders of
the call sign, close relatives of a deceased
former holder and club stations of which
a deceased former holder was a member.

Here are the highlights of the Report
and Order:

Availability of Call Signs Assigned to
Stations of Deceased Licensees

B The FCC has codified that a signed
request for license cancellation accompa-
nied by a copy of a death certificate, an
obituary or data from the Social Security
Death Index [SSDI] that shows the date of
death is necessary to cancel the license of a
deceased amateur.

® The FCC clarified the rules to provide
that the two year waiting period starts on the
licensee’s date of death.

m A call sign that is canceled due
to the death of a licensee more
than two years earlier, or within
30 days of the second anniversary
of the licensee’s death, will remain
unavailable to the vanity call sign
system for 30 days following the date
the staff takes action to cancel the license.

Exceptions to the Two Year
Waiting Period

® Former Holders of the Call Sign: A
former holder of the call sign is exempt from
the general rule that a call sign shown on
an expired, surrendered, revoked, set aside,
canceled or voided license is unavailable to
the vanity call sign system for two years.

m“Close Relatives™ of the Licensee: The
term “in-law” includes *“only a parent, step-
parent, sibling, or step-sibling of a licensee’s
spouse; and the spouse of a licensee’s
sibling, step-sibling, child, or stepchild; or
the spouse of a licensee’s spouse’s sibling
or step-sibling.” The other “close relatives”
are the deceased former holder’s spouse,
children, grandchildren, step-children, par-
ents, grandparents, step-parents, brothers,
sisters, step-brothers, step-sisters, aunts,
uncles, nieces and nephews.

® “In Memoriam™ Call Signs: One
exception to the two year waiting period
applies to licenses for club stations who
request the call sign of a deceased licensee
when the club station trustee has the written
consent of a close relative of the deceased.
The FCC codified that the decedent’s club
membership need not be current at the time
of his or her death, as long as the decedent
was a bona fide member of the club at some
time during his or her life.

Ineligible Applicants

When a vanity call sign for which the
most recent recipient was ineligible is sur-
rendered, canceled, revoked or voided, the
two year requirement does not apply; how-
ever, the call sign will not be made available
to the vanity call sign system for 30 days
after information regarding the acknowl-
edgment or determination of ineligibility is
posted to the license in the Commission’s
licensing system.

Other Club Station Licensing Issues

B Club Trustee Issues: Applications re-
questing a change in trustee are required to
include documentation signed by an officer
of the club when the application is submitted
to the Club Station Call Sign Administrator
(CSCSA). This is in order to “prevent a de-
parting trustee from making off with the club

license and call sign or refusing to agree to a
change in trustee” and “address instances in
which a trustee becomes incapacitated.”
m Class of Trustee: Novice class
licensees may now serve as club
station trustees, “for frequency and
operating privileges are determined
solely by the class of operator license
held by the control operator, rather
than the license held by the club station
trustee.” (The FCC noted that “cumber-
some” identification procedures are required
when a control operator is using privileges
that exceed those of the station licensee,
however.)
® Limits on Club Station Licenses: Club
stations may hold only one vanity call sign,
but may hold an unlimited number of se-
quential call signs. Club stations currently
holding more than one vanity call sign may
renew or modify their existing station li-
cense grants, but not obtain any additional
vanity call signs. The prohibition on obtain-
ing additional vanity call signs includes in
memoriam call signs formerly assigned to
deceased members of the club.
®Who May Serve as Trustee: An in-
dividual may be the trustee for only one
club station license grant. Individuals who
currently serve as trustee for more than one
club may continue to serve as trustee of
those clubs, but may not be designated the
trustee of any additional clubs.

Conforming Rule Changes

B The FCC amended Part 97 to remove
obsolete references to Technician Plus class
operator licenses. Technician Plus class
operator licenses have now either expired
or been renewed as Technician class opera-
tor licenses.

H |n 2000, the FCC decided not to renew
Radio Amateur Civil Emergency Service
(RACES) station licenses. Now that the
last RACES license has expired, the FCC
amended Part 97 to remove references to
RACES station licenses.

B The FCC revised Section 97.21 to
reference Section 1.949 of the rules that
requires that renewal applications be filed
no sooner than 90 days prior to expiration
of the license.

Proposals Not Adopted

B The FCC chose not to adopt proposals
from the ARRL that would have expanded
the pool of available call signs and would
have limited Group A vanity call signs to
United States citizens.

® Also not adopted were proposals from
other commenters to limit vanity call signs
to the call area of the applicant’s residence
and to eliminate the fee to renew a license
with a vanity call sign.
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ARRL REPLIES TO WIRELESS
SERVICES FILING IN 2304 MHz
BAND INTERFERENCE DEBATE

On October 28, 2010, the ARRL filed
a Reply to a Wireless Services Opposition
filing, the latest in an ongoing series of
exchanges regarding the FCC’s proposal
to allow mobile broadband services, in ad-
dition to fixed services, to operate in parts
of the 2.3 GHz band. The Amateur Radio
Service has a secondary allocation at 2300-
2310 MHz.

Here is a brief recap of the previous
actions that led to the ARRL’s latest filing:

May 20, 2010: The FCC adopted amend-
ments to its rules for Wireless Communica-
tions Services (WCS) in the 2.3 GHz band
to permit mobile broadband services, in ad-
dition to fixed services, in the 2305-2317.5
and 2347.5-2360 MHz bands.

September 1, 2010: Concerned with
the potential for harmful interference to
amateur operations at 2.3 GHz, the ARRL
filed a Petition for Clarification or Partial
Reconsideration with regard to one aspect
of the new rules.

October 18, 2010: The WCS Coalition
filed an Opposition to the ARRL Petition.

In its September 1 filing, the ARRL re-
quested that the Commission affirm;

B That the current out-of-band emission
(OOBE) limits for WCS devices set forth
at Section 27.53(a)(3) of the Commission’s
rules continue to apply to mobile, portable
and fixed facilities across the entirety of the
2300-2305 MHz band following the rule
changes implemented in the FCC’s original
Report and Order.

B That Section 2.102(f) of the Commis-
sion’s rules applies to Wireless Communi-
cations Service (WCS) fixed and mobile
operations, so that harmful interference that
is caused to Amateur Radio Service opera-
tions in the 2300-2305 MHz band is to be
remedied by WCS licensees.

If the Commission wasn’t able to take
positive action on these requests, the ARRL
asked that the R&O be reconsidered.

In its October 18 Opposition to this
filing, the WCS raised no objection to the
first request but opposed the second. The
WCS, in essence, claimed that because the
Amateur Service is secondary at 2300-2305
MHz and they are primary above 2305 MHz,
they are not obligated to protect the Amateur
Service from harmful interference.

The ARRL Reply states in part: “WCS
licensees, under existing rules: (1) have no
entitlement to cause interference to licensed
radio services outside of the Part 27 alloca-
tions beginning above 2305 MHz; and (2)
do in fact have an obligation pursuant to
Section 2.102(f) of the Commission’s Rules
[47 C.F.R. 2.102(f)] to protect Amateur sta-
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tion operation in the 2300-2305 MHz band
from interference due to WCS transmissions
above 2305 MHz. Section 2.102(f) states
that “(t)he stations of a service shall use
frequencies so separated from the limits of a
band allocated to that service as not to cause
harmful interference to allocated services in
immediately adjoining frequency bands....

“The 2305-2310 MHz segment is al-
located to the WCS now on a primary
basis and to the Amateur Service on a
secondary basis. There is no doubt but that
at 2305-2310 MHz, Amateur operations
are secondary to WCS operations and are
not protected from interference from WCS
facilities. However, WCS has no allocation
below 2305 MHz, and the Commission’s
rules (and the domestic Table of Allocations,
Section 2.106 of the Commission’s rules)
are quite clear that WCS licensees enjoy no
entitlement to disrupt adjacent band radio
services, and never have.”

The ARRL Reply points out that Section
2.102(f) “is taken almost verbatim from
the international Radio Regulations, and so
could not have had the limited application
that WCSC erroneously surmises that the
Commission intended.”

ARRL General Counsel Chris Imlay,
W3KD, commented: “We are helped by
the FCC rule that specifically says what we
urged the FCC to clarify. That rule comes
from the international Radio Regulations.”

INFORMATION EXCHANGE
AND CAMARADERIE HIGHLIGHT
IARU REGION 2 CONFERENCE

The 58 delegates and observers who
gathered in Salinitas, Sonsonate, El Salva-
dor for the 17th General Assembly of IARU
Region 2 experienced a busy and enjoyable
week. The conference began on October
4 and concluded on October 8. Twelve
IARU Member-Societies in the Americas
were represented in person, with another
seven represented by proxy. President
Kay Craigie, N3KN, served as the voting

delegate for the ARRL and was assisted
by International Affairs Vice President Jay
Bellows, K&QB, and Executive Vice Presi-
dent David Sumner, K1ZZ. Observers from
IARU Regions 1 and 3 and the International
Secretariat were present to assist and to learn
from the conferees.

The conference was formally opened by
Dr Luis Méndez Menéndez, head of SIGET,
the telecommunications administration of
El Salvador. He brought the welcome news
that El Salvador has acceded to the Protocol
amending the Inter-American Convention
on an International Amateur Radio Permit
to extend its benefits to European holders
of the CEPT Radio Amateur License and to
amateurs from the Americas visiting CEPT
countries. This step brings the Protocol of
Amendment into force and will allow the
regional telecommunications organiza-
tions for Europe and the Americas, CEPT
and CITEL respectively, to work out the
administrative details. The arrangement will
apply only to Panama and EI Salvador until
additional countries in the Americas accede
to the Protocol of Amendment. The United
States, Canada and Peru already participate
in the CEPT arrangement.

Delegates shared presentations on a
number of important and useful topics.
Vantroi Pefia, HI8VP, Secretary of Radio
Club Dominicano, graphically described the
assistance to Haitian earthquake relief work
by amateurs of the Dominican Republic and
how the equipment provided by and through
the ARRL was put to good use. Delegates
of Radio Club de Chile (RCCH) described
the effects of the earthquake that struck their
country a few weeks later and the communi-
cations assistance that radio amateurs were
able to provide; they expressed gratitude to
Region 2 for its financial support toward
repairs to the RCCH club station. Chuy
Lopez-Villalobos, XE2N, explained how
amateurs in Mexico are using digital modes
in emergency preparedness. Delegates of
LABRE, the national society for Brazil,

COURTESY IARU REGION 2

El Salvsdor

B 0

Dr Luis Méndez
Menéndez, head of
SIGET (the telecommu-
nications administration
of El Salvador) formally
opened the IARU Region 2
General Assembly.




demonstrated a Web site where the exact
location of Brazilian amateur stations can
be seen. On behalf of the Federacién de
Radioaficionados de Cuba, Region 2 Direc-
tor Pedro Rodriguez, CO2RP, described the
Caguairan homebrew transceiver project
that is intended to improve the emergency
communications capabilities of Cuban
amateurs. David Sumner, K1ZZ, gave
presentations on the WSPR HF beacon
protocol and its associated Web site and on
the World Radiosport Team Championship
held in Russia this past July.

Among numerous items of formal busi-
ness, the General Assembly made minor
corrections and additions to the Region 2
Band Plan; the revised LF/MF/HF Band
Plan dated October 8, 2010 is now available
(view itat www.arrl.or g/filessmedia/News/
R2_LF-MF-HF_Bandplan_2010.pdf).
With the successful implementation of a
new procedure for reviewing and updating
the Band Plan, the Region 2 HF Committee
was eliminated.

An ARRL paper, “Amateur Radio Opera-
tors and Tropical Cyclone Events,” was ac-
cepted for publication on the Region 2 Web
site in both English and Spanish; it provides
guidance for amateurs on how to prepare for
hurricanes and typhoons.

Region 2 President Reinaldo Leandro,
YV5AMH; Secretary Ramén Santoyo V.,
XE1KK, and Treasurer Noel Donawa,
9Y4NED, were re-elected for three-year
terms. José Arturo Molina, YS1IMS, was
elected to replace Dario Jurado, HP1DJ, as
Vice President. Returning as Directors are
Daniel Lamoureux, VE2KA; Marco Tulio
Gudiel, TG9AGD, and Gustavo de Faria
Franco, PT2ADM,; they are joined by newly
elected Directors Jay Bellows, KZQB, and
Galdino Besomi, CE3PG. Santoyo and
Donawa will serve as Directors as well as
officers. Longtime Director Ron Szama,
LU2AH, stood aside in favor of Besomi
and delivered a stirring tribute to Region 2
and to the friendships he has made in three
decades of involvement with the IARU. Rod
Stafford, W6ROD, did not seek re-election
as a Director of Region 2 because he now
serves as IARU Secretary.

A proposal by the Federaciéon Mexicana
de Radio Experimentadores to host the 18th
Region 2 General Assembly in 2013 in Mon-
terrey, Mexico was accepted with thanks.

US CHARGES GLENN
BAXTER, KIMAN, WITH
FAILURE TO PAY FINE

Two US Attorneys have filed a Com-
plaint in US District Court against Glenn
Baxter, KIMAN, for not responding ap-
propriately to an order that he pay a $21,000
fine for violating several sections of Part 97.

The Complaint was filed October 25 in the
US District Court for Maine.

The civil action was brought under Sec-
tion 503(b) of the Communications Act of
1934, as amended, and Section 1.80 of the
FCC Rules and Regulations.

The fine had been levied, according to
the Complaint, “for defendant’s willful and
repeated violations of Sections 97.101(d)
[commencing transmissions on top of
existing communications on 3.890 MHz]
and 97.113(a)(3) [transmitting commu-
nications in which the station licensee or
control operator has a pecuniary interest]
of the Commission’s Rules, and for the
defendant’s willful violation of Section
97.105(a) [exercising control over station]
and 97.113(b) [broadcasting] of the Rules,
and for failure to file requested information
pursuant to an Enforcement Bureau direc-
tive.” [information in brackets added]

The Complaint seeks to force payment of
the $21,000 fine along with a filing fee and
“such other and further relief as the Court
deems just and proper.”

ARRL PRESIDENT MAKES FINAL
QSO WITH AUSTRALIA’S WIA
CENTENARY STATION

The Wireless Institute of Australia
(WIA) marked the conclusion of their
VKI1Z@WIA centennial special event op-
eration on October 31 with a QSO between
WIA President Michael Owen, VK3KI,
and ARRL President Kay Craigie, N3KN.

ARRL President

Kay Craigie, N3KN,
made the final

QSO to VK12@WIA,
the special event
station call sign

that celebrated the
Wireless Institute of
Australia’s centenary.

ROBERT BROOMHEAD, VK3DN

Logged at 1255 UTC — five minutes before
midnight in Australia — the QSO between
N3KN and VK12@WIA, with VK3KI at the
microphone, was the last contact recorded in
the Australian special event’s log.

The contact was made using EchoL.ink,
with VK1@@WIA using the VK3ANT node
in Melbourne, Victoria. Craigie used
the K41J 440 MHz repeater in Roanoke,
Virginia to access the EchoLink node of
the linked North Carolina Hospital Emer-
gency Amateur Radio System repeaters
(NCHEARS); the NCHEARS system was
also linked to the South Carolina Healthcare
Emergency Amateur Radio Team repeaters.
Repeater users across three states were able
to hear the historic conversation between
two continents.

More than 50 WIA-affiliated clubs have
used the VK1@@WIA call sign for almost
six months as part of WIA’s centennial
celebration; the WIA is the oldest Amateur
Radio national society. For this contact,
VK12@WIA was operated portable for the
Westlakes Amateur Radio Club, the club
privileged to be the last club to use the call
sign. Since VK1@@WIA went on the air in
May, it logged 24,439 contacts.

Owen told Craigie that the WIA was
pleased that the special event station’s final
contact could be with her, and thanked the
ARRL for its support and for participating
in the WIA Centenary Weekend through
ARRL International Affairs Vice President
Jay Bellows, KZQB. Owen also said that

CARTER CRAIGIE, N3BAO

In Australia,
WIA President
Michael Owen,
VK3KI, chatted
with Craigie (who
was in Virginia)
during the last
QSO using the
VK1@@WIA special
event call sign.
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the WIA was “passing the baton on to the
ARRL, as the ARRL would be celebrating
its centenary in four years.”

Craigie congratulated the WIA on their
100 years of service to Amateur Radio
in Australia, wishing them well as they
begin their second century. She noted that
strong national societies around the world,
working together through the International
Amateur Radio Union, are essential for the
future well-being of Amateur Radio. Owen
expressed the WIA’s appreciation for the

ARRL’s contribution to Amateur Radio,
especially the League’s service as the Inter-
national Secretariat of the IARU.

“Through their extensive program of
centennial observances — including the
VK10@WIA operation — the WIA has set
the bar very high for the ARRL’s own 100th
anniversary activities in 2014,” Craigie
said after the QSO. “I am honored to have
been invited to be the last station to work
VKI10@WIA on behalf of the ARRL and
our members.”

® John Champa, K8OCL (SK):
John Champa, K8OCL, of Richardson,
Texas, passed away from complica-
tions of cancer on November 12. He
was 66. An ARRL Life Member,
Champa was the former Chairman of
the ARRL HSMM (High Speed Multi-
media) Working Group and Executive
Vice President of AMSAT-NA. He was
also the High Speed Multi-Media Ra-
dio Contributing Editor for CQ VHF
magazine. Champa did early work
in Amateur Television (ATV) and
later Amateur Digital Video (ADV).
His recent focus was on PropNET,
Automatic Packet Reporting (APRS)
and GPS navigation systems, HSMM
radio and HF digital modes. Champa is survived by his wife Karen and four children
and seven grandchildren. Two of his children are hams: Becca McLaughlin, KE5LVN,
of San Antonio, Texas and Patrick Champa, KC8LQA, of Fort Drum, New York.
— Thanks to Walt DuBose, K5YFW, and Doug Kilgore, KD50UG, for the information

e New Amateur Radio Satellitesin Orbit: On November 19, five research satellites
were carried to orbit aboard a Minotaur V rocket from Kodiak Island, Alaska. All the
satellites use Amateur Radio frequencies and hams have been invited to participate in
their missions by monitoring and collecting data. Two of the satellites are FASTRACs
— relatively small “nanosatellites” — built by students at The University of Texas
in Austin. They enter orbit as a single spacecraft, but then separate into FASTRAC 1
(known as “Sara Lily”) and FASTRAC 2 (referred to as “Emma”). Both satellites use
1200 or 9600 baud AX.25 digital communication and transmit at 1 W output, so they
should be receivable with omnidirectional VHF or UHF antennas and decodable by
ordinary packet radio hardware and software. After their scientific missions are com-
plete, the satellites will be reconfigured to function as digipeater relays for Amateur
Radio use, as part of the Automatic Packet Reporting System (APRS). Details, including
downlink/uplink specifics for the FASTRAC satellites as well as information on the other
three satellites, are at www.arrl.or g/news’hams-invited-to-listen-for-new-satellites.

® New Chief for US Air Force M ARS: Richard Jenson — a Program Manager at the

Air Force Network Integration Center at Scott Air Force Base, Il-

linois — has been selected as the new Chief of Air Force MARS

(USAF MARS). “I am honored to have been selected to lead

this organization of dedicated volunteer radio communica-

tors and am enthusiastic about my new responsibilities,”

Jenson said. “The members of Air Force MARS can be

rightly proud of their service to the nation, and | am eager

to work with all of them as we enhance our ability to serve
those who serve us.”

COURTESY CHAMPA FAMILY

John Champa, K8OCL (SK)
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SECTION MANAGER
NOMINATION NOTICE

To all ARRL members in the Maryland/
DC, Nevada, New Hampshire, Northern
New Jersey, Rhode Island, San Joaquin
Valley, Utah and West Texas sections: You
are hereby solicited for nominating petitions
pursuant to an election for Section Manager
(SM). Incumbents are listed on page 16 of
this issue.

To be valid, a petition must contain
the signatures of five or more full ARRL
members residing in the section concerned.
Photocopied signatures are not accept-
able. No petition is valid without at least
five signatures, and it is advisable to have
a few more than five signatures on each
petition. Petition forms FSD-129 are avail-
able on request from ARRL Headquarters
but are not required. A sample nomination
form is available on the ARRL Web site at
www.arrl.or g/section-ter ms-nomination-
information.

We suggest the following format:

(Place and Date)

Membership and Volunteer Programs
Manager, ARRL

225 Main St
Newington, CT 06111

We, the undersigned full members of the

ARRL Section of the Divi-

sion, hereby nominate as candidate
for Section Manager of this section for the
next two-year term of office.

(Signature___ CallSign__ City___ ZIP__ )

Any candidate for the office of Section
Manager must be a resident of the Section,
an Amateur Radio licensee of Technician
class or higher and a full member of the
League for a continuous term of at least
two years immediately preceding receipt
of a nominating petition. Petitions must be
received at Headquarters by 4 PM Eastern
Time on March 4, 2011. If more than one
member is nominated in a single section,
ballots will be mailed from Headquarters
on or before April 1, 2011, to full members
of record as of March 4, 2011, which is the
closing date for nominations. Returns will
be counted May 24, 2011. Section Managers
elected as a result of the above procedure
will take office July 1, 2011.

If only one valid petition is received
from a section, that nominee shall be
declared elected without opposition for a
two-year term beginning July 1, 2011. If no
petitions are received from a section by the
specified closing date, such section will be
resolicited in the July 2011 QST. A Section
Manager elected through the resolicitation
will serve a term of 18 months. Vacancies
in any Section Manager’s office between
elections are filled by the Membership and
\Volunteer Programs Manager. — David
Patton, NN1N, Membership and Volunteer
Programs Manager




PUBLIC SERVICE

+ Emergency Communication
READY m RESPONSIVE m RESILIENT

Ham Radio and Project Lifesaver

Lee Becham, KD4ANTS
kd4ants@arr|.net

Sometimes there are things that make
you say “this is the perfect opportunity for
Amateur Radio to get involved,” and Project
Lifesaver International (PLI) is such a thing.
There may be several of you who are not
familiar with PLI. It is my hope that this
article will expose members of the Amateur
Radio community to this endeavor and to
describe the details of how the LaGrange
Amateur Radio Club (LARC) of LaGrange,
Georgia, has become a helpful tool to the
local law enforcement agencies in times of
need. Since the author is not affiliated with
any first responder agency, an explanation of
the project and details from a recent search
and rescue operation will be presented with an
emphasis from a radio amateur’s perspective.

Use Foxhunting Skills to Save Lives

As stated on Project Lifesaver Interna-
tional’s Web site (www.pr oj ectlifesaver.org),
the mission is “to provide rapid response to
save lives and reduce potential for serious
injury for adults and children who wander due
to Alzheimer’s, Autism, Down’s syndrome,
dementia and other related disorders.” This
rapid response is delivered in the form of
bracelets with tiny transmitters.
The transmitter emits a beacon
every second that enables nearby
receivers to home in on its location
using foxhunting equipment and
techniques. The project participant
simply has to wear the bracelet like
a wrist watch.

In West Point, Georgia, former
Chief of Police David Kerr brought
PLI to the area after a town resident
described how her mother was a
participant in Ozark, Alabama.
The program was first discussed
in December 2007 and the first
bracelet was issued only a couple
of months afterward. Currently,
there are 15 PLI participants in the

of Troup and Harris in Georgia. Most of the
project’s funding is from local telethons and
other fund-raising activities sponsored by the
local first responder agencies.

After being introduced to the LARC, its
activities and public service capabilities,
Chief Kerr divulged that he had been a ham
many years ago but had allowed his license

LEE BECHAM, KD4NTS

The Project Lifesaver Bracelet is about the
size of a large wrist watch.

DAVID KERR, WB4COP

tricounty area that covers Chambers
County, Alabama and the counties

to expire. Having now been reintroduced to
the benefits of ham radio, Kerr’s interest in
the hobby was rekindled and soon afterward
he earned his ticket to become WB4COP (a
fitting call sign).

After joining the LARC, Kerr, asa promot-
er of Project Lifesaver, explained the benefits
and demonstrated the PLI transmitter and the
specialized receiver during a May 2009 club
meeting. The transmitting device is about the
size of a large sports watch but has no display
(see photo). The transmitter has an approxi-
mate range of 1 mile under ideal conditions
on the ground and up to approximately 7 miles
via aircraft. The transmitter emits a short CW
chirp at 1 second intervals with a digital unit
identifier being transmitted every 10 seconds.

Methods and Equipment

The PLI receiver is an HR2600 Osprey
receiver with a 4 MHz bandwidth centered
on 216 MHz. It has separate controls for gain
and volume to aid in comforting the ears dur-
ing long searches. The receiver comes with a
lightweight pistol-gripped Yagi antenna. The
transmitter bracelet and receiver are waterproof
to withstand the harshest of weather conditions.

Most handheld Amateur Radio receivers
will not tune to the 216 MHz band and a large
percentage of those that will cannot change
modes to either CW or SSB in
order to hear the audible tone from
the transmitter. This will present a
problem for those who depend on
audio signals while foxhunting.
On FM and AM the signal will be
present only in the form of a silent
carrier and searchers will need to use
a little ingenuity in their technique.
One such technique is to open up
the squelch and then home in on the
signal that “silences” the squelch.
This silence is the brief period dur-
ing which there is a carrier from
the bracelet.

After this initiation into the Proj-
ect Lifesaver program, LARC began
organizing its own search and rescue
drills using standard foxhunting
equipment. After establishing a writ-

Steve Ewald, WV1X 4 Public Service Specialist

¢

sewald@arrl.org
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ten procedure, the club performed
“coordinated” foxhunts in which
all participants worked together
as a group instead of individually
as one would during competition
foxhunts.

While using all the same
techniques as one would during
a foxhunt, the difference in the
coordinated drill is that all posi-
tions and RF bearings are radi-
oed back to a common station,
usually net control, and every
team’s information is plotted on
a common map.

This requires that every team
has a compass, a map, a GPS
unit (each team’s GPS unit must
use the same coordinate system
and map data) and a common,
unambiguous method of representing the co-
ordinates. Believe it or not, this actually takes
quite a bit of planning and practice before
everyone is operating on the same page. These
drills helped prepare us for what was to come.

This Is Not a Drill

At 1814 CDT on the night of July 14, 2010,
the family of an Alzheimer’s patient called
the Chambers County, Alabama Sheriff’s
department indicating that their mother, a PLI
participant, could not be located. The family
stated that a 2 hour search yielded nothing
and also indicated that she could have been
missing as early as 1300. Chambers County
PLI coordinator Jon Herbert (of the County
Sheriff’s Department) immediately activated
the agencies involved in the tricounty PLI
project, which included David Kerr. Kerr
notified LARC at approximately 1820. Rich-
ard Trainer, KE4YCY, and Shirley Trainer,
KE4YCX, activated the emergency call-down
listand by 1845, all members of the Amateur
Radio club that could be had been contacted.
I received my call at 1844 from Gary Sheets,
AD4GS, and he was adamant that this was
not a drill.

| suspected that my ICOM IC-91AD
handheld transceiver would not be adequate
to receive the PLI signal, so | called a fellow
ham, Steve Mobley, WB4BXO, and asked if
I could swing by and pick up his ICOM R-10
all mode, general-coverage handheld receiver.
Steve agreed but when | arrived at his house
he had decided to come with me and brought
his R-10 with him.

We arrived at the staging area at ap-
proximately 1915. Several first responders,
search and rescue volunteers and hams were
already on the scene awaiting instructions.
The Incident Commander Jon Herbert and the
Operations Officer Mitt Smith (of the West
Point Fire Department) were in the process of
creating search teams and dispatching them
with the PLI receiver equipment. In addition,
dive teams were alerted, as well as an aircraft
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A view of the Radio Room of the Mobile Command Vehicle.

unit complete with a PLI receiver. Due to the
lateness of the day, an Alabama State Patrol
helicopter was also dispatched with Forward
Looking Infrared (FLIR) equipment [an
imaging technology that uses body heat to
locate people — Ed.] that would assist with
the search after dusk.

Since we were some distance from the
repeater and most amateurs were using their
handheld transceivers during the search, we
switched to simplex on 146.500 MHz on site
and used the club repeater on 146.700 MHz
for talk-in or other communications in and
out of the site. | started the net at 1922 from
my car, some 38 minutes from my callout
time and there were over 20 hams on site
with more on the way. I also had Richard and
Shirley Trainer designated to be the off site,
backup net control station in case the Mobile
Command Post went silent for some reason.
The Mobile Command Vehicle arrived and
was operational within minutes, allowing
the net control operations to transition from

my car to inside the command
vehicle at 1925.

The Mobile Command Vehicle
is equipped with eight commercial
radios, already programmed for
every first responder frequency
in the area, and one Amateur
Radio — a Yaesu FT-8800R (see
photo). The “radio room” is at the
very back of the vehicle and can
be closed off via a standard door.
At the front of the vehicle is the
“command room” where all the
decisions are made. This room
is equipped on all walls with dry
erase boards and each panel has
a specific purpose. One section
is for a personnel log, one for
search teams, one for a timeline
history, one for information about
the search subject, another for area maps with
clear cellophane overlays for making notations
and the last section for logistics (see photo).

Once net control transferred operations to
the Command Post, Steve Mobley was the co-
net control operator and we both took turns at
logging, handling radio traffic and delivering
messages to the Incident Commander (IC)
and the Operations Officer (OO). Several
search teams were dispatched by the IC with
five of them equipped with PLI receivers.
Other teams were comprised of ground units,
ATVs and Amateur Radio operators. Most
teams would communicate back to the Com-
mand Post via public service radios, while the
hams would use Amateur Radios.

The Hunt Begins

Each team was dispatched to a certain
area to determine if they could receive a
PLI signal. At 2006, the search aircraft was
in the area. Within minutes, it received the
signal from the bracelet. The pilot reported

Reminder About 2010 SET Reports

Thanks to the many Field Organization Leaders who have been submitting
their 2010 Simulated Emergency Test (SET) reporting forms and/or ARRL
Emergency Coordinator Annual Reports.

If you are an ARRL Emergency Coordinator (EC), District Emergency Coordi-
nator (DEC), Section Emergency Coordinator (SEC), Net Manager (NM), Section
Traffic Manager (STM) or other leader who has been designated for reporting
your group’s 2010 Simulated Emergency Test results, there is still time to send in
your reports. Please send your reports to Headquarters by February 1, 2011.

Links to the 2010 SET reporting forms and the EC Annual Report are avail-
able at www.arrl.org/public-service-field-services-forms. When on this Web
page, scroll down until you see these links titled Form A: EC Simulated Emer-
gency Test Report; Form B: NM Simulated Emergency Test Report; Form C: EC
Annual Report. Once you fill out the form, save it and then e-mail the form or
forms to ARRL Headquarters via sewald@arrl.org.

Photographs showing your SET activities are welcome, too. Please consider
sending some of your best pictures of the event and include a caption that identi-
fies who is pictured and who took the photo.

If you mail reports to ARRL Headquarters via the US Postal Service, the mail-
ing address is ARRL Headquarters, 225 Main St, Newington, CT 06111-1494.

Thank you!




the coordinates to the Command Post. The
pilot also reported that the signal was ema-
nating from a location that was very close to
the vehicle of Daniel Leach, KI4WIN, and
Leo Cummings, KJ4KOA, who were using
amateur foxhunting equipment. Daniel and
Leo also indicated that they were receiving
the PLI beacon.

Meanwhile, as the aircraft reported receiv-
ing the signal from the bracelet, the OO was
determining checkpoints where he would send
the remaining Amateur Radio operators to
form a containment perimeter. Only a couple
of operators were dispatched before the in-
formation from the aircraft redirected teams.

At 2021, the Net Control Operator relayed
visual information from the plane to Daniel
Leach indicating that the signal was coming
from an area where a small stream crossed
over the road and continued into a large
field. Daniel asked Benjie Johnson (of the
Standing Rock, Alabama Fire Department)
if he was familiar with any location matching
this description and Benjie responded that he
was. He proceeded to the location on his ATV
with Daniel and Leo following. By this time
Kevin Allen, KJ4SYE, and his wife Amy had
rendezvoused with Daniel and Leo and they
all were tracking the PLI signal.

At 2025, Kevin reported to net control that
the PLI participant had been found and was
in good condition. Net control relayed the
good news to the IC and the OO. Three min-
utes later, she arrived at the staging area and
EMTSs checked her over and found that she
was only slightly dehydrated from the day’s
100°F heat. David Kerr congratulated every
person in the Command Post and shook their
hand. After reconfirming that the subject was
in good condition, all stations were requested
to return to the staging area for a post-event
roll call and debriefing.

The Aftermath

The time elapsed from the start of the
emergency net to the time the PLI participant
was located was 1 hour and 3 minutes. For
all practical purposes, this was a successful
search. All who participated should be proud
of their contributions. The family members
were extremely impressed and grateful for
the huge turnout, which ultimately included
17 agencies and over 60 personnel!

Was it a perfect operation? Not by any
stretch of the word. We had our share of issues
and snafus ranging from call-out procedure er-
rors, to net control errors, to stuck PTT errors,
to invalid or inappropriate radio traffic. As a
club, we have discussed some of the issues
and will continue to improve ourselves in the
areas we found to be faulty. There is no doubt
that we can perform better, but it takes prac-
tice exercises and actual events to point out
deficiencies. Notwithstanding all the errors,
we are all glad and appreciative that the local
first responders recognize the added benefits

Don't Forget the Grunts

Mike Corey, W5MPC
ARRL Emergency Preparedness and Response Manager
wbmpc@arrl.org

Over the last few years there has been a large push
for emergency communications training and certifica-
tion. The ARRL has developed courses to teach not
only the basics of EmComm but also more advanced
EmComm management skills.1 Additionally, there is a
focus on NIMS/ICS training, CERT training, CPR and First
Aid, SKYWARN both basic and advanced, and a plethora
of FEMA independent study courses. Training and certifica-
tions are important, but are they for everybody?

| would bet that almost every ARES® group has members who ask, “Do | have
to take XXXX to be an ARES member?” The answer isn’t necessarily “Yes.” For
ARES members who work in Emergency Operations Centers, shelters, public
safety facilities and at National Weather Service offices, training is almost always
necessary. In many cases, you can't even enter the building during an emergen-
cy unless you meet the training and certification requirements.

Not every ARES member or Amateur Radio volunteer serves in these places.
There are needs that can be met by those who have the right skill set. Whether
during an emergency or a public service event, there are needs for relay stations,
station set up and construction, net control operators, traffic handlers, equipment
maintenance and a variety of other necessary jobs that must be done. For most
grunt work that must be done in an emergency, what is needed isn’'t a resume
full of courses and a wall full of certificates. What is needed is skill and ability.
This skill and ability comes through years of being involved as an Amateur Radio
operator and a willingness to help when asked. For those who have the skill,
ability and willingness to assist in an emergency, kudos to you! For our dedicated
Amateur Radio emergency communication leaders, don'’t forget those who bring
more expertise and experience than a classroom can offer.

IMore information is available at www.arrl.org/courses-training.

of having hams participate in an operationthat  using a typical fox and invite the PLI co-

seems molded for Amateur Radio. ordinator to observe. Along with the fun of
) companionship and learning, you could be
Conclusion saving a life one day by utilizing exactly

The amount of time saved by Project the same techniques used to put that special
Lifesaver is virtually immeasurable. The PLI  foxhunt trophy on your mantle.
participant was in a deep rural area with very
little street access and practically no buildings
around. There is no doubt that without PLI,
the search would have lasted well into the
night when darkness would have hindered

progress even further. It is also feasible that Su bscribe tO the
a second operational period may have been AREs® E'Letter

needed to relieve the initial responders.

Thanks to PLI for making this search and If you're interested in
many others a quick and successful one. public service and emergency
If you are not familiar with PLI, | urge communications, read the
you to peruse the Resource Center of their ARES® E-Letter at
Web site, watch the demonstration videos and
encourage your local agencies to get involved. www.arrl.org/
There are countless opportunities waiting for ares-o-letter
your community including special grants for ARRL members can have
those that qualify. the ARES® E-Letter sent
If your community is already participating to them each month.
in PLI, then contact the chairman of the project S at
and explain the possible benefits of having an www.arrl.org/
Amateur Radio club join the operations. This member-support
is a great opportunity for opening other doors
with your local first responders. Ask if your You mustibelloggealinto
club can be involved with the next PLI drill the ARRIWEbISite
and describe your club’s foxhunt capabilities. to accessithisilinke

Have your own search and rescue drills
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OP-ED

Put the Mad Scientist Back Into Ham Radio

Eric P. Nichols, KL7AJ

I finally figured it out.

I have, at last, identified the one glaring
difference between my generation of Amateur
Radio experimenters and the current batch of
2 meter obsessed appliance operators.

In our day, it was our job to create emer-
gencies. The new EmComm oriented hams are
intent on “fixing” emergencies.

It’s all so clear now. And the solution to
this sad, current state of affairs is on its way.

How many of our “EmCommers” ever
stuck a screwdriver into a wall socket when
they were toddlers? Precious few, I’d venture
to bet.

How many ARES® members in their youth
set the carpet, the ceiling or the family cat on
fire while attempting to build a Tesla coil or
Jacob’s ladder in their bedroom? Nary a one,
| dare say.

Too Much Safety?

Far too much Amateur Radio “promo-
tional” literature is wasted on trying to portray
Amateur Radio as civilized, safe or useful.

I say, let’s put the mad scientist back into
ham radio where he belongs.

Take a look around you. How many people
do you see of the younger generation? And |
don’t mean the under 55 crowd.

We say we want young blood in the hobby,
but do we mean it? Look at what we have to
compete with — paintball, bungee jumping
and extreme skateboarding.

What do all these activities have in com-
mon?

They scare the tar out of you, that’s what.

When'’s the last time you got a good scare
out of Amateur Radio? Shucks, you have to
really work at it to even get a tingle these days.
Something is very wrong with this picture.

On the exceedingly rare occasion when a
youngster does darken our doors, we generally
drive him away with all kinds of excruciatingly
boring things like club politics and repeater
reports. Shucks, that stuff even bores the snot
out of me, and I’m an old geezer.

Smoke and Flames
and Moonbounce

I don’t know about any of you, but despite
my decrepit old age, | lucidly remember what
it was like to be a teenager. It was the smoke
and flames and moonbounce that attracted
me to ham radio in the first place. If | was a
teenager investigating the hobby nowadays
with its current emphasis on homeland security
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and similar useful-but-dull activities, | would
take up the daring hobby of stamp collecting
instead. At least there would be the danger of
getting a paper cut.

It’s obvious our “youth recruiting” efforts
are not working, because we never see any of
them show up more than once. Statistics across
the board bear this out.

We’ve done a pretty good job of scaring
kids out of ham radio. It’s about time we scared
them back into it.

Ham radio needs to sizzle, crackle and
bang!

Not to mention, smell. How many of this
new generation even know what ozone smells
like?

Come on people. Let’s have some action.
We’ve put a lot of emphasis on responding
to emergencies. We should at least devote an
equal amount of time to generating them. Lots
of hams get some sort of vicarious thrill fol-
lowing emergency responders to some disaster
site. Once in a while, they should be coming
to our doors!

My dad understood this, even though he
wasn’taham. He was a helicopter design engi-
neer in what is now Silicon Valley, in the very
infancy of helicopter flight. He’d regularly
come home with pieces of helicopter rotors
that had embedded themselves in the walls of
the hangar or other such informative artifacts.

“Well, that one didn’t work so hot,” he’d
calmly announce.

It was a scary business, even if you weren’t
actually flying them yourself.

We radio amateurs do have the capacity to
compete with paintball and skateboards. If we
have the will. We just need to get back to the
scary stuff of radio. The fun stuff.

I want to leave this hobby with my eye-
brows smoldering and my ears ringing.

I think our kids want to enter it the same
way.

Just ask them. I have.

[All who participate in Amateur Radio
activities should do so safely — we want to
have the pleasure of serving you as an ARRL
member for many years to come. Having fun
with Amateur Radio and observing basic
safety considerations need not be mutually
exclusivel — Ed.]

Eric Nichols, KL7AJ, an ARRL member,
obtained his Novice license, WN6TEE, in
Manhattan Beach, California in 1972. His
first station was a Johnson Adventurer and a
pair of brand new surplus ARC-5 receivers
(one for 80 meters and one for 40) for which
he paid a grand total of $20.

Eric eventually moved to North Pole,
Alaska, to become chief engineer of KINP
Radio. He spent the next 17 years crawling
around inside transmitters. He now works
at Eielson Air Force Base. Prior to its
closing, Eric did consulting work at HIPAS
Observatory, an aurora research facility
just outside of Fairbanks. Eric is a fanatic
homebrewer and CW freak. He enjoys all
aspects of low band operation and fiddles
around with some 1750 meter operation
as well as PSK31. He can be reached at
kl7aj @arrl.net.

Op-Ed Policy

The purpose of Op-Ed is to air member
viewpoints that may or may not be consis-
tent with current ARRL policy.

1) Contributions may be up to
900 words in length.

2) No payment will be made to
contributors.

3) Any factual assertions must be sup-
ported by references, which do not neces-
sarily have to be included in the body of the
article to be published.

4) Articles containing statements that
could be construed as libel or slander will
not be accepted.

5) The subject matter chosen must be
of general interest to radio amateurs, and
must be discussed in a way that will be
understandable to a significant portion of
the membership.

6) With the exception that the article
need not be consistent with League policy,
the article will be subject to the usual edito-
rial review prior to acceptance.

7) No guarantee can be made that an
accepted article will be published by a cer-
tain date, or indeed, that it will be published
at all; however, only articles that we intend
to publish will be accepted, and any article
we have decided against publishing will be
returned promptly.

8) Send your contributions to ARRL
Op-Ed, 225 Main St, Newington, CT 06111
or via e-mail to gst@arrl.org

(subject line Op-Ed).
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This Month in Contesting

LIFE IS SHORT; DO MORE RADIO

January is always a time of renewal.
Along with several New Year’s resolutions
(I opted for the traditional “eat less and exer-
cise more” resolutions myself), perhaps there
are a few things we can do to improve our
enjoyment of Amateur Radio.

forward as it can get: There’s a 100 W power
limit (no amplifiers), and the exchange is
simply your first name and your state or
province. It’s also a short event, running
only 12 hours. Single Operators are limited
to only 10 of the 12 hours, so

Yes, family is important and the
well-balanced amateur certainly
keeps all things in proportion.

January is the dead of
winter. Assuming you already
own your own gear, Amateur
Radio is inexpensive, keeps
you at home where it’s warm,
and can always provide a new
challenge or activity — trying
new modes or bands or even
homebrewing a project. This is
a good response to higher heating and gift-
giving bills!

There are several contests coming up this
month that you can really sink your teeth
into, even with a modest station. The New
Year starts off with a non-contest for the CW
lover in all of us: Straight Key Night. For
24 hours beginning at 0000 UTC on Janu-
ary 1, many an amateur will dust off their
old Novice CW key or perhaps an old bug,
maybe hook it up to some vintage gear and
work CW for the sheer joy of it. There’s no
rapid exchange, no awards or certificates,
and no score to calculate. SKN is simply
about enjoying CW the way it was sent for
decades. I love using my old Novice key
(a RadioShack special I bought in 1982 for
$8) and remembering all my time on the 40
and 15 meter Novice bands. Try it yourself
— simpler is sometimes better.

The ARRL RTTY Roundup, one of the
great digital mode events, is January 8-9. The
digital modes are popular in Amateur Radio
contesting right now; we’ve seen a spike in
RTTY participation over the last five years.
Have you gone digital yet? If not, give it
some thought; most major operating awards
have digital options, including DXCC and
Worked All States.

You can start your awards hunt all over
again if you want! Getting into digital op-
erating has never been easier; numerous
interfaces are available to connect your rig
to your PC’s sound card. You could build
one of many interfaces as found in QST, or
commercially built units are available at your
favorite ham retailer.

If you’re brand new to contesting and
have enjoyed the ARRL’s new Rookie
Roundup events (especially the CW RR last
month), January offers an excellent entry-
level event: the North American QSO
Party. Sponsored by the National Contest
Journal, the NAQP is as simple and straight-

there’s plenty of time to do
other things on the weekend
besides contest.

This is one event where a
simple station can really shine
— even stations compromised
by covenants and restrictions.
No antenna at all? Make a
dipole for 20 or 15 meters and
wrap it around the interior walls
of your house or apartment as
high as possible. It may not
be great, but it’s better than being off the
air and you will make contacts with it. The
CW version of NAQP runs from 1800 UTC
Saturday, January 8 until 0600 UTC Sunday,
January 9. For most of the US, this is a Sat-
urday afternoon to late night affair. If you’re
not a CW operator, no worries — the SSB
version is just a week later, from 1800 UTC
Saturday, January 15 to 0600 UTC Sunday,
January 16.

Fans of VHF+ operating will be able
to work lots of stations the weekend of
January 22 in the ARRL January VHF
Sweepstakes. Rovers really have a field day
with this event, packing complete multiband
stations into a vehicle and operating from
several locations during the contest period.
As with most VHF+ contests, the exchange
is simply your grid square. More on grid
squares can be found on the ARRL Web site
at www.arrl.org/grid-squares.

It’s no secret that I’m a VHF contester,
and | promote VVHF contesting as heavily as
I can. Here’s a scenario: A ham has a fairly
new rig, one that covers 160 through 2 me-
ters (or even up through 440 or 1296 MHz).
For some reason, however, the antenna
connector on the back of the rig for the VHF/
UHF bands doesn’t get used as much as
the one for HF. Sound familiar? Use this
January’s VHF Sweepstakes to utilize that
rig to the fullest — try something new! A
3 element Yagi for 2 meters is small, and
can be put up on a temporary TV mast in the
back yard. A dipole for 6 meters is less than
10 feet long — make one and throw it in that
tree outside your shack window. Go ahead...
get that other antenna jack on the back of
that dc-to-daylight rig of yours dirty!

The Importance of Fun

My girlfriend’s father succumbed to
cancer in October. He was a hard-working
guy from Wall Street who had retired to rural

Vermont several years ago. My first visit to
“meet the parents” was, coincidentally, Field
Day weekend. My girlfriend encouraged me
to ask her dad if I could string up a wire for
the weekend. He was excited about the activ-
ity and I discovered he had been a shortwave
listener when he lived in Brooklyn while
working. He had lots of questions and we
had a great talk about his old Hallicrafters
receiver.

I strung up a horizontal V in his tall coni-
fers at the top of the hill and made a couple
of hundred QSOs with a QRP rig. | wasn’t
terribly serious about my effort, and took
frequent breaks from operating to be sociable.
He constantly wanted to know what was
going on, asking me if I’d talked with this
state or that, what was the farthest contact 1’d
made, what made this antenna better than that
antenna, and so on. He even made the climb
up the stairs to the top-floor room | was in to
observe what | was doing, despite being really
tired from his illness. It was great fun to be
able to share this with him.

The next week, | received an e-mail from
him, asking me what shortwave receiver he
should buy. The next time | went to his place,
I rigged up an external wire for him to use
with his new SWL rig. He enjoyed listening
to the radio again, something he’d let slip past
him many years ago because life had gotten
in the way. It was a privilege to help him have
fun with radio again in his final months.

Last night, after a weekend with my
girlfriend with the kids and domestic chores,
| sat down to enjoy some QRP CW from her
place. Jonah, my girlfriend’s 6 year old, has
been fascinated with the radio and has been
my “antenna helper” on several occasions.
This time, though, he wanted to know about
my CW paddle. | explained dots and dashes,
and soon | was showing him how to send his
name and other words in code.

Being a hands-on kid, he wanted to try. He
climbed into my lap and I slowed the keyer
down to 10 words per minute and let him
have at it. After a couple of minutes of just
enjoying making noise, he asked how to send
certain words. Soon, broken CW was com-
ing from the keyer’s speaker. He went to bed
vocalizing dits and dahs in random order, and
now wants a poster with a Morse code guide
for his wall. I don’t know if you’ll hear him
sending CQ TEST anytime soon, but it was
great being able to share radio with the little
guy.

You never know when your time is up.
Work when you have to, play when you can
and share the fun with somebody else. If
you’re lucky, sharing the fun of radio and
togetherness with the family can happen
at the same time.
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2010 ARRL UHF Contest Results

“Thirst for QSOs satisfied...”

John (JK) Kalenowsky, K9JK
hamk9jk@ameritech.net

tions. FN31 was most popular among the
fixed stations with 9 logs received, followed
in popularity by FN42 (7 logs), EM86 (6
logs), EN82 (6 logs) and FM19, CN87 and
FN20 (5 logs). The 206 grids activated by
Rovers included 91 unique grid loca-
tors with 52 of those visited only by Rovers.

As mentioned earlier, the highest area of
Rover activity was in Southern California,
with 10 Rovers visiting DMO03 and DMO04,
9 visiting each of DM05, DM13, DM14
and DM15, leaving CM95, CM96 and DM06
to be visited by “only” 8 of them. Those 9
grids represent almost 40% of the total acti-

vations. The next most popular grids

fter the widespread episode of roving
A across the country in the August 2009

contest, the ARRL Contest Branch
was on high alert for a possible repeat of
UHF+ rovers in this year’s competition.
After the dust had settled on the highways
and byways, 2010 produced fewer rovers
(41 total Rover logs versus 67 in

PETE HEINS, N6ZE

2009) but Southern California was
still a hotbed of rover activity with 10
“slash-R” stations submitting logs.
A total of 222 logs were submitted,
with those from fixed stations increas-
ing to 181 compared to 177 last year.
Single-Operator, Low Power remains
the most popular category with 112
logs submitted, growing from 103
in 2009. The extra “A” category logs
made up for slight year-to-year drops
in log counts for High Power (56
down from 58) and Multioperator (13
down from 16). Even with this 9%
drop in log counts, the total number
of QSOs reported in this year’s logs,
over 16,500, only dropped by about
5% from the approximately 17,400
QSOs in 2009. The 41 Rover log
submissions consisted of 33 clas-
sic Rovers, 7 Limited Rovers and 1
Unlimited Rover, representing a total
of 206 grid activations, an average of 5 grids

A nice view of the Western Washington horizon from
Whidbey Island (CN87tw), one of N6ZE/R’s two stops at
the north end of his “TransCoast Rove.”

among Rovers that submitted logs
were EN35 (6 rovers visited), EN34
(5 visits), EN52 (5 visits) and FNO3
(4 visits).

Top Scorers by Category

For what appears to be a UHF
Contest first, Single-Op, Low Power
has been won from Southern Califor-
nia as Steve, WB2WIK piloted the
home station of N6NB to the top score
in that category. Frequent top scorer
Bob, K2DRH claims the second
spot from Illinois followed by Paul,
W3PAW from Western Pennsylvania.

The six year “chain” of Single-Op,
High Power first, second, and third
place finishers being Mike, KM@T,
Don, WW8M, and Jeff, KITEO has
been broken with no log received
from WW8M in 2010. Mike, KM@T
from his lowa location, continues as
“top dog” here, Jeff, KITEO moved up to

activated by each Rover. l . i L Jz.a:ii &"fv'vtfsf"ffatﬂm 108 second spot from Connecticut and Herb,
Tables of “Activity by Band” and “Par- KBOHH 32538 K2L NS piloted Eastern Pennsylvania’s
ticipation by Number of Bands” return for KAZIQ. To0% WAZ2FGK station to third in the category.
another year, now including and comparing WORM a8 In the Multioperator category, Dave,
five years of activity; 2006 to 2010. Single Operator. W3KWH 10,296 K 1WH Swith assistance from N1JFU, oper-
) o ram WAy o0 ated from Dave’s hilltop in Maine to claim the
Where the Action Was call Score W6DQ 1716 topspot. Gary, KB@HH assembled a team at
Before detailing the “where” for 2010, ~ We2wik  1r7.631 Rover o  hisOklahomastation towrap up second place
the contest data analysts apologize for an ~ warPAw 49,464 WETAIR 487,746 and Ken, KA2LIM and four others took “The
error in last year’s article: grid squares in  Arr e WOXDIR 395708 Limo” to their favorite Western New York
Southern California were identified with K28 g‘l‘g?? NG =0 location and achieved a third place finish.
“EN” prefixes when they should have been S 2y N6UWW/R 352,086 Among the 33 classic Rover entrants, the

“DM.” A regrettable error, but one not to be

K6B/R 349,845

top three scorers for 2010 are the same as for

: : WBIGQR 24,702 WIFZ/R 74,496 .
repeated in future write-ups. Single Operator, N2CEIR 63,804 2009, Wayne, N6NB, Carrie, W6TAI and
Contacts were reported with 217 grid ~ fanFower Limited Rover Art, W6XD, all operating from Southern Cal-
R . . B W6YLZ/R 93,708 . . "
squares in 2010, which included three sta-  kiteo 177,708 K9JK/R 20,424 ifornia. Wayne and Carrie added 24 GHz to
tions reporting contacts on 432 MHz with A ivil Kespm®  “ges  have9bandsand they single-op’d, activating
K2DY/MM out in wet FM39. ooy e f\gg'yﬁ,%{R e 9 grids while Art was accompanied by K ate,
Among fixed stations submitting logs, a  ksTQk 59.058 WBZKSL/R 126 K6HTN visiting “only” 6 grids and having a
total of 95 grid locators were represented  \yjon" 2t Unlimited Rover mere 8 bands. Among seven Limited Rover
W2SJ 44:520 WA3PTV/R 54,462

with 56 of them activated only by fixed sta-

entries, Mike, W6Y L Z repeats as top scorer,
(1S o8 January 2011 85



Activity by Band, 2006 through 2010

2006 2007 2008 2009 2010
Band QSOs Stations QSOs Stations QSOs Stations QSOs  Stations QSOs Stations
222 MHz 3229 152 2767 130 2700 156 4363 190 3597 165
432 MHz 4618 189 4204 165 3741 192 5422 240 5167 216
902 MHz 1037 90 850 7 906 88 1877 115 1658 102
1.2 GHz 1613 131 1520 108 1378 137 2418 154 2339 147
2.3 GHz 585 67 414 51 679 73 1072 80 1159 7
3.4 GHz (531 49 306 40 489 48 743 54 889 56
5.7 GHz 222 36 181 27 353 24 653 44 782 47
10 GHz 389 56 316 43 567 50 847 64 884 62
24 GHz 38 14 28 11 11 7 22 9 39 12
47 GHz 0 0 2 2 0 0 3 3 0 0
Light 1 1 0 0 10 6 11 5 6 6
Division Leaders Division Records
s Continue to be Updated
ingle Operator, Low Power A
Atlantic W3PAW 49,464 A total of 13 Division category records
Central K2DRH 101,136 B .
Dakota KISIX 900 were bested in 2010. The Southeastern Di-
Jella  es e Cagnrt vision was the “busiest” with three hurdles
Hudson K2KIB 34,398 being cleared; Bob, W2BZY bettered a best
Midwest NOTTW 3,612 A aa -
New England AFLT 39,852 for Single-Op, Low Power that he’d just set
Rortwestern KN 200 in 2009. Chuck, K@VXM joined in with a
sggg;ﬁoumain Karow 7,650 new level for Single-Op, High Power. With
Southeastern W2BZY 29,640 his 2010 effort in Rover, Steve, N2CEI now
Southwestern GBS SIS has the top Division score for Rover to add to
Canada VE3OIL 3,402 the top Limited Rover score that he claimed
Single Operator, High Power in 2009
Atlantic WA2FGK 169,344 ) A )
Central WIGA 15,408 Steve, WB2WIK's top score in Single-
Bar by =2 Operator, Low Power is a new record for
Delta AA4H 7,344 y
Great Lakes s e that category in the Southwestern Division
“g\rﬂ{hgvnegslfer:ﬂ E%Egg 172117‘(233 and Todd, N4AQWZ raised the bar for “A”
Pacific KC6ZWT 6,825 category in the Delta Division. In addition to
Roanoke Ko s what Chuck, K@VXM did in Southeastern,
\%)efﬁgﬁﬁlem ngﬁ% gggg Russ, K4QI set a new standard for Single-
Canada VE3ZV 42,210 Op, High Power in the Roanoke Division.
mltgr“'ﬁ‘zpe’amf KDLV 22138 With a shift of activity to be more in the
Central WIRM 11,178 San Joaquin Valley Section, which is in the Pa-
Delta AG4V 10,350 s P ’ H B
New England KIWHS 110403 cific Division, Wayne, N6NB’s high scoring
pacific | Wﬁggg e effort for 2010 (which is also a new top Rover
Rody Mountain Lk N score from all entries) now has him holding
! T s .
Wost i L 32538 Rover category top scores for two Divisions;
Rover Pacific for 2010 and Southwestern for 2009.
Allantic KaQoR Vi Being newer categories, Limited and Un-
Dakota Rpreras s limited Rover remain fertile for new records
Midwest KAGKCI/R 16,632 to be established or updated, with six entrants
New England WI1AUV/R 24,231 . - -
Northwestern K7THPT/R 2520 setting new standards here, including one
Pacific N6NB/R 517,500 i imi
o — NoeET 63804 in Unl_lmlted F_%ove_,\r b)_/ J_oe, WA3PTV for
gomhgveswrn VE\QVSG%E 323;32 Atlantic and five in Limited Rover; John,
anada ’
Limited Rover K9JK for Central, Duffey, KK6MC for
étlartmcl AE&J&?S " igg Rocky Mountain, Pete, N6ZE for North-
ntr r .
s RS b western, Tim, KD5IK G for West Gulf and
Northwestern N6ZE/R 864 i
Pacific TR 93,706 John, WB@K SL for Midwest.
Rocky Mountain KK6MC/R 1,887 )
\L/;/ef} G_U'fd . KDSIKG/R 378 Clubs Continue to be a Factor
nlimite over . . . .y
Adlantic WA3PTV/R 54,462 With this being the second year for Affili-

activating 9 grids in and around southern
California. Your author, John, K9JK claims
the second spot here, having visited 6 grids
in lllinois and Duffey, KK6MC (despite a
fiery finish to his rover vehicle — he’s fine,
though) finished in third place, visiting 8
grids in New Mexico. There was only one
entry in Unlimited Rover in 2010, that being
Joe, WA3PTV who piloted his 8 band station
through 3 grids in Western Pennsylvania.
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ated Club Competition in the UHF Contest, it
was again a positive factor for activity. While
the count of logs submitted dropped a bit,
the percentage of logs listing a club name,
137 of the 222 or just over 60%, is about the
same as last year. Thirty-five different club
“names” were submitted (after some massag-
ing of spelling variations, still including the
“NONE” Club). Only two names failed to
match the ARRL’s official Contest Club List
at www.arrl.org/contest-club-list. This left
33 possible clubs, but with the Club Competi-
tion rules requiring a minimum of 3 logs to

Participation by Number of Bands,
2006 through 2010

2006 2007 2008 2009 2010
Bands Logs Logs Logs Logs Logs
1 26 26 27 40 40
2 32 36 32 52 43
S] 40 21 35 &5 &l
4 25 24 29 34 34
5 8 15 20 22 10
6 18 16 15 15 16
7 12 4 16 9 9
8 19 18 15 33 28
9 10 2 & 1 8
10 0 4 2 S 3
Top Ten by Category
Club Competition
Club Name #of Logs Total Score
Medium Club
Southern California Contest Club 11 3,566,940
Northern Lights Radio Society 5 469,380
North East Weak Signal Group 14 372,624
Florida Weak Signal Society 11 308,535
Badger Contesters 11 246,918
Potomac Valley Radio Club 4 177,093
Society of Midwest Contesters 6 138,669
Mt Airy VHF Radio Club 6 135,513
Contest Club Ontario 5 101,022
Rochester VHF Group 5 36,576
Yankee Clipper Contest Club 8 35,286
Pacific Northwest VHF Society 12 18,969
Northern California Contest Club 3 7,626
Local Club
Bristol (TN) ARC 4 31,377
Mad River Radio Club 3 7,491

be submitted by a club to be eligible to race
for the gavels, the number of competing clubs
was reduced to 15 with 13 in the Medium
category and 2 in the Local category.
Congratulations to the Bristol (TN) ARC
for claiming this year’s gavel in the Local
Club Category, with an aggregate score of
31,377 from their 4 entries. Eleven logs from
the Southern California Contest Club resulted
in an aggregate score of 3,566,940, repeat-
ing last year’s capture of the Medium Club
Category gavel for SCCC. See the table for
complete Club Competition results.

Summary

1800 UTC on August 6, 2011 will be
here only too soon to begin another 24 hours
of radiosport on the bands at 222 MHz and
up. I’'m already planning to be out roving,
hopefully with some additional bands (so
no longer a “Limited” Rover)...how about
you? Can we make the 250-log barrier fall?

Adding to Bill Seabreeze’s famous direc-
tive to “listen for the weak ones!”” | recently
discovered Lloyd, NE8I’s statement that
“Activity happens because we make it hap-
pen.” So, whether weak or strong, why don’t
“we” make a lot of activity happen in 2011!

More Results Online!

The online, extended version of this
article contains much more analysis,
Regional highlights, and a nice sidebar
by N6ZE on his “TransCoast Rover”
adventures. Tune to wwwe.arrl.org/
contests and put a new one in the log!



AT THE FOUNDATION
The ARRL Foundation Goes Electronic!

As announced earlier in the fall, the appli-
cation process for ARRL Foundation Schol-
arships is all electronic this year. Students
wishing to apply for one of the more than 60
awards that will be made in the spring of 2011
must apply before February 1, 2011. The ap-
plication form is on the Web at www.arrl.org/
scholar ship-application.

Some application nuts and bolts: Ap-
plicants must fill in every blank on the form
before submitting the application. If not, the
application will not be accepted. Success-
fully completed forms will receive a message

confirming completion of the
form. Transcripts are required
for all applicants and should be
e-mailed to mhobart@arrl.
org as should any letters of
recommendation.

Scholarship winners are
notified by letter in May and
awards mailed to the winners’ schools in
July. The list of winners will be posted on the
ARRL Web site.

Likewise, applications for project grants
to Amateur Radio groups are made using

FOUNDATION

the electronic form on the
Web at www.arrl.org/grant-
application. Supporting bud-
get forms should be send via
e-mail to mhobart @arrl.org.
There is no formal application
period for grants. The Founda-
tion’s Proposals Committee
reviews applications and submits its recom-
mendations to the ARRL Board for approval.

Questions about the scholarship or
grant application process can be directed to
mhobart@arrl.org.

Mary M. Hobart, KIMMH ¢ Secretary, ARRL Foundation Inc 4 mhobart@arrl.org

Monday, February 14 - Friday, February 18, 2011
Operate from 1300 UTC through 2359 UTC each day.

NICOLENE EMERSON

m|s your school “radio-active”? If not, get involved with
the School Club Roundup! This week-long event pro-
motes Amateur Radio at school with a fun, gently
competitive atmosphere on the digital, SSB and CW
modes. This is a great opportunity to assist and encour-
age students participating in Amateur Radio!

B Separate categories for Elementary, Middle,
High School and College clubs.

m Send logs to scr@limarc.org. All logs must be
received by March 14, 2011.

Coat and tie optional: John Mohorcic (left) and Alexander Corkwell,
KD8OQB, students at Gilmour Academy in Gates Mills, Ohio take
their School Club Roundup activities very seriously!

Complete rules, logging sheets and other info can be found at
www.arrl.org/school-club-roundup
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HOW’S DX?

The PJ Party —
PJ7E Sint Maarten 10/10/10 for 10 Days

CHARLIE WOOTEN, NF4A

On October 10, 2010 at 0400Z
an unprecedented four new
DXCC Entities were added to
the ARRL DXCC list. This month
we have the PJ7E story from St
Maarten. Next month we plan to
run the PJ6A story from Saba.
— Bernie McClenny, W3UR

Craig Thompson, KOCT
(k9ct@arrl.net) and Joe Pater,
WBGEX (w8gex@aol.com)

The K4AM Midway Island
team met in Visalia, California
in April 2010 as Bruce Butler,
WG6OSP, and Tom Harrell, N4XP,
were presenting the DXpedition
story. I, wanted to attend Visalia
as it was my first time to this DX
Convention. Joe, W8GEX, and
Janet, W8CAA, greeted me and Joe pulled me
aside to discuss a DXpedition. Joe, and an-
other Joe, AA4NN, had a plan to operate from
St Eustatius as a possible new entity. AA4NN
recently had to drop out and Joe, W8GEX,
asked if I could colead the DXpedition. We
had all worked together on the K4M Midway
team and | was very comfortable helping out.

Joe had announced their intentions prior
to Visalia. After doing some quick research, it
appeared that Sint Maarten would be granted
independence and be more acceptable to
DXCC than the other possible scenarios. So
we planned on visiting Sint Maarten, PJ7, as
soon as practical after Dayton. In the mean-
time, | had talked to Bill Blick, W8EB, who
had visited PJ7 for many years and talked
with him about the local conditions and hams.

Joe had contacted a couple of the local
hams to guide us in the right direction when
we arrived in Sint Maarten. Marco, PJ7TMF,
and Mort, PJ7UQ, were very helpful, giving
us contact information and directions. Mort’s
assistance was invaluable in locating our
operating locations and licensing. Marco is
a local businessman and is probably one of
the most active PJ7 operators.

Searching for Radio Real Estate
Joe and | arrived in Sint Maarten on

FRANZ LANGNER, DJ97B

The flag of the newly
independent St Martin.

July 12 and left on the 15%. This DXpedition
would need to be operated from a rented
location. In looking around, we could find
no locations along a beach with a good shot
to NA and EU. The properties were secure
with fences and gates everywhere. We also
wanted to separate the phone and CW sites
to avoid interference.

Mort, PJ7UQ, suggested a vacation rental
company and we sought their guidance. We
were immediately in the good hands of a lo-
cal professional who really understood our
requirements. She got on the phone and was
quite persistent in locating just the right villa.

Joe and | discussed what our goals were to
be for our DXpedition. We knew we wanted
to have at least 10 days of operating. The

3 g “

The NCDXF team, from the left: Bruce Butler, W60SP; Joe Pater,
WB8GEX; Don Dubon, N6JRL; Craig Thompson, K9CT; Charlie Wooten,
NF4A; Max Mucci, I8NHJ; Jim Cochran, K&RH; Franz Langner, DJ9ZB,;
John Miller, KEMM; Janet Pater, W8CAA; Dave Anderson, K4SV; Bill
Beyer, N2WB, and Charlie Spetnagel, W6KK. Missing is Ralph Bellas,
K9Z0, who had to leave for his son’s wedding!

pileups would be huge and we
# wanted to maximize the number
; of contacts. This was not going
to be a vacation but a seriously
fun type DXpedition.

We wanted the equipment
to be donated so that we could
operate as a team and minimize
costs. We quickly put together
a budget that approached $3000
per operator that covered hous-
ing, shipping and miscellaneous
equipment cost. ICOM and
Alpha were on board. Soon we
had support from StepplIR, DX
Engineering, Tennadyne, MFJ,
DX Store and Hexbeam. Unfor-
tunately, the space at each of our
sites precluded the Tennadyne
antenna setup, but we really
appreciated their support. Each operator was
responsible for their transportation and food
on the island.

Early in the process, we had decided not
to seek any support from the foundations and
clubs. But it was apparent that credibility
to the ham community would be enhanced
with their assistance so we sought support
from NCDXF and INDEXA. Unsolicited
support came from GDXF, NDXA, SEDCO
and DDXG, and we thank them for their
generosity.

The Word Goes Out

We distributed our first DX press release
in July while we were on Sint Maarten. Our
confidence in the granting of independence
was reinforced only a few days later when the
constitution of Sint Maarten was adopted and
the election of the new Parliament was set.

Our goal was to have two stations run-
ning simultaneously on both CW and SSB.
It was important to have enough separation
at each site to pull that off. We had Yagis
at each site for daytime operation but still
needed to be able to get on 30, 40, 80 and
160 meters at night. A third radio at each
site was to be a spare and used for RTTY/
digital if an operator was available and
there wasn’t any interference.

Bernie McClenny, W3UR ¢ 3025 Hobbs Rd, Glenwood, MD 21738-9728 ¢ w3ur@arrl.org
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FRANZ LANGNER, DJ97B

Aside from Joe, WBGEX, and
myself, early team members included
Joe, AA4NN; Tom, N4XP; Dave,
K4SV; Bill, N2WB; Charlie, NF4A;
Kevin, K6TD, and Charlie, W6KK.
Most of this early group had been on
the K4M trip in 2009. Joe, Tom and
Kevin had to drop out and we quickly
filled the team with Ralph, K9ZO;
Franz, DJ9ZB; Max, I8BNHJ; Bruce,
W60SP; John, KEMM; Jim, KZRH,
and Don, N6JRL.

Tom, N4XP, could not go but took
the reins for treasurer and QSL du-
ties. Bill, N2WB, became responsible
for gathering all of the equipment for
shipment to Miami and then to Sint
Maarten and back. K6TD was unable
to go because of work but still prepared
our 80 and 160 meter antennas plus the onlne
QSL (OQSL) duties. Many operators checked
out the antennas and equipment before ship-
ping to Bill. We wanted to make sure we had
been thorough.

Crowd Control

There was a whirlwind of announce-
ments in late August and early September of
DXpeditions to these new countries and the
anticipated DXCC entities of Saba, St Eusta-
tius and Bonaire. We knew that the frequency
spectrum would become quite tangled if an ef-
fort to coordinate all of this activity was not at
least attempted. Thankfully, cooperation and
coordination between all of the groups was
started via e-mail. It was decided to let four
of us work on the major elements and bring
back a final draft for review by all groups.
After input from everyone and reviews of
the IARU and ARRL band plans, we were
set to announce the combined plan. We are
so grateful to every DXer and DXpedition
team for this unprecedented effort that paid
off for everyone.

Our equipment ship left the port of
Miami bound for Sint Maarten every Friday
and arrived on Tuesday. Bill, N2WB, had
everything ready to go and it was picked
up on September 22 for delivery to the ship
warehouse. It arrived but for some reason still
unknown to us did not get loaded on the ship.
Joe called repeatedly the following week to
assure that the squeaky wheel got the grease
and sure enough it was loaded and on the
way to Sint Maarten on the first of October.

Joe and | planned our arrival for October
6 so we could get to the shipping dock and
arrange for transporting the equipment to the
station sites on the morning of the 7t Well
not only did Joe and | arrive, but so did Otto,
the tropical storm. Otto barreled into the is-
land and dumped over 20 inches of rain plus
very strong winds. The port was closed and
no sea traffic was allowed.

A Boy Scouts group attending the Scouting Jamboree
on the Air visited the PJ7E SSB site. Bill, N2WB, explains
ham radio and then helps the scouts make a few contacts.

CRAIG THOMPSON, K9CT

Dave, K4SV, and Max, IBNHJ, at the controls.

As the team members arrived, each of the
successive 2 days was the same — rain, wind
and more rain and wind. We could not set up
and we were running out of time.

The weather finally cleared but the port
was unopened. No equipment until Monday!
Saturday, October 9 arrived and both teams
were now ready to make some low power
contacts. At midnight, the CW team decided
to start letting everyone run 1 hour and rotate.
This worked quite well and on the first day we
put over 5000 contacts in the log with these
small stations — but it was a new DXCC
country after all.

The Big Rigs Arrive

The day finally arrived when they opened
the port and our ship arrived. We kept op-
erating while waiting for our pallets to be
transferred to the warehouse. Joe, W8GEX,
drove to the warehouse and was met by Sidney
DeWeever, the telecommunications officer for
PJ7. He brought a truck and they loaded the
SSB equipment. Joe called and told me that
Sidney had just dropped off the equipment and
was on the way back to the warehouse to get
the CW site equipment. The PJ7E operations
stopped as we helped unload. We decided to

keep the station on the air while we
splitinto teams to get the antennas and
other radios set up.

Propagation was awesome. There
was a scare early as we thought there
was some absorption but 15, 12 and
10 meters had great openings. The
operators watched the spots on the
Internet and were conscious of any
band openings. We had some very
nice runs on those bands on phone,
CW and RTTY.

On Saturday the 16t the interna-
tional Scout Jamboree on the Air was
on. Sidney asked if some scouts from
the Netherlands Antilles could see our
operation. The scouts visited the SSB
site while we were operating and saw
and heard about ham radio. Some even
made a contact or two. At the same time, we
were visited by a local ham, Samuel Adams,
PJ7SA, who has a local news organization.
He did an interview and published it on their
Web site, www.sxmislandtime.com. Joe,
WB8GEX, did a live interview for the local
PBS station. So ham radio got a huge PR
boost from our PJ7E operation.

Our flights out were the 215t and we de-
cided to take everything down on the 20t. The
CW team shut down at sunrise and started
packing everything up. By noon, the truck
arrived and took everything away. The CW
team traveled to the SSB site to observe their
final contacts. When we arrived at the SSB
station they were still making many contacts
and Max, I8NHJ, got on PSK.

The team had no complaints about any
part of the operation. The DXers were courte-
ous and well mannered. Our team just kept
the pileups moving along and no frustration
was ever noted.

We appreciate the cooperation of the lo-
cal authorities who really embraced the ham
radio aspect of their new country. They were
amazed at the international interest. They
liked our Web site, www.pj7e.com, and the
fact that many hams from all over the world
were calling us. We contributed some of the
cables, antennas and hardware to the local
hams. The Red Cross facility needed some
radio repairs and we were able to assist them.

The team would not have functioned as
well without the early support of ICOM,
Alpha, ACER, StepplIR, Hex Beam, MFJ,
DX Engineering, The DX Store, W2ENY
and N4AA, DX Publishing. Our finances
and credibility were strengthened by the sup-
port of NCDXF, INDEXA, NDXA, GDXA,
W4DXCC and Dominion DX Group.

We are certain that this was a success
from the team’s vantage point. After almost
75,000 contacts in the log, we hope that
everyone in the DX community enjoyed our
PJ7E operation.
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THE WORLD ABOVE 50 MHz

Magic Days on “The Magic Band”

Long Path on 50 MHz — Part 1

JG3IFX

Given the sunspot cycle
predictions for the current
Cycle 24 and beyond, most of us
may never again experience the
king of all propagation modes
— F-layer, F2 —on 6 meters.
Yet some amazing contacts
have been made over the years
since Cycle 18 in the 1940s.
Readers with long memories
will remember Bob Cooper’s
(ZL4AAA) fascinating descrip-
tion of transatlantic tropospher-
ic ducting in the March 2003
column. Now Bob returns to
discuss F2 long path, a subject
well-known on HF but almost
never probed on 6 meters. Re-
turn with us to the heady days
of 2001-2002 when the Magic
Band was truly magic.

The past Northern Hemi-
sphere “summer Eg season” produced many
two-way 50 MHz contacts over distances as
great as 13,000 km at the virtual “bottom”
of the solar sunspot cycle. Magic Band en-
thusiasts have always viewed such distances
as solar-cycle dependent and requiring high
sunspot numbers. Equally unexplained
are contacts during peak sunspot years
that exceed 20,000 km; “half-way around
the planet” or the so-called “long-path.”
Research has uncovered several hundred
such contacts, some exceeding 30,000 km
distance (roughly 75% around our globe),
and the more spectacular of these form the
basis of the following discussion.

This study began as a personal quest;
a “disagreement” between ZL4AAA and
those who maintain “longest distance VHF-
UHF records” for New Zealand’s NZART.
By definition they limit records only to
great circle short path so the ODX (greatest
distance) cannot exceed halfway around the
world or ~20,000 km regardless of the actual
path. For instance, for contacts between
ZL1IMQ and ZB@T and ZS3E during Cycle
21 April 17,1981, both peaked due north at
essentially 0° for ZL1MQ. The short path

Figure 1 — Yutaka, JG3IFX/2, operating portable in southern Japan.

to ZB@T is at a 160° heading so this was
ostensibly not short path.

For those who do not subscribe to this
particular geometric rationale, we begin
our quest.

“He Simply Appeared
out of the Noise . . .!I”

On April 7 (UTC), 2001, Yutaka,
JG3IFX/2 portable in PM84jj with his
friend IN3NFQ (K1Gl), on a mountainside
overlooking the Pacific with a 5 over 5 Yagi
(Figure 1), worked a series of four contacts
in the eastern Mediterranean including OD5/
OK1MU. The distance? If you were on the
US East Coast pointing your 6 meter anten-
na “east” and found KH6/K6MIO only on

This Month

January 4 Quadrantids Meteor
Shower

January 22-24 ARRL January
Sweepstakes

*January 23 Very good EME
conditions*

*Moon data from DL7APV

that heading (as in “long path”),
you’d be in the same league. Pro-
vided he only found you when
pointing “west.” Long Path is a
generic description of any con-
tact that exceeds halfway around
the Earth, a distance in excess
of 20,000-20,035.5 km given
that at the equator the Earth is
40,075 km in circumference. To
understand “LP” it helps if you
first appreciate “antipode” con-
tacts. And while the subject is
50 MHz, what immediately
follows works for any ham fre-
quency, dc to daylight.
- In modern English, “anti-
& pode” is defined as “the exact
opposite point on Earth from
you”; it is always in the other
hemisphere (if you are north of
the equator; your antipode point
is south of that line). For Amateur Radio,
if you contact someone at “your antipode”
he or she will be so located as to have an
infinite number of “ionospheric radio paths”
to you; any direction their beam points will
be the same distance to you. From Wash-
ington (DC) the antipode sits off the coast
of Western Australia (think VKG6PA near
Perth [18,493 km for W3ZZ] and keep go-
ing for another 1507 “very wet” km). From
Auckland, New Zealand, Madrid (Spain) is
close (if not precisely) to antipode.
Beginning at 2043Z April 7, 2001
JG3IFX/2, made the first of four “LP”
contacts in an all-too-brief 19 minute open-
ing. It is not possible to calculate the actual
distance the signals traveled for none of the
stations found the other’s signal while point-
ing their directional beam antennas either
short path (SP) or precisely the LP opposite.
Pavel, OD5/0OK1MU, recalls, “Yutaka was
the only (DX) signal on the band — for
24 hours prior and 24 hours after. He simply
appeared up out of the noise, we worked
(RST559/559) and he faded out (2152).”
The SP distance would have been 8893 km
and pure LP (by Williams’ calculation —

Gene Zimmerman, W3ZZ ¢ 33 Brighton Dr, Gaithersburg, MD 20877

¢ w3zz@arrl.org; (301-948-2594)
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see sidebar) would have been 40,075 — 8893
or ~31,182 km. But the actual distance being
something other than pure LP is something
else again.

JG3IFX/2 had four LP 50 MHz contacts
between 2143Z and 2152Z: 4X1RF at
21437, JY9NX at 21487, 5B4FL at 21497
and OD5/OK1MU at 2152Z. At 2202Z he
heard SV1DH along the same path, but Cos-
tas, who reports “one of the problems associ-
ated with living in an urban area is a high
6 meter noise level,” did not hear Yutaka’s
CW responses. Here forensic backtracking
becomes interesting. Remember Pavel’s
comment about hearing only Yutaka.

Yutaka was pointing southeast with his
5/5 at ~140°. OD5/0K1MU and 5B4FL
report they found the Japanese signal at
around 210-240°. The “true” LP heading
from OD5 to JA would have been ~235° and
very similar for the other stations. We might
label the actual path “Long Path Enhanced”
(LPE), aterm I create knowing it will bring a
smile to the face of my friend Jim Kennedy,
KH6/K6MIO (see www.bobcooper.tv).

On Easter Island South Dakota’s W7XU
was portable CE@Y with his spouse Holly
N@QJIM. Their DXpedition lasted slightly
longer than a week. It began March 30 on
6 meters with Arliss initially commandeer-
ing the triband HF beam at XQ@YAF and
soon thereafter installed a 7 element 6 meter
beam. While working 5B4FL on April 7 at
21157, he heard “various PYs, the TRGA/
beacon and attracted TR8KPJ at 21372”
(when was the last time you worked Chad
on any band?). JG3IFX/2 heard none of
this although his antennas were pointed es-
sentially at CE@Y. Six minutes after Arliss
logged TR8KPJ, Yutaka began his run. In
fact Yutaka and Arliss would work April 8 at
0224Z — just over 4 hours later, on the same
beam heading Yutaka had used on the 71",

Nick, 5B4FL notes “at 2100Z | worked
KH8/N50LS 57, CE@Y/W7XU at 21152
and then nothing until JA3IFX/2 popped
through at 2149Z.” No other JA signals were
heard; in fact, 5B4FL heard no other DX un-
til hours later (April 8 UTC). One of Japan’s
leading 6 meter operators, JA1VOK, labels
the OD5/0OK1MU contact as “unique.” Ex-
cept it was not quite unique. On October 13,
2001 OD5/OK1MU appeared again — this
time at JA3IFX/3 who was now located at
Shiono-misaki (PM73rg) in Yamaguchi pre-
fect, which happens to be the southernmost
land point on mainland Japan. JAIVOK
reports this was a date (~23-24Z) when he
and many other JAs worked LP to CT, EA
and 5B4. But no other JA worked the Middle
East, only Yutaka, who had an apparent geo-
graphical advantage (when in doubt, move
closer to the geomagnetic equator).

The period between April 4 and 10, 2001

Distance Calculations

There are many great circle
distance calculation tools. After
comparing results, ZL4AAA settled
on the Williams tool at williams.
best.vwh.net/gccalc.htm. This
JavaScript-based calculation al-
lows modification of longitude, lati-
tude, beam heading and/or path
length for either station. Some of
the calculations in this column use
distances derived from the source
stations or from the July 2001
“World Above 50 MHz” column; the
remainder utilize the Williams tool.
Williams (on short path) initially
assumes “most-direct-path.”

is still labeled “the magic days” in Europe.
IZWTN explains. “That night [April 8] we
still call ‘the magic night” here — very
peculiar propagation conditions from our
grid square to a wide side of the Pacific! We
were four stations of Roma (18JX, IKZFTA,
IW@FFK and I); a few minutes after con-
tacting KH8/N5OLS we were able to work
CE@Y/WT7XU.” CE@Y appeared at 2122Z;
of interest, although dozens of other Italian
stations were glued to their 6 meter radios,
CE@Y did not appear beyond the immedi-
ate “Roma Grid Square” (six others outside
Rome did work KH8, however).

A “forensic signature” is beginning to
appear here: JA3IFX/2 to OD5 and other
eastern Mediterranean stations, Italian sta-
tions to not just KH8 (AH45su) but also
CE®@Y (DG52iv). Stay tuned — it gets better!

The key player in this bit of “magic”
would turn out to be CEZY/W7XU. A
veteran of previous 6 meter jaunts, Arliss
first found 50 MHz signals on his arrival
with the triband HF Yagi March 30. By
2030Z that day he had his 6 meter antenna
functional and immediately began working
DX, which virtually anyone would find
“beyond magic.” Mixed into his first serious
contacts was 4X1RF (16,499 km at 22227
March 30), the tip of a giant incredible
long-haul propagation iceberg that lasted
throughout his Easter Island jaunt.

The Long Path
50 MHz World

Accept that anything passing calculated
“half-way-around” is subject to controversy
and naysayers maintaining, “You don’t
know the front of your beam from the
back.” Given the nonstandard world of col-
lecting such reports, nobody is going to do

justice to 6 meter contacts that approach the
antipode or “magically” exceed that point.
This discussion is merely a set of examples
that probably did happen (and gives you
something to fantasize about while Cycle 24
stumbles and trips on its nonproductive self).

Steve Gregory, VK3OT, one of the 50 MHz
legends of our time, maintains excellent
records from a location where his antipode
falls someplace into the Atlantic well off
the coast of Nova Scotia. In other words, he
cannot claim an Antipodean 50 MHz contact
on land. Australian records claim contacts
on “long path” (spread over two consecu-
tive cycles from 1989-2002) between
25,517 km (VKI9ML to PY5CC; 15-IV-
2002) and 28,397 km (VK6JQ to TL8MB
03-1V-1991). Of the “record long path” con-
tacts, all six occurred in the month of April
spread over 13 years. Is April “magic”?

Using the July 2001 QST “World Above”
column, we find references to April 2001 con-
tacts that “exceed expectations”: VK4CP-
LUSMB (28,076 km) on the 34 at 1430Z,
KH8/N50LS-1gWTD (23,106 km) on
the 8t at 2115Z approaching that “magic
hour” again, PY5CC-VK8MS and VK8AH
(24,493 km) on the 25M at 1230+Z.1 And the
capper CE@Y/W7XU to atrio of Indonesian
stations at ~25,500 km. These deserve fur-
ther investigation.

Arliss notes, “...(during my time on
Easter) the openings were pretty impressive
to a guy from South Dakota where working
any DX on 6 meters is a big deal.” Indone-
sia from Easter, on a path that was not SP
but as we will see cannot be traced even
forensically, works out by Ed Williams’
calculation (see sidebar) to at least 25,400
km. Indonesia is an “interesting” spot for
6 meters for (as Pacific region 6 meter DX-
ers know); “they use it like expensive CB and
even have a six meter-only license.” Since
many YC-YF licensees only use FM, actu-
ally working the country on 6 meters can be
achallenge in spite of high “activity” levels.
CE@Y/W7XU managed to entice several
of these “amateurs” to answer his calls on
April 3, 2001: YB@CBI (Jakarta; 25,402
km) at 1607Z; YC1MH (Bogar; 25,412
km) at 1610Z and YF10O also in Bogar at
1746Z. Some like YC1MH would repeat (on
April 6 at 1701Z) and of forensic interest
here, all of the Indonesian stations identi-
fied and worked fell into a 50 km diameter
“ionospheric worm hole” at local Indonesian
time between 10 PM and midnight.

Next month Bob will conclude this in-
teresting discussion of 6 meter long path.
Still more fascinating contacts are in store.

1E. Pocock, W3EP, “World Above 50 MHz,”
QST, Jul 2001, pp 95-97.
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ON THE BANDS

EME. This was an extraordinary month
on 70 cm EME. Matej, OK1TEH completed
what is believed to be the first single Yagi
WAC on 432 by working PY1KK on JT65b.
He was running an 800 W solid state amplifier
to a 23 element Yagi on a 5.7M boom. After
more than 30 years, Al, K2UYH completed
432 MHz DXCC, the third 70 cm DXCC after
DLI9KR and HB9Q and the first from outside
of Europe. Al completed the first above 6M
WAC in 1976. Al’s DXCC was accomplished
with the aid of digital techniques. He notes
that with his current noise levels and tree
blockage to the east and west, there is no way
he could have done it without using JT65.
[Thanks K2UYH]

Lance, W7GJ reports that he, 3D2LR and
Bob, ZL1RS/3D2RS completed a very suc-
cessful 6M EME DXpedition from the Fiji
Islands from Sep 27 to Oct 9. Lance operated
6M while Bob operated 2M. The DXpedi-
tion took advantage of optimal EME condi-
tions, the first weekend of the ARRL EME
Contest and common windows with EU dur-
ing their moonrise and moonset. Bob was
pleased to work many new call signs and
worked 198 different stations in 41 DXCC
entities. He was using a pair of 8 element
homebrew Yagis.

On 6M, Lance worked a total of 52 dif-

50 MHz Standings by DXCC Entities Worked

ferent stations in 17 DXCC (20 EU, 29 NA,
2 OC, 1 AS), with 17 additional stations
copied but not worked in an additional six
DXCC (9 EU, 5 NA, 2 OC, 1 AS). He used
an Elecraft K3 driving an M2 solid state
kW amplifier to an M2 6M8GJ Yagi that
could be elevated manually up to 65°. Many
small horizon-only antennas were worked;
the smallest was N3CXV'’s single 6M5X
Yagi. Lance thanks all for their support and
contacts! More details are at www.bigsky
spaces.com/w7gj/ and www.qsl.net/z|1rg/.

Ray, WA4NJP continues to work new
stations on 222 MHz after putting a 222 feed
in his dish with two new states — AZ and
ID — added to his totals. Ray has also had
fun working DXpeditions in 3D2 on 6M,
3D2, CE and CE@Y on 2M and CE and CE@Y
on 70 cm.

6 meters. Six meters was virtually nonex-
istent in October. N@JK notes the band open
from the southeast to ZF1 on the 17t and
TEP between PJ and PY 2,4,5,7. On Oct 24
Jon worked FM16 as part of a marginal open-
ing from the southeast to the Far Midwest
[OK/KS]. On Oct 24 DMO03 heard beacons on
Oahu and the Big Island under high geomag-
netic field conditions (k=5). On Oct 26 Bob,
K6QXY heard ZL video around 0100Z. The
mechanisms supporting either of the latter
observations are not clear.

2 meters and up. October often brings
decent tropo conditions but not this year.
East Coast conditions in the 432 Sprint
Oct 6-7 were dreadful. On Oct 11 Vic,
WBA4SLM (EM82) worked KGVXM in EL98
on 2304 but noted that his signals were
weaker the lower in frequency they went.
Vic worked stations down to EL87 on 70 and
23 cm. Dave, N9HF (EL99) encountered a
better than normal Orionids meteor shower
Oct 21 and used it to work state #48 WV on
2M. On October 5 CT1HZE worked a station
in France on 2M E;, the first October 2M Eg
reported in Europe. Finally Flavio, PY2ZX
reports 2M TEP between PY (GG65, GG48)
and Martinique.

HERE AND THERE

ARRL VHF Sweepstakes. This contest
begins at 1900Z on Jan 22 and ends at 03592
Jan 24. Conditions are often not good because
of the cold weather but club interest increases
the amount of activity. Further information
may be found in Dec 2010 QST and on the
ARRL Web site at www.arrl.org/january-
vhf-sweepstakes.

QuadrantidsM eteor Shower. The Qua-
drantids are a short duration but energetic
shower with a ZHR (zenith hourly rate) of
60-120 at speeds up to 40 km/h. This year the
peak is predicted at 0000Z Jan 4.

DXCC DXCC DXCC
Call States  Entities DX Call States  Entities DX Call States  Entities DX
Sign State Worked Worked Grids  (km) Sign State Worked Worked Grids  (km) Sign State Worked Worked Grids  (km)
1 5 WOVA L 50 102 550 13,670
K1TOL ME 50 178 1,416 15,185 W502ZI X 50 164 1160 15,131 KC9KBB IL S0 102 — 14,050
KISDC*  NH 2 171 1060 15549 WD5K X 50 151 1202 14,924 KoMU -~ Wi 50 63 540 10,447
W3EP/1L  CT 50 150 1,121 15,750 KSUR AR 50 146 1248 — W,?\Sé”wp w: 28 g; Zég i(l)‘f{(l,g
K1AC NH 50 145 — 14,535 K5SW OK 50 143 — 16,746 ’
K1IMS MA 50 142 — 14,696 K5AM NM 50 144 853 17,861 @
W1AIM VT 50 132 561 14,928 WS5HNK * TX 50 120 733 14,815
W5HIV — TX 50 115 — 15,106 NWgW MO 50 134 — 14,675
2 AASAM  TX 50 112 748 14,963 KgAZ MO 50 127 762 14,392
W4UDH  MS 50 109 907 13,903 K@FF MO 50 126 741 16,246
ﬁgfﬂ'ﬂs m gg igg 468 12’%2 WSLUA*  TX 50 102 — = NOLL  KS 50 125 872 14,901
way o % wm o b R B o2 = e
K2QE NY 50 116 700 — ’
K6QXY * CA 50 158 _ 15555 Kocs  CcO 50 84 533 13,409
3 N6CA  CA 50 127 500+ 18,464 NBPB MO 50 75 503 13,246
walo P . 159 14.929 KB6NAN CA 50 91 782 16,638 KBOPE MO 50 63 502 10211
w0 Pa % 159 e oz KR70* CA 50 78 672 12783 KOKP  MN 50 54 554 10,051
W3zZ  MD 50 143 879 15769 N6ZE  CA a7 o 80— Won” 2o % B 1ag °T®
AE3T PA 50 140 — 16,664 7 WORT KS 50 40 170 13,651
N3DB MD 50 135 970 15,083
Wow B W mEE e w ® @ gmr con
W3TC PA 50 133 790 15,221 ,
WaCMP  PA 20 129 > . W7MEM * 1D 50 7 658 16.106 VELYX NS 50 177 1,261 15,515
AK3E MD 50 117 815 _ K7CW* WA 50 57 651 13,330 ngiEL Sg 28 l%g g%g 13"218;
W3UR MD 50 116 619 10,590 8 VE2PI) PO 29 57 433 6104
VE3KH ON 48 27 246 7,769
4 K8MFO OH 50 156 — —
KAMM FL 50 152 — 16,326 Wsuv OH 50 107 350 12,349 International
W4AUM FL 50 142 _ _ WS8TN wv 50 105 492 12,436
NOVIM VA 20 i 939 - K4OM WV 50 100 ~ 15533 IKZFTA | 38 233 1117 18,236
MW B Baew Mmoo B 8 @ G e & e oum e
WA4LOX FL 50 134 — 15,664 K8ROX OH 50 85 620 11,037 ’
K4QI NC 50 129 945 _ WABRJF OH 50 84 587 15,365 \’\/{/P;C’:CMV::I’/ PR 50 118 585 13,533
K4PI GA 50 128 800 12,522 VP9 VP9 36 39 _ _
KE4WBO FL 49 120 600 11,060 9
KARWP TN 50 116 767 15,228 WIORPM  WI 50 132 829 16,059
WAWA GA 50 110 348 9,860 WIRM IL 50 110 757 13,712 *
AAGH TN 50 109 721 12,580 WOVHFE  IN 50 109 608 13.766 Includes EME contacts
KBAET  FL 50 106 — — WoJUV 1L 50 109 400 15903 — Not given
WA4AS FL 50 100 176 —
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SPECIAL EVENTS

Contact these stations and help commemorate history. Many provide a special QSL card or certificate!

Jan 1-Jan 2, 1300Z-1900Z daily, K1R,
Brooklyn, NY. 72 Rag Chew Group. New Years
Special Event. 7.271 (8-9 AM) 7.272 (9-2 PM).
Certificate. Robert Lobenstein, 1958 E 36t St,
Brooklyn, NY 11234. www.ragchewers.net

Jan 1-Jan 31, 00002-2359Z, K3Y,

All US call areas. Straight Key Century Club.
Celebrating five years of steady growth — over
7200 members on CW. 14.050 10.120 7.055
3.550. Certificate. Dan Rhodes, KA3CTQ,

618 Seminole Dr, Erie, PA 16505.
www.skccgroup.com

Jan 6-Jan 7, 1000Z-2359Z, W3M, Read-
ing, PA. The Great Outdoors Radio Club. GORC
Morse Telegraph Event. 14.070 14.035 7.035
3.535. Certificate & QSL. GORC Morse Tele-
graph Event, W3M, 775 Moonflower Ave,
Reading, PA 19606. Celebrating the first suc-
cessful demonstration of the telegraph in the
US at the Speedwell Iron Works on January 6,
1838. www.wa3wsj.org/Morse_Telegraph_
Event.html

Jan 8, 14002Z-2100Z, N4F, Port Saint Joe,
FL. Gulf Amateur Radio Society. State of
Florida 1729 Constitution Convention
Commemorative Special Event. 28.372

21.372 14.272 7.272. QSL. Norm Bixler,

2003 Cypress Ave, Port Saint Joe, FL 32456.

Jan 8, 1400Z-2200Z, N4FL, Deerfield

Beach, FL. Gold Coast Amateur Radio Asso-
ciation. 2"d Annual Festivus for the Rest of Us
Event. 14.260. QSL. Joey Tiritilli, PO Box 773,
Pompano Beach, FL 33061. www.w4bug.org

Jan 8, 15002-2100Z, WILY, Michigan
City, IN. Michigan City Amateur Radio Club.
2011 Boy Scout Klondike Derby Camp Topene-
bee. 14.240 7.240 3.940 14.070 PSK. QSL.
Michigan City ARC, PO Box 148, Michigan
City, IN 46361.

Jan 8, 1700Z-2359Z, NI6IW, San Diego,
CA. USS Midway (CV41) Museum Radio
Operations Room. Nautilus first ship underway
on nuclear power 1954; Bathyscaph Trieste
descends 37,799 feet into Marianas Trench
1960; Navy SEAL Teams established 1962.
SSB 14.320 7.250 D-STAR 012C 2 m/70 cm
SOCAL rptrs. QSL. USS Midway Museum
Radio Room, 910 N Harbor Dr, San Diego, CA
92101. kk6fz@arrl.net

Jan 8-Jan 9, 18002Z-2359Z, VES8SUN,
Inuvik, NT. Inuvik Amateur Radio Club. Inuvik

Sunrise Festival. 14.250 7.250. Certificate

& QSL. Inuvik Amateur Radio Club,

PO Box 3099, Inuvik, NT XZE @T@, Canada.
ve8ev.blogspot.com/p/sunrise.html

Jan 10-Jan 20, 1200Z-1200Z, 4V1,
Port-au-Prince, Haiti. Radio Club D’Haiti. 4V1
Activates Remembering Haiti Earthquake of
12 Jan 2010. 14.300. QSL. Gary D. Mentro,
11028 Ewing Dr, Dade City, FL 33525-0931.
Frequency and times will be announced on
14.300 MHz (Inter-Con and MM Net Frequen-
cy) in recognition of the assistance the nets
provided for months following the massive
earthquake.

Jan 14-Jan 16, 2100Z-2100Z, W@JH,
Stillwater, MN. Stillwater Amateur Radio Asso-
ciation. “Lake Mille Lacs Ice Fishing Shack”
Special Event. 21.358 14.258 7.258 3.858.
Certificate. Dave Glas, 1455 Oakgreen Ave N,
Stillwater, MN 55082. QSL certificates will only
be sent via e-mail. Complete “eQSL Request
Form” (you do not have to send a printed QSL
card). Required QSO info includes call sign,
date, time, freq and RST report. A file, with
8.5" x 11" color QSL certificate suitable for
printing, will be sent to you via e-mail.
www.radioham.org

Jan 15, 1500Z-2100Z, WOAML,
Bloomington, IL. Central lllinois Radio Club.
77t Anniversary. 28.450 21.350 14.250 7.250.
Certificate & QSL. CIRC, PO Box 993,
Bloomington, IL 61702. Operating from the
American Red Cross, McLean County.
www.qgsl.net/w9aml

Jan 28-Jan 30, 00002-2359Z, GB4CLB,
Cromer, Norfolk, Great Britain. Norfolk County
RAYNET. Cromer Life Boat — Sea Over Sand
and SOS Radio Week. 80 m SSB CW RTTY.
QSL. Via bureau or direct to Terry Owen,
G4PSH, Touchwood, The Street, Sutton,
Norwich Norfolk NR12 9RF, Great Britain.
www.norfolkraynet.org.uk/page92.html

Jan 29, 0100Z-0800Z, WD6RAT, Paim
Springs, CA. Desert RATS Club of Palm
Springs. Palm Springs Hamfest 2011. 14.251
7.240 3.672. QSL. Desert RATS Club, 11445
Western Ave, Desert Hot Springs, CA 92240.
Held in conjunction with our ARRL Sponsored
Hamfest. desertrats.am

Jan 29, 1600Z-21002Z, KSOKS, Olathe,
KS. Santa Fe Trail Amateur Radio Club. Kansas
150t Birthday. 14.250 7.250 10.120. QSL.

Dan Reed, 29545 West 152" Ter, Gardner,

KS 66030.

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 Web site.

Special Events Announcements: For items to be listed in this column, use the ARRL
Special Events Listing Form at www.arrl.org/special-events-application. A plain text
version of the form is also available at that site. You can also request a copy by e-mail or
send a self-addressed, stamped envelope (SASE) (Special Requests, ARRL, 225 Main St,
Newington, CT 06111; write “Special Events Form” in the lower left-hand corner.) Off-line
completed forms can be mailed, faxed (Attn: Special Events) or e-mailed.

Submissions must be received by ARRL HQ no later than the 15t of the second month pre-
ceding the publication date; a special event listing for Mar QST would have to be received by
Jan 1. In addition to being listed in QST, your event will be listed on the ARRL Web Special
Events page. Note: All received events are acknowledged. If you do not receive an acknowl-

edgment within a few days, please contact us.

Special Events listed in this issue include current events received through November 10.

You can view all received Special Events at www.arrl.org/special-event-stations.

Maty Weinberg, KB1EIB € Special Events ¢ events@arrl.org

Strays

QST congratulates...

O ARRL Life Member Don Carlson, KQ6FM,
of Sparks, Nevada, who has been named Pa-
cific Division Ham of the Year. He was given
a plaque at Pacificon, the ARRL Pacific Divi-
sion Convention, in October for his contribu-
tions to the ARRL’s audio public service an-
nouncements and his other contributions to the
ARRL Public Relations program. Don also
serves as Section Emergency Coordinator.

O former Astronaut Susan J. Helms, ex-

KC7NHZ, who has been named Commander
of Vandenberg Air Force Base, California.
Major General Helms, who flew five Shuttle
missions, was the first US military woman in
space. — tnx Eric Lemmon, WB6FLY

O ARRL member Ron Hranac, N@IVN, of
Littleton, Colorado, who has been inducted into
the Society of Cable Telecommunications
Engineers (SCTE) Hall of Fame. A Technical
Leader with Cisco Systems, Ron serves the
ARRL as a member of the EMC Committee.
In that capacity, he is the primary liaison be-
tween the ARRL and the cable TV industry for
cable-related interference issues.

O Mark Turner, G7TLEU, who has developed a

free iPhone/iPad/iPod touch app, Ham Square,
that uses your device’s built-in GPS receiver
to determine and display your location in
decimal degrees along with the corresponding
Maidenhead Locator (grid square).

¢ ARRL member Jerry Spring, VE6CNU,
whose self-published humor book, Hogwash
for Hamsters, is now available as an e-book
from Amazon, Barnes & Noble and Books on
Board.

¢ ARRL Life Member David C. Goggio,
W40GG, of Memphis, Tennessee, who, at age
93, served as Grand Marshal for the parade
honoring the 70t Reunion Class of Washington
University, St Louis.
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Joe Taylor, K1JT, instigated a small
arevolution a few years ago. Back then,
moonbounce and meteor scatter were
considered exotic activities enjoyed by
a vanishingly small number of ama-
teurs. If you wanted to work someone
by bouncing your signal off the lunar
regolith, you needed big antennas
and equally big power. Meteor scatter
wasn’t quite so demanding, but it was an
activity most hams enjoyed only when
meteor showers provided sufficient
opportunities.

When Joe unleashed his WSJT
software suite, that part of the Amateur
Radio world was turned upside down. If
you wanted to try your hand at making
a digital moonbounce contact with the
big boys, all you needed was a computer
with a sound card, a long-boom Yagi
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A powerful meteor scatter burst received with WSJT
during the 2008 Geminids shower.
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ECLECTIC TECHNOLOGY

The WSJT Evolution Continues

can be difficult . . . and costly.

The good news is that Dave Rowe,
VK5DGR, has just released an open-
source speech codec. Dave says that
his new CODEC2 needs additional
work, but the speech quality of the
Alpha release is pretty good. He has a
few audio samples on his Web site at
www.rowetel.com/blog/?page_
id=452.

Sony’s New “Single Wire”
Interface

Hams are painfully familiar with the
headaches of multiconductor cables,
especially the kind that are required to
flex back and forth repeatedly. Micro-
phone cords and antenna rotator cables
come to mind. With enough motion
and enough time, one of the wires will

antenna for your VHF band of choice
and a hundred watts or so.

Meteor scatter was made almost
absurdly easy with WSJT. Using its
FSK441 mode, hams with modest sta-
tions were ricocheting RF off the fiery
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eventually break, usually at a point that
is the most difficult to find or access.
The problem of flexing cables is
even worse among mobile devices such
as cellular telephones and notebook
or laptop computers. | can’t help but

trails of meteors at any time of the day
or night. They didn’t have to wait for
showers; meteor contacts were available
24/7. When | say “modest” stations, |

E
FAE TIRS 0V 90T FWRR1 0 RORL MOVE F

cringe a little whenever | close my
station laptop. | can just hear the wire
harness that connects the LCD screen to
the motherboard screaming for mercy.

mean really modest. I’ve made many
FSK441 contacts running just 100 W
on 6 meters to dipole antennas.

Joe hasn’t allowed WSJT to stand
still. Not long ago he announced the beta
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release of version 9.0 on his Web site at
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www.physics.princeton.edu/pulsar/
K 1JT/. Among other things, this version
offers a new mode called ISCAT, which
replaces JT6M, as well as enhanced
features and performance for FSK441.

The software is free. If you’re already set
up for digital operating with PSK31, RTTY
or other modes, you can be up and running
with WSJT in minutes. I’d recommend start-
ing with FSK441 meteor scatter on 6 meters.
Read the WSJT user manual thoroughly and
then park your SSB rig on 50.260 MHz. Ac-
tivate the software in monitoring-only mode
and go away for an hour or so. (Weekend
mornings and evenings are particularly good
times.) When you return to your computer,

Using WSJT to work Ray, K9KHW, via meteor scatter in
March 2009. | was running just 50 W to a 6 meter loop
antenna at the time.

don’t be surprised if you see call signs on
the screen!

Amateur Radio Digital Voice Codec
A while ago | discussed the fact that most
voice codecs — the kind that make digital
voice communication possible — were pro-
prietary closed-source creations. This has
been a serious impediment to developing new
Amateur Radio digital voice technologies.
Obtaining a license to use a proprietary codec

ST e PR TR TR | i

Sony apparently has been dwelling
on this problem too. They’ve developed
what they are calling “single wire
interface technology” that allows bi-
directional transmission of multiple
signals, including video, audio and
even dc power, on a single copper
cable. They are using a time division
duplex and multiplex system to move
data packets in both directions more
or less simultaneously. Sony is claiming
transmission speeds of up to 940 Mbps with
a device consisting of a digital circuit that
performs multi-level encoding, an analog
portion that sends and receives signals, and
a third circuit that combines signals with dc
power (or separates them from dc power).

In order to get the technology to market
as soon as possible, Sony prototyped a chip
in cooperation with the Rohm Corporation.
According to Sony, the chip should begin
showing up in products this year.

Steve Ford, WB8SIMY ¢ QST Editor ¢

sford@arrl.org

94 January 2011 O%F=



K2TQN

This month is the epilogue of Jack Irwin
and the Airship America story. Here | want
to extend the history by talking about what
followed for Jack and others of the America’s
Crew.

The Lightning Jerker

In the November 1911 issue of the Mar-
conigraph (a Marconi company employee
magazine), Jack Irwin related his story
about the Airship America and its rescue.
He also commented on what happened next
in his life. When he arrived in New York
he found his services were in demand, not
as a radio operator but in vaudeville. Sur-
rounded by booking agents, he signed a
10 week contract at a “satisfactory salary.”
After that he signed with the Sullivan and
Considine circuit [Sullivan and Considine
operated a chain of vaudeville theaters in the
US and Canada. — Ed.]. He commented, “I
remained on the stage 8 months enjoying a
tour of the United States and part of Canada,
which seldom comes the way of a “lightning
jerker.” (“Lightning jerker” is early slang
for telegraph operator or professional radio
operator.)

“In July of this year | returned east and
was offered the position of Marconi opera-
tor with Vaniman’s new airship ‘Akron,” in
which he will again tempt the fates in an at-
tempt to reach Europe by dirigible balloon.
I promptly accepted, and am now assisting
in its construction. The new airship will be
258 feet long; it will contain 400,000 cubic
feet of hydrogen, and have a lifting capacity
of 13 tons. It will have a total of 317 horse-
power and will carry a 3 kW Marconi set of
special construction.”

The Akron Flight in 1912

Melvin Vaniman had contacted the
Goodyear Company and arranged for them
to sponsor the new airship. Goodyear would
manufacture the balloon portion, which
would hold the hydrogen. At this point Walter
Wellman was also involved. The huge hangar
in Atlantic City would again be host to the
team and house the airship as it was being
constructed.

On the trial flight the crew of six con-
tained three of the original 1910 crew, Melvin

VINTAGE RADIO

Vaniman, Louis Loud and Jack Irwin. The
three new crew members were Calvin Vani-
man (Melvin’s brother), George Riffard and
Thomas Blottcher.

Newspaper reports hinted that all was
not happy with the crew as there were
disagreements between some of them. |
gathered from some of the reports that they
were critical of Vaniman as he seemed to be
rushing the construction and testing.

On Tuesday, July 2, 1912 the Akron
was brought out of the
hangar with fire and

What Happened After the Rescue?

ANTHONY SIMON

Murray
Simon
looking
over the
Trent’s rail.

ANTHONY SIMON

police crews assisting,
asin 1910. The crew had
some major changes in-
dicating the severity of
the disagreements. They
were Melvin Vaniman,
skipper; Calvin Vani-
man, steersman; George
Bourtillion, electrician
(and presumably also
the wireless operator);
Frederick Elmer, deck-
hand, and Walter Guest,

—._?P N

deckhand.
The newspapers

Crew of the America, from the left: Fred Aubert, Walter
Wellman, Melvin Vaniman, Jack Irwin, Louis Loud and
Murray Simon.

would report that all
started well and the air-
ship rose to above 1000 feet. Then a
plume of black smoke appeared, the
balloon exploded and the remains
fell into about 10 feet of water.
Rescue boats were soon on the
scene but no survivors were found.

It was reported in one paper (re-
ports vary) that Mrs Vaniman
and the three other widows,
Mrs Elmer, Mrs Bourtillion
and Mrs Guest, were sitting
on the balcony of the Vaniman
cottage watching the balloon
when it exploded. “They are all
suffering and are in the care of physicians,”
the paper reported.

Searching for bodies started immediately
and four were recovered within a couple of
days. The bodies of Melvin Vaniman and
Fred Elmer were finally found on July 15,
1912.

The remains of the airship were piled on

ANTHONY SIMON

Anthony Simon, grand-
son of Murray Simon.

a barge and towed to Gardners Basin in
Atlantic City; then they were shipped
to Goodyear in Akron, Ohio, for
examination. The gasoline tank
was intact and had not exploded.
Parts of the airbag were examined
and it was found that it had not
burned but burst. It was believed
that the gas within expanded
and split the seams. (The en-
tire gasbag was not examined
due to souvenir hunters having
taken pieces.)

Jack Irwin continued his ca-
reer in radio working at the Radio Broadcast
magazine laboratories and writing articles. He
served honorably in the Army during World
War | and served with the Signal Corps at
Fort Monmouth. Colonel Jack Irwin died in
action during World War 1. General order 42,
November 30, 1945 designated Irwin Avenue
at Fort Monmouth.

John Dilks, K2TQN ¢ 125 Wharf Rd, Egg Harbor Township, NJ 08234-8501 ¢ k2tgn@arrl.org
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The Akron during an early test flight over Atlantic City.

K2TQN COLLECTION
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The remains of the Akron were shipped to Goodyear in Akron,
Ohio, for examination.

K2TQN COLLECTION

Kiddo

Kiddo, the feline mascot,
was renamed Trent after
the rescue ship and for a
while he was displayed in a
gilded cage in the window
of Gimbels department store.
He would later go home with
Wellman’s daughter, Edith,
and live a quiet life.

Murray Simon the
British Navigator

Murray Simon later wrote: “You must
never cross the Atlantic in an airship without
acat - more useful to us than any barometer.”

I recently met Anthony Simon, a re-
tired executive who lives in Belgium and
is Murray Simon’s grandson. He has for-
warded some additional information.

“My grandfather received marriage
proposals from damsels captivated by
his adventure,” Anthony Simon told the
BBC (www.bbc.co.uk/news/world-us-
canada-11547569): “Offers for vaudeville,
lectures and articles rained down from the
skies.”

Anthony continued, “In 1936, to his great
joy, he was invited to fly on the maiden
transatlantic voyage of the Hindenburg, at
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that time the biggest airship in
existence.”
In an interview with a
fellow passenger on the
Hindenburg, Murray Simon
said, “I vowed at the time
that I’d fly across the Atlan-
tic yet - and now that moment
has come. I’m supremely
happy.” Simon died in 1969.

Lifeboat Found in Ohio

Constructed by S. E. Saunders of East
Cowes on the Isle of Wight in 1910, the boat
was thought locally to have been destroyed
in the crash, but it has been in storage since
1912 at Goodyear. It was the only signifi-
cant piece to be recovered from the Akron’s
accident.

The Goodyear Tire & Rubber Co has
made the lifeboat a gift to the Smithsonian
National Air and Space Museum where
visitors learn that “The 100 year old lifeboat
is from Goodyear’s earliest lighter-than-air
endeavor, the ill-fated airship Akron in 1912.
It was also used in 1910 on Wellman’s air-
ship America.”

“The National Air and Space Museum
is delighted to add this survivor of the very
first Goodyear airship to its collection of

Remains of the Akron being loaded on a barge before being towed
to Gardners Basin in Atlantic City.

ANTHONY SIMON

Air and Space Museum Senior Curator of Aeronautics Tom
Crouch, in front of Akron and America’s surviving lifeboat.

historic air and spacecraft,” Senior Curator
of Aeronautics Tom Crouch said in a press
release. “It will have a place of honor in a
section of the Steven F. Udvar-Hazy Center
housing the Double Eagle 11, the first bal-
loon to fly the Atlantic, and the Concorde,
which whisked travelers across the Atlantic
at supersonic speeds.”

Where Did Airship America End Up?

No one knows for sure, but A. H. Savage-
Landor, in Across Unknown South America,
volume 11, p 425, tells a story that was told
to him by the people of Porto Principal,
Peru, in January 1912. Some years before,
a ship had been seen in the sky, passing over
the town, not far above the tree tops. Ac-
cording to his interpretations, it was a
“square globe,” flying a flag of Stars and
Stripes. Mr Savage-Landor thinks that the
object might have been the airship that Well-
man abandoned about 400 miles east of
Hatteras in 1910. Whatever this thing in the
sky may have been, or we think that it may
have been, it returned at night and this time
it showed lights.

More information and a 45 minute video
presentation about the airship and rescue
is available on my Web site, www.k2tgn.
com. — K2TQN



One of the fun things about microwaves
is being able to build your own equipment,
with the satisfaction of making something
that not only works but works well. Few
of us could build an HF transceiver com-
petitive with commercial offerings, but
most of us can homebrew some useful parts
of a microwave system. We can start with
simple modules or kits and progress to more
complex things or higher frequencies as we
develop new skills.

In the October 2009 “Microwavelengths”
column, | described some simple microwave
transverters that | designed.! One of my
intents was to make them reproducible —
the magic is in the PC board pattern, so that
there is a high confidence that the circuit will
work if assembled correctly. You don’t have
to be a microwave expert, just know which
end of a soldering iron to hold.

Another View

David Palm, W9HQ, recently wrote to
me describing his experience in building
some of these transverters:

UHF and SHF weak-signal operation
is an aspect of ham radio that held no
interest for me, until recently. Now,
however, I’ve been totally hooked

1p. Wade, W1GHZ, “Microwavelengths,” QST,
Oct 2009, pp 97-98.

Figure 1 — Transverter for 902 MHz built by David, WOHQ.

MICROWAVELENGTHS

by this new frontier in radio. The
circuits needed to generate such
high frequencies have always been
mysterious to me and the technical
challenges and sometimes esoteric
materials involved discouraged me
from seriously pursuing any sort of
equipment building.

Fortunately, the levels of integration
available in individual RF parts capable
of functioning way up into the GHz
frequencies is such that the really
hard work has been done for us. The
amplifier, mixer, and filtering blocks
are cheap, readily available, and highly
optimized. What’s left is combining
these building blocks into a design
capable of operating in the ham bands.

The transverter circuits created by
W1GHZ are delightfully simple and just
examining the schematics and reading
his description of how he designed them
is an excellent tutorial in transverter
operation. Fundamental operations such
as frequency multiplication, filtering,
and IF/LO mixing suddenly become
clear when confronted with such a clear
and basic design. Once you understand
Paul’s simple designs, more complex
transverters are easy to understand.
They all work the same way!

Aspiring builders can get the
PC boards from W1GHZ, but then
you’re on your own to acquire the
necessary parts from various sources.

A fine pointed soldering iron, a little

Microwave Homebrewing

magnification, and a steady hand are
all that are needed to stuff the small
surface mount parts to the boards. But
this is not kit building, so definitely
not for the beginning builder. There are
no part by part instructions on how to
assemble these boards and the means
of final check-out is entirely up to the
individual. That brings up a potential
obstacle for some builders. At least in
my opinion, check-out of the modules
would be very difficult without at least
some access to a spectrum analyzer.
With an analyzer | was able to bring up
the 1152 MHz LO for the 1296 MHz
transverter and found immediately
that, although it was oscillating, its

DAVID PALM, WOHQ

faw

Figure 3 — Output spectrum of the
transverter shown in Figure 1, with an
output of +15 dBm.

DAVID PALM, WOHQ

Figure 2 — David’s, WOHQ, 902 MHz system assembly.

Paul Wade, W1GHZ ¢ 161 Center Rd, Shirley, MA 01464 ¢ wilghz@arrl.org
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Figure 4 — Feeding frenzy at the Microwave Update swap session
that filled the Sheraton Cerritos parking lot.

output was extremely low. Working
back over my board revealed that |

had misconnected one end of the bias
resistor to the final amplifier stage. A
quick rework brought the LO up to its
desired output. | can’t really imagine
how I would have found something like
that without a spectrum analyzer.

“I’m learning incredible amount
both in theory and practice by building
my W1GHZ transverter boards. | can’t
wait to get one on the air — that first
contact with a SHF transverter that |
built myself will be thrilling indeed.

Those interested in joining an
on-line group dedicated to building
WA1GHZ transverters are encouraged to
visit http://groups.yahoo.com/group/
wlghz-transverter-builders.”

David also sent some pictures, one of
his transverters for 902 MHz (see Figure 1)
and of the system assembly in a cabinet (see
Figure 2). The transmit output spectrum
(see Figure 3) is very similar to what | have
measured on my transverters, demonstrating
that these simple modules are reproducible.
The spectrum is also a reminder that these
units are fine for low power work, but more
filtering is needed if they are to drive higher-
power amplifiers.

While David feels that a spectrum ana-
lyzer is important, | have avoided using one
while assembling and testing the modules,
relying instead on an RF power indicator
— a simple diode detector like the one in
the January 2010 “Microwavelengths” is ad-
equate.2 For receive testing, the signal source
in the August 2010 column will do, with
an oscillator chosen to produce harmonics

2P, Wade, W1GHZ, “Microwavelengths,” QST,
Jan 2010, pp 94-95.
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slant range.

Figure 6 — Antenna
measuring was
conducted by Kerry
Banke, N61ZW, shown
here measuring

the 5.7 GHz dish of
Michelle, W5NYV.

in the desired band.® The modules with
printed filters will be tuned to the desired
band, but the higher frequency modules with
pipe-cap filters do require tuning— I use an
inexpensive frequency counter to check the
frequency.

David also makes the point that these
are not kits and may be daunting for the
beginning builder. Since the whole idea is
to get beginners started in microwaves, 1’ll
have to address homebrew surface-mount
construction techniques in a future column.
It’s not that hard, once you see how to do it
and have a bit of practice.

Microwave Update

A VHF or microwave gathering is always
good for some new ideas and inspiration, as
well as seeing old friends and meeting new
ones. The Microwave Update 2010 confer-
ence in Cerritos, California was sponsored
by the San Bernardino Microwave Society
(www.ham-radio.com/sbms). The folks of

3P. Wade, W1GHZ, “Microwavelengths,” QST,
Aug 2010, pp 96-97.

Figure 5 — Antenna range source on hotel roof to create a

SBMS did a great job putting on a conference
that featured 2 days of excellent technical
talks, a tour of the Jet Propulsion Laboratory
in Pasadena, a swap meet with a great selec-
tion of microwave goodies (see Figure 4)
and microwave antenna measuring. The
antenna range was a slant range, with the
source on the hotel roof (see Figure 5), which
reduces ground reflection. Measurement
takes place on the ground, as shown in Figure
6. A future “Microwavelengths” column will
discuss antenna measurement.

The talks and papers covered the gamut
from beginner topics to some incredible
projects, like 47 and 78 GHz equipment that
I’m not ready to tackle yet. Also valuable are
the informal discussions, a rare opportunity to
share ideas with hams from all over the world.

The next Microwave Update will be
in Enfield, Connecticut, sponsored by the
North East Weak Signal Group (www.news
vhf.com), on October 13-16, 2011. Details
will be available at www.microwaveupdate.
org. Hope to see you there.

Photos by Paul Wade, W1GHZ,
except as noted.
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QPC Releases General
Class Question Pool

A revised General class question pool
will take effect for all Element 3 General
class license written exams on July 1, 2011.
Released to the public in December 2010 by
the Question Pool Committee (QPC) of the
National Conference of Volunteer Examiners,
the new question pool does not contain signifi-
cant changes. The new pool has been updated
for content; any content that has become less
relevant over time or technically inaccurate
has been deleted.

The QPC consists of Chairman Roland An-
ders, K3RA, of the Laurel Amateur Radio Club
Inc VEC; Perry Green, WY10, of the ARRL
VEC; Larry Pollock, NB5X, of the W5YI
VEC; Jim Wiley, KL7CC, from the Anchorage
Amateur Radio Club VEC and Mike Maston,
N60OPH, of the SANDARC VEC. They can be
reached by e-mail at qpcinput@ncvec.org.

With the General class exam changing
July 1, 2011, ARRL VEC will be supplying
all its (nearly 1000) Field Stocked VE teams
with new test booklet designs about the third
week in June. Current ARRL VEC-supplied
General class test booklets versions are valid
until June 30, 2011. The ARRL VEC VE Exam
Maker Software will get updated too and will
be available about mid-June 2011. The Ques-
tion Pools can be viewed on the ARRL Web
at www.arrl.org/question-pools.

2011 ARRL VEC Examination Fee
Remains at $15

The ARRL VEC exam fee for 2011 will
remain at $15. Remember that a $15 fee is

Evolution of the Number of US Amateur Radio Licenses

Year Novice Tech/Tech+ General

2010 15,971 341,585 155,126
(through Oct)

2000*  40,155! 319,735!  38,625!

1990 87,333 122,344 124,979

1980 82,479 92,620 121,561

1970 24,903 87,441 97,280

*FCC License Restructuring began April 15, 2000.

EXAM INFO

Question Pool Update,
2011 Exam Fee

charged to every person seeking a new license
or upgrade as listed on your ARRL VEC
Candidate Roster. That one fee pays for one
attempt at each of the three exam elements.
If an applicant retests an exam element that
was failed moments earlier, another $15 fee is
charged (and another Roster entry is created).

ARRL VE teams may retain up to $7 of

Question Pool Schedule

E Technician class (Element 2)
Pool was effective July 1, 2010 and
is valid until June 30, 2014.

m General class (Element 3)
released December 2010 will be-
come effective July 1, 2011.

The current General Pool will
only be valid until June 30, 2011.

m Extra class (Element 4) Pool
was effective July 1, 2008 and is
valid until June 30, 2012.

2011 ARRL National
Exam Day Weekends

ARRL sponsored national exam
day weekends are held annually on
the last full weekends of April and
September.

B Spring national exam day week-
end is April 23-24, 2011.

® Fall national exam day weekend
is September 24-25, 2011.

We thank you for your support of
these events!

Advanced Extra  Clubs** Total
59,634 122,358 10,760 705,434
86,545 97,977 4,745 687,782

105,418 51,948 2,285 494,307
96,509 36,782 2,625 432,576
58,316 13,391 3,650 284,981

INo new Advanced, Tech Plus or Novice licenses issued by the FCC after April 14, 2000.
Technician Plus renewals converted to Technician licenses.

**Estimate

this fee to directly reimburse their team’s
out-of-pocket examination expenses incurred
in setting up and conducting their examination
sessions. As long as the expense is warranted
and has been prudently incurred — and the
expense is specifically related to exam admin-
istration — then the fee can be retained. The
team should keep a complete record of the
expenses paid (with receipts) in team records
for two years. Records must be made available
to ARRL VEC upon request. Costs not related
to the exam session processes or paperwork are
not reimbursable.

The FCC allows VECs to collect an exami-
nation reimbursement fee from each candidate
who takes one or more exam elements. VEs
and VECs may be reimbursed by examinees
for out-of-pocket expenses incurred in prepar-
ing, processing, administering or coordinating
an examination for an amateur operator license
(FCCRule 897.527). These exam fees help the
VEC recover its costs of providing its services.
There’s more about exam fees — and every as-
pect of the ARRL VEC —at www.arr|.or g/vec.

Submitting Exam Results to the VEC

Using United States Postal Service (USPS)
Priority Mail and ARRL VEC Pre-paid
postage label: For shipping your test ses-
sion results to ARRL VEC office, use the
USPS Priority Mail envelopes and ARRL
VEC self-adhesive first class Business Reply
Mail (BRM) labels. Please do not use other
envelopes, such as plain brown or plain white.
Some post offices assume these are Third
Class mailers and will inadvertently delay
delivery significantly! The USPS Priority
Mail envelopes are available free of charge
from either us or your local post office.

A handful of VE Teams have found that
Postal Service staff may object when they are
presented with the Priority Mail envelope with
the ARRL VEC First Class BRM label at a
post office window. If this should happen to
you, politely state that this method is accept-
able since the postal charges are the same for
either Priority or First Class mail. If you still
have difficulty, ask to speak with the window
supervisor and refer them to the BRM notice
below. And if that’s not satisfactory, ask to
speak to the next higher staff person or the
postmaster. The ARRL VEC has confirmed
with various USPS staff supervisors/postmas-
ters, in each instance where this procedure is
questioned, that we are doing it right!

Include the teams’ or the Liaisons’ return
address on the envelope. USPS stipulates that
this information must be displayed on the en-
velope. Any post office can refuse a package
that does not have a return name and address
label attached.

To view or print the USPS BRM notice
information, see the VE Resources page at
www.ar rl.or g/resour ces-for-ves.

Maria Somma, ABIFM ¢ ARRL VEC Manager

¢ msomma@arrl.org
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CONVENTION AND HAMFEST CALENDAR

Abbreviations

Spr = Sponsor

Tl = Talk-in frequency
Adm = Admission

Alabama (Locust Fork) —Jan8 D HR TV
8 AM-3 PM. Spr: Blount County ARC. Locust
Fork Baptist Church, 30580 State Hwy 79.

TI: 146.7 (91.5 Hz). Adm: Free. Tables: Free.
Bill Pond, AE4IE, 150 Smoke Rise Ln, Warrior,
AL 35180; 205-647-5705; aedie@juno.com;
freezefest.com.

Arizona (Glendale) —Jan8 D FHRV

Set up 5:30 AM; public 7 AM-noon. Spr:
ThunderBird ARC. Thunderbird School of
Global Management-Activity Center, 15249 N
59t Ave (59" Ave and Coral Gables Ln). TI:
146.7 (162.2 Hz), 446.15 (100 Hz). Adm: $2.
Tables: 2 for $5 (extra table $5). Jack Lunsford,
KD7RCJ, 6646 N 30t Dr, Phoenix, AZ 85017;
602-242-2411; j.lunsford@cox.net;
www.w7tbc.org/Hamfest_2011html.

California (Palm Springs) — Jan 29
FHRT
9:30 AM-4:30 PM. Sprs: Desert Radio Amateur
Transmitting Society and Palm Springs DX
Club. The Boskovich Estate, 4193 Matthew Dr.
2nd Annual Winter Field Day. TI: 146.94
(107.2 Hz). Adm: $1. Tables: not supplied,
except by pre-arrangement. Peter Reinzuch,
VE7REZ, 11445 Western Ave, Desert Hot
Springs, CA 92240; 760-318-0186;
ve7rez@desertrats.am; desertrats.am.
Colorado (Loveland) —Jan 150 FHRV
8:30 AM-1 PM. Spr: Northern Colorado ARC.
Larimer County Fairgrounds, 5280 Arena Cir.
TI: 145.115 (100 Hz). Adm: $5. Tables: $10.
Charles Hess, KDGGMW, 5502 Tripp Ct,
Fort Collins, CO 80525; 970-667-4357,
sales@667help.com; www.ncarc.net.

Florida (Arcadia) —Jan29 0O FHR TV

7 AM-1 PM. Spr: DeSoto ARC. Turner Civic
Center Exhibit Hall, 2260 NE Roan St. Tl:
147.075 (100 Hz). Adm: $5. Tables: inside $10;
outside first free, $5 for each additional table.
Jim Ebner, N8JE, 5905 NE Cubitis Ave,

Lot #124, Arcadia, FL 34266; 863-244-2667;
n8je@arrl.net; www.desotoarc.org.

SOUTHERN FLORIDA SECTION
CONVENTION

January 15, Fort Myers
HRST

The Southern Florida Section Convention
(Southwest Florida Hamfest and Computer
Show), sponsored by the Fort Myers ARC, will
be held at the Araba Shrine Auditorium, 2010
Hanson St. Doors are open for setup on Friday
4-9 PM and Saturday 6-8 AM; public Saturday
8 AM-3 PM. Features include dealers, vendors,
tailgating ($10 per space, includes 1 admission
ticket; additional spaces $5 each), refresh-
ments, handicapped parking. Talk-in on
147.165 (127.3 Hz), 147.345 (136.5 Hz).
Admission is $5 (12 and under are free with
paying adult); $3 (students 13-18 with valid
student ID). Tables are $15 (plus admission).
Contact Larry Zimmer, WALWZ, 1719 NW 215t
St, Cape Coral, FL 33993; 239-282-1526; fax
239-282-1536; w4lwz@arrl.net; fmarc.net.
Florida (Silver Springs) —Dec 11D FRS T
8 AM-3 PM. Spr: Silver Springs Radio Club.
Booster Stadium, 3050 NE 36t Ave. Tl: 146.61

Coming ARRL Conventions

January 8
Delta Division, Hammond, LA

January 9
New York City/Long Island Section, Bethpage

January 15
Southern Florida Section, Fort Myers

January 28-29
Mississippi State, Jackson

February 5
South Carolina Section, Ladson
Virginia State, Richmond

February 11-13
Southeastern Division, Orlando, FL

February 18-19
Arizona State, Yuma

February 26
Vermont State, Colchester

March 5
South Texas Section, Rosenberg

March 5-6
Alabama Section, Birmingham

(123 Hz). Adm: advance $4, door $5. Tables:
$10. Carlos Cheker, K4CCJ, 2701 NE 10 St,
#307, Ocala, FL 34470; 352-208-3413;
ccheker@gmail.com; kdgso.com.

Florida (Tampa) —Jan22 D FHR TV

8 AM-1 PM. Spr: Tampa ARC. TARC Club-
house, 7801 N 22d St, TARCFest XXIV.V. TI:
147.105 (146.2 Hz). Adm: $2. Tables: $3.
William Bode, NAWEB, 14302 Capitol Dr,
Tampa, FL 33613; 813-382-9262;
ndweb@hamclub.org; www.hamclub.org.
Georgia (Lawrenceville) —Jan8H QR T V
8 AM-2 PM. Spr: Gwinnett ARS. St Marguerite
d’Youville Church, 85 Gloster Rd. 13t Annual
TechFest, technical displays of Ham Modes
and gear. Tl: 147.075 (82.5 Hz). Adm: Free.
Tables: Free. Norman Schklar, WA4ZXYV,

480 N Peachtree St, Norcross, GA 30071;
770-313-9410; schklar@gmail.com; gars.org.
lllinois (Collinsville) —Jan29 D FHR SV
8 AM-noon. Spr: St Louis and Suburban RC.
Gateway Convention Center, One Gateway Dr.
Winterfest 2011. TI: 146.76, 146.94. Adm:
advance $6, door $7. Tables: $20. Bill Coby,
KBZMWG, c/o St Louis & Suburban RC,

Box 2233, St Louis, MO 63139; 314-504-1104;
bcoby@sbcglobal.net; sisrc.org.

lllinois (St Charles) —Jan23 0 FHR S V
8 AM-1 PM. Spr: Wheaton Community Radio
Amateurs. Kane County Fairgrounds,

525 S Randall Rd. TI: 145.31 (107.2 Hz),
146.52. Adm: advance $7, door $9. Tables:
$25. John Faber, WT9Y, 1586 Scottdale Cir,
Wheaton, IL 60189; 630-604-0157

(phone and fax); info@w9ccu.org;
www.w9ccu.org.

Kansas (LaCygne) —Feb50 FHR

9 AM-1 PM. Spr: Mine Creek ARC. Community
Building, 204 Commercial St. Winterfest, small

town atmosphere conducive to eyeball
QSOs. Tl: 147.285. Adm: Free. Tables: $10.
Ron Cowan, KB@DTI, Box 36, LaCygne, KS
66040; 913-757-3758; fax 913-757-4455;
kbodti@arrl.net.

DELTA DIVISION CONVENTION

January 8, Hammond, Louisiana
FHQRSYV
The Delta Division Convention (30t Annual
Hammond Hamfest), sponsored by the South-
east Louisiana ARC, will be held at the SLU
University Center, 800 W University Ave. Doors
are open 8 AM-2 PM. Features include swap
and vendor tables; commercial dealers and
displays; forums; special guest from ARRL HQ
Dave Sumner, K1ZZ, CEQO; VE sessions
(8:30 AM, $15 cash only); Wouff Hong cere-
mony; RVs welcomed (no hookups). Talk-in on
147.0 (107.2 Hz). Admission is free. Tables are
$15. Contact Tyrone Burns, NSXES, Box 442,
Springfield, LA 70462; 985-351-8315; fax
985-345-4410; n5xes@arrl.net or wb5net@
arrl.net; www.selarc.org/selarchamfest.htm.
Maryland (Odenton) — Jan 23
FHQRTV
8 AM-noon. Spr: Maryland Mobileers ARC.
Odenton Volunteer Fire Department Hall,
1425 Annapolis Rd (Rte 175). 17t Annual Post
Holiday Hamfest. TI: 146.805. Adm: $5. Tables:
$13. Frank Winner, N3SEO, 283 Oak Ct,
Severna Park, MD 21146; 410-647-3335;
n3seo@aol.com; www.mobileers.org.
Michigan (Hazel Park) —Jan 16 O FHQR
8 AM-noon. Spr: Hazel Park ARC. Hazel Park
High School, 23400 Hughes St. 45t Annual
Hamfest. TI: 146.64 (100 Hz). Adm: $5. Tables:
$15. Walt Carter, KD8LWC, Box 368, Hazel
Park, MI 48030; 248-548-4645; kd8lwc@
yahoo.com; www.hparc.org.

MISSISSIPPI STATE CONVENTION

January 28-29, Jackson

FHQRSV
The Mississippi State Convention (Capital City
Hamfest), sponsored by the Jackson ARC, will
be held at the Mississippi State Fairgrounds
Trade Mart Building, 1200 Mississippi St. Doors
are open Friday 5-8 PM, Saturday 8 AM-4 PM.
Features include flea market, dealers, forums,
VE sessions, DXCC card checking, handi-
capped accessible, refreshments. Talk-in on
146.76 (77 Hz). Admission is $6, under 13 free
with paying adult (good both days). Tables are
$15 (flea market), $25 (dealers/vendors).
Contact James McCarty, KASTJW,
226 Sunchase Dr, Brandon, MS 39042;
601-238-3800; ka5tjw@arrl.net or
hamfest@msham.org; www.msham.org.
Missouri (Springfield) —Jan8 DO HR S TV
8 AM-2 PM. Spr: Ozark Mountain AR Group.
Faith Lutheran Church, 1517 E Valley Water

FLEA MARKET

HANDICAP ACCESS

FIELD CHECKING OF QSL CARDS
REFRESHMENTS

SEMINARS / PRESENTATIONS
TAILGATING

VE SESSIONS

<=-H0NOIOoITN
(LI T T T TR TR

Gail lannone ¢ Convention and Hamfest Program Manager

¢ giannone@arrl.org

100 January 2011 o5+



Mill Rd. TI: 146.52. Adm: $5. Tables: Free.
James French, KC@TQD, 1505 E Glenwood St,
Springfield, MO 65804; 417-425-9962;
kcOtgd@wOomd.org; www.w0omd.org.
New Jersey (Bergenfield) —Dec 11 D FHR
7:30 AM-4:30 PM. Spr: Boy Scout Troop 139.
Conlon Hall, 19 N William St. TI: 146.955
(141.3 Hz), 146.52. Adm: Free. Tables: $20
(vendor spaces only). Gordon Beattie, W2TTT,
29 N Washington Ave, Bergenfield, NJ 07621;
201-314-6964; fax 201-387-8896;
w2ttt@arrl.net.
New Mexico (Albuquerque) — Jan 29
FHRT
Sunrise-2 PM. Spr: Albuquerque 146.580
Simplex Group. Transcore Amtech Technology
Center, 8600 Jefferson St. TI: 145.33, 146.94
(both 100 Hz), 146.9 (67 Hz). Adm: Free. Tom
Ellis, KSTEE, 912 Lomas Ct NE, Albuquerque,
NM 87112; 505-291-8122; tl_ellis@att.net.

NEW YORK CITY/LONG ISLAND
SECTION CONVENTION
January 9, Bethpage
HQRSV
The New York City/Long Island Section Con-
vention (12th Annual Ham Radio University),
co-sponsored by the ARRL New York City/Long
Island Section and the Kings County Repeater
Assn, will be held at Briarcliffe College,
1055 Stewart Ave. Doors are open 7:30 AM-
6 PM. Features include “Ham Radio University
2011” (“Spreading Ham Radio Knowledge and
Know How” — a day of education to share
ideas, experiences, knowledge and fellowship
among Amateur Radio operators); forums
about different aspects of Amateur Radio,
focus will be “hands on” with many demonstra-
tions and emergency communications; Keynote
speaker ARRL President Kay Craigie, N3KN;
Amateur Radio Club and organization tables;
Special Event Station W2V on the air with
traditional modes as well as PSK-31; VE ses-
sions; handicapped accessible; refreshments.
Talk-in on 146.85 (136.5 Hz). Admission is by
$3 donation. Contact Tom Carrubba, KA2D,
226 Sheffield Ave, W Babylon, NY 11704;
631-422-9594 (phone and fax); ka2d@arrl.net
or info@hamradiouniversity.org;
www.hamradiouniversity.org.
New York (Lockport) —Jan29 D FHR
8 AM. Spr: Lockport ARA. South Lockport Fire
Company, Transit and Ruhiman Rds. TI: 146.82
(107.2 Hz). Adm: $5. Tables: $5. Duane Robin-
son, W2DLR, Box 142, Ransomville, NY
14131; 716-791-4096; w2dIr@arrl.net;
lara.hamgate.net.
New York (Marathon) —Jan 150 FHRV
7 AM-noon. Spr: Skyline ARC. Marathon Civic
Center, Peck Ave and Brink St. TI: 147.18.
Adm: $3. Tables: $5. Patrick Dunn, KC2BQZ,
1302 Rams Gulch Rd, Jamesville, NY 13078;
315-308-0482; kc2bgz@gmail.com;
www.skylineradioclub.org.
North Carolina (Winston-Salem) — Jan 8
FHRT
8 AM-noon. Spr: Forsyth ARC. Summit School
Athletic Complex, 2100 Reynolda Rd. “Win-
ston-Salem FirstFest.” Tl: 146.64 (100 Hz).
Adm: advance $4 with coupon from hamfest.
w4nc.org, door $5. Tables: $15. Terry Brown,
AK4D, Box 11361, Winston-Salem, NC
27116-1361; 336-245-5740; firstfest2011@
wdnc.org; firstfest.w4nc.org.
Ohio (Nelsonville) —Jan16 D FHR TV
8 AM-2 PM. Spr: Sunday Creek AR Federation.
Tri-County Vocational School, 15676 State
Rte 691. 15" Annual Hamfest. TI: 147.15.
Adm: $6. Tables: $5. Jeramy Duncan,
KC8QDQ, 10847 Walnut St, Glouster, OH
45732, 740-767-2554;
duncan10847@embargmail.com.

Ohio (Strasburg) —Jan30 D FHRT

8 AM. Spr: Tusco ARC. Wallick Auction House,
965 N Wooster Ave. 215t Annual Hamfest. Tl:
146.73 (71.9 Hz). Adm: $5. Tables: $10. Kyle
Quillen, KD8HDJ, 518 Fair Ave NW, New
Philadelphia, OH 44663; 330-204-0944;
hamfest@tuscoarc.org; www.tuscoarc.org.

Oklahoma (Ada) —Feb5 0O FHR SV

Set up Friday (Feb 4) noon-5 PM; public Satur-
day 7:30 AM-12:30 PM. Spr: Ada ARC. Chicka-
saw Community Building, 700 N Mississippi.
TI: 147.285 (114.8 Hz). Adm: $5. Tables: $8.
Jack Skinner, KB5KKT, Box 1147, Kingston,
OK 73439; 580-564-4186; kb5kkt@arrl.net.

Pennsylvania (Harrisburg) — Jan 15
FHQRYV

8 AM-noon. Spr: Harrisburg RAC. Paxtang
Firehouse, 3423 Derry St. Tl: 146.76 (100 Hz).
Adm: $3. Tables: Free (half table). Glenn
Kurzenknabe, K3SWZ, 23 Carriage Rd,

New Cumberland, PA 17070; 717-774-1728,;
k3swz@arrl.net; www.w3uu.org.

SOUTH CAROLINA SECTION
CONVENTION

February 5, Ladson
FHRSTV

The South Carolina Section Convention

(38th Annual and Original Charleston Hamfest
and Computer Show), sponsored by the
Charleston ARS, will be held at the Exchange
Park Fairgrounds, 9850 Hwy 78. Doors are
open for setup Friday 5-9 PM, Saturday 6:30
AM; public 8 AM-3 PM. Features include flea
market, new equipment dealers, vendors,
tailgating, forums (ARRL, APRS, Weather, and
more), VE sessions, campsites available with
full hookups (843-572-3161 to reserve), handi-
capped accessible, refreshments. Talk-in on
146.79, 145.25, 147.045, 145.41. Admission is
$5, 12 and under free. Tables are $10 in ad-
vance, $12 at the door (if available); chairs $2
each. Contact Jenny Myers, WA4NGV,

2630 Dellwood Ave, Charleston, SC 29405;
843-747-2324; brycemyers@aol.com;
www.wadusn.org.

Texas (Fort Worth) — Jan 14-15
FHRSTV
Friday 3-8 PM; Saturday 8 AM-3 PM. Spr:
Lockheed Martin ARC. Lockheed Martin Rec-
reation Area, 3400 Bryant Irvin Rd. Cowtown
Hamfest. TI: 147.28 (110.9 Hz). Adm: advance
$8, door $9. Tables: $30. Gary Persons,
W5MTF, 217 Dominion Ct, Saginaw, TX 76179;
817-996-6756; kd5dayl@sbcglobal.net;
www.cowtownhamfest.org.
Texas (Schertz) —Jan22 D FHQRS TV
8 AM-2 PM. Spr: San Antonio RC. Schertz
Civic Center, 1400 Schertz Pkwy, Bldg 5.
Amateur Radio Fiesta. TI: 146.94 (179.9 Hz).
Adm: advance $4, door $5. Tables: advance
$7, door $8. J C Smith, N5RXS, 8734 Melrose,
San Antonio, TX 78250; 210-522-6167;
n5rxs@satx.rr.com; w5sc.org.

VIRGINIA STATE CONVENTION
February 5, Richmond
FHQRSYV

The Virginia State Convention (Frostfest 2011),
sponsored by the Richmond Amateur Telecom-
munications Society (RATS), will be held at the
Richmond Raceway Complex, 600 E Labur-
num Ave. Doors are open for setup Friday

10 AM-9:30 PM, Saturday 6:30-8 AM; public
8:30 AM-3:30 PM. Features include over 300
flea market tables, commercial vendor booths
($75/$100), new equipment dealers, major
manufacturers, forums and meetings, VE
sessions (noon-3 PM, walk-ins only, all license
classes), QSL card checking, RV camping ($45
per night), handicapped accessible, refresh-
ments. Talk-in on 146.88 (74.4 Hz). Admission

is $8 in advance (online tickets — see Web site;
special “Early Bird" tickets for early admission
into the event); $9 at the door. Tables are $30
(8-ft, plus admission; electrical hookups $40
extra). Contact Cas Grys, KF6CUE, 27 Oak
Knoll PI, Bumpass, VA 23024; 540-872-5949;
info@frostfest.com; www.frostfest.com.

Wisconsin (Waukesha) — Jan 8
FHRSV
8 AM-2 PM. Spr: West Allis RAC. Waukesha
County Expo Center Forum, 1000 Northview
Rd (County Hwy FT). 39t Annual Midwinter
Ham Radio, Computer, and Electronics Swap-
fest. Adm: advance $4, door $5. Tables: 8-ft,
advance $20 (until Dec 31), $22 (Jan 1 and
after); electrical outlet $20 (advance only).
Phil Gural, WONAW, S67 W12944 Larkspur
Rd, Muskego, WI 53150; 414-425-3649;
janphil68@att.net; www.warac.org.

To All Event Sponsors

Before making a final decision on a date
for your event, you are encouraged to
check the Hamfest and Convention Database
(www.arrl.org/hamfests-and-conventions-
calendar) for events that may already be
scheduled in your area on that date. You are
also encouraged to register your event with
HQ as far in advance as your planning
permits. See www.arrl.org/hamfest-
convention-application for an online

registration form. Dates may be recorded
up to two years in advance.

Events that are sanctioned by the ARRL
receive special benefits, including an an-
nouncement in these listings, online and in the
ARRL Letter. In addition, events receive
donated ARRL prize certificates and hand-
outs.

For hamfests: Once the form has been
submitted, your ARRL director will decide
whether to approve the date and provide
ARRL sanction. For conventions: Approval
must come from your director and the ARRL
executive committee.

The deadline for receipt of items for this
column is the 1st of the second month
preceding publication date. For example,
your information must arrive at HQ by
January 1 to be listed in the March issue.
Information in this column is accurate as of
our deadline; contact the sponsor or check the
sponsor's Web site for possible late changes,
for driving directions and for other event
details. Please note that postal regulations
prohibit mention in QST of prizes or any kind
of games of chance such as raffles or bingo.

Promoting your event is guaranteed to
increase attendance. As an approved event
sponsor, you are entitled to special dis-
counted rates on QST display advertising
and ARRL Web banner advertising. Call the
ARRL Advertising Desk at 860-594-0207, or
e-mail ads@arrl.org.

Strays

HORKHEIMER PRIZE 2011

QA prize bearing the name of one of the first
radio amateurs in Germany, Rudolph Hork-
heimer, will be awarded by the Deutscher
Amateur Radio Club at Ham Radio 2011 in
Friedrichshafen, Germany. Any member of an
Amateur Radio Society in the IARU is eligible.
The prize will be awarded to an active radio ama-
teur who promotes Amateur Radio in a selfless
manner. For more information, contact DARC,
Lindenallee 4, 34225 Baunatal, Germany, or via
e-mail to darc@darc.de. Applications are due
March 31, 2011.
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75, 50 AND 25 YEARS AGO

January 1936

®The cover photo shows a ham admiring his new WAC certificate.

mThe editorial begins with, “There are some practices in the ‘phone
bands that to us do not smell so good,” and goes on to relate some
of the common but non-amateur practices being used by some voice
hams.
=“New Cosmic Phenomenon,” by J. H. Dellinger (Chief of the
Radio Section of the National Bureau of Standards), reports “...my
suspicion that [radio propagation] fade-out is due to an eruption on
the sun has been confirmed.”
m“28-Mc. Activity at an All-Time High” reports that W6FQY made
WAC on 'phone, and that 21 stations have reported Working All
Continents on 10 meters.
mGeorge Grammer, W1DF, helps the ham community get on the
hot new band, with “Transmitters for Ten Meters.”
R, O. Lund, W9SGA, and W. C. Howe, WOUVP, discuss “Considerations in Speech-
Amplifier Design.”
®mEd Handy, W1BDI, announces “W9NY 28-Mc. Contest Winner!” The contest was held from
October 1, 1934, to October 1, 1935.
=\W. Van B. Roberts, W3CHO, tells about building “Pocket Superregen Receivers” so small
they will fit into a suit-coat pocket!
BThe “M.R.A.C-A.R.R.L. 56-Mc. International DX Contest!!!" is announced, to run from
January 1 through December 31, 1936.

January 1961
= The cover photo shows an adjustable experimental antenna setup
for 1215 Mc. that WIHDQ and W1CUT are “playing with.”
mThe editorial takes a look at “The Year in Review,” noting great
achievements at v.h.f. and above: Amateur two-way moonbounce
contact between W1BU and W6HB. W7JIP and W7LHL's record
265-mile QSO on 10,000 Mc. W6NLZ and KH6UK's receiving the
ARRL Merit Award for their work in 144- and 220-Mc. tropospheric
propagation. And so on....
m\W. O. Troetschel, KEBUQH, and H. J. Heuer, KH6CY], tell us about
“A Parametric Amplifier for 1296 Mc.”
u | ew McCoy, W1ICP, presents “A Novice T.R. Switch” that uses a
6AH6.
=“Not Just a Novelty,” by Davis Helton, WGPME, discloses “the
secret of mobile C.W. operation.”
mKen Lamson, W1ZIF, tells us about “A 4-400A Amplifier for C.W., S.S.B. or A.M.”
mJames Lee, W6VAT, presents “Some Applications of the Semiconductor Diode” that address
simplified keying and control circuits.
u“A Brief-Case Portable Antenna,” by Jo Emmett Jennings, W6EI, describes his compact
loaded dipoles for 80 through 10 meters.
m“Communication on 52,000 Mc.", by M. C. Gale, K2VND, tells about the first QSOs made on
the highest frequency yet used by amateurs.
=“A Dead Art?” shows W@QKZ's nice-looking — and very effective — homebrew 1 kw rig that
uses a Collins PTO for frequency control.

January 1986

®The cover photo shows Scout leader W3FTG demonstrating
amateur radio to Scouts at Jambo '85.
®The editorial announces, “New Year, New Opportunities,” and
tells the reader what's been going on and how to participate in the
League’s various efforts.
= “Up Front in QST" reports that the SAREX (Shuttle Amateur Radio
Experiment) videotape is now available for purchase. The tape was
produced by KEDUE, N6ENV, WAGITF, WA3VJB, and many others.
mClark Greene, K1JX, gives us the interesting story of “Meteor-
Scatter Communications” and how you can join the fun.
® “In Search of the Perfect Picture,” by Clayton Abrams, K6AEP, is
Part 2 of his informative article on SSTV.
= “Send Error-Free Code with One Hand,” by W. E. Quay, WAMKC,
and R. H. Turrin, W2IMU, describes their small, one-hand, six-switch keyboard
that's based on the Braille key codes.
® Doug DeMaw, W1FB, once again presents valuable information to the beginner, in Part 5 of
“The Principles and Building of SSB Gear.”
= George Murphy, VE3ERP, says, “Meet the SWAILER” — Standing Wave Audible Indicator
and Level of Effective Radiation monitor.

Al Brogdon, W1AB ¢ Contributing Editor
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Public Service Honor Roll s
This listing recognizes radio amateurs whose public
service performance during the month indicated 70 or more
points in six categories. Details on the program are at this
Web page: www.arrl.org/public-service-honor-roll.

870 205 W3YVQ  N7YSS 88
W7TVA  WDOFLJ 134 102 weQz
675 N7CM N4EJF w2cc 86
AC6C 202 130 101 KD70ED
579 KBZDTI  NN7H N2vC 85
WACAC 200 KeJT K9EOH  KK7TN
574 KA30CS WOLAW 100 83
KTSSR 199 "GV;EFTX N7EIE  WSESE
455 WA2BSS WOCLS g
KolBS 195 ﬁ‘;‘j@’f NBMEA — N2pw
425 KIEAT 195 NaAgM 81
KA2ZNZ 190 KBSGT NOVT W2DSX
400 NA4ELI 129 kascL  N8NMA
Kiakwr WB9ISR ol o N50UJ 80
375 189 120 NLIX K7MQF
Konat  K2ABX 420 K5MC KC@ZDA
186 WAZNDA  ADBBC
370 KAFZI  naaw KIAAN
KT2D ~ KC2SFU  N2Gs
W3TWV  KJAHGH
325 180 N3RB KC2UVQ  W2SFD
NaLTe  NX8A KB2BAA  yory K8KV
310 175 WIGMF  NRoF KD8LZB
weBayel NevC Kwiu WATTO 79
we2Gg  NILKJ WKAP  \W40AT
304 WM2C Q
KeNcx 169 WBSWKQ 99 78
205 KK7DEB o KITNO  KB3LEG
wamTa 165 KaDND - 98 77
KTaya  KESHYW .o KS3z WD@GUF
NX9K K8VFZ
285 wDsUSA KFSCRX ol 74
KB2RTZ W4OTN  \owxn  NA7G
163
275 Sew  NQl o5 KC4PZA
W5KAV KBBRCR | oM 73
161 NOWLW WE5GKH
265 WYELI KC5MMH
K2DYB 111 KK1X NS7K
160 KIMNW  Cecyk 72
262 KGOGG
K8oLY 110 93 WBWW
155 W7QM wscpg  KD7THV
260 AG9G W7GB 71
KILGU KEacp 91
KB2ETO 130 = Kcsozr ADsCQ  WSXX
245 KK3E WI2G KeBXF 70
NSNVP NM1K 90 KaDEU
148 KIHEJ  Nigl NZDLK
225 KB5PGY N@DUW
W5DY  NopuC!  KBINMO - Kamss  NODUW
K8RDN K5KV K5GLS
s 145 WB60TS ~ wa2cuw NUZE
K70AH  N7XG N3KB KAGFUI
WBOFHP aa3sB Kk1vcQ ~ N3zoc ~— KB@IKO
221 NSASU  KB3LNM  K3IN NEMHJ
KKSNU 144 NOMN wpgDHC  NSNTV
220 KABZGY ~W2EAG  w3eQu  KOFIK
N1UMJ 108 KALEHR
140 WaIM KBRXC
218 K7BFL W3CB NGUKO
K4JGA
W5QQ  N2GJ WIPLW PG KD7ZUP
NCAVA  W4DNA 106 NUsK AC5CW
211 136 KOsV KZ8Q AAZSV
WB8RCR KF7GC ~ NASL KI4YV
210 135 105 WOMBT

AK2Z N1QLN AD4BL

The following stations qualified for PSHR in previous months,
but were not properly recognized in this column: (Sept) KI4AKWR
595, K@BIS 580, WACAC 466, WAOTN 270, KADND 259,
K7BC 232, N5NVP 110, KA3OCS 110, WS6P 104, K5MC
100, N4ABM 94, K5GLS 90, KAMSG 90, N9VT 90, W2SFD
88, KI4JQB 84, AC5CW 80, K6RAU 72. (Aug) WBIYBI 290,
N2JBA 130, K6RAU 81.

Section Traffic Manager Reports

The following Section Traffic Managers reported:

AK, AL, AR, AZ, CO, CT, EB, EMA, ENY, EPA, EWA, IL, IN, KS,
LA, LAX, MDC, MI, MN, MS, NC, NFL, NLI, NNJ, NNY, NTX,
OH, OK, OR, ORG, SD, SFL, SNJ, STX, TN, UT, VA, WCF, WI,
WMA, WNY, WPA, WV, WY.

(The Virginia STM reported September activity, but was not
acknowledged in the December QST column.)

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:
AZ, EWA, GA, IA, IN, KS, MDC, ME, MI, MN, MO, MT, NC, NLI,
NM, OH, SFL, STX, SV, WTX, WV.

Brass Pounders League

The BPL is open to all amateurs in the US, Canada and US
possessions who report to their SMs a total of 500 or more
points or a sum of 100 or more origination and delivery points
for any calendar month. Messages must be handled on amateur
radio frequencies within 48 hours of receipt in standard ARRL
radiogram format. Call signs of qualifiers and their monthly BPL
total points follow.

WI1GMF 2436, KK3F 1602, N11QI 1543, W8UL 1496, KASEKG
1418, KW1U 1007, KZ8Q 912, WB8WKQ 841, WB9JSR 697,
N8IXF 686, WB5NKC 659, N1LKJ 609, N1UMJ 596, K1IPG
584, NX9K 571, K6JT 523, KAIWW 504.

Stations earning BPL by Originations plus Deliveries: KA3OCS
180, NM1K 117.



SILENT KEYS

It is with deep regret that we record the passing of these amateurs:

K1ICXW  Wescott, Lawrence J. Jr, Windham, ME
KA1DBS = DeMarco, Charles R. “Charlie” Jr,
Southington, CT
¢W1DNM Bechard, Rev Bernard J.,
Sheldon Spgs, VT
WA2ADB  Blakeley, William C.,Wall, NJ
W2BLH Berger, Abraham L., East Meadow, NY
WB2FJL  Richardson, Winfield W.,
King of Prussa, PA
WB20IS  Catalano, Joseph, Oneida, NY
W2QzJ Rand, Simon, Chelmsford, MA
WB2SLJ  Huykman, Fred L., Mount Arlington, NJ
W2USN  Bachorz, Paul M., Ballston Spa, NY
WA2YSO  Friedman, Florence O., Tupper Lake, NY
KA3DTD Montgomery, Grant E. Jr,
Douglassville, PA
KB3HZS  Robertson, Larry K., Burlington, KY
KASMLY  Felix, August D., Elkins Park, PA
Wa3zIP Evangelista, Albert A.,
Chambersburg, PA
®KA4AEF Fast, Norman D., Memphis, TN
W4AKU  Stewart, Gwyn D., Gibsonville, NC
AG4DN Mait, Martin B., Charlottesville, VA
#KD4ED Van Bloom, J.C., Dunnellon, FL
KE4ESN  Eastabrooks, Fred H., Fort Thomas, KY
W4GO Holtman, H. Bernard., Louisville, KY
AB4HR Akins, Charlie K., Quinton, AL
K4lJS Swallick, Ted W., Saint Cloud, FL
WB4JCM  Johnson, Bob, Gainesville, FL
K4MMF  Brown, Julian C., Chickamauga, GA
WB4NVN  Smith, Dennis W., Oak Ridge, NC
W4QVA  Scheuchenzuber, John R.,
West Palm Beach, FL
AE4RA Lunsford, Dan H., Chatsworth, GA
WA4RMC Gregory, Barbarra R., Chattanooga, TN
W4SAM  Adams, Samuel L. Sr, Clover, SC
K4SWU  Underhill, Sam W,, Ellijay, GA
K4TTD Wimbish, George E., Newell, NC
$K4UF Green, Robert W., Charlotte, NC
#N4UVO  Dalton, Jennifer, Louisville, KY
KG4VVZ  Wagner, Dale R., Palmyra, VA
N4WQD  Peppers, David L., Louisville, KY
#K5AS Krueger, Stanley W., Fayetteville, AR
ex-K5BOB  Broyles, Clyde A., Hot Springs,AR
KJ5CA Hume, Richard R., Greers Ferry, AR
K5CEY Dillon, John P, Irving, TX
WA5CLU  Reeves, Raymond J., Kirbyville, TX
KD5EFG  Cates, Mike H., Guntown, MS
#W5HHS Liljedahl, Forrest M., Denton, TX

K5IT Castleberry, Jack H., Orange Grove, TX

KC5INT  Adams, John R. Jr, Gonzales, TX
KB5MVP  Greathouse, Bruce H., Tyler, TX
AC5NQ Radbill, John M., Albuquerque, NM
KC5NT Middlebrook, Edward R., West, TX
KC5PIF  Robertson, Ralph A., Waco, TX
KB5STN  Truxton, Perry E., Alamogordo, NM
KC5VGF  Smith-Walker, Mary, Joplin, MO
K6AHM  Wood, Dana B., Los Angeles, CA
KG6AKL  MacDonald, Doug M., Morro Bay, CA
KR6AN Hanson, Donald E. Jr, Gilbert, AZ
WA6BFH  Wendt, John P, Mira Loma, CA
WABCIF  Hathaway, Richard L. “Buck” Jr,

Coronado, CA
W6DO Lukenbill, Robert S. “Bob;’

Long Beach, CA
#K6IVY  Killeby, Dennis W., Umpqua, OR
#WBKPC Clement, A. J., Bakersfield, CA
KB6LLH  Humphrey, B., Richmond, CA
W6RET  Deane, William W., El Cajon, CA
WBVTK  Conant, Donald E., Cupertino, CA
W6ZRZ  Hawley, Willis C.“Bill,’ Los Angeles, CA
AE7AC Olsen, Steven Lee, Salt Lake City, UT

WA7AIQ  Watson, Thomas H., San Angelo, TX
N7CQM  Weddle, Richard M., Dewey, AZ
K7GXZ Marsh, Harvey E., Liberty Lake, WA
KE7INH  Casselman, Thomas N., Beaverton, OR
N7PHX Jones, James D., Tempe, AZ
N7SKR  Smith, Betty L., Flagstaff, AZ
KB7TRR  Sherman, James W., Los Lunas, NM
KC7TVD  Tate, John E., La Pine, OR
*K7UU Heidergott, Kurt W., Bellevue, WA
W7XV Urie, Bill, Port Orchard, WA
WA7ZXP  Necker, Dan, Amity, OR
W8BEZ  Boehnlein, Albert W., Ludington, MI
K8DIT Kadish, Benjamin, Kailua Kona, HI
N8HC Gantz, Luther T. “Lutie” Jr,

Sandusky, OH
#WBLU  Schang, Kenneth “Ken,” Plymouth, M
WB8OGL  Parsons, Gilbert A., Ross, OH
W8PCB  Sullivan, Francis G., Raleigh, NC

4WB8BPDG Slater, Tom, Adamsville, OH

WBQEZ  Groves, Donald E., New Albany, OH
KB8SBK  Tighe, Francis T. “Frank,” Dayton, OH
N8VTW  Mezzacapo, Jerry F, Spring Hill, FL
W8WH Klukan, Ronald J., Walton Hills, OH
W8ZCR  Missall, John W., Dayton, OH
KB9BGY  Duffy, Kevin B., Belleville, IL

WIBTZ  Marty, John C., Kendallville, IN
KCICFK  Osborne, Carol L., Bargersville, IN
N9COP Neitzel, Robert A., New Carlisle, IN
N9DCA Murphy, Michael E., Churubusco, IN
KA9EXM  Hallowell, Jimmy K., Maryville, IL
WIFBO  Priester, Harry L., Baraboo, WI
WA9HNK  Winko, Robert W., Nineveh, IN
NOLIJ Fitzl, James B., Eau Claire, WI

4WB9PUJ Bokern, Richard E., Fort Wayne, IN

WA9Q Vokorokos, James C., Chesterton, IN
WOVAK Kroes, Donald P, Fond Du Lac, Wi
NIVGB Trunnelle, Robert |., Mesa, AZ
KEGAM  Barrett, Robert M., Eldridge, IA
KAQCIM  Anderson, Thelma “Dee,” Wellsville, MO
KB@ACLY  Van De Walle, Matthew J.,

Columbus, NE
WD@CQl  Van Arkel, Eldon, Albion, IA
KCODCK  Modrell, Donald L., Laurinburg, NC
WD@FNU  Deck, Dale A., Hoskins, NE
WQ@HB Anderson, A. M., Minneapolis, MN
#NOKJT  Kirkendoll, John C., Liberty, MO
KAONNB  Vogelsang, Casper H., Edwards, MO
N@OEV  Laughlin, Dennis E., Independence, MO
KOROD  Eldridge, Roscoe “Steve,” Port Ritchey, FL

ex-WN@BQY Couture, Stephen H., Clive, I1A
®VE4JP  Fysh, D.0,, Strathmore, AB, Canada
EA3EJA  Pascual, Manuel Dotu, Barcelona, Spain

¢ Life Member, ARRL

Note: Silent Key reports must confirm the death by
one of the following means: a letter or note from
a family member, a copy of a newspaper obituary
notice, a copy of the death certificate, or a letter
from the family lawyer or the executor. Please be
sure to include the amateur’'s name, address and
call sign. Allow several months for the listing to
appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a friend
or relative’s memory, you can designate it for an
existing youth scholarship, the Jesse A. Bieber-
man Meritorious Membership Fund, the Victor C.
Clark Youth Incentive Program Fund, or the Gen-
eral Fund. Contributions to the Foundation are tax-
deductible to the extent permitted under current
tax law. Our address is: The ARRL Foundation Inc,
225 Main St, Newington, CT 06111. o5

Schedule

W1AW

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

4 Morse code transmissions: Frequencies are
1.8025, 3.5815, 7.0475, 14.0475, 18.0975, 21.0675,
28.0675 and 147.555 MHz.

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

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

Code bulletins are sent at 18 WPM.

4 W1AW Qualifying Runs are sent on the same
frequencies as the Morse code transmissions. West
Coast qualifying runs are transmitted by K6YR and
other West Coast stations on 3590 kHz and other
frequencies. See “Contest Corral” in this issue.
Underline one minute of the highest speed you
copied, certify that your copy was made without
aid, and send it to ARRL for grading. Please include
your name, call sign (if any) and complete mailing
address. Fees: $10 for a certificate, $7.50 for
endorsements.

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

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

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

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

4 Notes: On Fridays, UTC, a DX bulletin replaces
the regular bulletins. W1AW is open to visitors

10 AM to noon and 1 PM to 3:45 PM on Monday
through Friday. FCC licensed amateurs may operate
the station during that time. Be sure to bring your
current FCC amateur license or a photocopy. In

a communication emergency, monitor W1AW for
special bulletins as follows: voice on the hour,
teleprinter at 15 minutes past the hour, and CW on
the half hour.

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

During 2011, Headquarters and W1AW are closed
on New Year’s Day (observed December 31, 2010),
Presidents’ Day (February 21), Good Friday

(April 22), Memorial Day (May 30), Independence
Day (July 4), Labor Day (September 5), Thanksgiving
and the following day (November 24 and 25) and
Christmas (observed December 26). For more
information, visit us at www.arrl.org/wlaw.html.

PACIFIC| MTN | CENT | EAST | MON | TUE | WED | THU | FRI

6AM | 7AM |8AM | 9AM FAST | SLOW | FAST | SLOW
CODE | CODE | CODE | CODE

7AM- | 8 AM- [ 9 AM- | 10 AM- VISITING OPERATOR TIME
1PM | 2PM |3PM |4PM | (12PM-1PMCLOSED FOR LUNCH)

1PM | 2PM [3PM | 4PM FAST‘SLOW‘FAST ‘SLOW‘FAST

Gail lannone ¢ Silent Keys Administrator ¢ sk@arrl.org

CODE| CODE | CODE | CODE | CODE
2PM | 3PM |4PM | 5PM CODE BULLETIN
3PM | 4PM [5PM | 6PM DIGITAL BULLETIN
4PM | 5PM [6PM | 7PM SLOW‘FAST ‘SLOW‘FAST ‘SLOW
CODE |CODE | CODE | CODE | CODE
5PM | 6PM |7PM | 8PM CODE BULLETIN
6PM | 7PM |8PM | 9PM DIGITAL BULLETIN
65PM | 7%5PM| 85 PM | 9% PM VOICE BULLETIN
7PM | 8PM |9PM | 10PM|FAST ‘SLOW‘ FAST ‘SLOW‘ FAST
CODE| CODE | CODE | CODE | CODE
8PM | 9PM [10PM | 11PM CODE BULLETIN
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, KGEJC, Mgr.
Magnolia between
S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA

510 Lawrence Exp. #102, 94085
(408) 736-9496

(877) 892-1749

Jon, KBWV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Chuck, N1UC, Mgr.

RT.13 1/4 mi., So. |-295
newcastle@hamradio.com

SPECIAL HOLIDAY DISCOUNTS OFF OUR ALREADY LOW PRICES

Winter Specials

From Yaesu wor petitive
Coupons shown expire 1/31/11 S 4 icing!

*20.

mir coupon

NS YAESU

FTM'350R 2m/440 Dualband

dow =
FT-857D
Ultra compact HF, VHF, UHF

« 100w HF/6M, 50w 2M, 20w UHF
* DSP included * 32 color display
* 200 mems e Detachable front panel (vSk-857 required)

Call for Low Price!

* 50W 2m/4407 - 1 watt 220Mhz

szu « TNC built-in, Bluetooth capable
* Band scope built-in

* 500 Memories

0
sl mfr coupon

FT-897D vHF/UHF/HF Transceiver

PORTLAND, OR * HF/6M/2M/70CM * DSP Built-in
11705 S.W. Pacific Hwy. « HF 100W (20W battery) - _
97223 « Optional P.S. + Tuner ¢ TCXO Built-in « Station Monitor SM-5000 Included

FT-7900R 2m/440 Mobile

* 50w 2m, 45w on 440mHz
« Weather Alert

* 1000+ Mems

* WIRES Capability

« Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

0.05ppm 0CXO included

300 Hz Roofing filter included
* 600 Hz Roofing filter included ,\ i oounn
« 3 kHz Roofing filter included 550

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Magr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO
8400 . liff Ave. #9, 80231
(303) 745-7373

Call Now For Our Low Pricing!

{8/ 7R/VX-7R Black

50/2M/220/440 HT

(800) 444-9476
John, W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave, 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave & Peoria

FT-950 wHF+6mTCVR

* 100W HF/6M

* Auto Tuner built-in

« 3 roofing filters built-in
* DMU-2000 Compatible

Call Now For Low Pricing! @

* Wideband RX - 900 Memories
«5W TX (300mw 220Mhz) %
« Li-lon Battery

« Fully Submersible to 3 ft.
* Built-in CTCSS/DCS

« Internet WIRES compatible “35

Now available i

FT-2000/FT2000D _Hr + 6M teur

* 100 W w/ auto tuner e built-in Power supply

« DSP filters / Voice memory recorder
« 200W (FT-2000D)
3 Band Parametric Mic EQ < 3 IF roofing filters

Call For Low Pricing!

phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO0, Mgr.
Doraville,
1 mi. no. of -285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr. 22191
(703) 643-1063

(800) 444-4799

Steve, W4SHG, Mgr.

Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

2M/220/440HT
* wideband RX — 900 memories
*5W 2/440 , 1.5W 220 MHz TX
« Li-ION Battery - EAI system
« Fully submersible to 3 ft.

o CW trainer built-in

NEW Low Price!
VX-8DR/VX-8GR 50

50/144/220/440 (VX-8DR) mfr coupon
2m/440 w/ Built-in GPS (VX-8GR)
* 5w (1w 222 Mhz VX-8DR only) :
« Bluetooth optional (VX-8DR only) " only
» waterproof/submersible 3 ft 30 mins

* GPS/APRS operation optional

« Li-ion Hi-capacity battery

 wide band Rx

NEW -
EXPAIIBED -
STORE!

FT-8800R 2wm/440 Mobile

* V+U/V+V/U+U operation

« V+U full duplex * Cross Band repeater function
* 50W 2M 35W UHF

* 1000+ Memory channels

« WIRES ready

Call Now For Low Pricing!

FT-450AT Hr+ oM TCVR

*100W HF/6M e Auto Tuner built-in « DSP Built-in
* 500 Memories *DNR, IF Notch, IF Shift

Call Now For Special Pricing
. 4

224 N. Braadvay, 03078 i GOAST TO COAST :
(800) 444-0047 HRO Home Page FREE SHIPPING /
Peter, KITM, Mgr. on the UPS/-= Most Items Over'$100)

sales@hamradio.com
Exit 1, 1-93;

28 mi. No. of Boston

salem@hamradio.com

Rapid Deliveries From
The Store Nearest To You!

World Wide Weh

httpz//www.hamradio.com




HRO Holiday Specials For You!

ITTaTne o0

3 A

":'91 00* The All-Round Transceiver

$500

IFT
m&\mm

IG-7800 All Mode Transceiver

> $2
4 ca\\‘%‘\g\‘-l\“s" 3‘29\
a4 n\gﬂ\!ﬁ““‘;_:

IC-PW1 Hr + 6M Amplifier

o HF/50MHz 144/430 (440) MHz and 1200MHz*?
coverage * 100W on HF/50/144MHz, 75W on 430
(440) MHz, 10W on 1200MHz*3  Double superhet-
erodyne with image rejection mixer

All Mode

IG-7000 Transceiver

 160-10M/6M/2M/70CM

* 2x DSP » Digital IF filters
« Digital voice recorder
*2.5” color TFT display

\
; 4y
BSPE“ : $25 A
NSTALL INSTANT
SAVINGS!me

*160-10M* @ 100W « 12V operation * Simple to
use * CW Keyer Built-in * One touch band switching
« Direct frequency input * VOX Built-in » Band
stacking register  IF shift « 101 memories

IC-V8000

e 75 watts * Dynamic Memory Scan (DMS)
* CTCSS/DCS encode/decode w/tone scan * Weather
alert « Weather channel scan e 200 alphanumeric

memories

Dual Band rh

IC-2820H F\ Transceiver &

* D-STAR & GPS upgradeable 2M/70CM ¢ 50/15/5W
RF output levels ¢ RX: 118-173.995, 375-549.995,
810-999.99 MHz** » Analog/digital voice with GPS
(optional UT-123) » 500 alphanumeric memories

* 160-6M @ 200W e Four 32 bit IF-DSPs+ 24 bit AD/
DA converters » Two completely independent receiv-
ers ¢ +40dBm 3rd order intercept point

200

GIFT
r,m\ﬂr.ME

IC-7600 Anl Mode Transceiver

* 100W HF/6m Transceiver, gen cov. receiver ¢ Dual
DSP 32 bit « Three roofing filters- 3, 6, 15khz ¢ 5.8 in
WQVGA TFT display * Hi-res real time spectrum scope

$500

\FT
m“%w\cﬂi

":-7700 Transceiver. The Contester’s Rig

* HF + 6m operation * +40dBm ultra high intercept
point « IF DSP, user defined filters « 200W output
power full duty cycle * Digital voice recorder

=3
IC-2200H 2m mobile Transceiver

* 65W Output * Optional D-STAR format digital
operation & NEMA compatible GPS interface
» CTCSS/DTCS encode/decode w/tone scan e 207
alphanumeric memories * Weather alert

IC-92AD

Analog + Digital
Dual Bander

10 <p.siRd
c.i‘%‘\gcmv READY

* 2M/70CM @ 5W * Wide-band RX 495
kHz - 999.9 MHz** » 1304 alphanumeric
memories * Dualwatch capability ¢ IPX7
Submersible*** » Optional GPS speaker
Mic HM-175GPS

*This device has not been approved by the Federal Communications Commission. This device may not be sold or leased, or be offered for sale or lease, until

approval of the FCC has been obtained.

*Except 60M Band. **Frequency coverage may vary. Refer to owner’s manual for exact specs. ***Tested to survive after being under 1m of water for 30 minutes.
*'AA Alkaline batteries not included, radio comes with a AA alkaline battery tray. *+For shock and vibration. **Optional UX-9100 required. 4 Instant savings, gift
certificates and Icom mail-in rebates expire 12/31/10. Contact HRO for promotion details. QST JAN 2011. The Icom logo is a registered trademark of Icom Inc. 20252

\West

CALL TOLL FREE

Phone Hours: Store Hours:

9:30 AM-  10:00 AM - 5:30 PM
Closed Sun.
Toll free, incl. Hawaii, Alaska, Canada; call routed to
nearest store; all HRO 800-lines can assist you, if
the first line you call is busy, you may call another.

5:30 PM

Mountain
Southeast.
Mid-Atlantic...800-444-4799
Northeast
New, England..800-444-0047
A |

800-854-6046
800-444-9476

..B00-444-7927 #1
. gus\o‘“e‘

\\} ice
800-644-0476  SerV'C

Look for the
HRO HomeiPage
on|the
World'Wide Weh

http:/www:hamradio.com
A

¢ 1.8-24MHz + 6M Amp ¢ 1KW amplifier » 100%
duty cycle « Compact body ¢ Detachable controller
* Automatic antenna tuner

".:'7200 HF Transceiver

* 160-10M * 100W ¢ Simple & tough with IF DSP
¢ AGC Loop Management ¢ Digital IF Filter ¢ Digital
Twin PBT « Digital Noise Reduction * Digital Noise
Blanker « USB Port for PC Control

Analog + Digital
Dual Bander

ID-880H p-star

*D-STAR DV mode operation * DR (D-STAR repeator)
mode © Free software download ¢ GPS A mode for
easy D-PRS operation ¢ One touch reply button (DV
mode) * Wideband receiver =

IC-V80

) HRO
2M Handheld Transceiver \\cﬂuﬁ““':s

«2M @ 5.5W * Loud BTL audio output
« Military rugged * Classic 2M operation

Analog + Digital &
Dual Bander <Ry i)l re $1
IC-80AD p-star READY . r_m‘%‘\gnm

download ¢ GPS A mode for easy
D-PRS operation

35

IC-T70A

Dual Band FM Transceiver

\Y mm“‘;,.
i 1 2M + 70CM » 5/2.5/0.5 Watts Output
Power < RX: 136-174, 400-479
e ] MHz** « 302 Alphanumeric Memory
B Channels e 700mW Loud Audio * Ni-MH
7.2V/1400mAh Battery

O
ICOM

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia BI., 91506
(818) 842-1786

(877) 892-1748

Eric, K6EJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(877) 892-1749

Jon, KEWV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Chuck, N1UC, Mgr.

RT.13 1/4 mi., So. |-295
delaware@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ
10613 N. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700 NEW
(800) 444-7927 Lo
Mark, KJ4V0, Mgr. Py
Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1063
(800) 444-4799

Steve, W4ASHG, Mgr.

Exit 161, -95, So. to US 1
virginia@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, KITM, Mgr.
Exit 1, -93;

28 mi. No. of Boston
salem@hamradio.com




ANAHEIM, GA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, KBEJC, Mgr.
Magnolia between
S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA

510 Lawrence Exp. #102, 94085
(408) 736-9496

(877) 892-1749

Jon, K6WV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Chuck, N1UC, Mgr.

RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. lliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John, W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave, 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4V0, Mgr.
Doraville,

1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr. 22191
(703) 643-1063

(800) 444-4799

Steve, WASHG, Mgr.

Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, KITM, Mgr.
sales@hamradio.com
Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

STORE!

NEW -
EXI| PANDEIJ“

Winter Specials

From Kenwood
Kenwood instant coupons good thru 12/31/10

KENWOOD

2M/220/440
« Dual Chanel Receive
*.1-1300 mHz (cell blocked) Rx
«FM, AM, SSB

* 5w 2M/220/440 TX, FM

* 435 Memories

« Li-lon Battery

Call For Low Price!

TH-K2AT

2M Handheld
2m 5w e
VOX «
CTCSS/DCS/1750 Burst Built In
¥ Weather Alert

Call For Special Low Price!

« High RF output (50w) * Multiple Scan
 Dual Receive on same band (VxV, UxU)
 EchoLink® memory (auto dialer)
 EchoLink® Sysop mode for node terminal ops
< Invertible front panel

« Choice of Amber/Green for LCD panel
104 code digital code squelch

« “Five in One” programmable memory
* 1,000 multifunction memory

Call Now For Your Low Price!

TM-V71A 2m/440 bual Band

Look for the
HRO Home Page
on the
World Wide Weh
http://www.hamradio.com

TM-D710A 2w/440 puaiband

* 50w 2M & UHF

« Optional Voice synthesizer

* 1000 memories * Dual receive

« Advanced APRS Features

« Echolink ® Ready w/ 10 memories

* Built-in TNC ¢ Sky Command |1+
*GPS 1/0 Port

« Choice of Green/Amber LCD backlight

Call Now For Special Introductory Price!

15200 159000

TS-2000 HrVHF/UHF TOVR 099.+49T0
ﬁ ».

« 100W HF, 6M, 2M * 50W 70CM mwgg:‘( mwgg;“
«10W 1.2 GHz w/opt UT-20 module =ySQ= 71““,“«-
* Built-in TNG, DX packet cluster

« |F Stage DSP e« Backlit Front Key Panel

Call Now For Special Price!

RC-D710

« Standalone 1200/9600 bps TNC
w/ APRS firmware

* Transforms TM-V71A to Functionality of TM-D710A
when combined with Optional PG-5J adds APRS/TNC
to TM-D700A/G707A/NT7A/732A/733A/255A/455A

Call Now For Your Low Price!

WORLDWIDE DISTRIBUTION

COAST TO COAST
FREE SHIPPING
UPS’= Most Items Over $100
Rapid Deliveries/From
The Store/Nearest 1o You!

SPECIAL HOLIDAY DISCOUNTS OFF OUR ALREADY LOW PRICES

TM-271A 2 wtr Mobile

* 60 Watt, 200 Mems, CTCSS/DCS
« Mil-Std specs, Hi-Quality Audio

Call Now For Special Low Price!

0
\ c\u\s\l““"

TS-4808AT/HX HF+6M Transceiver —

* 480SAT 100w HF & 6M w/AT

* 480HX 200w HF & 100w 6M (no Tuner

* DSP built in

* Remotable w/front panel/speaker 19

Call Now For Your Low Price! \‘215‘;

Keniott-
_A%“\—\* coupdl
18 y

)_A%“S‘“
. /

o
wenwoth-
Gl

TS-5908 _Hr:6M Transceiver

*100W HF + 6M

* 500Hz & 2.7Khz roofing filter
* built-in Auto Tuner

« best Dynamic Range in class
32 bit DSP

Call Now For Your Low Price!




SPECIAL HOLIDAY DISCOUNTS OFF OUR ALREADY LOW PRICES| I kiziiz

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Ml(i;r.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Blvd, 91506
(818) 842-1786

(877) 892-1748

Eric, K6EJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085

(408) 736-9496
(877) 892-1749
. Jon, KBWV, Mgr.
40' Tubular Tower So. from Hwy. 101
| | Call For Latest sunnyvale@hamradio.com
:1 Pricing! NEW CASTLE, DE
RRC-1258 Mkll-Set (Near Philadelphia)
FLASH! 1509 N. Dupont Hwy., 19720
N i - 302) 322-7092
Now with 12m_ . This set of interfaces allows remote control M 530[%) 644-4476
acnd ":,“" b“'_';;'"- of your Amateur Radio Station via Internet in a 55' Tubular Tower Chuck, N1UC, Mgr.
ngvT E(I:ecs ﬁﬁ:es- user-friendly and cost effective way! Handles 10 sq.ft. RT.13 1/4 mi., So. I-295
: RemoteRid ai trol of the radi led with at 50mph newcastle@hamradio.com
R emoteRig gives you control of the radio coupled wi h
HI‘ 1 'SKFX crystal clear TX & RX audio and sending CW with your Plaﬁts; ?unbel:?ahrbors PﬂRTLAND, OR
- Fully Solid-state 1 KlVV('ijG50‘£V2gm) own Paddle! streamlined look 11705 S.W. Pacific Hwy.
« Built-in Power su or 220v
+2 Ant ports selectzgt))llé Works with all Computer-controllable radios from: Call For Latest (9570232)3598-0555
« auto band switched w/ most Alinco - Elecraft - ICOM - Kenwood - Yaesu | | Pricing! (800) 765-4267
ICOM/Kenwood/Yaesu tevrs o v Bill. K7WCE. Mar.
1 For radios with detachable front panels Tigard-99W’ &
CALL FOR ADDITIONAL THP PRODUCTS! 10 PC is required for: frlgr?{ H_w \ 5€8>((It217
TS-480HX/SAT; TS-2000 (RC-2000 req'd); IC-703/Plus [?: 1 portland@hamradio.com
IC-706 series; DX-SR8T; 1C-2820H; 1C-R2500 2
| < DENVER, CO
KANTRO N ICS Just simply insert your control box in place of your | 8400 E. lliff Ave. #9, 80231
front panel interconnect cable, place the body of the i TX-455 (308) 745-7373
T radio on the remote end and you are on the air as if A (800) 444-9476

you are there! 55' Freestanding John, W@IG, Mgr.
| é rank-up denver@hamradio.com
Extra Controller and Remote interface units sold . Handles@;gos%;tﬁ
individually for multiple sites/users. | No guying required PHOE“'X, AZ
) ) et Extra-strength const. 10613 N. 43rd Ave, 85029
Available exclusively Shown with Can add raising and 5602))242-3515
ions! Optional motor drive acces. 800) 559-7388
from all HRO Locations! Rotor Base Gary, N76J. Mgr
Towers Rated Corner of 43rd Ave & Peoria
KAM XL to EIA Specifications Lipenix@hamradioteom
Other Models
* DSP modem offers great performance -
on Packet 300/1200,G-tor,Pactor, Amtor,PSK-31 at Great Frices! ATLANTA, GA
« RTTY, Navtex, ASCII, Wefax, CW, 6071 Buford Hwy., 30340
GPS NMEA-0183 and more! Call For Latest

§770))263-0700 Py 4
800) 444-7927 ’
Mark, KJ4VO, Mgr. <t
Doraville,

1 mi. no. of -285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)

14803 Build America Dr. 22191
(703) 643-1063

Call Now For Special Pricing! Pricing!

KPC-3 Plus/KPG-9612 Plus

High-performance, low power TNC. Detailed illuminated map shows time, time zone, (800) 444-4799

Great for packet, and APRS compatible. zﬁ; Sg?:i;i?r? t?]re]adm:joar); doég:]eﬁ‘r’]"ue:m; ?n g?)l\a/inncge_for Steve, WASHG, Mgr.

Call For Special Low Price! areas of day and night change as you watch. AllUS Towers shipped by truck; Eﬁ'ﬁJnﬁ?& Ié%gﬁflg'rggiyguh
« Mounts easily on wall. Size: 34 1/2" x 22 1/2" freight charges additional L ’

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

Look for the

WICINIITFpeees D nd <HRO Home Page (800) 444-0047
South ) o Peter, KITM, Mgr.
Mid-Ai ol ‘[”d sales@hamradio.com
Mort 800-644-4476 World Wide Weh Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

New ..800-444-0047

http://www:hamradio.com



DX Engineering Tech Support
ICOM Radios and Accessories

An Unbeatable Combination!

DX

ENGINEERING

Autotuned Stealth Antenna
A Complete, Engineered System for
Antenna- Hestrlcted Areas

Most Popular and Highest ﬁ"’:_m ’58;55,51'53’/';’ g"t with
ainless/Teflon®
Ferformance Multi-Band Verticals Balanced RIGID Feeder* B8
WHY FAY MORE T e e
2 lexx 5-Band &~
FOR LESS:? CHF Beam Antenna Kits ™~ | ol
Check our Website | <Low noise results—approaches i
for the Latest gerfolrrtnfagce (|)f closed loop ant%rlmas €
= _ . «Pre-slit fiberglass—easy assembly
Low-Cost SP ecial Patented*, balanced weather-proof feeder system|
Packages *Small turning radius—nhas a turning radius of 11 feet
. ) P *Light weight—less than 25 pounds fully assembled
et e e LG et i gty e ey Nl
g L : «Has full length elements—no lossy coils or traps
:iﬂ'owsrggﬁ;ggﬁrfﬁ'ﬂ%x"g?ez;h'” 26 ft. wire antenna UV Protected and «Requires no matching network—direct single 50 Q coax feed
«Handles up to 200 watts SSB/CW — twice the tensile e et 20t S0 Jﬁ%‘ﬁ?ﬁ’dﬁa“?é‘)&?fkage $99.95
- Single coax cable connection Ne W’ and flexural strength DXE-HEXX-1SCP-2 Spreader and Center '
*Stainless steel mounting plate - of nvlon insulators! Post Package
and hardware—no corrosion I/ - | - ~ PR
«Requires 12 Vidc for operation DXE-HEXX-1WRP-2 ,lchf(ggeE'eme”t
eIncludes radial plate, radials & antenna wire ) : DXE-HEXX-5WRP-2 5-Band Element & Wire Guide
Designed for the Ham with restrictions on visible antennas, Stainless steel tilt and mount, Package .......cocovveeveririiincieiins $149.95
the ATSA is engineered for fast, inconspicuous installation . strongest Extren® ba_se DXE-HEXX-5FFP  5-Band Rigid Feeder* Package ...$194.95
and maximum performance. Power is supplied through the insulator—standard eqmpment DXE-HEXX-1TAP-2  1-Band Total Antenna Package ...$359.95
coaxial cable, and bandswitching/tuning is automatic and - - — DXE-HEXX-5TAP-2  5-Band Total Antenna Package ...$599.95
instantaneous. The unique MatchBoxx™ module assures the DX Engineering Original *U.S. Patent D624,060
lowest possible SWR at any frequency. The single antenna i
wire can be stealthily routed away from the ground-mounted Multi-Band—43+ Feet " High Quality
controller package for minimum visual impact. Just “plant” it Our Most Popular Vertical Performance Grade Cables
in the bushes with supplied spikes and lay out the minimum = « Heat shrink weatherproofing/strain relief
length radials. You can further camouflage the controller with 43 Foot Multi-Band i « All assemblies Hi-Pot high voltage tested
aplastic boulder or other landscaping. 10 to 160 Meter Vertical « Silver/Teflon® crimped and soldered connectors
The ATSA is great for EMCOMM—the complete package can <6063 T832 corrosion-resistant aircraft aluminum RG-213/U JSC-3780 Cable Assemblies with PL-259 Connectors
be preassembled and deployed anywhere in minutes! tubing and stainless steel hardware DXE-CBC-213JU003 31t. $21.99
DXE-ATSA-1 Complete Stealth HF Antenna System 43 ft. optimal length vertical radiator for multi-band BEE ggg Slgjﬂg?g 1(23 2 ggggg
SPECIAL INTRODUCTORY PRICE.................coooc..... $459.00 operation | DXE-CBO-213JU02 05 it 43,99
«Easy tuning design—correct length and taper -CBC-213JU025 St $43.
«No coils or linear loading elements DXE-CBC-213JU050 50t $68.99
Better than the Other Guys! *Rugged fiberglass base insulator—not cheap plastic! DXE-CBC-213JU075 751t $90.99
New Un-Slit Lengths, « Freestanding—just like the other guy’s | DXE-GBC-213JU100 100t $111.99
Smoothly Telescoping. Pre-Slit *Requires UNUN for multi-band Special | DXE-CBC-213JU125 1251 $138.99
i i DXE-CBC-213JU150 150 ft. $165.99
Just Add Clamps & Slide It use with your wide range tuner 00
Together for 4 Complete DXE-MBVE-1 $299 ﬂﬂ RG-8/U JSC-3030 Cahle Assemblies with PL-259 Cunnecl%s %
A DXE-CBC-008JU002 2 ft.
Antenna Element! DXE-MBVE-1-3ATP 80-10m w/autotuner.,.$679 00 DXE-GB0-008.U003 3t 109
B B DXE-CBC-008JU006 6 ft. 24.99
{_6063-1832 Aluminum Tubing “Vibroplex® DXE-CBC-008JU0T2 121t 30.99
The Bast Auminum Tbing A | IAMBIC Delve W IBRELER || DEcecomuon o .80
iz
«Order from us and the other guys—We moder descendant of the g DXE-CBC-008JU100 100 ft. 97.99
guarantee that you'll send theirs back! y original GW bug. It has the DXE-CBC-008JU125 1251t $114.99
3 foot lengths .058 wall - 3/8' to 2 1/8' 0D traditional Vibroplex look but RG-8X JSC-3060 Cable Assemblies with PL-259 Connectors
6 foot lengths 058 wall - 3/8"t0 2 1/8' 0D a'. is designed for use with DXE-CBC-8X4U002 21t 13.99
Perfect for IVIOS-t Elements ,ﬁ . . modern electronic keyers. DXE-CBC-8XJU003 3t 14.99
6061-T8 .120 wall - 1.5" to 3" OD s Code speed depends on your T DXE-CBC-8XJU006 6 ft. 1699
For Booms and HD Element Designs L electronic keyer—you get the DXE-CBC-8XJU012 j2it 19.99
See DXEngineering.com for specs and additional tubing. same crisp operation at 5 words per minute as you do at DXE-CBC-8XJU025 Bt 23.99
DX Engineering Has All-Stainless Steel Element . 50+ wpm. The IAMBIC Deluxe has a highly polished chrome DXE-CBC-8XJU050 50 ft. 33.99
Clamps That Fit Exact Tubing Sizes! base and jeweled movements. DXE-CBC-8XJU075 5t 43.99
P it VIB-IAMBICD ..o $189.95 DXE-CBC-8XJU100 100 ft. 53.99
] Check DXEngineering.com for more Vibroplex products. Custom Lengths Available—Contact Us
(‘ Bes’ Antenna Value A"y where! ‘ v v pexp See DXEngineering.com for complete information!
DX Engineering now stocks { Amplifiers ‘ maxi-core™
replacement parts for all BTV antennas N~ High Performance
Easiest assembly and tuning of any multi-band vertical! ERFFRY
HUS-4BTV (10, 15, 20, 40m) ..$124. AN=B"BQ* { Current Baluns and
HUS-5BTV (10, 15, 20, 40, & 75-80m)............$159.95 AMR-AL-811H Feedline Current Chokes
HUS-6BTV (10, 15, 20, 30, 40, & 75-80m)......$189.95 —
DXE-8X19-RT  Coax Jumper Cable to BTV Base ......$16.95 800 Watt Amplifier +5, 10 and 10 KW+ Baluns and Gurrent Chokes
DXE-AOK-DCF  S0-239 Add-On Kit for BTV Base ......$22.95 ﬂnly $81g 00 *High efficiency, low loss—W8JI design
DXE-AOK-12M  12m Add-On Kit for BTVS .... .$59.9 " i L ! *All standard ratios available
DXE-AOK-17M  17m Add-On Kit for BTVS . | Starting at /llsi' $84.95 for FCC050-HO05-A
DXE-AOK-60M 60m Add-On Kit for BTVS ... Export-only models also in stock! See April 2009 QST Short Takes!

We Will Beat Any Competitor’s Prices—Call Us For Details!
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Amateur Radio Ant

Microphones

HEI-GM-4 GOLDLINE 2-element Mic, HC4.....$129.00
HEI-GM-5.1 GOLDLINE 2-element Mic, HC5.1...$129.00
HEI-HM-10-DUAL Desk Mic, HC4 & HC5 Elements....$119.00
HEI-ICM Desk Mic for ICOM, 8 ft. attached ....$99.00

HEI-PR781 Dynamic Cardioid

Studio Quality Mic ............cco......... $169.00
Headsets
HEI-PROSET-4  Boom Mic/Headset, HC4 ..
HEI-PROSET-5  Boom Mic/Headset, HC5 ..
HEI-PROSETIC ~ Boom Mic/Headset/Adapter,

ICOM EIECtret ......ooeveeeeeeeeicnna $139.00
HEI-PSE-6 PROSET Elite with HC-6 element ...$165.00

We are “Clamp Central”! -

High Strength Stainless,
Aluminum & Polymer Clamps

Building an antenna from scratch?
Refurbishing a well-used “old friend”
or experimenting with your own project? =
We have the best hardware for your application.
See the many sizes at DXEngineering.com
The best clamps on the planet!

M
|

e UP
Now fi . moun‘b _“
5" OD . _‘
2 '# Shown with op;@\\ .‘"—_.
DXE-363-SST and

DXE-SAD-: 200A

S

NOT CHEAP ALUMINUM!
GUARANTEES BEST RADIAL SYSTEM
CONDUCTIVITY OYER TIME

Makes radial attachment a snap!
«Fits 3" pipe, 4x4 and 6x6 posts
«0.125" thick 304 stainless steel
* Accommodates up to 120 radials
« Patented high current coax connection to radials
DXE-RADP-3 Complete with 20 stainless bolt

sets $54.50
20 sets of 1/4" stainless hardware...$7.50

Stainless
Radial Plate w:th
Coax Attachment

New!

DXE-RADP-1HWK

DXE-SSVC-2P Stainless Saddle Clamp for attachment

to round tube 1"to 2" 0.D............. $11.95
DXE-SSVC-3P Stainless Saddle Clamp for attachment

to round tube 2"to 3' 0.D.............$14.95
DXE-363-SST Silver/Teflon® bulkhead connector ...$6.95

DXE-VFCC-HO05-A
DXE-RADW-500K

Vertical Feedline Current Choke...$134.95
Radial Wire Kit, 500 feet of wire,

20 lugs, 100 steel anchor pins.....$61.90
Radial Wire Kit, 1,000 feet of wire,

40 lugs, 200 steel anchor pins...$123.95
Steel Radial Wire Anchor Pins,

100 PACK .voovveeeeeveeeeeee e $16.00
Biodegradable Anchor Pins Also Available

DXE-RADW-1000K
DXE-STPL-100P

We Will Beat Any Competitor’s Prices—Call Us For Details!

VIEEDFCEY
BetterRF Company

All Your Radio Needs

MIRAGE DX

ENGINEERING

Gift Certificate

Available in Any Denomination!

Antenna Rotors

HYG-AR-35 Light Beam/TV .. .

HYG-CD-45I 8.5 Sq. Ft. Rating . $419.95
HYG-HAM-IV 15 Sq. Ft. Rating .. $594.95
HAM-HAM-V 15 Sq. Ft. Digital Control. $919.95
HYG-T-2X 20 Sq. Ft. Rating............. .$689.95

HYG-HDR-300A 25 Sq. Ft. Rating, Heavy Duty ...$1,339.95
Rotor Accessories

DXE-CW8 8-Wire Rotor Cable...........c.......... $0.48/it.
DXE-CW8-HD  8-Wire Heavy Duty Rotor Cable...$0.98/ft.
Heavy Duty |
Tripod Roof Mount )

Por

«|deal for medium size antennas [

like the DX Engineering HEXX Beam or

small HF and VHF Yagi or tri-band antennas ’

*11/2" 0.D. heavy-duty steel legs,

10" long mounting feet with tar strips JA
30 lag bolts included
5 ft. tall, 2" 0.D. steel antenna/rotor mounting mast

RON-T011 oo $149.95

Heavy Du’tr
L'himney oof Mount

«|deal for medium size antennas with rotors
like the DX Engineering HEXX Beam or small
HF and VHF Yagi or tri-band antennas

*24 ft. long stainless steel straps

*Rotor-ready 24" upper and 42" lower masts

« Fits multiple-flue residential and commercial chimneys

*Four 1 1/2" wide, 11 gauge steel corner brackets

«Shipped partially assembled

RON-3324 ..o $149.95

The Experts in Phased

Antenna Systems!
o
GOMTEK

TR g

Four-Square
Hybrid Controllers

Our hybrids offer 20dB F/B and up to 5dB gain at a lower cost
than most beams. Available for 160 through 10 meters.
COM-ACB-4 SEIIES ......ovvoerrreerrrireririns from $364.95
2-Element Vertical Controllers

No space for a four-square phased vertical array? Three
switched patterns—available for 160 through 10 meters.
COM-PVS-2 Series ...from $333.95
Stack Yagi Switches

The STACK-2 is ideal for tribanders, logs or monobanders.
The K3LR-design STACK-3 is for monoband 3-stack Yagis.
Select any combination.

COM-STACK-2 ...$221.95
COM-STACK-3 ..$399.95
Call us for custom-tuned phasing cables and ‘monoband
antenna systems!

ONE MAN TILT OVER

Patented

( Thick, Laser Cut
| Stainless Steel
Tilt Base

« Patented cam action allows

you to easily raise or lower

DX Engineering, Hustler, Hy-Gain,
or Butternut for tuning, weather or
CC&R accommodation.

F

DXE-TB-3P  For Hustler BTV
verticals
For DX Engi
Butternut, most Hy-Gain

1/4-wave verticals.....$87.50
DXE-TB-6P  For Hy-Gain 14AVQ...$87.50

Enjoy the Fun of Digital Communications!

DXE-TB-4P

(A Complete Digital Solution for Less

TIG-SL-USB ... $86%

Then choose a cable for each radio!

Any Radio Interface Cable*, only $12.95
when purchased with SignaLink™ unit

YOUR TOTAL $99.90

For your complete digital solution!
*except the special Elecraft K3 cable

«Easiest installation and setup—Macintosh or PC
*Software CD ROM included

«Built-in low noise sound card

*USB port powered

*Works with ALL radios

*Supports all sound card digital and voice modes
*Requires radio interface cable

Coaxial Cable
Prep Tools

* Precision, two-step operation
 No nicks or scratches to conductor
* Premium, long-lasting cutter
blades
« For foam or solid dielectric cable
preparation
DXE-UT-8213
DXE-UT-808X
DXE-UT-80P
DXE-UT-80N

New!,

Cable Stripper for RG-8, RG-213, etc...$39.95
Cable Stripper for RG-8X, 9258, etc.....$39.95
PL-259 Assembly Tool .$22.95
2-Piece N Connector Tool
DXE-CNL-911 Coax Cable Cutters ..........
DXE-170M Precision Shear Side Cutters ...
Now available in cost- savmg tool kits with carrying case

DXE-UT-CASE Molded carrying case only $22.95
DXE-UT-KIT1 Basic Coax Cable Prep Kit .. .$99.95
DXE-UT-KIT2 Complete Coax Cable Prep Kit . $174.95

Thousands More Ham Products at

DXEngineering.com

1.800.777.0703

Order by 4:00 pm ET for Same-Day Shipping

1530 10 20801 IHW 1 ‘h””h
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LDG)

ELECTRONICS

NEW! AT-600Pro

The LDG AT-600Pro will handle up to 600 watts SSB and CW, 300 on RTTY (1.8 - 30
MHz), and 250 watts on 54 MHz. It will match virtually any kind of coax-fed antenna
and will typically match a 10:1 SWR down to 1.5:1 in just a few seconds. You can
also use the AT-600Pro with longwires, random wires and antennas fed with ladder
line just by adding a balun. It has two antenna ports with a front-panel indicator,
and separate memory banks for each antenna. Easy to read LED bar-graph meters
showing RF power, SWR and tuner status, tactile feedback control buttons and an
LED bypass indicator. Operates from 11 — 16 volts DC at 750 mA. Includes Icom
interface cable, DC power cable and coax jumper. Suggested Price $359.99

FREE Surge Protector

with purchase of any new LDG tuner!

Purchase any new LDG tuner between Oct 15 2010 and March 15, 2011
and receive a Free SP-200 200W Surge Protector from LDG*.

Z-11Proll

Meet the Z-11Proll, everything you always
wanted in a small, portable tuner. Designed
from the ground up for battery operation.
Only 5" x 7.7" x 1.5", and weighing only
1.5 pounds, it handles 0.1 to 125 watts,
making it ideal for both QRP and standard
100 watt transceivers from 160 - 6 meters.
The Z-11Proll uses LDG's state-of-the-art
processor-controlled  Switched-L  tuning
network. It will match dipoles, verticals,
inverted-Vs or virtually any coax-fed
antenna. With an optional LDG balun, it will
also match longwires or antennas fed with
ladder-line. Includes Icom interface cable,
DC power cable and coax jumper.
Suggested Price $179.99

radio not included

Z-817

The ultimate autotuner for QRP radios
including the Yaesu FT-817(D). Tuning is
simple; one button push on the tuner is all
that is needed - the Z-817 takes care of the
rest. It will switch to PKT mode, transmit
a carrier, tune the tuner, then restore the
radio to the previous mode! 2000 memories
cover 160 through 6 meters. The Z-817 will
also function as a general purpose antenna
tuner with other QRP radios. Just transmit
a carrier and press the tune button on the
tuner. Powered by four AA internal Alkaline
batteries (not included), so there are no
additional cables required. A coax jumper
cable is also induced for fast hook up.
Suggested Price $129.99.

AT-897Plus

for the Yaesu FT-897

If you own a Yaesu FT-897 and want a broad
range automatic antenna tuner, look no
further! The AT-897Plus Autotuner mounts on
the side of your FT-897 just like the original
equipment and takes power directly from
the CAT port of the FT-897 and provides a
second CAT port on the back of the tuner so
hooking up another CAT device couldn't be
easier. Suggested Price$S199.99

radio not included

¢ RF Sensing
e Tunes Automatically
e No Interface Cables Needed

AT-100Proll

This desktop tuner covers all frequencies
from 1.8 — 54 MHz (including 6 meters), and
will automatically match your antenna in
no time. It features a two-position antenna
switch with LEDs, allowing you to switch
instantly between two antennas. The AT-
100Proll requires just 1 watt for operation,
but will handle up to 125 watts. Includes Icom
interface cable, DC power cable and coax

jumper. Suggested Price $229.99

Z-100Plus

Small and simple to use, the Z-100Plus
sports 2000 memories that store both
frequency and tuning parameters. It will run
on any voltage source from 7 to 18 volts; six
AA batteries will run it for a year of normal
use. Current draw while tuning is less than
100ma. The Z-100Plus now includes an
internal frequency counter so the operating
frequency is stored with tuning parameters
to make memory tunes a blazingly fast
0.1 seconds; full tunes take an average of
only 6 seconds. Includes Icom interface
cable, DC power cable and coax jumper.
Suggested Price $159.99

*To receive your free SP-200, simply fill out the rebate form available at www.ldgelectronics.com and mail to LDG along with a copy of your dated sales receipt. All rebate forms
must be received by LDG before March 31, 2011. Limit one per household, valid worldwide.

LDG Electronics, Inc. 1445 Parran Road, St. Leonard, MD 20685

Phone 410-586-2177  Fax 410-586-8475



AT-1000Pro

The AT-1000Pro has an Automode that
automatically starts a tuning cycle when
the SWR exceeds a limit you set. Operates
at any power level between 5 and 1,000
watts peak. RF Relay protection software
prevents tuning at greater than 125 watts.
Tunes from 1.8 to 54.0 MHz (inc. 6 meters),
with tuning time usually under 4 seconds,
transmitting near a frequency with stored
tuning parameters, under 0.2 seconds. 2000
memories. 2 Antenna connections. Includes
Icom interface cable, DC power cable and
coax jumper. Suggested Price $599

¢ RF Sensing
e Tunes Automatically
e No Interface Cables Needed

AT-200Pro

The AT-200Pro features LDG's new “3-D
memory system” allowing up to eight antenna
settings to be stored for each frequency.
Handles up to 250 watts SSB or CW on 1.8 —
30 MHz, and 100 watts on 54 MHz (including
6 meters). Rugged and easy-to-read LED bar
graphs show power and SWR, and a function
key on the front panel allows you to access
data such as mode and status. Includes Icom
interface cable, DC power cable and coax
jumper. Suggested Price $249

NEW! YT-450

LDG's newest tuner is specially designed for
Yaesu's newest 100 watt radios. The YT-450
interfaces directly with the Yaesu FT-450
and FT-950 radios, making integration
easier than ever. Simply connect the tuner
to the radio with the supplied cables and
you are ready to operate. DC power and all
control is done through the interface cable.
Just press the tune button on the tuner and
the rest happens automatically: mode and
power are set, a tune cycle runs and the
radio is returned to its original settings. It will
quickly match nearly any kind of coax fed
antenna with an SWR of up to 10:1. 2000
memories recall settings in an instant! An
extra CAT port on the back allows seamless
connection to a PC. You have the newest
radio, now get the newest tuner to go with it!
Suggested Price $249.99

Visit our website for a complete dealer list.

The #1 Line of Autotuners!

IT-100

Matched in size to the IC-7000 and IC-706,
the new IT-100 sports a front panel push-
button for either manual or automatic tunes,
and status LEDs so you'll know what's going
on inside. You can control the IT-100 and its
2000 memories from either its own button or
the Tune button on your IC-7000 or other Icom
rigs. It's the perfect complement to your Icom
radio that is AH3 or AH-4 compatible.
Suggested Price $179.99

KT-100

LDG's first dedicated autotuner for Kenwood
Amateur transceivers. Easy to use - just
right for an AT-300 compatible Kenwood
transceiver (except TS-480HX). The KT-100
actually allows you to use the Tune button
on the radio. The LEDs on the front panel
indicate tuning status, and will show a
match in seconds, or even less of you've
tuned on or near that frequency before.
Has 2,000 memories for instant recall of the
tuning parameters for your favorite bands
and frequencies. If you have an AT-300
compatible Kenwood radio, you can simply
plug the KT-100 into your transceiver with
the provided cable; the interface powers
the tuner, and the Tune button on the radio
begins a tuning cycle. The supplied interface
cable makes the KT-100 a dedicated tuner for
most modern Kenwood transceivers.
Suggested Price $199.99

Y1-100

An autotuner for several popular Yaesu
Radios. An included cable interfaces with
your FT-857, FT-897 and FT-100 (and all
D models) making it an integrated tuner,
powered by the interface. Just press the
tune button on the tuner, and everything
else happens automatically: mode and
power are set, a tune cycle runs, and the
radio is returned to its original settings. It's
the perfect complement to your Yaesu radio.
Suggested Price $199.99

radio not included

FT Meter 25 face with calibrated
scales for signal strength, discriminator
reading on receive, and power output, SWR,
modulation, ALC action and supply voltage
on transmit, all selectable from the radio's
menu. Still Only $49

FTL Meter ror Yaesu FT-857(D) and
FT-897(D). 4.5" face with calibrated scales
for signal strength, discriminator reading
on receive, and power output, SWR,
modulation, ALC action and supply voltage
on transmit, all selectable from the radio's
menu. Suggested Price $79.99

NEW! M-7600 ror ic-7600. 1t will

display S-meter on receive, or power out,
SWR, ALC level or supply voltages, all
selectable from the radio's menu. What's
more, the M-7700 and the virtual meter on
your radio can work together.

Suggested Price $79.99

NEW! YT-847

YT-847 Autotuner is an integrated tuner for
the Yaesu FT-847. An included CAT/Power
cable interfaces with your FT-847. Just press
the tune button on the tuner and everything
else happens automatically! The mode is
set to carrier and the RF power is reduced,
a tune cycle runs and the radio is returned
to the original settings. Also includes coax
jumper cable. Suggested Price $249.99

Call or visit your favorite dealer today! www.ldgelectronics.com



hy-gain. HF VERTICALS
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1

AV-14AVQ $179%
AV-12AVQ *139%*

Al
M.’L. '

hy-gain®

AV-18VS ®119%

Self-supporting -- no guys required .
radiation, omnidirectional .
aluminum tubing . . .

=

DX-88, ®369*

Classics

All hy-gain multi-band verti-

cal antennas are entirely self

supporting -- no guys required.

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

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

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

. 1500 Watts

Two year limited Warranty . ..

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

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

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

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

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

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

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

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

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

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

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

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

-TTA, *449%

Model # Price Bands Max Power Height Weight | Wind Surv.| Rec. Mast
AV-18HT | $949.95 |1015204080| 1500WPEP | 53 feet |114pounds| 75 MPH |  ------
AV-14AVQ | $179.95 |10,15,20,40 |1500 W PEP| 18 feet 9 pounds | 80 MPH | 1.5-1.625”
AV-12AVQ | $139.95 |10,15,20 M | 1500 WPEP | 13 feet 9 pounds 80 MPH | 1.5-1.625”
AV-18VS $119.95 | 10-80 M |1500WPEP| 18 feet 4 pounds | 80 MPH | 1.5-1.625”
DX-88 $369.95 10-40M | 1500 WPEP | 25 feet 18 pounds | 75 mph nogy | 1.5-1.625”
DX-77A $449.95 10-80M |1500WPEP| 29 feet | 25 pounds |60 mph noguy| 1.5-1.625”

. Remarkable DX performance -- low angle
. Low SWR ..
Stainless steel hardware . . .

. Aircraft quality
Recessed SO-239 connect .

/ Hy-Gain 160-6 Meters \
Self-Supporting Vertical

Full 1500 Watts, 43 feet, includes base mount

*N‘ AV-6160 Operate all bands 160-6
WNe''s 95 Meters at full 1500 Watt with
UPS SHIPPABLE thIS self-supporting, 43 feet
high performance vertical!
It assembles in less than an hour and its
low profile blends in with the sky and
trees -- you can barely see it . . .
Exceptional Performance

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

Just talk with automatic tuner!

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

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

Extremely low wind loading

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

Just 20 Ibs., uses super-strong 6063
g aircraft aluminum tubing.
 Stainless steel hardware.
Assembles in an hour
b .“ Ground mounting lets
... you hide antenna base in
_ ~ shrubbery. Requires
R .ground system -- at least
o -one radial. More exten-
= sive ground work better.
" Stealth Operation
&

Low profile. Hide be-
. hind trees, fences, build-
= ings, bushes. Use as flag-

pole. Easily telescopesj

¥ down during the day.
( Free HDy-Gain Catalog )
B2
hy-gamn
&

and Nearest Dealer . . . 800-973-6572
Call your dealer for your best price!
Antennas, Rotators & Towers
308 Industrial Park Road, Starkville, MS 39759 USA
Toll-free Customer Sales Hotline: 800-973-6572
e TECH: 662-323-9538 « FAX: 662-323-6551

http://www.hy-gain.com

Prices and specifications subject to change without notice or obligation. © Hy-Gain®, 2010.




s

ASK TH

r
" i CurTE ! mé #r. v L
T Blul: pumR ATk . J Ly -
R " Fud 1P Up g - BWR A
i 1 .
-
10 i 5
§
WM SE0 - PER DEL §
ALPHA 9500 = /
ISAOPROCESSUA CONTHEI 0 KF UNFRR aimp FIEF
LIFI1 OPER BTy OH  OWeOre
L
" l‘
} ‘ = . { ;
LU il

PROUDLY
nnn
I

Purchase Alpha Amplifier products direct from the factory or
at any of our fine resellers:

Gtn, <CAES» R Jieworld

AMATEUR ELECTRONM: SUPPLY

www.rfconcepts.com 303-473-9232
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E-mail

Family Member Name

®Payment Options

O Visa 0O MasterCard

Card Number

*Cardholder’s Signature

O Amex

Membership includes $15 per year

for subscription to QST. Memberships
and QST cannot be separated. Dues
subject to change without notice and are
nonrefundable.

If you are 21 or younger a special rate
may apply. Contact ARRL for more
details.

Additional membership options
- - — available online at www.arrl.org/join.
Reside at the same address as the primary member, no additional

QST. Membership dates must correspond with primary member.

Call Sign
City
Birth Date

Call Sign (if any)

O Total enclosed payable to ARRL $

O Discover O Check Enclosed O If you do not want your name and address made available for
non-ARRL related mailings, please check here.

Join Now

ONLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
ARRL 225 Main StreeteNewington, CT 06111-1494
Phone: 860-594-0338 « FAX: 860-594-0303
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TH-D7 2A

2M/440 FM HT
w/Built-in GPS

o TX: 144-148, 430-450 MHz
o RX: TBD © Power: 5/0.5/0.05W
® Memories: 1000  USB Port
* 1200/9600 bps packet TNC

e SkyCommand and APRS
Firmware

e Stand-alone Digipeater

o Built-in High Performance GPS
® GPS logging - memory for up
to 5,000 points of track data

o Echolink® ready

o KISS mode protocol

e Can function as an iGate
(Internet Gateway) when prop-
erly connected

NEW FROM KENWOOQD!

TS-590S 100w HF/6M Transceiver

o TX: HF/6M e RX: 0.03-60 MHz

® Power: 5-100W (5-25W on AM)

© Memories: 110 + 10 Quick Channels

* HF/6M Auto Antenna Tuner

e Down conversion receiver, narrow first roofing filter
and dedicated first mixer, which gives it the best dynam-
ic range in its class when handling unwanted adjacent
off-frequency signals

e Full/semi break-in CW ¢ 10 Hz Dual VFO Display

e USB connectivity for PC and remote control

[—..
ootiaath ‘ -

V.

TM=-27 1A 2m rm mobile
o TX: 144-148 MHz  RX: 136-174 MHz
® Power: 60/25W ¢ Memories: 200

TM-V7 'A Dvalband FM Mobile
o TX: 144-148, 430-450 MHz

e RX: 118-524, 800-1300 MHz (cell blkd)

® Power: 50/10/5W e Dual receive (V+V) (U+U)
e Cross-band repeat © Echolink® ready

TM-D7 10A

Dualband FM Mobile w/TNC

o TX: 144-148, 430-450 MHz

© RX: 118-524, 800-1300 MHz (cell blkd)

® Power: 50/10/5W e Dual receive (V+V) (U+U)

o Built-in TNC for APRS (needs GPS)

e Cross-band repeat ¢ AvMap G5 & Echolink® ready

TH-K2AT
TH-F6A

TH-K2AT 2m rm ur
© TX: 144-148 « RX: 136-174
® Power: 5/1.5/0.5W ¢ Memories: 100

TH-F6A rivand Fm HT

o TX: 144-148, 222-225, 430-450 MHz

® RX: 0.1-1300 MHz (cell blkd) ¢ Dual band RX

* FM Wide/Narrow, AM, SSB and CW receive modes
® Power: 5/0.5/0.05W ¢ Memories: 435

TS-2000 100W HF/VHF/UHF Transceiver
o TX: HF/6M/2M/440 MHz ¢ RX: 0.03-60, 142-152,
420-450 MHz ¢ Power: 10-100W (10-50W on 440 MHz)
* Memories: 99 ® HF/6M Auto Antenna Tuner

o IF/stage DSP on main band, AF/stage DSP on sub-band

TS-B2000 same as the T5-2000 with no front

panel controls. Includes PC control software.

TS=2000X The 15-2000 with 1.2 GHz @ 10W.

CAES)

AMATEUR ELECTRONIC SUPPL

5710 W. Good Hope Rd:
Milwaukee,\WI'53223
414-358-0333
800-558-0411

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
800-327-19.17

orlando @aesham.com

4640 South Polaris Ave.
LasiVegas, NV 89103
702-647-3114
800-634-6227

lasvegas@aesham.com

1-800-558-0411

aesham.com

FOLLOWAUS ONRTWITTER

twitter.comi. K9AE S

TRADE.URATOLKENWOQD
CALIANOWIEORFA'QUQTE!
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Do-It-Yourself: Wireless Technology

CD-ROM Included.
The CD-ROM at the back of the book includes all of the fully
searchable text and illustrations in the printed book, as well as
companion software, PC board templates and other support files.

System Requirements: Windows® XP, Windows Vista® or Windows® 7, as well as Macintosh®
systems, using Adobe® Acrobat® Reader® software. The Acrobat Reader is a free download
at www.adobe.com. PDF files are Linux readable.

Bonus Offer! Order Today!

Get the HARDCOVER edition for the
softcover price!

Limited offer available when you order now
or while supplies last. This beautifully bound
and durable hardcover edition is an essential
reference for the active ham. The best deal
in Amateur Radio!

2011 ARRL Handbook Hardcover. Includes book and CD-ROM.
ARRL Order No. 0960....Retail $59:95 Limited Time $49.95*

2011 ARRL Handbook Softcover. Includes book and CD-ROM.
ARRL Order No. 0953....Retail $49.95*

*Actual dealer prices may vary. Shipping and handling charges apply. Sales Tax is required for
all orders shipped to CT, VA, and Canada. Prices and product availability are subject to change
without notice.

o
DBOOK e

Bonus Ofer!

When you ORDER NOW
or while supplies last!

The ARR andbook e most comprehensive
guide to radio electronics and experimentation.
The book is part reference and part applied theory,
filled with practical treatments of basic electronic
fundamentals, RF design, digital and software radio
technology, and antenna construction.

For more than eight decades, The Handbook has
empowered radio amateurs and professionals alike
with its do-it-yourself approach, finding its way onto
workbenches and operating desks, and into technical
libraries and institutions.

Always Revised!

This eighty-eighth edition has been significantly
expanded, featuring brand-new projects and the
most up-to-date information...

» Schematic capture and Printed Circuit Board layout

» Amplifier tuning and maintenance, using surplus
amp parts

* Restoring vintage equipment
* Remote station design

New Project Material:

* Microprocessor-based SWR Monitor-Meter by
Larry Coyle, KIQW

* LTspice simulation files for basic electronic circuits
* Selecting the right battery for mobile operation

Expanded Content:

» New from Dr. Ulrich Rhode, N1UL: Oscillator and mixer
circuit designs, HF mixer testing, VHF down-converter
front end design, and RF circuit simulation

* 50% more on RF Interference, including digital TV,
power-line noise, and automotive RFI

 Transmitting choke material consolidated for
easy reference

Order Online www.arrl.org/shop
or Call Toll-Free 1-888-277-5289 (US)

A R R L The national association for
AMATEUR RADIO™

225 Main Street, Newington, CT 06111-1494 USA

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888-277-5289 (US)

QST 1/2011



FT-250R
FT-60R

FT-250R 2m rm ur

o TX: 144-148 MHz  RX: 136-174 MHz
® Power: 5/2/0.5W ¢ Memories: 209

FT-60R 2m/440 Fm HT
o TX: 144-148, 430-450 MHz * RX: 108-520, 700-999
MHz (cell blkd) ® Power: 5/2/0.5W ¢ Memories: 1000

VX-8DR
VX-8GR

VX-8DR avad-band Fm HT
o TX: 50-54, 144-148, 222-225, 430-450 MHz

® RX: 0.5-999 MHz (cell blocked) ® Memories: 1200+
® Power: 5/2.5/1/0.05W (1.5W on 220 MHz)

e Optional GPS Unit FGPS-2 with either CT-136 adapter
or MH-74A7A hand mic provides you with APRS® data

VX=-8GR 2m/440 Fm HT w/Built-in GPS
o TX: 144-148, 430-450 MHz

® RX: 108-999 MHz (cell blocked) ® Memories: 1200+

* Power: 5/2.5/1/0.05W ¢ Waterproof 3' for 30 min
* GPS unit and antenna is built-in for APRS® data

FT-2900R 2m rm Mobile
® TX: 144-148 MHz ¢ RX: 136-174 MHz
® Power: 75/25/10/5W e Memories: 221

Comes with a
standard DTMF
hand mic.

FTM=-350R 2m/340 Fm mobile

o TX: 144-148, 430-450 at 50/20/5W and 222-225 at TW
® RX: 0.5-1.8, 76-250 & 300-1000 MHz (cell blocked)
© Memories: 500 + 500 e Optional internal GPS FGPS-1 or
external FGPS-2 & CT-136 adds GPS and APRS® features

FT-450AT

T100W HF/6M Compact Transceiver

o TX: HF/6M ¢ RX: 0.03-56 MHz * Power: 10-100W

® Memories: 500 e IF DSP Technology

o Selectable AGC, IF width & shift, contour, digital noise
reduction, manual notch filter and clarifier

¢ Includes Auto Antenna Tuner

FT-950 100w HF/6M Transceiver

o TX: HF/6M ¢ RX: 0.03-56 MHz * Power: 10-100W

® Memories: 100 ¢ Auto Antenna Tuner

e 32-bit Floating Point DSP e Built-in high stability TCXO
e Optional DMU-2000 Data Management Unit displays
various operational conditions

e Optional MTU tune units for 160M, 80/40M and
30/20M bands allowing you to pull through weak signals

FT-2000 100w HF/6M Transceiver

o TX: HF/6M ¢ RX: 0.03-60 MHz ¢ Power: 10-100W

* Memories: 99 ¢ Auto Antenna Tuner © 32-bit Floating
Point DSP © Dual In-Band Receive ¢ Internal Power Supply
¢ Optional DMU-2000 Data Management Unit displays
various operational conditions

¢ Optional MTU tune units for 160M, 80/40M and
30/20M bands allowing you to pull through weak signals

FT-ZOOOD 200W HF/6M Transceiver
e FT-2000 except RF output is 200W and supplied
power supply is external

FTDX-5000MP
FTDX-5000 Series- Covers HF and 6M;
Three different configurations all running 10-200W on CW,
SSB, FM, RTTY & PKT and 5-50W on AM e RX: 0.03-60
MHz ¢ Memories: 99 ¢ The “D” and “MP” model comes
with SM-5000 Station Monitor that features an excellent
bandscope ¢ The “MP” comes with high stability
+0.05ppm OCXO & 300 Hz roofing filter

FTDX-5000 Basic Model & =0.5ppm TCXO

FTDX=-5000D with station Monitor & 20.5ppm TCXO
FTDX-SOOOMP With Station Monitor,

20.05ppm OCXO & 300 Hz Roofing Filter

AMATEURIELECTRONIC:SUPPL

5710/ W. Good'Hope Rd.
Milwaukee, \WI'53223
414-358-0333
800-558-0411

milwaukee @aesham:com

28940 Euclid Ave.
Cleveland; OH!44092
440-585-7388
800-321-3594

cleveland @aesham:com

621 Commonwealth'Ave.
Orlando; F1'32803
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

< ==

Includeditems are
available'for limited'time:

FOLLOWIUSIONSTWITTER

twitter.com/, K9AE b
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-
le BUDDIPOLE

BUDDIPOLE FEATURES BATTERY PACKS

Custom manufactured
A123 Nanophosphate
battery packs for all
portable radios. These
Rated from QRP to 250 watts PEP batteries provide

Modular Design - create dozens of unparalleled performance

different antennas with interchangeable i"the'ﬁEId' See our .
parts website for more details.

Multi-band design works 9 bands
(40 meters thru 2 meters) with one set
of adjustable coils!

Rotatable/Directional
Lightweight, rugged components

Rotating ArmKit allows users to
instantly change antenna configurations

Used by Emergency Services Groups
throughout the world /

WHAT IS THE BUDDIPOLE?

The Buddipole™ Portable Dipole fits in your travel bag and assembles in minutes. The Buddipole L E i OO EEETE
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 weapon used by HF portable
operators all over the world.

www.buddipole.com

Please call or write 3155 SW 234th Avenue, Unit B tel: (503) 591 8001 info@buddipole.com
for free brochure! Hillsboro, OR 97123 fax: (503) 214 6802
ITTLEN VLI e FEscila Log PteriodiC(I: Antennas
- www.tennadyne.com
Performance Products for Your Radio! Y
Kenwood TS-850/TS-870/TS-950/ Call or Write for FREE Catalog!
1IC756Pro/11/111/FT-920 and other P.O. Box 352
Roofing Filter Mods Now Shipping! Alto. Ml 49302 ‘ ubeX
sales@inrad.net www.inrad.net ’ ) .
PO Box 2110 TEL: 1-831-462-5511 |  Telephone: Quad Antennas
Aptos, CA 95001 FAX: 1-831-612-1815 | 616-622-4968 www.cubex.com

AMATEUR TELEVISION

T (Reen HeRon ENGINEERING LLC soyarmsoss P.C. Electronics

www.greenheronengineering.com info@greenheronengineering.com
GH EVERYWARE Your ATV Experts
WIRELESS CABLE www.HAMTV.com

Allows shared IP access to your rotors, Ca” (626) 447-4565

antenna relays and serial devices

Eliminates control boxes and cables to
relay and serial
e devices, up to 1 mile

RT-21 DIGITAL ROTOR CONTROLLER Create your own on-

screen controls using
Unmatched Performance for ANY Rotor | eyisting computer for

Still Struggling With
Your 20-Year-Old
Repeater Controller?
A . .

“Point-and-Shoot” preset, USB and RS-232 | display and network T e ek
control, manual push buttons routing o o
Embedded USB eliminates the need for More Power, More Features

Effective ramp up/down reduces stress on tower
and antennas computer RS-232 ports Less Money

Reasonably priced base and remote -of- -
Soft Limits support side mount or extended travel | modules all)(;vf flexible configurations C St?te”Of the /(—\jr/tARepeate_r
with quickest rotate to heading = - ontroliers an ceEsElilEs
E#  [onbpEston  Band  Hen
Master/slave for stacked arrays - = <5 ] 4 rco m
Advanced features not found anywhere else i @ o+ (@)
s i e 4 a 1 Aurora, OR 97002 (503) 678-6182
AMATEUR NET - #5590 www.arcomcontrollers.com
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1T°S BACK FOR A LIMITED TIME! AES»

AMATEUR ELECTRONICI!SUPPLY:

- . Get $50 OFF
14 19508 a PS-125 Power
pompinid oo oo [ Supply when i 57.10!W. Good' Hope Rd.
ourchased with a Milwaukee, WI'53223
IC-746PRO! o 414-358-0333
800-558-0411
Here is your last chance to get the Legendary IC-746PRO brand new in the box! milwaukee@aesham.com

AES is the ONLY place that has them so hurry while supplies last!

28940 Euclid'Ave.

i Cleveland, ©H44092
440-585-7388
800-321-3594

cleveland@aesham:com

IC-703 PLUS 621 Commonwealth'Ave.
. HF/6M QRP Portable Transceiver
2 S o TX: HF/6M * RX: 0.03-60 MHz * Power: 10W @ Orlando; FL32803
S D 13.8VDC, 5W @ 9.6VDC ¢ Memories: 105  Built in HF
3 = automatic antenna tuner 407-894-3238

800:327-1917
IC-80AD 2m/440 D-star & FM HT orlando @aesham.com
o TX: 144-148, 420-450 MHz * RX: 0.495-999 MHz (cell blkd)
e Power: 5/2.5/0.5/0.1W e Improved User Inferface

* Optional HM-189GPS Speaker Mic adds GPS capabilities

RX-7 -05 Wideband Receiver
® RX: 150 kHz - 1300 MHz (cell blkd) ® Memories: 1650

4640:South' Polaris/Ave:
LasiVegas, NV:89.103

o AM, FM Narrow & Wide Mode ® Scans 100 Channels IC-7200 nr/6m Portable Transceiver 702-647-3114
per second ¢ 1100mAh Lith-lon Battery & Charger ° TX: HF/.6M ® RX: 0.03-60 MHz ¢ Power: 2-100W
© Memories: 201 ¢ Rugged design for outdoor use 800-634-6227.
© 32-bit IF-DSPs + 24-bit AD/DA Converters

o USB Port for CI-V Format PC Control and Audio In/Out |asvegas @aesham!com

1-800-558-0411

ID-880OH 2mM/440 FM Analog & . .
D-Star Digital Dval Bander Mobile 'C 7 600 Multimode HF/6M Transceiver

ae'shham:com
. . o TX: HF/6M ¢ RX: 0.03-60 MHz ¢ Power: 2-100W
* TX: 144-148, 430450 o RX: 118-173.995, 230- Memories: 101 ¢ 5.8 inch color screen
549.995, 810-999.99 MHz (cell blkd) ® Power: 50/15/5W " . .

« Memories: 1052 » D-Star Digital Ready e High-resolution real time spectrum scope using a

ol dedicated DSP unit ® Automatic antenna tuner Included'itemslare
mproved User Interface : e
available for! limited!time:

FOLLOWAUSION TWITTER!

twitter.com/KgAES

TRADEIURSTOLICOM

 IEREREE'

CALLYAESINOWAFORFARQUOTE!
'C-7 7 OO Multimode HF/6M Transceiver °
IC-2820H 2m/440 Fm mobile o TX: HF/6M * RX: 0.03-60 MHz * Power: 5-200W Radios by
o TX: 144-148, 430-450 MHz  RX: 118-549.95, 810- © Memories: 101 © 7 inch color screen

999.990 MHz (cell blkd) © Power: 50/15/5W * Two 32-bit floating DSPs ® Power supply built-in
* Packet ready (9600 BPS - 6-pin DIN) ® Upgradable D- ¢ Three roofing filters ¢ External VGA connector
Star DV (digital voice) & GPS capabilities w/opfional UT-123 ¢ Automatic antenna tuner ® USB memory drive socket

(@)
ICOM




Coaxial Dynamics

4 CDI INDUSTRIES, INC. COMPANY
SPECIALISTS IN AF TEST EJUIPMENT & COMPONENTS

6800 Lake Abram Dr., Middleburg Heights, Ohio, USA 44130
1-800-COAXIAL (262-9425) * 440-243-1100 * Fax: 440-243-1101 * Web Site: www.coaxial.com

USB Wattmeter
Model 81041

The model 81041 is a portable, self-contained

RF Wattmeter that features a studio-quality analog
meter and USB interface. Numeric, analog meter,
and bar graph data are simultaneously displayed
on a PC’s monitor. The functions indicated are
Forward and Reflected Power, both in Watts and
dBm, plus an automatic calculation of SWR and
Return Loss.

The internal dual socket line section and forward / reflected switch gives the
user the ability to display either forward or reflected on the analog meter, while
both are displayed simultaneously on the PC.

Our use of a rugged shock mounted meter with a mirror-backed scale along
with superior taut band technology, provides reliable and accurate readings of
either forward or reflected power on the meter.

The 81041 uses standard elements to detect average RF power from 100 mW
to 10 kW and from 2 MHz to 2.3 GHz. Software and a detachable six foot USB
cable are included for a simple installation on any PC using Windows® Vista,
2000, XP or NT. No additional cables, AC or DC power adapters, batteries or
custom remote sensors are required.
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* Forward and Reflected Power in Watts and dBm *
* Automatically Calculates SWR and Return Loss ¢ Internal Dual 7/8” Line Section °
* Quick Match Connectors * Uses Standard Plug-In Elements * Two Year Limited Warranty °

Dual Socket Wattmeter
Model 81021

The Model 81021 Average Reading Dual Socket Wattmeter allows you to
measure both Forward and Reflected RF power with the flip of a switch. The
Model 81021 uses standard Elements to accurately detect average RF power
from 100mw to 10 kW over a frequency range of 0.45 MHz to 2.3 GHz.

Complete with an internal dual socket 7/8” Line Section and Quick Match RF
connectors, Model 81021 offers the speed and reliability you expect from
Coaxial Dynamics. A convenient front panel switch gives the user the ability
to display Forward or Reflected power on the analog meter.

The Model 81021 is easy to use. No additional black boxes or delicate remote sensors are
needed. Simply connect the Wattmeter in-line between the RF source and the Antenna or Load,
insert the appropriate Elements and select either the Forward or Reflected switch position. The
RF power is visually identified directly on the large 4 2" mirrored scale.

Versatile and strong, the Model 81021 uses a heavy gauge metal case to protect the Wattmeter
from impact shock and a leather strap makes for safe and comfortable handling. For added
convenience, two sockets for storage of additional elements are located on the back of the unit.

Our use of a rugged shock mounted meter with a mirrored-backed scale along with superior taut
band technology provides reliable and accurate readings, plus the integrity that satisfies both the
US Navy and Canadian standards for bounce and vibration. This is your assurance of complete
accuracy.

* Shock Mounted “Taut Band” Meter * Large 4 %2” Mirrored Scale *
« Internal Dual Socket 7/8” Line Section * Switch for Forward or Reflected Power
* Quick Match Connectors * Uses Gold Plated Plug-In Elements * Two Year Limited Warranty °

HamTestOnline™

Online courses for the ham exams

»Quick way to learn — most students
pass easily after 10 study hours for
Tech, 20 for General, 30 for Extra.

»Study material, practice exams, and
a cyber-tutor, all rolled into one.
An intensely effective learning
system. Just ask our students!

»Rated 4.9 out of 5 in 100+ reviews
on eHam.net.

»100% guaranteed — you pass the
exam or get a full refund!

»Try our free trial!

www.hamtestonline.com

If you getin a
fender bender.

Good news!

Because you are a member of the ARRL,
you could get up to a 10% discount,
when you choose MetLife Auto® as your
auto insurance company. Apply now, and
you'll get these benefits, too:

e Full Replacement Cost Coverage.”
If your new car is totaled within the first
12 months, or 15,000 miles, MetLife
Auto & Home will replace it with a new one.

® Replacement Cost for Special Parts.”
If you have an accident and need parts,
like tires, brakes, a battery, and shocks,
MetLife Auto & Home will pay the full
replacement cost, regardless of the
condition of those parts when the
accident occurred.

e Easy and Affordable Payment Options.
You could choose from convenient
payment options including bank account
deduction and credit card billing.

So, make the easy switch to MetLife Auto
for your member savings and discounts on
quality auto insurance.

Get free price quotes right now. For
your special group discounts on
auto insurance call today:

1 800 GET-MET 8 (1-800-438-6388)
or log on to www.arrl.org/metlife

=
|

-

MetlLife

Benefits for the if in life™

* See policy for restrictions. Deductible applies. Not available in
all states, such as NC.

MetLife Auto and Metlife Auto & Home are brands of
Metropolitan Property and Casualty Insurance Company and its
affiliates:  Metropolitan ~ Casualty Insurance  Company,
Metropolitan Direct Property and Casualty Insurance Company,
Metropolitan General Insurance Company, Metropolitan Group
Property and Casualty Insurance Company, and Metropolitan
Lloyds Insurance Company of Texas, all with administrative home
offices in Warwick, RI. Coverage, rates, and discounts are
available in most states to those who qualify. © 2008 MetLife
Auto & Home PEANUTS © United Feature Syndicate, Inc.
1L04089503(exp0311][xMA,NC] 0807-9232
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NEW LOW
PRICING!!

You wanf soffware with that?

How about 1-on-1 with Gordo, too!

You ger mare than a simple software CD whan you study with Gordon West and W5YI HamStudy Software.
Each of our Technician, General, and Extra Class bock + software packages includes a host of feature-packad
benefits that makes study for your first ham license or upgrade a true learning experiencal

All of Gordon’s books reorganze the Q&A into logical study groups that help you better lzarn the ins-and-outs
of rules, repeaters, propagation, operating procedures, antennas, safsty - all in one place. Each question is
followed by Gordo’s simple, educational explanation of the correct answar. No going back-and-forth from the
engineering text to the quesiion pool searching for the correct answer.
In our book, you get it all on one page in easy to understand terms and
explanations! W5Y1 HamStudy Software reinforces your learning, providing an
interactive experience that focuses your study and understanding of amateur
practices and procedures and what you need to know to pass your FCC exam!

* Mo subscription or Internet connection required
* No PG installation required — software mirs directly from the GO
+ Answeer a questior wirong and Gordo's answer explanaticn

MOST INPORTANT you fef Gorde. TOO!

Stumped on questions? Need some
encouragement? Just give Gordo a call

fram tha bonk appears on screen to rainforce leaming with
hignlighted key words in the question and correet answer

* The software scorzs your practice exam and tells you which

fram 10 a.m. to 4 p.m. Monday thru Friday,
California time. 714-549-5000

Don't want or need software?

nuestinns you've masterad and thoae that need mare study

+ Shurdy by sub-element tn facas an areas where you need mare
study = slop answering yuestions you already kiow

« Color bar graph shows your progress and lets you
know when you're ready 1o pass the real exam

SAVE! Just buy Gordo's book.
You still get to talk with
Gordo, FREE!

» Print out pracice tests and score yoursslf or a friend

* When you start passing multiple practice axams using our 4amStudy
Software you'll go 1o the VE session with confidence knowing
yoL're going to pase and get your first ham license or upgrade!

* Package includes a " "\EE FCC Part 97 Rules Boak
($3.90 value) — a helpful reference for your study and ham shack

Get your Gordo book+software package from your local ham radio dealer or W5Yl.org
ORDER YOURS TODAY! Mention this ad and get discounted shipping and a FREE GIFT!
order on-line at wSyi.org or call 800-6692-95954

fechnician Class
Riwd + %l an-
NCSi §22.98

Book enly— $2095

Exira Class

Baak - salimgrv-
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Book aulx- 52195
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Bk 4 Soli wore-
Bosk omiy - 330 05
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ALPHADELTA. The Leader of the “Pack”

with Precision Surge Protected Coax Switches.

The Model DELTA-2B/4B Series and Model ASC
Desk Top Switch Console Series.

Offers Unparalled Performance and Station Operational Convenience,
with Very Low Loss and Excellent Co-Channel Isolation!

The Alpha Delta Model ASC Antenna Selector Console desk top coax
switch series brings a new level of versatility and convenience to your station
operation. This series retains all the features and specifications of the precision
4 position DELTA-4B series (see WEB site for
DELTA-4B specs, pictures and info), including
ARC-PLUG™ module surge protection, in a desk
top console that will sit right next to your equipment
on your desk without having to be secured or bolted
down. “Non-slip” feet attached for best stability.

The console features a powder coated steel
housing and a solid brass ground buss, with #10
wire attachment hardware, across the rear of the
housing providing a common ground point for all
station equipment and accessories.

® Model ASC-4B Antenna Selector Console

(4 position, UHF type,

thru 500 MHZ) ....oveeviiiieeeceee $149.95 ea.
® Model ASC-4B/N Antenna Selector Console

(4 position, N type,

thru 1.3 GHZ ). $159.95 ea.

Our standard surge protected coax switch line
(see WEB site for details):

® Model DELTA-2B, 2 position,

UHF connectors, 500 MHz ................... $59.95 ea.
® Model DELTA-2B/N, 2 position,

N connectors, 1.3 GHZ........ccoovveeeenene... $75.95 ea.
® Model DELTA-4B, 4 position,

UHF connectors, 500 MHz ................... $89.95 ea.
® Model DELTA-4B/N, 4 position,

N connectors, 1.3 GHz........ccccecevenneee.n. $99.95 ea.

Toll Free Order Line (888) 302-8777

(Add $15.00 ea. S/H in U.S., Exports quoted.)

Thanks for checking us out! Don, W8AD; Jim, WB4ILP

www.alphadeltacom.com

for product technical details, installation requirements,
pricing, dealers and contact information.

4 Tigertronics SignhaLink’'USB A

Nothing beats the SignaLink USB’s combination of
performance, value, and ease of use! Whether you’re
new to Digital operation, or an experienced user, the
SignaLink USB’s built-in sound card, front panel con-
trols, and simplified installation will get the job done
right the first time—and without breaking the bank!
The SignaLink USB supports all sound card digital and
voice modes, and works with all radios. It is fully as-
sembled (made in the USA!) and comes complete with
printed manual, software, and all cables. Visit our

website today for all of the exciting details!
800-822-9722

incrlronics
Grants Pass, Oregon 541-474-6700

WSPR PSK31 SSTV RTTY MT63 CW + more!

Signalinl’

Only $9995 +sh
for most SignaLink USB models Order TO” Free!
See website for Holiday Special!

www.tigertronics.com

\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 /
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1.8-170 MHz plus 415-470 MHz
MFJ HF/VHF/UHF Antenna Analyzer

All-in-one handheld antenna test lab lets you quickly check and tune HF,
VHF, UHF antennas anywhere. Covers 1.8-170 MHz and 415-470 MHz

Measures. SWR...Return Loss...Reflection Coefficient ..
| mpedance(Z) and Phase Angle(degrees) . ..
Distance to short or open in coax ...

Bandwidth ... Q..
e ...dde-by-sdemeters. ..
warning . .

You can instantly get a complete pic-
ture, check and tune any antenna from
1.8to0 170 MHz and 415 to 470 MHz --
an MFJ-269 exclusive -- with this
rugged easy-to-use hand-held antenna
test lab! You can measure virtually
every antenna parameter.

You won't believe its capability and
versatility. This rugged handheld unit
literally replaces a workbench full of
expensive delicate test equipment.

SWR Analyzer

You can read SWR, return loss, reflection
coefficient and match efficiency at any fre-
quency simultaneously at a single glance.

Complex | mpedance Analyzer

Read Complex Impedance (1.8 to 170
MHz)as series equivalent resistance and
reactance (Rs+jXs) or as magnitude (Z) and
phase (degrees). Also reads parallel equiva-
lent resistance and reactance (Rp+jXp) -- an
MFJ-269 exclusive!

Coax Analyzer

You can determine velocity factor, coax
lossin dB, length of coax and distance to
short or open in feet (it's like a built-in TDR).

CoaxCalculator™ lets you calculate coax
line length in feet given electrical degrees
and vice versa for any frequency and any
velocity factor -- an MFJ-269 exclusive!

Use any Characteristic | mpedance

You can measure SWR and loss of coax
with any characteristic impedance (1.8 to
170 MHz) from 10 to over 600 Ohms,
including 50, 51, 52, 53, 73, 75, 93, 95, 300,
450 Ohms -- an MFJ-269 exclusive!

I nductance/Capacitance Meter

M easures inductance in uH and capaci-
tance in pF at RF frequencies, 1.8-170 MHz.

Frequency Counter/Signal Source

You can also use it as a handy frequency
counter up to 170 MHz and as asignal
source for testing and alignment.

Digital and Analog displays

Ni

. Velocity Factor . .

Inductance. .
. Attenuation . . .

MFEJ-269

$38995

A high contrast
LCD gives precision
readings and two side-
by-side analog meters
make antenna adj ust-
ments smooth and easy.

41510 470 MHz

Range features

Just plug in your
UHF antenna coax, set
frequency and read SWR, return loss and re-
flection coefficient simultaneously. You can
read coax cablelossin dB and match efficiency.

You can adjust UHF dipoles, verticals,
yagis, quads and others and determine their
SWR, resonant frequency and bandwidth.

You can test and tune stubs and coax
lines. You can manually determine velocity
factor and impedances of transmission lines.

You can adjust/test RF matching
networks and RF amplifiers without
applying power.

Has easy-to-read LCD logarithmic SWR
bargraph and SWR meter for quick tuning.

Much Better Accuracy

New 12-bit A/D converter gives much
better accuracy and resolution than common
8-bit A/D converters -- an MFJ-269 exclusive!

Super Easy-to-Use

Select a band and mode. Set frequency.
Your measurements are instantly displayed!
Smooth reduction drive tuning makes setting
frequency easy.

Take it anywhere

Take it anywhere - to remote sites, up
towers, in cramp places. Fully portable --
battery operated, compact 4Wx2Dx6%in.,
weighs 2 Ibs. Free “N” to SO-239 adapter.

Has battery saver, low battery warning and
built-in charging circuit for rechargeables.

Use 10 AA Ni-MH or Ni-Cad or akaline
batteries (not incl.) or 110VAC with MFJ-
1312D, $15.95.

MFJ-259B HF/VHF Antenna SWRAnalyzer™

MFJ-259B The world's most
$2 8995 popular antenna
analyzer givesyou a
complete picture of your antenna
performance 1.8 to 170 MHz
It’s Super easy-to-use --
makes tuning your antennas
quick, painless and easy.
Read antenna SWR, complex imped-
ance, return loss, reflection coefficient.

Determine velocity factor, coax cable loss
in dB, length of coax and distance to short
or open in feet. Read inductance in uH
and capacitance in pF at RF frequencies.
L arge easy-to-read two line LCD

screen and side-by-side meters clearly
display your information. Built-in fre-
quency counter, Ni-Cad charger circuit,
battery saver, low battery warning and
smooth reduction drive tuning.

. Capacitance. . .
Has: LCD readout . .
-MH/Ni-Cad charger circuit . . .
. Smooth reduction drive tuning . .

.Antenna Resistance(R), Reactance(X),
Coax cable los3(dB)

. Coax cablelength . ..
Resonant Frequency . . .

. frequency count-
battery saver . . . low battery

. One year No Matter What™ warranty. . .

MFJ SWR Analyzer Accessories
MFJ-39C, $24.95.

Tote your MFJ-269 anywhere
with this genuine MFJ custom
carrying case. Has back pocket
“8 With security cover for carrying
dip coils, adaptors and acces-
sories. Made of specia foam-
filled fabric, the MFJ-39C cushions
blows, deflects scrapes, and pro-
tects knobs, meters and displays from harm.
Wear it around your waist, over your shoul-
der, or clip it onto the tower while you work
-- the fully-adjustable webbed-fabric carrying
strap has snap hooks on both ends. Has clear
protective window for frequency display and
cutouts for knobs and connectors.

MFJ-66, $24.95.

Plug these MFJ dip meter
coupling coils into your MFJ
SWR Analyzer™ and turn it into
a sensitive and accurate band
switched dip meter. Set of two
coils cover 1.8-170 MHz depend-
ing on your MFJ-269 SAR Analyzer™.

MFJ-99C, $40.90.

SWR Analyzer Power Pack. 10 Pack MFJ
SuperCell™ Ni-MH batteries, and power sup-
ply for SWR analyzers. Save $5!

MFJ-98, $60.85.

MFJ-269 Accessory Pack. MFJ-39C cus-
tom Carrying Pouch, MFJ-66 dip coils,
power supply for MFJ-269. Save $5!

MFJ-98B, $88.90.

MFJ-269 Deluxe Accessory Pack. Complete
accessory pack! MFJ-39C Pouch, 10 Ni-MH
batteries, dip coils, power supply. Save $7!

MFJ-269PRO™ Analyzer
Like MFJ-269, ; _
but has extended cov- MFJ-269PRO
eageinUHFrange $ 95
(430 to 520 MH2) 419
and ruggedized cabinet that protects
LCD display, knobs, meters and
connectors from damage.

Free MFJ Catalog
Visit: http://mmw.mfjenter prises.com
or call toll-free 800-647-1800

1 Year No Matter What™ warranty 30 day money
back guarantee (less s/h) on orders direct from MFJ

300 Industrial Pk Rd, Starkville,
MS 39759 PH: 8662) 323-5869

MFJ ENTERPRISES, INC

Tech Help: (662) 323-0549

FAX: 662 323-6551 8-4:30 CST, Mon.-Fri._Add shipping.

Pncsan specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

http://www.mfjenter prises.com for instruction manuals, catalog, info



MFJ IntaliTuner™ Automatic Tuners

More hams use MFJ tunersthan all other tunersin the world!

World's most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecal ™ algorithms -- world's fastest ultra-wide range tuning. Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switch, Balun, Radio | nterface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable.. . .

[

The World's Best Selling
Automatic Antenna Tuner!

The MFJ993B IntelliTuner™
lets you tune any antenna -- bal-
anced or unbalanced -- automat-
ically and ultra fast.

It's a comprehensive automatic
antenna tuning center complete
with SWR/Wattmeter, antenna
switch for two antennas and 4:1
current balun for balanced lines.

MFJ'sexclusive IntelliTuner™,
Adaptive Search™ and Instant
Recall™ dgorithms give you ultra
fast automatic tuning with over
20,000 Virtual Antenna™ Memories.
Select 300 Watt SSB/CW
power level and match 6-1600
Ohm antennas Or . . . select
150 Watt SSB/CW power level
and match extra wide-range 6-
3200 Ohms!

You get ahighly efficient L-

)
T

J'-I'FJ in |r] fﬂ'llllrf

age, Cross-Needle and
digital meters, audio
SWR meter, backlit
LCD, remote control port, radio
interface, heavy-duty 16
amp/1000V relays.

The MFJ993B automatically
tunes for minimum SWR and
remembers your frequency and

MFJ-993B

you operate on that fre-
5 quency and antenna,
these tuner settings are

ingtantly restored and you' re ready

to operate in milliseconds! 10W
X2% Hx9D”. Use 12-15 VDC/1
amp or 110 VAC with MFJ-
1316, $21.95. Radio interface
cables, remote control available.

MFJ-993B 300 Watt IntdliTune™

for 600 Watt amps
AL-811/AL S-600/AL S-500

For 600 Watt MFJ994B
amps like 095
Ameritron AL-
811/ALS-600/ALS-500M.

Matches 12-800 Ohms. 10,000
Virtual Antenna™ memories.
Cross-Needle SWR/Wattmeter.
10Wx2%/:Hx9D inches.

No Matter What™ Warranty
Every MFEJ tuner is pro-
tected by MFJ's famous one
year No Matter What™ limit-
ed Warranty We will repair or

our MFJ tuner (at our

network, 1.8-30 MHz cover-

tuner settings. The next time

See www.mfjenterprises.com

optlon) %/or afull year.

1500 Waitt L
for Ameritron AL-1500

Limit
1200/82 amps

Roam the entire
HF spectrum 1.8-
30 MHz hands-free
with full 1500 Watt
legal limit on SSB/CW and near-perfect
SWR! Lighted LCD/Cross-Needle Meter.

MFJ-998

$69995

200 Watt ...Econo
Small, Ant Switch, 20K VA Memories

MFJ-928

$19995

High-speed, wide matching range and
compectness & low cogt! Leave in-line and
forget it -- your antenna is always automati-
cally tuned! 2-position antenna switch.

200W...Weather-sealed

for Remote/Outdoor/Marine

MFJ926

$39995

Fully weather-sealed
# for remote QOutdoor/
= & Marine use! Tough,
durable, built-to-last the elements for years.

300 Watte* Wide Range
SWR/Wattmeter, 10000 VA Memories

Extra wide
matching range at $M F}gg]élg
less cost. Exclusive 2 1 9

dual power level:
300 Waits/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

200 Watt MightyMite™ 2 § ()

Matches | C-706, FT-857D, TS-50S
R MFJ925
$179%

No extra space needed! Just set your |C-
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 antennal Just tune and talk!

200 Watt...Remote
Coax/Wire Ant, No pwr cable needed
MFEJ-927

$25995

Weather protected
fully automatic
remote auto tuner for
wire and coax anten-

2

nas -- an MFJ exclusive. Powersthrough pax: 66 32

coax -- No separate power cable needed.

200 Watt ...Compact
Digital Meter, Ant Switch, Wide Range

World's

fastest compact auto MFJ-929
tuner usess MFJ $2 1995
Adaptive Search™

and InstantRecall™ algorithms. 132,072
tuning solutions instantly match virtualy any
antenna with near perfect SWR.

G5RV Antenna

Coversal bands,
Bs{' 4F_‘]j_79758 160-10 Meters with
antennatuner. 102 ft.
long. Can use as inverted vee or
sloper. Use on 160 Meters as Marconi.1500
Watts. Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end insula
tors. All hand-soldered connections. Add
coax, some rope and you' re on the air!
MFJ-1778M, $39.95. G5RV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts.

Free MFJ Catalog

Visit: http://mww.mfjenterprises.com

or call toll-free 800-647-1800

« 1 Year No Matter What™ warranty « 30 day money
back guarantee (less s/h) on orders direct from MFJ

300 Industrial Pk Rd, Starkville,
MS 39759 PH: 8662) 323-5869

MFJ ENTERPRISES, INC

Tech Help: (662) 323-0549
3-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices an speci |cat|0ns subject to change. (c) 2010 MFJ Enterprises, Inc.

http://www.mfjenter prises.com for instruction manuals, catalog, info



MEJ TUNERS

More hams use MFJ-949s
than any other antenna tuner
in the world!

Why? Because the world's
leading tuner has earned a world-
wide reputation for being able to
match just about anything.

Full 1.8-30 MHz Operation

Tune your antenna for mini-
mum SWR! Works 1.8-30 MHz
on dipoles, verticds, inverted vees,
random wires, beams, mobile
whips, shortwave receiving anten-
nas. .. Use coax, random wire,
balanced lines. Has heavy duty
4:1 balun for balanced lines.

Custom inductor switch

Custom designed inductor
switch, 1000 volt tuning capaci-
tors, Teflon® insulating washers
and proper L/C ratio gives you
\arc—free no worries operation

Ham Radio’ s Most Popular 300 Watt Antenna Tuner)

MFJ-949E

up to 300 Watts PEP~ $
transceiver input power. 1 7
The MFJ949E
inductor switch was custom
designed to withstand the
extremely high RF voltages and
currents that are developed in
your tuner.
8-Position Antenna switch
Antenna switch lets you
select two coax fed antennas,
random wire/balanced line or

9 95 dummy load through
your MFJ949E or direct
to your transceiver.
Lighted Cross-Needle Meter
Full size 3-inch lighted
Cross-Needle Meter. Lets you
easily read SWR, peak or aver-
age forward and reflected power
simultaneously. Has 300 Watt
or 30 Watt ranges.
QRM-Free PreTune™
MFJ's QRM-Free PreTune™

lets you pre-tune your MFJ-

949E off-the-air into its built-in

dummy load! Makes tuning your

actual antenna faster and easier.
Plus Much More!

Full size built-in non-induc-
tive 50 Ohm dummy load,
scratch-proof Lexan multi-col-
ored front panel, 10°/sx3"/x7
inches. Superior cabinet con-
struction and more!

MFJ-948, $159.95. Econo
version MFJ949E. Has all fea-
tures except for dummy load.

No Matter What™ Warranty
Every MFJ tuner is
protected by MFJ's famous one
year No Matter What™ limited
warranty. We will repair or
replace your MFJ tuner (at our
option) for afull year.

More hams use MFJ tunersthan all other tunersin the world!

MFJ-989D Legal Limit Tuner

M FJ-989D

*389%

New,

improved MFJ-
989D legal limit
antenna tuner
gives you better efficiency, lower losses and
anew true peak reading meter. Easily han-
dles full 1500 Wetts SSB/CW, 1.8-30 MHz,
including MARS/WARC bands. Six position
antenna switch, dummy load. New 500 pF air
variable capacitors. New improved AirCore™
Roller Inductor. New high voltage current
balun. New crank knob. 127/sWx6Hx11%sD".

MFJ-986 Two knob Differential-T™

Two knob tuning (differential $M FJ-98§5
capacitor and AirCore™ roller 349
inductor) makes tuning fool proof and easier
than ever. Gives minimum SWR at only one
setting. Handles 3 KW PEP SSB amplifier
input power (1.5 KW output). Gear-driven
turns counter, lighted peak/average Cross-
Needle SWR/Wattmeter, antenna switch,
balun. 1.8 to 30 MHz. 10%.Wx4Y/>-Hx15 in.

MFJ-962D compact kw Tuner

A few more dollars steps you 2"2': 99529[)5

up to aKW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10%:x4%>x10/s in.

MFJ-969 300W Roaller Inductor Tuner
Superb
AirCore™
Roller
Inductor
tuning.
Covers 6
Meters thru 160 Meters! 300
Watts PEP SSB. Active true
peak reading lighted Cross-
Needle SWR Wattmeter, QRM-Free
PreTune™, antenna switch, dummy load, 4:1
balun, Lexan front panel.
10" Wx3Y:Hx9"-D inches.
MFJ-941E super value Tuner
The most for - .
your money! R
Handles 300 Watts lg
PEP, covers 1.8-30
MHz, lighted Cross-Needle SWR/ yfégélsa%
Wattmeter, 8 position antenna
switch, 4:1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 10" Wx2'/.HX7D in.
MFJ-945E HF/6M mobile Tuner
Extends your mobile
antenna bandwidth so Tl i
you don't have to stop, : ]
go outside and adjust your anten- y]'_: 32'9659%
na. Tiny 8x2x6 in. Lighted
Cross-Needle SWR/Wattmeter. Lamp and
bypass switches. Covers 1.8-30 MHz and 6
Meters. 300 Watts PEP. MFJ-20, $6.95,
mobile mount.

MFJ-971 portable/QRP Tuner

Tunes coax, balanced -
lines, random wire 1.8-30 m
MHz. Cross-Needle Meter. /
SWR, 30/300 or 6 Watt QRP MFJ971
ranges. Matches popular MFJ 37 1 Q95
transceivers. Tiny 6x6Y2x2/2 in.

MFJ-969
$21 Q9%

T

inches, full 150 Watts, $QQ9%
80-10 Meters, has
tuner bypass switch, for coax/random wire.

with MFJ s reversible L-network.

Wattmeter, bypass switch.

MFJ-902 Tiny Travel Tuner
Ti ny 44,:x24:x3 MFJ902

MFJ-904H, $149.95. Same but adds

Cross-needle SWR/Wattmeter and 4:1 balun
for balanced lines. 7*/.:x2Y.x2% inches.

MFJ-16010 random wire Tuner
Operate al bands anywhere

Turns random wire into powerful

transmitting antenna. 1.8-30 MHz. M$FJ‘ 558510

200 Weatts PEP. Tiny 2x3x4 in.
MFJ-906/903 6 Meter Tuners
MFJ-906 has light-

ed Cross-Needle SWR/ £ IS

Handles 100 W FM, 200W SSB.  MFJ}906
MFJ-903, $69.95, Like M FJ}906, $QQ9%
|less SWR/Wattmeter, bypass switch.
MFJ-921/924 VHF/UHF Tuners
MFJ-921 covers
2 Meters/220 MHz.
MFJ-924 covers 440 : i
MFJ-931 artificial RF Ground
Eliminates RF hot spots, ;
RF feedback, TVI/RFI, weak
signals caused by poor RF
grounding. Creates artifi-
cial RF ground or electrically places MFJ931
far avay RF ground directly at rig. 109
MFJ-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

Free MFJ Catalog
Visit: http://Amww.mfjenterprises.com
or call toll-free 800-647-1800

MFJ 901B smallest Versa Tuner -1 Yea No Matter What™ warranty * 30 day money

MFJ's smallest (5x2x6
Wl in.) and most affordable
i wide range 200 Watt PEP
MFJ901B Versatuner. Covers1.8to
$9Q9 30 MHz. Great for matching
solid state rigs to linear amps.

back guarantee (less g/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.

300 Industrial Pk Rd, Starkville,

MS 39759 PH: 662) 323-5869
Tech Help: (662) 323-0549

FAX: 662 323-6551 8-4:30 CST, Mon.-Fri._Add shipping.

Prices an specifications subject to change. (c) 2010 MFJ Enterprises, Inc.
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CABLE‘ X-PERTS, INC. ELECTRICAL
. Connecting You to the World... - PERFORMANCE FROM
L

1-800-828-3340 YRURESUIPHILNT

See these fine loyal dealers for our quality products.

WORLDWIDE DISTRIBUTION

Private labeling at no charge.

We take great pride in our work!

Custom or Ready-Made
Coaxial Assemblies

Visit us on-line for cable selection and great prices.
~~ Serving You Since 1989 -

www.CableXperts.com

REPEATERS €agle One

Visit Ham Radio's Big Signal store
6m - 2m — 440 Veﬁ“l A-‘enn‘ HF thru VHF Power Amplifiers 1KW and Up
I 1 : ks 5 TR B0 thrw 10 meters when used with a tuner WWW'Commandl'C()m
| L £ 21 foot fiberglass pole reduces down ta 44" Toll Free 800-773-7931
3 - Go To www.wBafx.com or Call 740 886-6077 Local 937-773-6255
Micro Computer Concepts Antenns $105.00 Ant with triped $150.00 9676 N. Looney Rd, Piqua, OH 45356
352-683-4476 www.mccrpt.com e-mail wBafxwSgms@yahoo.com Adivision of Palstar, Inc.

TH [ ns lM n N THE HF EQUATIUN FUH SUCCESS Radio control en-/ decoder software / hardware
M e [/ Bonito - RadioCom
- Frersorron G (RENSE @2
QS5Ls by WaMPY y NO CLUMSY AND UNSIGHTLY WIRES

Great Performance * Easy Installation
1 www.isotronantennas.com General Distributor & Support
3“ ‘ 'fﬂ q- ? I I '? ) wdOeja@isotronantennas.com pp
- -

s «w 719-687-0650 ce COMPUTER INTERNATIONAL, since 1989
s 3980 PANY C&R St. Johns, MI 48879 — Phone 989 224 9080
[ S 1980 BILAL COMPAN 5
u Q3SLMAN.COM g' ince Friendly

137 Manchester Dr. » Florissant, CO 80816 gst@computer-int.com**www.computer-int.com

ARRL Arizona State Convention &

Yuma Hamfest
Yuma, Arizona
Feb. 18 & 19, 2011

Yuma County Fairgrounds
2520 East 32" Street, Yuma, Arizona

VECTOR-FINDER DIAL SCALES

Handheld VHF direction The perfect finishing touch for
finder. Uses any FM xcvr. | your homebrew projects.

Audible & LED displ */s-inch shaft couplings.
Wwwyu mah amfest Ol’g vg-|14§Q, 130_3650me g;Déé, 3%/ax2%a, 7:1 drive
$239.95 .
e . . . ~ - NPD-2, 5%sx 3 %/s, 8:1 dri
Indoor Exhibition Bldg. Tailgating Full Seminar Schedule VP-L420M, 130-500 MHZ | g, 65 " e
Commercial Exhibitors $1 Admission Incredible Grand Prizes S Extra, CA add tax Sro oy 83 i 611 drive
Hourly Door Prizes Free Parking Famous Buzzard BBQ 7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111
Consignment Sales On-site RV Camping VE Testing on Saturday 858.565.1319 FAX 858.571.5909
\ ) www.NationalRF.com
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MFJ high-accuracy Digital SWR/Wattmeter

MFJ’s high- MFJ-8268
accuracy digital ~ $ 95
SWR/\Ngttmgeter 1 79

DhCmaL
BWR/ WATTMETER

glves you three 10-
it frequency com-
pensated power ranges!

An optimum power range is auto-
matically selected. Each range has full
10-bit resolution. A low range (25 Watt
full scale), a mid-range (250 Watt full
scale) and a high-range (1500 Watts full
scale) covers the entire amateur power
spectrum with high accuracy.

A built-in frequency counter selects the
appropriate frequency compensated data
set to insure highest accuracy for each

MFJ

World's largest HF SWR/Watt- g

meter has glant 6% inch meter!

This one you can SEE! Extra-long
scales gives you highly accurate SWR and
power measurements. Huge numbers makes
reading easy across your shack.

Like your analog watch, one glance at the
meter needle gives you fast and accurate
readings without actually reading the scale.

MFJ's exclusive TrueActive™ peak read-
ing circuit captures true peak or average for-
ward and reflected power readings.

Has 20/200/2000 Watt ranges for accurate

www.mfjenterprises.com .

MFJ-822 z MFJ 862
-

55995 $5995

Lighted 3” Cross-  Lighted Cross-Needle
Needle Meter, SWR/Watts, | Meter, SWR/Wiatts, 144/
1.8-200 MHz, Fwd/Ref 220/440 MHz, 30/300
pwr, 30/300W. Corﬂact Watts Fwd, 60/6 W Ref.

MFJ-4416B Super Battery Booster

Boost battery voltage as low as 9 Volts back up to 13.8 VDC! Keeps your transceiver at
full power output, compensates for run down battery, wiring voltage drop, car off .

tery damage from over-discharging. RF sense
turns MFJ-4416B off during receive to save
power and increase efficiency. Adjustable
12 to 13.8 VDC output pass-through voltage
improves efficiency and lets transceiver run
cooler. Has output over-voltage crowbar
protection. Anderson PowerPoles® and high-
current 5-way binding posts for DC input,
regulated output. 7/.Wx4Hx2/sD inches.

_100 Watts SSB from
cigarette lighter socket!

4-Farad capacitors supply
25 Amps needed for 100
Watts SSB peaks and replen-
ished by 10 Amps average
from cigarette lighter sock-
et. Protects against reverse/over

FJ-4403
$¥ 1 695voltage, voltage transients, short
circuits. Provides super noise/ripple filtering.

_ MFJ all-in-one Transmit Audio Console
MFJ all-in-one Transmit Audio Console gives you an
S 8-Band Equalizer for full quality ragchewing audio
| or powerful, pileup penetrating speech . . . Adjustable
Noise Gate gives you transparent, back-ground noise
== reduction . . . Clean low-distortion Compressor
glves you more powerful, richer, fuller soundlng speech and higher average
power SSB . . . Smooth Limiter keeps audio peaks from over-driving your

W‘ih@

==

L ALM
WF. f2en o Alma W s

band. It also displays your transmitted fre-
quency and provides digital frequency
readout for older rigs and QRP rigs such as
MFJ-9420/9040/9340.
True peak or average forward and
= reflected ptwer SWR and frequency are

MFJ-864
$Q 995

Lighted Cross-Needle,SWR/

J-44 85 Boost battery voltage as
low as 9 Volts back up to
13.8 VDC! Keeps your transceiver at full
power output, provides full performance/
efficiency, prevents output signal distortion
and transceiver shutdown. Compensates
for run-down battery, wiring voltage drop
or when car is off. Provides up to 25 Amps
peak with 90% efficiency. Selectable 9/10/11
\Volts minimum input voltage prevents bat-

$ MFJ—655L’§
219* . Sm _ :
transmitter, prevents SSB distortion and splatter. Universal Mic-Interface lets you use any
microphone with any transceiver. Has low-noise preamp, mic voltages, PTT jack, impedance
matching, level controls, RF/audio isolation, VU meter, headphone monitor, auxiliary input.

*149°

simultaneously displayed.

Bargraphs makes tuning antenna
tuners, amplifiers and transmitters easy.
You can select bargraphs to display for-

~ward and reflected power or forward
power and SWR or SWR only.

MFJ’s PeakHold™ freezes high-est

¥ forward power displayed (bar segment
also) for 1, 2 or 3 seconds.

MFJ’s TrueActive™ peak reading cir-

cuit gives you true peak or average power.
When SWR is greater than 1.5t0 3 (select-

able) an alarm LED lights and buzzer sounds.
Has large high-contrast backlit LCD display.
Use 12 VDC or 110 VAC with optional

MFJ-1312D, $15.95. 6'/:Wx2/sHx6D inches.

SWR/Wattmeter

MFJ-868 QRP or QRO operation.
Exclusive MFJ Wattmeter
Power Saver™ circuit turns on
meter only when RF power is being measured.
Covers 1.8-30 MHz. Use 9 volt battery
or 12 VDC or 110 VAC with MFJ-1312D,
$15.95. 7Wx5Y2HxX5D in. SO-239 connectors.
. New!
Giant 144/220/440 MHz
SWR/Wattmeter

MFJ-867, $159.95. Like MFJ-
868 giant SWR/Wattmeter, but
covers 144/220/440 MHz.

FAX:

Prices an

World S Iargest selection of HE/VHF/UHF SWR Wattmeters!

Watts, 1.8-60/144/440 MHz, |C/N Meter, SWR/Watts, 1.8 |220 MHz, built-in field
30/300W Fwd, 6/60W Ref. [-30 MHz, 300/3000W Fwd, |strength meter, Fwd/Ref,
Hook up HF&VHF/UHF rigs. 60/600W Ref. True Peak. Pwr in 2 30/300W ranges.

MFJ-815C MFJ-812B
$8995 $39°95

Lighted 3” VHF SWR Wattmeter, 2M/

MFJ AC Line RFI Filter

Eliminate obnoxious power line and
computer hash and noise by 6 S-units!

Filters and reduces AC power MFJ-1164B
line RFI, hash, noise, transients, 95
surges generated by computers, motors, RF
transmitters, static/lightning by 30 db and
up to 60-80 dB with a good earth ground.

Super fast, nano-second overvoltage protec-

tion. Four 3-wire 15A, 120VAC outlets.

Transceiver Surge Protector

MFJ-1163, $69.95.

Protects your expen-

sive transceiver

from damaging .

power surges. Capacitive decoupling and

ultra-fast MOVs protection. 4 AC outlets.
Free MFJ Catalog

Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty 30 day money

back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.

300 Industrial Pk Rd, Starkwlle
MS 39759 PH: 662) 323-5869
Tech Help: (662) 323-0549

S )323 -6551 8-4:30 CST, Mon.-Fri. Add shipping.
specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info
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www.arrl.org/Quickstals

QST QuickStats

sta-tis-tics (st-tstks) n.

1. (used with a sing. verb) The mathematics of the collection, organization, and interpretation of numerical
data, especially the analysis of population characteristics by inference from sampling.

2. (used with a pl. verb) Numerical data.

Online QuickStats Poll Results for Start the Presses!
October 10 through November 10. . QST Printing Trivia...
Get on the Web and vote today at www.arrl.org/quickstats! :

What is your comfortable CW
receiving speed?

None - | don't operate CW _ 273‘%
1to5WPM _ 11% :
6 to 10 WPM _ 15%
11 to 20 WPM _ 25%
21 to 25 WPM — 14% ‘

26 to30 wem [ 5%

31 WPM and Higher [ill 3% | 3 ——

0% 10% 20% 30% Where is RR Donnelley

QST printed? Pontiac, IL

.................................................................................................... #l How many copies of
. - B Hll each issue are printed? 150,000
What is your favorite analog voice mode? : ;
i How much paper :

Hl is required?

) H How long does it

H None - | don't operate voice § take to print? g
mSSB How long does it take
i  to bind and address?

3%

AM
The ARRL Isn't Just an
Organization for American
---------------------------------------------------------------------------------------------------- Amateurs.
What is your favorite digital mode? There are League members in

162 different countries. The top-five

; ‘ . ., i nations with the largest number of
None - | don't operate digital mode “36& ARRL members (In descendlng

poks1 I—35% i Order):

rrTy ] 9% Canada

orner IS " United
Packet (including APRs) il 5% ‘ Kingdom

D-sTAR |l 4% Japan

aid | Germany

vesk 2% ‘ |ta|y

wspr 11%

wsat 1%

:  Courtesy of Amy Hurtado, KBINXO,
0% 10% 20% 30% 40% i ARRL Circulation Manager

- — - -

January 2011  O5F=



MFJ All-Band G5RV Antennas

Operate all bands through 10 Meters, even 160 Meters, with a single wire antenna!

$[\/IFJ-17;8 The
S, famous
Q ) 44 GB5RV
antenna is the most
popular ham radio
antenna in the world!
You hear strong sig-
nals from G5RV's
day and night, 24/7.
And it’sno wonder . . . it's an efficient,
all band antennathat’s only 102 feet long -
- shorter than an 80 Meter dipole. Has 32.5
foot ladder line matching section ending in

S0-239 connector for your coax feedline.

Use as Inverted Vee or Sloper, and it's even

more compact and needs just one support.

With an antenna tuner, you can operate
all bands 80 Meters through 10 Meters and
even 160 Meters with an antenna tuner and
aground.

MFJ’s fully assembled G5RV handles
1500 Watts. Hang and Play™ -- add coax,
some rope to hang and you're on the air!

MFJ-1778M, $39.95. Half-size, 52
foot G5RV JUNIOR covers 40-10 Meters
with tuner. Handles full 1500 Watts.

MFJ Dual Band 80/40 or 40/20M Dipoles

MFJ-17758 is a short 85 foot long dual

band 80/40 Meter dipole antenna. It's full-size
on 40 Meters and has ultra-efficient end-load-
ing on 80 Meters. Handles full 1500 Watts.

Super-strong injection-molded center insulator

i with built-in SO-239 connector and hang

80/40 Meters hole. Solderless, crimped construction. 7-
| strand, #14 gauge hard copper wire. Connect
your coax feedline directly, no tuner needed.
MFJ-17754, $59.95. Short coax fed 42

foot long dual band 40/20 Meter dipole antenna. Full-size on 20 Meters, ultra-efficient
end-loading on 40 Meters. Same construction as MFJ-17758.

MFJ Single Band Dipole Antennas

Ultra high quality center fed dipoles
will give you trouble-free operation for
years. Custom injection-molded UV-resist-
ant center insulator has built-in coax con-
nector and hanging hole. Heavy duty 7-
strand, 14-gauge hard copper antenna wire.
Extremely strong solderless crimped con-
struction. Authentic glazed ceramic end
insulators. Use as horizontal or sloping

MFJ-17758

dipole or inverted vee. Handles full 1500 NSISFJ-17Z395A NSI;FH?Z)%B I\{SISFJ17Z;95C
Watts. Simply cut to length for your favorite
160M, 265 ft. 80-40M, 135ft. 20-6M, 35 ft.

frequency with cutting chart provided.

True 1:1 Current

Balun & Center | nsulator
MF}o1s _ Truell
$2 495 Current Balun/
Center Insulator
forces equal antenna currents
in dipoles for superior per-
formance. Reduces coax
feedline radiation and field
pattern distortion -- your signal goes where
you want it. Reduces TVI, RFl and RF hot
spotsin your shack. Don’t build a dipole
without one! 50 hi-permeability ferrite
beads on high quality RG-303 Teflon®
coax and Teflon® coax connector. Handles
full 1.5kW 1.8-30 MHz. Stainless steel
hardware with direct 14 gauge stranded
copper wire connection to antenna. 5x2
inches. Heavy duty weather housing.

RF Isolator
M MFJ-915 RF Isolator
$2 995 prevents unwanted RF
from traveling on the
outside of your coax shield into
your transceiver. This unwanted
' stray RF can cause painful RF
-==# “hites” 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. 5x2in. Handles
full 1500 Wetts. Covers 1.8-30 MHz.
MFJ-919, $59.95. 4:1 current balun,1.5 kW.
MFJ-913, $29.95. 4:1 balun, 300 Wetts.

MFJ All Band Doublet
MFJ-1777 isa 102
foot all band dou-
blet antenna that
covers 160 through
6 Meters with a
balanced line tuner. MFJ}1777
Super strong cus- 99
tom fiberglass cen-
ter insulator pro-
vides stress relief for ladder line (100 ft.
included). Authentic glazed ceramic end
insulators. Handles full 1500 Watts.

Anten na Switches
04 MFJ-1704
" 9 duty
4 Positions gntenna switch
lets you select 4 antennas
| or ground them for static
and lightning protection. Unused antennas
automatically grounded. Replaceable
lightning surge protection. Good to 500
MHz. 60 dB isolation at 30 MHz. 2.5 kW
PEP. Lessthan .2 dB insertion loss, SWR
below 1.2:1. SO-239 connectors. Handy
mounting holes. 6Y:Wx4%.:Hx1'.D in.
0_u  MEr17o2c  MFEJ-1702C Like

«Ry $20)9 MFJ}1704, but for 2

2_Positions antennas. 3Wx2Hx2D”

MFJ1700C MFJ-1700C
$Q Q9 Antenna/
Transceiver
Switch lets you select one
of six antennas and one of
SiX transceiversin any
combination. Plug in an
antenna tuner or SWR
wattmeter and it's always
in-line 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. 4°/:W6'/-Hx3D inches.

MFJ-1701
Antenna Switch like
MFJ1700C but lets
you select one of

MEJL01  six antennas only.
$69%  T0Wx3Hx1Y:D inches.

33 ft. Telescoping
flberglass Mast
3.8 feet collapsed, 3.3 1bs.

MFJ}1910  Super strong fiberglass
$7 995 mast has huge 13- inch bottom
section. Flexesto resist

| «—=breaking. Resists UV. Put up full size
= nverted Vee dipole/vertical antennain

minutes and get full size performance!

—

Make your own antennas

Dipoles, G5RV, Random Wire, Doublets, Beverage Antennas, etc.
MFJ-16C06, $4.56. 6-pack authenticglazed ~ 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 Protectors
built-in coax connector and hanging hole. Ultra-fast gas discharge tube shunts 5000
M FJ-18G100, $24.95. 100 ft. of flexible, amps peak. Lessthan 0.1 dB loss. Up to
7-strand, 14-gauge solid copper antennawire. 1000 MHz. SO-239s. M FJ-270, $29.95.

M FJ-58100X, $49.95. 100 ft. 50-Ohm 400W PEP. MFJ-272, $39.95. 1500W PEP.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty 30 day money
back guarantee (less ¢/h) on orders direct from MFJ

300 Industrial Pk Rd, Starkville,
MS 39759 PH: 8662) 323-5869
Tech Help: (662) 323-0549

FAX: 662 323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prm&can Speci |oat|0n5 subject to change. (c) 2010 MFJ Enterprises, Inc.

MFJ ENTERPRISES, INC

http://www.mfjenter prises.com for instruction manuals, catalog, info



MFJ Switching Power Supplies

Power your HF transceiver, 2 meter/440 MHz mobile/base and accessories with
these highly reliable 15, 22, 30, 40 or 75 Amp MFJ Switching Power Supplies!
No RF hash . .. Super lightweight . . . Super small . . . Volt/Amp Meters . . .

MFJ’s adjustable voltage switching These babies are clean . . . Your bud- MFJ Power supplies are fully protected
power supplies do it all! Power your HF or  dies won’t hear any RF hash on your sig- with Over \oltage, Over-temperature and
2M/440 MHz radio and accessories. nal! None in your receiver either! These Over Current protection circuits.

MFJ’s MightyLites™ are so light and super clean MightyLites™ meet all FCC MFJ MightyLites™ can be used any-
small you can carry them with one hand! Class B regulations. where in the world! They have switchable
Take them with you anywhere. Less than 35 mV peak-to-peak ripple AC input voltage and work from 85 to 135

No more picking up and hauling around  under 25 or 45 amp full load. Load regula-  VAC or 170 to 260 VAC. Replaceable fuse.
heavy, bulky supplies that can give you a tion is better than 1.5% under full load. A whisper quiet internal fan efficiently
painful backache, pulled muscle or hernia. You won’t burn up our power supplies!  cools your power supply for long life.

Amp Continuous 40 Amp Continuous 75 Amp Continuous

N

IF—;aér_l $ MFJ-412955

adio’s

smallest 84 M i

and lightest 22 Amp continu- 22 Amps  MFJ-4225MV 40 Amps MFJ-4245MV

ous power supply is also its continuous, $9995 continuous, $1 4995 75 Amps MFJ-4175

best selling! 25 Amps 45 Amps continuous. $35995
22 Amps continuous/25 Amps  maximum. Like MFJ-4125 but max. Adjustable 9-15 VDC out-  Adjustable

max at 13.8VDC. 5-way binding  adds Volt/Amp meters, cigarette  put. Volt/Amp meters, cigarette ~ 13.8-14.2 VDC output. Reverse

posts on front, 5A quick connects  lighter plug. Adjustable 9-15 lighter plug, front 5-way binding  polarity, over-current/temperature,

on back. 85-135/170-260 VAC VDC Output. 5/:Wx 4*/-Hx6D posts, two rear quick connects. brown-out input protection, 7.8

input. 2.9 Ibs. 5°:Wx3Hx5%:D”.  in. Weighs 3.7 Ibs. Use 85-135 5.5 Ibs. 7/;Wx 4°:Hx9D inches.  Ibs. 6'/2Wx3'/2Hx10D in. 108-
MFJ-4125P, $94.95. Adds 2-  VAC or 170-260 VAC input. Use 85-135 VAC or 170-260 132 VAC. Great for Ameritron’s

pairs Anderson PowerPoles™. Replaceable fuse. VAC input. Replaceable fuse. ALS-500M mobile amplifier!

High Current Multiple DC Power Outlets 15 Amp Continuous
Powel multiple Transceivers/accessories from a single DC power supply . . . Keeps 2 Amps continuous,

; ; ; ; Amps max at 13.8 VDC.
you neat, organized and safe . . .Prevents fire hazard . . . Keeps wires from tangling up
and shorting . . . Fused and RF bypassed . . . 6 foot, 8 gauge color coded cable. . . Over-voltage, over-current

. I e protection. 5-way binding
Versatile 5-Way Binding Posts MFJ-1118 E posts. Load fault indicator and FJ-4115
MFJ-1118, $84.95. Power two HF $8495 = i o«

. . . 8 automatic shutdown. 90-130 93
and/or VHF rigs and six accessories ¥ VAC input. 17: Ibs. Tiny 3¥:Wx2'/:Hx3%/:D
from your main 12 VDC supply.

inches fits easily in an overnight bag.

Built-in 0-25 VDC voltmeter. Two $MFJ'11é65 =
pairs 35 amp &-way binding poss, 59 t 30 Amps Continuous
usea an ypassed Tor trans- . .
ceivers. Six pairs RF bypassed bind- MEJ112 Linear with 19.2 Ib.Transformer
ing posts provide 15 Amps for acces- $ 4 495 This heavy-
sories. Master fuse, ON/OFF ¢ duty linearly
switch,“ON” LED. 12'/:x2%:x2 in. regulated MFJ-
MFJ-1116, $59.95. 8 pairs binding =~ MRJ-1117 4035MV has

posts, 15A total.Voltmeter, on/off switch. $6495
MFJ-1112, $44.95. 6 pairs bind-
ing posts, 15 Amps total. MFJ-1128

abolutely no RF [ ———
Hash. It delivers
30 Amps contin-

sh! =
FHaST VF-4035MV

MFJ-1117, $64.95. Powers four $1 0495 uous, 35 AmpsNo R
transceivers simultaneously (two at maximum from its mas- $1 4995
35 Amps each and two at 35 Amps sive 19.2 Ib. transformer.
combined). 8x2x3 inches. MFJ-1126 Front panel adjustable 1-14 VVDC output
All PowerPoles™ $842°5 with convenient detent at 13.8 VDC. VoltAmp
MFJ-1128, $104.95. 3 high-current Meters. 1% load regulation, 30 mV ripple.
outlets for transceivers. 9 switched MFJ-1129 Over-voltage/current/temperature protection,

5-way binding posts, 2 pairs of quick-con-

nects and a covered cigarette lighter socket
for mobile accessories. Front panel replace-
able fuse. 110 VAC input. 9*/:Wx6Hx9%/.D in.

Free MFJ Catalog

outlets for accessories. Mix & match $1 1 495

included fuses as needed (one-40A,

one-25A, four-10A, four-5A, three-

1A fuses installed). 0-25 VDC \oltmeter. MFJ-1124

Extra contacts, fuses. 12Wx1'/:Hx2*:D".  $(@ 493
MFJ-1126, $84.95. 8 outlets, each

fused, 40 Amps total. Factory installed (20A max) -- 5 PowerPoles® and 2 bind- Visit: http://www.mfjenterprises.com
fuses: two 1A, three 5A, two 10A, one 25A, ing posts. Fuses include (1- 40A, 2-25A, or call toll-free 800-647-1800

one 40A. 0-25 VDC Voltmeter. Includes 3-10A, 3-5A, 2-1A installed). 0-25 VDC Tear No Miatter What™ warranty = 30 day money
extra PowerPoles®, extra fuses -- no extra Voltmeter. Includes extra PowerPoles®and ° °

cost. 9Wx1/:Hx2%. inches. fuses, 121/:Wx1/:Hx2%.D inches. back guarantee (less sh) on orders direct from MFJ

PowerPoles™ AND 5-Way Binding Posts MFJ-1124, $64.95. 6 outlets each fused, MFJ ENTERPRISES, INC.
MFJ-1129, $114.95. 10 outlets each fused, 40 Amps total. 4 PowerPoles®, 2 high- 300 Industrial Pk Rd, Starkuville,
40 Amp total. 3 high-current outlets for rigs  current binding posts, Installed fuses: 1- %%ﬁ?ﬁg P(6Heszg%)3 %%3:{95869
-- 2 PowerPoles® and one 5-way binding 40A, 2-25A, 2-10A, 1-5A, 1-1A. Includes £ x-(662)323-6551 8_4,50'(:ST Mon.-Fri. Add shipping
post. 7 switched outlets for accessories extra PowerPoles® & fuses -- no extra cost. Prices a'ng : '2010 MFJ ¢ '

specifications subject to change. (c) 2010 MFJ Enterprises, Inc.



MFJ Dummy L oad/\Wattmeter

1.5 kW Dry Dummy Load has built-in precision, true peak-
reading SWR/Wattmeter switchable to external antennat

World’s most versatile 1.5 kW

dummy load has a built-in true pesk $

reading SWR/Wattmeter that you

MFJ-267

159

can switch and use independently!

You'll find tons of uses!

Tune up your transceiver, linear amplifi-
er or antenna tuner into a safe 50 Ohm
dummy load at full power. Then instantly
switch to your antenna and monitor SWR,
forward and reflected power.

Use for testing/tuning transmitters, trans-
ceivers, amplifiers, antenna tuners, baluns,
transformers, filters, matching networks, coax,
stubs, transmission lines and antennas.

The 50-Ohm dry dummy load works
DCto 60 MHz. SWRisbelow 1.3:1 at 30

MFJ HF/VHF/UHF Dummy Loads

Dry 300 Watt HF /VHF
Dummy L oad
Air-cooled,
non-inductive
resistor in a per-

Dry 1.5 kW HF/VHF/UHF
Dummy L oad SN
Ham radio’s
most versatile
50 ohm dry

forated metal dummy load.

housing; Has Works with all

SO-239  connec- 'g”:} zegg radios from 160 MFJ-264
tor. Full load for 30 $39 Meters through 650 $77 495
seconds. Silk- MHz. SWR below 1.3

screened derating curve to 5 to 650 MHz and below 1.1 at 30

MHz. Handles 100 watts for ten
minutes, 1500 Watts for 10
seconds. 3Wx3H x9D inches.
Has SO-239 connector.
MFJ-264N, $84.95. With
type “N” connector.

Field Srength Meters

minutes. Handles 300 Watts.
SWRisbelow 1.1:1 to 30 MHz,
1.5:1 from 30 to 650 MHz.
Compact 2Y/:x2:x7 inches.
MFJ-260CN, $49.95. With
type “N” connector.

MFJ Frequency Counters

M FJ-886 covers 1
| MFJ886 MHzto3 GHz
1® 1 2 995 with 300 MHz
direct count, 0.1 Hz
resolution. 4 gate times.
10-digit high-contrast 3/4
inch LCD display. Lock
display button. Bargraph
== shows RF field strength.
Includes rechargeable Ni-Cad bat-
teries, charger, telescopic anten-
na. Black anodized aluminum.
2%[:x2"x1*s inches.

M FJ-802
shows
relative
antenna
field
strength. Use to determine radi-
ation pattern. Has large 3 inch
meter. Telescoping dipole
reduces influence of surrounding
objects and is more reliable and
repeatabl e than monopole.

MFJ-802

$4995

L)

M FJ-888, like MFE1-888 Sensitivity control. Jack for
MFJ-886, but $ 95 ME3g01 HEmote sensor.
covers 10 Hz-3 19 - $2Q95 MFJ-802R, $34.95.
GHz. Mesasures frequen- g M FJ-801 has

1%/4 inch meter, sen-
sitivity control, 20 inch
extended telescoping
monopol e antenna.

cy/ period, has 50/1M
Ohm input, auto hold, -
LED backlight, beeper. s
2%/ x4 x1s inches
Compact Cross-Needle
' MF3822 SWR/Wattmeters
MFJ-822, $59.95.
Large 3-inch lighted Cross-Needle
meter covers 1.8-200 MHz in 2 power ranges:
30/300 Wetts. Read forward, reflected power,
SWR simultaneously. Compact 3"/ Wx3Y.H |
x344D inches takes little space. Perfect for
home, mobile or portable use. SO-239 con-
nectors. Use 12 VVDC for lamp (cable included).
MFJ-842, $59.95. Like MFJ-822, but
covers 140-525 MHz, 15/150 Watt ranges.

" Run 1IKW CW or
2 2 KW PEPfor 10

MHz. Can handle 100 Watts for ten min-
utes or 1500 Watts for ten seconds. Comes
with power derating curve.

Extra-large three-inch lighted Cross-
Needle meter reads SWR (1:1 to 8:1), for-
ward and reflected power simultaneously.

Reads true peak PEP or average power
on 300/3000 Watts forward and 60/600
Watts reflected power ranges 1.8-54 MHz.

High accuracy comes from a carefully
designed directional coupler, an accurate
active-peak reading circuit and a precision
d’Arsonval meter movement.

RF tight perforated aluminum cabinet.
4 Wx3Y:Hx10%.D inches. Uses 12 VDC
or 120 VAC with MFJ-1312D, $15.95.

3 GHz, 300 Watts
Oil-Cooled 1 KW CW, Dry Dummy Load

2 KW SSB VersalLoad ™

minutes. Run

continuous duty MFJ-263

with 200 Watts Newhigh-tech  *QQ
CW or 400 watts metal film resistor gives low

Mounted on large heavy-duty
air-cooled heatsink. SWRisless
than 1.1DCto 1 GHz, 1.2a 1.5
GHz and 1.5 at 3 GHz. Handles
125 Watts continuous and 300
Watts for ten seconds. High
quality Teflon® N connector. \I\‘\‘
10°/.Wx2Y.Hx5%:D in. S@

81 dB Step

oil not included.
Low VSWR to 400

MFJ-250X

MHz. Under 12:1t0 *49°%
30 MHz. SO-239 con-

nector. Safety vent with cap, car-
rying handle. 7*/:Hx6’:D inches
M FJ-250, $69.95. Includes
transformer oil (no PCB).

Find Power Line Noisefast!

Attenuator

MFJ-852

$lg_(?95
with dipole - MFJ762 81 dB Attenuator in
MF}856  $ 95 1 dB steps. 50 Ohms.
159% B9 L et 500 My
Wi S €.Yadl 950 milliwatt maximum input.
Choose 3 ement Yagi or com- - pNC connectors. Shielded
pact telescoping dipole to quickly stages. Connect between

pinpoint noise. Walk or drive with

these handheld. directional noise  "cocver and antenna and use S-

25-1300 MHz Discone Antenna
Egiges Ultra wide-band antenna
receives 25-1300 MHz.
Perfect for scanners.
Transmit 50-1300 MHz.
Handles 200 Watts. |deal
for 6/2/14:Meters, 70/33/23
CM ham bands. Excellent
for testing various trans-
mitters on single coax.
S0-239, 50 feet coax,
stainless stedl elements.

finders to search out leaky insu-
lators, loose hardware and cor-
roded ground lines quickly. Track
noise directly to pole, transformer,
insulator or others. Has field-
strength meter, headphone jack
to listen or record. Operatesin
optimum 135 MHz region. Sens-
itive .3uV receiver, 70 dB AGC.

meter as a precision calibrated
field strength meter. Prevent
receiver blocking, cross-modu-
lation. Determine gain/loss,
ideal for fox hunting. Evauate
linearity. Isolate circuits.
Extend range of sensitive
equipment. Measure input/out-
put level differences.

Free MFJ Catalog
Visit: http://mww.mfjenter prises.com
or call toll-free 800-647-1800

FAX:

* 1 Year No Matter What™ warranty « 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH:
Tech Help: (662) 323-0549

662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

8662) 323-5869

Prices ans specug cations subject to change. (c) 2010 MFJ Enterprises, Inc.
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License Study Materials

Technician Class

Exam: 35-question Technician test (Element 2)
NEW! The ARRL Ham Radio License Manual—Revised
2nd Edition. Ham radio’s most popular license manual!
Organized in easy-to-understand “bite-sized” sections, this
is all you need to become an Amateur Radio operator.
Now including practice exam software on CD-ROM.
Order No. 0977
ARRL’s Tech Q & A—5th Edition. Order No. 0847 .
Ham Radio for Dummies. Order No. 9392.............
Technician Class Flash Card Set. Order No. 1345

General Class (upgrade from Technician)

Exam: 35-question General test (Element 3)
ARRL General Class Course for Ham Radio Licensing. The
fastest way to General Class License Success! Includes
CD-ROM with all course material and The ARRL General Class
License Manual. Pass your exam — Guaranteed!

OITCLET NE) AT oo T R RRRRTIN

ARRL General Class License Manual—6th Edition.

Order No. 9965 ..
ARRL’s General Q
General Class Flash Card Set Order No. 1357

m (upgrade from General)

Exam: 50-question Extra test (Element 4)

ARRL Extra Class License Manual— 9th Edition.

Achieve the highest level of Amateur Radio licensing! Our expert
instruction will lead you through all of the knowledge you need
to pass the exam.

Order NO. 1352......c.couciiiiiieiiieisieeeeie s $24.95
ARRL's Extra Q & A— 2nd Edition.

Order No. 1379

Extra Class Flash Card Set. Order No. 1366

The ARRL Operating Manual—9th Edition.

The MOST COMPLETE book about Amateur Radio
Operating. It contains everything you need to explore new
activities, lean new skills, find new references, and more.

CRERATING

ILAMNILA -

Order NO. 1093 .......cuoviimieiriririeiieieieieeseseee s $29.95

ARRL Repeater Directory®—2010/2011 Edition.
Pocket-sized (3.75" x 5.25”), Order No. 0854 .......... $10.95
Desktop Edition (6" x 9”), Order No. 0861............... $15.95

TravelPlus for Repeaters™—2010-2011 Edition.
CD-ROM, version 14.0. Order No. 0878
The ARRL DXCC List. May 2009 Edition. Order No. 8256.
The ARRL DXCC Handbook. Order No. 9884..
DXing on the Edge. Order No. 6354 ..
RF Exposure and You. Order No. 662

50 Years of Amateur Radio Innovation. Order No. 0228.
NEW! 50 Years of Amateur Radio CD-ROM. Order No. 3558
Hints & Kinks. 17th Edition. Order N0. 9361 ...........ccccceenuene
Low Profile Amateur Radio. 2nd Edition. Order No. 9744...
FCC Rules and Regulations. 2nd Edition. Order No. 1173..
Getting Started with Ham Radio. Order No. 9728
The ARRL Software Library for Hams. CD-ROM, version 3.0

OFAEI NO. 1424ttt bbb nens
Amateur Radio on the Move. Order No. 9450
Storm Spotting and Amateur Radio. Order No. 0908..
ARRL's Vintage Radio. Order N0.9183 ............ccceun.
Your Introduction to Morse Code. Order No. 8314 ...
Two-Way Radios & Scanners for Dummies. Order No. 9696...
Passport to World Band Radio. 2009 Edition. Order No. 0339..
NEW! 2011 Super Frequency List on CD-ROM. Order No. 0137.
NEW! 2011 Shortwave Frequency Guide. Order No. 0113 ...
Remote Operating for Amateur Radio. Order No. 0992
Pocket Ref (by Glover). Order No. 1148.....
Marine Amateur Radio. Order No. 9723....
Shortwave DX Handbook. Order No. 9953 ..
AYear of DX. Order No. 0040 ..................
The Complete DX’er. Order No. 9073.....

ARRL’s Publication
Guide —Your Holiday
Gift Center!

ARRL Map of North America. 27 x 39 inches. Includes grids!

OFder NO. 877 ...ttt $15
ARRL Map of the World (Azimuthal). 27 x 39 inches.
OFAEI NO. 7717 ottt $15

ARRL Map of the World (Robinson). 26 x 34.5 inches.
Order No. 8804 ..
ARRL Worked AII ates ( ) Map. inches.

ARRL Frequency Chart on reverse side. Order No. 1126
The Radio Amateur’s World Atlas. Order No. 5226 .
RSGB IOTA Directory. Order No. 0112
RSGB 6 Metre Handbook. Order No. 0340
RSGB LF Today. 2nd Edition. Order No. 0220
RSGB The Low Frequency Experimenter’s Handbook.
Order No. RLFS
RSGB Radio Orienteering. Order No. 0131
NEW! RSGB Prefix Guide. Order No. 0180....
RSGB Morse Code for Radio Amateurs. Order No. 0221 ...

The ARRL Antenna Book—21st Edition.

The ultimate reference for Amateur Radio antennas,
transmission lines and propagation. CD-ROM included.
Softcover. Order No. 9876 ... $44.95
Basic Antennas. Order No. 9994 ... $29.95
International Antenna Collection.

Volume 1. Order NO. 9156 .........ccoevrmiineineniinienns $19.95
¢ Volume 2. Order NO. 9465 .......ccooovreiieeiiesiinieieiesies $21.95
The ARRL Antenna Designer’s Notebook.

ANTENNA
| BOOK: =

Order No. 1479
NEW! Antenna Towers for Radio Amateurs. Order No. 0946 .
NEW! The ARRL Guide to Antenna Tuners. Order No. 0984 .
ARRL'’s Yagi Antenna classics. Order No. 8187
Simple and Fun Antennas for Hams. Order No. 8624 ..
ARRL’s Wire Antenna Classics. Order No. 7075..........
More Wire Antenna Classics—Volume 2. Order No. 7709 ..
More Vertical Antenna Classics. Order No. 9795
Vertical Antenna Classics. Order No. 5218 ............
ARRL'’s VHF/UHF Antenna Classics. Order No. 9078 ..
ARRL Antenna Compendium. Vol. 1. Order No. 0194....
ARRL Antenna Compendium. Vol. 2. Order No. 2545....
ARRL Antenna Compendium. Vol. 3. Order No. 4017 ....
ARRL Antenna Compendium. Vol. 4. Order No. 4912.
5
6.

... $34.95
$34.95
$22.95
$17.95
$22.95

ARRL Antenna Compendium. Vol. 5. Order No. 5625.
ARRL Antenna Compendium. Vol. 6. Order No. 7431.
ARRL Antenna Compendium. Vol. 7. Order No. 8608....
NEW! ARRL Antenna Compendium. Vol. 8. Order No. O
RSGB Practical Wire Antennas. Order No. R878....
RSGB Practical Wire Antennas 2. Order No. 9563..
NEW! RSGB HF Antennas for Everyone. Order No. 0145
RSGB HF Antennas for All Locations. Order No. 4300....
RSGB Antennas for VHF and Above. Order No. 0501......
RSGB Building Successful HF Antennas. Order No. 0800..
RSGB The Antenna Experimenter’s Guide. Order No. 6087
RSGB HF Antenna Collection. Order No. 3770....

RSGB Antenna Toolkit 2. Order No. 8547 ......
RSGB Backyard Antennas. Order No. RBYA
RSGB Radio Propagation - Principles and Practice. Order No. 9328 ....
Antennas: Fundamentals, Design, Measurement. Standard Edition.
Order No. 0320....
Antennas: Fundamentals, Design Measurement.
Order No. 0175
Tower Climbing Safety & Rescue. Order No. 1108
Electronic Applications of the Smith Chart. Order No. 7261 ....
Radio-Electronic Transmission Fundamentals. Order No. RETF ...
Transmission Line Transformers. Order No. TLT4 ........ccccocevvenne
Transmission Line Transformers. CD-ROM. Order No. 9088

CD-ROM Collections

2009 Periodicals on CD-ROM. Order No. 1486
2008 Periodicals on CD-ROM. Order No. 9406.
2007 Periodicals on CD-ROM. Order No. 1204 .
2006 Periodicals on CD-ROM. Order No. 9841 .
2005 Periodicals on CD-ROM. Order No. 9574 .
2004 Periodicals on CD-ROM. Order No. 9396 .
2003 Periodicals on CD-ROM. Order No. 9124 .
2002 Periodicals on CD-ROM. Order No. 8802
2001 Periodicals on CD-ROM. Order No. 8632
2000 Periodicals on CD-ROM. Order No. 8209 .
1999 Periodicals on CD-ROM. Order No. 7881.....
1998 Periodicals on CD-ROM. Order No. 7377.
1997 Periodicals on CD-ROM. Order No. 6729.
1996 Periodicals on CD-ROM. Order No. 6109.
1995 Periodicals on CD-ROM. Order No. 5579.....

NEW! Callbook CD-ROM. Winter 2011 Edition. Order No. 0210
HamCall™ CD-ROM. Order No. 8991
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MIRAGE.

.160 Watts on 2 Meters!

Turn your mobile, base or handheld into 160 Watt powerhouses and talk further,
longer, clearer. . . All modes: FM, SSB, CW . . . Superb GaAsFET preamp . . .

Remote controllable. . .

Overdrive, high SWR, Over-temperature protection . . .

The MIRAGE B-5018-G gives you 160 Watts output for
50 Watts input on all modes -- FM, SSB, or CW!
Ideal for 25-50 Wett 2 Meter mobile or base.
Wesak signals pop out with its low noise GaAsFET
preamp and its excellent 0.6 dB noise figure.
Selectable 5, 8 or 14 dB preamp gain.
Exclusive MIRAGE ActiveBias™ circuit gives
crystal clear SSB without splatter or distortion.
B-5018-G is legendary for its ruggedness and is

B-1018-G, $409.95. MIRAGE's most
popular dual purpose HT or mobile/base
o amplifier. 160 Watts out for 10 Watts in.
¥a 1 For 0.25-10 Watt rigs.
¥ B-2518-G, $329.95. Same as B-5018-G
7" but for 10 to 25 Watt mobile or base. 160
" Watts out for 25 Watts in.
! RC-2, $49.95. Remote Control. On/Off pre-
* amp On/Off, selects SSB/FM. With 25 foot cable.

fully protected -- high SWR or excessive input power B-5018-G
automatically bypasses the B-5018-G to prevent damage. $

Power Curve -- typical output power in Watts

95
Heavy-duty heatsink spans entire length of cabinet. 3 2 9

B-1018-G

25 | 50 | 140( 150|160 | 160

Power transistors protected by MIRAGE's Therm-O-Guard™.

B-2518-G

5| 7 [40| 60| 80 [100|125 160 | 160

Has adjustable delay RF sense Transmit/Receive switch and

B-5018-G | --

2 15| 25|40 |50 |70 130 160

remote externa keying. 16-20 Amps at 13.8 VDC.12x3x5": inches.

Watts I n

3|5(|8(|10]15 35| 50

For handhelds up to 8
Watts. 35 Wetts out for 3-8 g
Wettsin (18 W out/1W in)!

18 dB GaAsFET preamp.
All modes: FM, SSB, CW. RF

35 Watts for 2 Meter HT
g | 144/440 MHz Amp

Boost your dual band
144/440 MHz handheld
to a powerful mobile/base
-- 45 Watts on 2 Meters/
35 Waits on 440 MHz! Works ¢ ,B53 o
with all FM handheldsto 7 °1. 79
Watts. Includes full duplex
operation -- lets you talk on one band, listen
on other at same time. Auto band selection,
RF sense T/R switch, single connector,
reverse polarity protection, S\Wx1%:Hx5D

$14 Q95
sense T/R switch. Reverse 1 19
polarity protection. Includes
5Y.Wx13/.Hx4%.D in.

35 Watts, *99°, FM only
2 Watsin. Like B-34-G, FM only, less pre-
amp, mobile bracket. 3"/sWx1%/:Hx44.D in.

mobile bracket, 1 year warranty.
B-34, $99.95. 35 Watts out for ‘

the finest antenna tu

...the VECTRONICS HFT-1500
* High Current Roller Inductor
» SSB*Analyzer Bargraph™

» Cross-Needle Meter

* 6 Position Antenna Switch

e Built-in 4:1 Balun

e Gear driven Turns Counter

/ MIRAGE Dual Band \

. i)
100 Watts for 2m HT

100 Watts out for 2-8 Watts
in! Great for HTs up to 8W.
FM, SSB, CW. 15 dB GaAs-

FET preamp, RF sense T/R,
high-SWR protected. B-310-G$2 2 995

http: //www.mirageamp.com
Nearest Dealer, Free catalog, To Order .

800-647-1800

Tech: 662-323-8287 Fax: 662-323-6551

Qw. Mobile bracket. One year Warrant)y

Sar VI le, MS 39759
Prices/specs sub ect to change
without noti cdobllganon ©2010.

300 | d strlal Park Rd
MIRAG

. the world’'s most rugged VHF/UHF amplifiers!

ner madel

voice peaks. Has level and delay controls.
Accurate SWR/Power Meter
A shielded directiona coupler and
backlit Cross-Needle meter displays accu-
rate SWR, forward and reflected power
simultaneously. Reads both peak and
average power on 300/3000 Watt scales.
6 Pos. Ceramic Antenna Switch
Select two coax fed antennas (tuned or

The VECTRONICSHFT-1500 is
not just an antenna tuner . . . it'sa
beautifully crafted work of art, using
the finest components available and
the highest quality construction.

Every HFT-1500 auminum cabinet is
carefully crafted with a super durable paint
that won't scratch or chip.

Attractive two-color Lexan front panel
is scratch-proof. Take a quarter. Scratch
the front panel. You won't leave a mark!

Arc-Free Operation

Two 4.5 kV transmitting variable capacitors
and a massive roller inductor gives you
arc-free operation up to 2 kW PEP SSB.

Precision Resetability

A sturdy hand cranked roller inductor

lets you quickly fly from band to band. A

precision 5-digit gear driven turns counter Exclusive 21 segment bargraph lets
lets you accurately retune. you visualy follow your instantaneous

VECTRONICS..

L arge comfortable HFT-1500
knobs and smooth
vernier drives make

tuning precise and

make accurate resetability a breeze.
Absolute Minimum SWR
You can tune your SWR down to the
absolute minimum! Why? Because all
network components -- roller inductor and
variable capacitors are fully adjustable.
Tune any Antenna
You can tune any real antenna from
1.8 to 30 MHz, including all MARS and
WARC bands. You can tune verticals,
dipoles, inverted vees, Yagis, quads, long-
wires, whips, G5RV's, and more
SSB* Analyzer Bargraph™

479

easy. Bright red pointers on logging scales inches. One year limited warranty.

bypassed), balanced line/wire or bypass.
Built-in Balun
A heavy duty two ferrite core 4:1 balun
feeds dual high voltage Delrin terminal
posts for balanced lines. 5.5x12.5x12

Call toll-free, 1-800-363-2922
Order the HFT-1500 from Vectronics.
Try it for 30 days. If you are not com-
pletely satisfied, return it for a full refund,
less shipping and handling -- no hassles.

Np: //WWW.VECTI onics.com
Nearest Dealer, Free catalog, To Order . . .

800-363-2922

Voice: 662-323-5800 Fax: 662-323-6551

VECTRONICS®

300 Industrial Park Road,Starkville, MS 39759, USA
Prices/specs subject to change without notice/obligation 2010 Vectronics

. the finest amateur radio products made!
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Practical Circuits and Design

NEW! The ARRL Handbook—2011 Edition.

The most comprehensive guide to radio electronics and
experimentation. Part reference and part applied theory,
it is filled with electronic fundamentals, RF design, digital
and software radio technology, and antenna construction.
Always Revised! This Edition includes new topics,
project material, and expanded content.

CD-ROM Included! (version 15.0)

BONUS OFFER! Get the HARDCOVER edition

/ for the softcover price when you order NOW or
while supplies last.
Hardcover. Book and CD-ROM. Order No. 0960...
Softcover. Book and CD-ROM. Order No. 0953
Understanding Basic Electronics. 2nd Edition.

! yaiibeooK

P e A,

Order No. 0823 ....ARRL Member Price $29.95.......... $32:95
Basic Radio—Unde g the Key Building Blocks.

Order NO. 9558 ........ooviueuiiiirieiereieiict ittt $29.95
Digital Signal Processing Technology.

Order NO. 8195 ........ccoiiiiiieireeee s $34.95.......... $44-95

ARRL’s Hands-On Radio Experiments. Order No. 1255
Hands-On Radio Parts Kit. Order No. 1255K ..........
The ARRL RFI Book. 3rd Edition. Order No. 0915...
Experimental Methods in RF Design. Revised 1st Edition.
Order No. 9239
NEW! ARRL’s Pic Prog g g : :

Order NO. 0892 .........ccoovveveiieiiiiene ARRL Member Price $39.95.......... $44-95
NEW! ARRL PIC Programming Kit. Order No. 0030............c.cccoov...
L/C/F and Single-Layer Coil Winding Calculator. Order No. 9123
Introduction to Radio Frequency Design. Order No. 4920..
ARRL’s RF Amplifier Classics. Order No. 9310 ..
More QRP Power. Order No. 9655.....
QRP ROMPS. Order NO. 0L60..........ccourueriiiiieeeieieiisieieieieseseseseeee e sesessesens o $18
ARRL'’s Low Power Communication. 3rd Edition. Order No.1042..........
ARRL'’s Low Power Communication with Cub CW Transceiver Kit.
Order N0.1042K
NEW! ARRL Morse Code Oscillator Kit. Order No. 0022 .
NEW! Morse Code Key. Order No. 0242................
NEW! Keyer Touch Paddle Kit. Order No. 0670....
MFJ 20-meter CW Cub Transceiver Kit. Order No. 0018......
Do-lIt-Yourself Circuitbuilding for Dummies. Order No. 0015.
Electronics for Dummies. 2nd Edition. Order No. 0196..
Electronics Projects for Dummies. Order No. 9944
Practical Digital Signal Processing. Order No. 9331
Power Supply Handbook. Order No. 9977...................
Electromagnetic Compatibility Engineering. Order No. 0192
Discrete-Signal Analysis and Design. Order No. 0140 .
RF Components and Circuits. Order No. 8759 ....
Practical Radio Frequency Test & Measurement.
Communications Receivers. Order No. CR3E .....
Radio Receiver Design. Order No. RRCD..........
HF Radio Systems & Circuits. Order No. 7253 ....
Build Your Own Low-Power Transmitters. Order No. 9458
AC Power Interference Handbook. Order No. 1103....
Power Supply Cookbook. Order No. 8599............
Instruments of Amplification. Order No. 9163......
NEW! RSGB Homebrew Cookbook Order No. 0232
RSGB International QRP Collection. Order No. 0020
RSGB Weekend Projects for the Radio Amateur. Order No. 0123...

Digital and Image Communications

VHF Digital Handbook— 1st Edition.

Everything you need to get started in digital radio applications. Includes

Packet Radio, APRS, D-Star, digital applications in public service and emergency
communications, and more!

Order NO. 1220.......ccucuiiiiiiiiiiciiet i $19.95
ARRLs HF Digital Handbook. 4th Edition.
Order NO. 1034 ...ttt $19.95

VolIP: Internet Linking for Radio Amateurs. 2nd Edition.
Order No. 1431
GPS and Amateur Radio. Order No. 9922...
The ARRL Image Communications Handbook.
Order No. 8616
Your Guide to HF Fun. Order No. 0153 ....
RSGB RTTY/PSK31 for Radio Amateurs. Order No. 0329
Nifty E-Z Guide to PSK31 Operation. Order No. 0370...
Nifty E-Z Guide to D-STAR Operation. Order No. 0125.....
Digital Communication Systems Using SystemVue.
Order NO. L0B4.......cveiiiieeiieieie ettt sttt ettt b ene e anen

ARRL The national association for
AMATEUR RADIO™

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

Public Service and Emergency

Communications
The ARRL Digital Technology for Emergency Communications Course.
CD-ROM, version 1.0 Order NO. 1247 .........c.cccvviiiiiiiiiiiiseeeie e $49.95

The ARRL Emergency Communications Handbook. Order No. 9388....$19.95
The ARRL Emergency Communication Library. CD-ROM, version 1.0

Order No. 9868
ARES Field Resource Manual. Order No. 5439...
Emergency Power for Radio Communications. Order No. 9531
Amateur Radio Emergency Communications Course Book Level 1.
Order No. 8462......
PR-101 Course on
ARES Hat. Order No. 0099
ARES Mesh Vest. (M-3XL) Order No. 0128....

ARES Solid Vest with Pockets. (M-3XL) Order No. 0136

Space and VHF/UHF/Microwave

Communications

The ARRL Satellite Handbook. Order No.9857
NOVA for Windows. CD-ROM. Order No. 8754 ....
RSGB Amateur Radio Astronomy. Order No. 992
RSGB Radio Nature. Order No. 0240 ..........ccccccevueiens
The ARRL UHF/Microwave Projects CD. Order No. 8853... .
International Microwave Handbook. 2nd Edition. Order No. 0330.......... $29.95
RSGB VHF/UHF Handbook. 2nd Edition. Order No. 1229
RSGB Microwave Projects. Order No. 9022 ..................
NEW! RSGB Mocrowave Know How. Order No. 0303

History and Adventure

The Secret Wireless War— Softcover Edition.

The Story of MI6 Communications--1939-1945 (World War II).
This is an extraordinary story that includes hams among those o
patriots that undoubtedly helped the allied war effort.
Order No. 0262
Edgar Harrison. Order No. 0270....
YASME--The Danny Weil and Colvin Radio Expeditions.
Order No. 8934 $24.95

Hiram Percy Maxim. Order NO. 7016 .........ccoeireinerinienneneeie e $19.95
200 Meters and Down. Order No. 0011
The Gil Cartoon Book. Order No. 0364 ...
The Story of W6RO and the Queen Mary. DVD Order No. 1344
Crystal Clear. Order No. 0353
Don C. Wallace: W6AM, Amateur Radio’s Pioneer.

OFder NO. O0L6......c.ccueieiiieiiieeii ettt $29.95
World War Il Radio Heroes: Letters of Compassion.

Order No. 1268
Perera’s Telegraph Collector’s Guide. Order No. 1277....
Perera’s Telegraph Collectors Reference CD-ROM. Order No. 1282.
The Story of the Enigma CD-ROM. Order No. 1296..
Keys Il: The Emporium. Order No. 1372.....
Keys IIl: The World of Keys. Order No. 1381.
Full Circle: A Dream Denied, A Vision Fulfilled. Order No. 0152.
Frozen in Time. Order No. 0098

Ordering Information

For a complete publications listing or to place an order, please contact us:

1. To order or obtain the address of an ARRL Dealer near you, call toll-free (US): _' 1
1-888-277-5289 (non-US call 860-594-0355) 8 AM-5 PM Eastern time,
Monday-Friday.

2. Fax 1-860-594-0303 24 hours a day, 7 days a week.
3. By mail to: ARRL, 225 Main St, Newington CT 06111-1494
4. Visit our World Wide Web site: http://www.arrl.org/shop

Shipping and Handling Rates:
Add the following amounts to your order to cover shipping and handling (S/H). US orders
will be shipped via a ground delivery method. Orders outside of the US will be shipped via
an international delivery service. Express delivery options and other specialty forwarding
services are available. Please call, write or email for more information.

- Sales Tax:
Order International Economy o
Value us 2-4 weeks delivery s(,:a‘lll' easdgf gjntszﬁﬁzﬂeing
S/H). VA add 5%
Up to $20.00 $7.50 $15.00 i e chaging
S/H). Canadian
$20.01 to $50.00 $10.50 $25.00 Provinces NS, NB
and NL add 13%
$50.01 to $250.00 $12.50 $35.00 HST (excluding
S/H), all other
Single CD-ROM First Class Mail n/a Provinces add
5% GST (excluding
S/H).
Over $250 Contact ARRL for shipping
options and rates: orders@arrl.org

We accept the following major credit cards: American Express, MasterCard, Visa and
Discover. Prices and product availability are subject to change without notice.
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Yaesu Coupons are effective until January 31, 2011,

It’s Here!

FT-2000/FT-2000D
HEG6M, 100W/200W

100 Watts of power
output on SSB, CW,
and FM (25 Watts AM carrier).

$20

Coupon

$200

$200 Coupon
FTDX-5000/D/MP Series G ; ;i i Coupon
Shown above withSM5000 Station Monitor

(optional on some versions).

i FREE FTM-350R 3
$20 Scast _ 2M/440 50W/ FTS:;feoof‘tﬁesa%T FT-897D
Coupon ith Purchas 220MHz 1W/ IF DSP technology, HF/6/2/440 all mode
$20 “APRS & WIRES Ready world class performance, ~ Portable 100W HF/6,
Coupon GPS (optional) easy to use 50W 2M, 20W,
FT-817ND FT-857D" 440MHz

HF/6/2/440

FREE
MH-6886) $40

with Purchas
Coupon

HF/6/2/440 all mode

s1o

with Purchas

FREE Coupon
YSK-8900
with Purchase

Coupon

FT-1900R FT-2900R FT-7900R
FTM-10R FT-8800R FT-8900R 144-148MHz 2 meter transceiver Dual bander
144/440MHz 50/40W/ 2M/440MHz 10M/6M/2M/440MHz | —
. I opat ‘ $300
Vx 8 serles VX-8DR . gupg Coupon

50/144/440MHz
GPS unit and
Antenna Optional,
Lithium lon battery

$50

Coupon

VX-8GR

2M/440MHz Triple Band VREF, full dual rx, external power supply.

Full 5 watts VX-8DR is an APRS? FTDX-9000C/D/MP
144/440MHz enhanced version 400 watts, dual analog meter sets, LCD display,
NEW! of the popular VX8R. VX-3R VX-7R/RB memory card installed, main and sub receiver

O $500 $200 $500 |c.7800
. i Bt il Puthose Vi s HF/om @
200 Watts,
HF/50 MHz
All Band

G .
ocomer &1, 2010, IC-7700 IC-7600
No compromise RX performance USB, LSB, C\X, RTTY, m $20

PSK31, AM, FM LSl Gitt Certificate

INCLUDED - with Purchase*
WITH

YOUR PURCHASE

RMK-7000 ~—

$25

. Coupon

1C-7200 5W HT

ID-880H

HF/6 100w/ . z
" /., T IC-7000 IC-718 2M/440 Dual Band
HF/6M/2M/440 HF 100W on HE, : $40
IF DSP . VOX operation - Bl i et

with Purchase*
IC-R9500 i)
144/430(440) MHz
and above 2GHz band,
+5dBm IP3 capability 1C-2820H
2M/440 dual bander

1C-2200H
2M 65W FM Mobile

* Restrictions apply, contact your HamPROS Dealer for details.

TM-V71A 3 $3° $225 TS-2000S/ Heil Sound
1000 Alpha Coupon T5-2000X peals
Memories, ¢ o IS'ZOOOS“'F High performance ro Set
Coupons good thru January 31,2011 Dual Display' $275  true IF/stage DSP B ] Elite
Coupon on main band. Boomset

T5-2000X
Featuring the

m Xk
Coupon
21;'2-|2('):/2A 5 ?40 TM-D710A Coupon HC-6 Wide
TS-590S TS- 480HX/TS- S 2M/70cm Response
160-6 meters 480SAT Mobile Microphone
TH-D72A HF/6M $30 SOW/50W, Element.

Optional Voice TM-271A
144/440 MHz Ci i
5W l—{T/GPS/T NC AllMode Transceiver oo Synthesizer, 2 FM Transceiver

il 2M/440MHz

1C-V80
2M 5.5W

Watch for1
Holiday
Specials

Assécnated Radio
800-497-1457

Local (913) 381-5900

FAX (913) 648-3020

8012 Conser

Overland Park, KS 66204
www.associatedradio.com

Radio City, Inc.
800-426-2891

Local (763) 786-4475
FAX (763) 786-6513
2663 County Road |
Mounds View, MN 55112

www.radioinc.com
Find us on Twitter:

twitter.com/mnradiocity

Universal Radio, Inc.
800-431-3939

Local (614) 866-4267

FAX (614) 866-2339

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

Lentini
Communications, Inc.
800-666-0908

Local (860) 828-8005

FAX (860) 828-1170

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

Austin Amateur
Radio Supply
800-423-2604

Local (512) 454-2994
FAX (512) 454-3069
5325 North I-35
Austin, Texas 78723

www.aaradio.com
b We participate in all radio
ol manufacturers’ coupon, free
accessory, and rebate

programs, and stock a

T tremendous variety of radio
v I s ‘ and accessory products
from essentially all of the

major Amateur Radio

manufacturers. If you don’t
see what you are looking for

DISC VER in this ad, give us a call!

Prices, products and policies may vary between dealer locations.
Not all dealers have all product lines. All prices and products
subject to change. Not responsible for typographical errors.

i
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AUTEK RESEARCH

ADVANCED ANTENNA ANALYSTS™

WM1 Computing Deluxe
RF1 RF AnalySt Power/SWR Meter
1.2 to 34 MHz. Frequency, SWR, | ¢159 95 + S/H
Impedance, L & C. Advanced and | what you want: SWR on one

low priced. $139.95 + S/H meter, power on the other!

No adjusting or crossed
VAL Vector RX Analyst | needles! PEP or Average.
0.5 to 32 MHz. Freq., SWR, Large lit meters. Remote RF
Impedance, L & C, R & X. Sign head. 1.5 to 30 MHz. 1 to
of X. Much More! $199.95 + S/H

2000 watts. Usable on 6M.
RF5 VHF Analyst
3510 75 MHz & 138 to 500 MHz
Frequency , SWR, Impedance
$229.95 + S/H

Each analysts has a low power “xmtr” to go anywhere in its range — not just the ham bands. Measures SWR, feedline loss,
baluns, 1/4-wave lines. Measure at the antenna or in the shack. Adjust Yagis, quads, loops, dipoles, verticals, slopers,
networks, traps and much more! Each is microprocessor-based and pocket-sized — about the size of the battery pack in others!
Only about 8 0z. Uses one 9V standard battery. For much more information, please visit our web site.

Call to order with MC, VISA or send Check, MO. Add $12 S/H in 48 States ($14 for WM1). Add tax in FL.
We ship worldwide. See our web site for all rates and combo discounts.

PO Box 7556, Wesley Chapel, FL, 33545 USA, (813) 994-2199
www.autekresearch.com

NEW!
43' VERTICAL

Ferrite and iron powder cores. Beads.
Our RFI kit gets RFI out of TV’s,
telephones, stereos, computers, ete.
12 beads, 12 cores, full instructions.
Model RFI-4.........ccocmveirrerreens $35.00

+$8 S&H (for total order) Tax in Calif.

Discount Prices- Great Service- 24 x 7 X 365

The New
LDG YT-847
Autotuner
Take alook at
our
discounted
price!

For a GREAT PRICE and FAST DELIVERY on many

product lines including Alinco, Arrow Antennas, Comet,

Daiwa, GRE, Heil, Jetstream, LDG, Opek, Ramsey Kits,
W2IHY, West M ountain, Radio and More

www.CheapHam.com

By Joel R. Hallas, W1ZR

Explore the design, construction and
applications of the different types

of antenna tuners. Uncover if one is
necessary in your station, what type
of tuner is needed and where to install
it for maximum improvement. This book
will give you a better understanding

of your antenna system and the way

it can be enhanced through the
selection and use of the appropriate
antenna tuner.

Contents:

» Why Might | Need an Antenna Tuner?
* A Look at a Typical Configuration

So Just What is an Antenna Tuner?
Tuning an Antenna Tuner

The Internal Tuner—How Does it Help
An External Tuner at the Radio
Transmission Lines and Loss

Moving the Tuner to the Back 40

Transmission Line Choices for
Low Loss

Balanced Versus Unbalanced Lines

So What's a Balun, an Unun,
a Choke?

Balanced Antenna Tuners

Antennas that Work Well with Tuners
A Survey of Available Tuners

Making Your Own Tuner

ARRL Order No. 0984
OnIy $22.95*

*plus shipping and handling

R R L The national association for
A AMATEUR RADIO™
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 12/2010
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R&L Electronics

1315 Maple Ave HAMilton, Oh 45011 | gcal/Tech 513-868-6399 (800)22 1 _7735

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

JESTR“‘EAM

L] \ puu;.nw AL

- mx oy

- JTPS28

$84.95

28 amp max,
25 amp continuous power supply.

28 amp surge, 25 amp continuous at 13.8 VDC, light
weight, only 4 Ibs! Compact, only 7" x 2.25” x 8”, Five way
binding post for high current radios, Quick connectors for
low current accessories, over voltage protection, over cur-
rent protection, quiet internal cooling fan with fan on LED,
switchable AC input voltage, 110 or 220VAC.

High Current
Jacks in Back

25 amp

FT950

This superb
radio features
DSP filtering,
100 Watts of
power output,
factory installed antenna tuner and many of the

outstanding ergonomic and performance fea-
tures first introduced in our FTdx-9000 and FT-

2000 flagship radios.
DMUZ2000 Data Management Unit............... Call
FH2 Remote Keypad............crivmmiiienninnnns 89.95
MD100A8X Desk top mic . 139.95

MD200A8X Desk top mic .
SP2000 External Speaker.........cccc...mmmvvvonins
UTUNINGKIT A, B, or C model

189.95
Call

FT19OOR

The ruggedly built yet
compact new
FT1900R 2m trans-
ceiver brings you
Yaesu's legendary
mechanical toughness
along with outstanding receiver performance
and 55 watts with crisp, clean audio that will get
your message through!
JTPS14M Jetstream Power Supply
MLS100 External Speaker ................
MX2 Hustler 2m Mag Mount..............coco..ov...

- VX8GR/DR |

Bluetooth Hands-Free Operation
with GPS/APRS and Real RF-
Dual Wideband Receive...

The next generation Amateur
Handheld transceiver from Yaesu,
who has been introducing Leadlng

-Edge Transceiver Technology for

years.

BH1A Bluetooth Headset Stereo...........cccccoe.... 89.95
BH2A Bluetooth Headset MONn0.............cuunee.. 84.95
BULBluctooth-bnitrsnamnsnmsmmmnnns 74.95
CD40 Charger Cradle BH1 & BH2................. 25.95
CD41 Rapid Charger Cradle............ooiconeenvecees 34.95
GoCagiSoltiCase il 15.95
FBA39 Alkaline Battery Tray .......ccoooevveennneen 27.95
FGPS2 GPS Unit for VX8DR ......cvvvvveevvivsnannes 74.95
FNB101LI 7.4V 1100mAh LI-lon... %
FNB102L1 7.4V 1800mAh Ll-lon... w14,
MHT74ATA Speaker MiC..........ccovuuuemsiessessinminns 46,95
NC85B Wall Charger for CD40 .........c..cccoeuvnnns 16.95

We have a very large

stock of Yaesu. If you

don’t see it listed here,
give us a call!

s YAESU

Choice of the World’s top DX’erss™

JTPS31MB

$89.95

30 amp max,
continuous power supply.

30 amp small quiet power supply. This supply is all
you need to run most all your 12 volt radios and acces-
sories in your ham shack. Switchable volt/current me-
ter on the front. On/off switch on the front. Adjustable
voltage 4-16V, knob on the front. High current jacks on
the back of the supply. 30 amp surge, 25 amp continu-
ous. 3 Ibs, 5" x 2.375" x 6.125"

FT18800R

If you're ready for the
best in a Dual-Band FM
Mobile Transceiver, the

FT-8800R is ready for
you! With easy operation,
outstanding receiver performance, and cross-
band repeat capability, the FT-8800R is the new
standard of comparison!!

ADMS21 Software and cable ..........cvwewreevvnee 39.95
JTPS14M Jetstream Power SUpply .........c..c... 49.95
MLS100 External Speaker ................ccweeeernnence 46.95
MMB60 Quick Release Mobile Bracket.......... 32.95
YSKB8900 Separation Kit............ccocereeeecrreerienns 41.95

FT/900R

Yaesu's economically priced
One-Touch Operation FT-

Back-lit push button controls

ensure extraordinarily easy

and safe operation while driving at night. The

exceptionally wide receiver coverage provides
all sorts of additional uses!

ADMS2K Programming software and cable... 39.95

MEK?2 Microphone Extension Kit.................. 45.95
JTPS14M Jetstream Power SUpply .........cc...... 49.95
MLS100 External Speaker ..........co....vmerreeennn: 46.95
MMBG60 Quick Release Mobile Bracket ......... 32.95
YSK7800 Separation Kit.......ccoooeueerveveeesmnienns 29.95
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CD-ROM Included! The CD-ROM includes the
entire book in a fully searchable PDF format as well
as ON4UN's software (Windows® XP only), antenna
modeling files, photographs and more.

System Requirements: Windows® XP, Windows Vista® or Windows® 7, as well

as Macintosh® systems, using Adobe® Acrobat® Reader® software. The Acrobat
Reader is a free download at www.adobe.com. PDF files are Linux readable.

Contents:

* Propagation

» DXing on the Low Bands

* Receiving and Transmitting Equipment
* Antenna Design Software

* Antennas: General Terms and Definitions
* The Feed Line and the Antenna

* Receiving Antennas

* The Dipole Antenna

» Vertical Antennas

e Large Loop Antennas

* Phased Arrays

e Other Arrays

* Yagis and Quads

* Low Band DXing from a Small Garden
* From Low Band DXing to Contesting

Available December

ON4UN’s
Low-Band DXing

Antennas, Equipment and Techniques
for DXcitement on 160, 80 and 40 Meters

By John Devoldere, ON4UN

This fifth edition features new and updated
material. Highlights include...

...a thoroughly revised discussion of receiving
antennas. You'll discover how to greatly enhance
their operational bandwidth. In addition, low-signal
transformers for Beverages and other receive-only
antennas are analyzed in great detail, along with
effective common-mode filters.

...a new examination of phased arrays, with new
concepts such as the hybrid-fed 4-square array
and opposite-voltage feed system. This is a must-
read for every serious antenna builder!

...dozens of new propagation maps based on
DX Atlas, as well as an in-depth analysis of the
influence of sunspot cycles on 160-meter ducting.

...a new discussion of cutting edge technology
including Software Defined Radio and the
revolutionary LP-500 Digital Station Monitor.

Order Online www.arrl.org/shop
or Call Toll-Free 1-888-277-5289 (US)

ON4UN'’s Low-Band DXing
Fifth Edition

ARRL Order No. 8560
Only $44.95*

*shipping and handling charges apply.
Sales Tax is required for all orders
shipped to CT, VA, and Canada.
Prices and product availability are
subject to change without notice.

ARBRL i

225 Main Street, Newington, CT 06111-1494 USA A

i
SHOP DIRECT or call for a dealer near you. ‘_,, r_
ONLINE WWW.ARRL.ORG/SHOP =

ORDER TOLL-FREE 888-277-5289 (US)

QST 1/2011 By



! Coax Adapter Kit
N ew - New and in stock

Andy Crlmp Adapts N, UHF, mini-

UHF, TNC, BNC, and
Pro SMA. 144 different -*— .

a combinations A

No other tool does all this: :

Sale Price $99.73
15-30-45-50-75 Amp Powerpoles
And Molex-type Connectors

And Insulated Terminals Deluxe Coax Cl‘lmp Kit
And Uninsulated Terminals Includes crimper with extra
And has available dies for coax die set, two strippers, and coax

connectors cutter; all in a sturdy ABS car-
And is on sale for just rying case. Crimps LMR-400,

9913, RG-8, RG-213, RG-8X, RG-
$49 7 3

58, RG-316, RG-174, and more.

Professmnal .
Qade wire strip- We have more Powerpole %

per. On sale now Stuff Than Anybody!

for just $15.00 4 f R *Q-
_ 40W variable tem- _

perature soldering
station Blowout Gadgets and Gizmos Galore
] Sale price $25.00 / Every Santa knows this is the place to find all the parts
= need for that next project. Low-loss coax and jumpers, LI
-400, Bury-Flex, ladder line, antenna rope, pulleys, wit:
baluns, and more are ready for immediate shipment.

Quicksilver Radio Products

Sign up on our Web Site for your free newsletter.
Ham Radio news, artncles, and specnal subscriber discounts




Gediiafofneiselandfinterterencelthisfehristmas
Wit @ DSP nelss cansaling prochued -~
Fita DIY DSP module "

inside your speaker
or old radio!

e —

ah |
Remove QRM & QRN  NEDSP1062-KBD HEAR IT

NEDSP1061-KBD HEAR IT  Across all bands! Amplified DSP module
Low level audio module DIY Install into your own extension speaker

- Easy to follow DIY install manual « 8 filter levels - 3Watts audio (40hm)

- Instructions available for Yaesu FT-817, » On/off audio bypass mode

FT-847, FT-897 & FRG100 Kenwood TS50 * 12 -18Vdc (500mA max) - Install guide

& TS440, Alinco DX-77, Icom 706 MK IIG & » Will fit into most speakers - Fitting guides
736/738 and Realistic DX-394 available for: Yaesu SP8 & SP2000, Kenwood
- Can also be fitted into many other radios SP31, Icom SP20 and TEN-TEC307B

HEAR IT ANEM MKII DSPKR

-

levels - Audio bypa
- Use with a speal
headphones - Supplied w
manual & audio/power leads

fax: 256 880 3866 B\ il able; from:|
4 wircom  ICASCNEURCIIQERIE GAP Antenna Products Inc.
info@udrecon  IUCINMSICHIMCIMGNISNN 7)o 175 71 o
: : I

Products designed and manufactured in the UK by bhi Ltd - Www.bhi-ltd.com www.gapanitenna.com

—— DTMF decoder board with eight relays
Advanced Specialties Inc. Remote control eight "
“New Jersey’s Communications Store” devices via radio audio. Ofﬁ Cl al AR R L
YAESU = ALINCO = MFJ = UNIDEN = COMET Password protection !
and much. much more! against unauthorized . J
g ; entry. Unique board ID. M h d
’ HUGE ONLINE CATALOG! ' e e €renan |Se
- . . with relays. 45" x 2.5". =
www.advancedspecialties.net Intuitive Circuits. LLC

800-926-9HAM = 201-843-2067 Voice: (248) 5884400 ~ DTMF-8 $119%
114 Essex Street, Lodi, NJ 07644 http://www.icircuits.com Visa « MC « Prepayment

Awesome Audio Demonstration!

www.w2iiv.com  Your Transmit Audio Is Outstanding!

The W2IHY 8 Band Audio Equalizer And Noise Gate brings professional
audio processing technology to your shack...affordably!

The W2IHY 8 Band Audio Equalizer And Noise Gate provides three powerful audio-
management tools for you microphones and radios. Fine-tune your microphone with
8 Bands of Equalization. Customize your audio for that rich, full broadcast sound or
penetrating, pileup busting contest and dx audio. Change from one audio “personality”
to another instantly with smooth-action slide pots. The highly effective Noise Gate
eliminates background noises picked up by your microphone. Increases signal clarity
and presence.

Universal Microphone and Radio matching capabilities let you interface practically
any microphone with any radio! Comprehensive impedance matching and signal
level controls for input and output, 8-pin, XLR and RCA microphone jacks.
Headphone monitor. Extensive RFI protection.

W2IHY 8 Band Audio Equalizer And Noise Gate $269.99

Microphone Cable (specify radio make & model) $30.00
W2IHY Dual Band Audio Equalizer And Noise Gate $154.99 (Kit $119.99

S&H $15.00 Three year parts - —
& labor warranty. Q "-El

4 Tigertronics SignaLink"USB A

WSPR PSK31 SSTV RTTY MT63 CW +more! Nothing beats the SignaLink USB’s combination of
performance, value, and ease of use! Whether you’re
new to Digital operation, or an experienced user, the
SignaLink USB’s built-in sound card, front panel con-
trols, and simplified installation will get the job done
right the first time—and without breaking the bank!
The SignaLink USB supports all sound card digital and

voice modes, and works with all radios. It is fully as- "D ~p Ny v
2 & sembled (made in the USA!) and comes complete with ()"Jder NU X
— printed manual, software, and all cables. Visit our o th
Only $99 95“/h website today for all of the exciting details! | | \e'
for most SignaLink USB models = 3 J W i !’
Order Toll Free! | {
See website for Holiday Special! | “a ys"'

iyerlrenics | 800-822-9722
Grants Pass, Oregon 541-474'6700

\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

www.tigertronics.com Personalization

j Available
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INDUSTRIES™

American Built & Reliable

T
[

.
g Eea

[Ty vlrass

ABR Industries' RG8/X 16ga Strd BC, CCPE Dielectric
Mil-Spec Non- Contaminating Direct Burial Black

PVC Jacket. Nominal Attenuation per 100ft.

30MHz 1.4, 50Mhz 2.1, 400MHz 6.60

Nominal Capacitance pF/FT 24.8

VP 82%, RoHS Compliant.

Each is built w/PL259 Connectors on Each End,
Protected w/Weather-Proof HST and
Identifying Color-Coded HST.

Part # Length/Ft Pricelea
218XA-PL-1.5 oo LT $9.95

218XA-PL-3 oo 3 s $11.95

218XA-PL-6 ..
218XA-PL-12
218XA-PL-15
218XA-PL-18
218XA-PL-25
218XA-PL-50
218XA-PL-75
218XA-PL-100 ...
218XA-PL-150...

For more details, other products, specials, and to place an order pleas

ABR Industries™

8561 Rayson Rd. Ste A « Houston, TX 77080
713-492-2722 « www.abrind.com

First Rate Products » Reliable Performance » Great Prices

Made in USA

e
TTUPERTET R

ABR Industries’ RG213/U 13ga Strd, BC Solid
Polyethylene Dielectric, Mil-Spec Ultra Violet Resistant,
High Flexible, Non-Contaminating, Direct Burial Black
PVC Jacket. Nominal Attenuation per 100ft 10MHz .6,
50Mhz 1.5, 400MHz 4.8. Nominal Capacitance pF/FT
30.8, VP 66%, RoHS Compliant.

Each is built w/PL259 Connectors on Each End,
Protected w/Weather-Proof HST and Identifying
Color-Coded HST.

Part # Length/Ft Pricelea
2213A-PL-3 oo KT
2213A-PL-6.. 6
2213A-PL-18....
2213A-PL-25....
2213A-PL-50....
2213A-PL-75....
2213A-PL-100..
2213A-PL-150..
2213A-PL-200

Free Shipping on Orders
of $50.00 or more.

ABR Industries’ RG8/
Injected Foam Polyi

Each is built w/PL259 Connectors on Each End,
Protected w/Weather-Proof HST and Identifying
Color-Coded HST.

sit us on line at www.abrind.com |

— FOR SALE —

For more information:
www.rossdist.com ¢ 208-852-0830
Financing Available

ROSS DISTRIBUTING
COMPANY
3 78 S. State Street, Preston, ID 83263

ARRL Membership
Adding your family
members, is easier than
ever at
www.arrl.org/join

Ross Distributing Compiljlx\

Year!

Over 16,000 manuals

From 600 manufacturers

Tactical Radio Carrier
i i ® Protect d ’d"
® Package W
® Depl -
vo? o | We Build Antennas
~—J www.tac-comm.com For You!!

- - 7
- _— 4
Happy New |
. F ' "!;
' Year

from GAP Antenna
WWW.gapantenna.com

There is a whole
new world to
explore, right from
your own back yard

Since 1992, the most trusted source for
high quality reproductions of vintage
equipment manuals including Amateur
Radio, Shortwave, Military, Scanners,

&

Audio Equipment and Test Equipment. (636)265'0448

Highest cualty, ha comes 10 Y0u 1220y srasurasimtanomnne o Fax# (866)201-0593

to use, at a reasonable price. m%— sales@radiowavz.com

Formerly W7FG Vintage Manuals sales@vintagemanuals.com WWW.radioanZ.C0m
O5F  January 2011 141




KENWOOD

Listen to the Future

-
B LTI -S> SHIFT

\

The perf"e;t internet base transceiver - straight out of the box!

__ 'F‘» a§y~to’ pe ‘gi,q Rt

o J-fﬁf?ﬂi" _;N ;m‘ZL S it ‘L for base, mobile or portable operation.

s Freet wnhbads at Kenwoodusa.com.
94 J"f—‘.JJ.JJ—‘ Iru C : e / |

- JJr —"O—JIJJJJ:—J:'J o)L GA TG 15:—‘;_‘?1;’—'3 z

KENWOOD U.S.A. CORPORATION
Communications Sector Headquarters
3970 Johns Creek Court, Suite 100, Suwanee, GA 30024

Customer Support/Distribution ]
PO. Box 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745 www.kenwoodusa.com |sosoo1 Reglstered
Customer Support: (310) 639-4200 Fax: (310) 537-8235 ADS#24008

IQA-1205 091-A



The ARRL
Ham Hadlo

!-cmn:al Cimes,
i

License Hanual
Revised Second Edition

Now inchiding Practice

Exam Software!

All you need to become an
Amateur Radio Operator!

e Easy-to-understand “bite-sized”
sections. Pass the 35-question
license test.

¢ Includes the latest question
pool with answer key, for use
through June 30, 2014.

e Software included featuring
the ARRL Exam Review CD-ROM.

¢ Designed for self-study and
for classroom use. Intended for
all newcomers, instructors and
schoolteachers.

NEW Practice Exam Software!

Ham Radio’s most popular “first
license” manual—now even better!
Use this software with your book

to review the study material. Take
randomly-generated practice exams
using the examination question pool.
Print sample exams...as many as you
like. ARRL Exam Review tracks your
progress, giving you feedback to fine-
tune your studies. You won’t have
any surprises on exam day!

Book and CD-ROM
ARRL Order No. 0977

only $29.95*

*plus shipping and handling

The national association for
AMATEUR RADIO™
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP

ORDER TOLL-FREE 888/277-5289 (US)

QST 1/2011

Ham radio tuners, amps, and accessories
for Hams who demand the best!

www.palstar.com | 800-773-7931

#==- UP THE TOWER

The Complete Guide
To Tower Construction
by Steve Morris K7LXC
"The book is a winner." -- Dave Ingram K4TWJ

This is essential reading for anyone thinking of
their first tower project!” -- Mark Aaker KSUFO

"lt's absolutely WONDERFUL."
- Paul Geerdes K8JJC

WWW., champlonradlo com
888-833-3104

VHF, UHF, HF ANTENNAS
I 5

Mini HF

T.G.M. Communications

1 Devon St Stratford.,
ON Canada NSA 2Z8
Tel. & Fax (519) 27 1-5928

www.tgmcom.com

800-727-WIRE (9473)

Still, after 28 years, The “Keywords” for “Certified
Quality” Wire, Cable, Connectors, Accessories,and
Service. See it all at www.thewireman.com
Tech Help 864-895-4195 or NSUG@thewireman.com
SOUTHWEST US? Call 405-745-WIRE (9473) For
TOP WIREMAN dealer CLEAR SIGNAL PRODUCTS
WWW.coaxman.com or wire@coaxman.com

No unintended
exhilaration here!

Build the Stenna
HF Transceiver Kit

True Kit — Soldering Required

CO—

www.DZKit.com
4321 W. Eisenhower Blvd. * Loveland, CO 80537

1-877-HAM-SHACK

Introducing
TYT & QJE

TYT TH-UVE-1
Dual Band HT
144-148 & 430- 450
MHz (TX)

136-174 & 400- 470
MHz (RX)

350- 390 & 470- 520
plus the FM band
(RX)

FCC Certified

These fine

products

available at
your HamPROS «. .-
Dealer e

QJE PS30SWII
DC Power Supply
Output voltage DC 13.8V
(9-15V adjustable)
Output current 0-30A, 25A cont.
Ripple & Noise <15m Vp-p

QJE PS30SWIII

Outpat voltsge DC 138V
utput voltage DC 13.8

(9-15V adjustable)

Output current 0-30A,

H§ 20A cont.

Ripple & Noise 80mVp-p

QJE PS30SWI

DC Power Supply

Output voltage DC13. 8+0. 3V

Output current 0-30A, 20A cont.
Ripple & Noise 80mVp-p

Radio City, Inc.
www.radioinc.com
800-426-2891

Lentini Communications, Inc
www.lentinicomm.com
800-666-0208

Universal Radio, Inc
www.universal-radio.com
800-431-3939

Austin Amateur Radio Supply
www.aaradio.com
800-423-2604

Associated Radio
www.associatedradio.com
800-497-1457

PN gy, e :
subject to change. Not for | i

o5+

e iz [
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I TAME WAV E M alalot: o 0
+ Universal Radio  Radio City

CHNOLOGY ¢ AES + R&L Electronics

23" Aniversary Edition of the Legendary PK-232/USB!

i -2 PK-232/USB Multimode Data Controller*
“E nemon i e @ i = W Sound card interface, USB, Pactor, RTTY,

“d “ S L e Packet & more!
Certified 64-bit Windows 7 Drivers now available!

100,000 sold - All-time top selling data controller!

Kill the Noise with the ANG-4 and DSP-a89zx!

W DSP-599zx Audio Signal Processor* B ANC-4 Antenna Noise Canceller
Noise Reduction & filtering for Audio, CW & data Kill noise before it gets to your receiver!

Optimize Your Antenna with the Field-Proven AntennaSmith™
12-300 AntennaSmith™ e

ARRL Antenna Book
Antenna Impedance Analyzer - with every TZ-900

M Graphic display - full color in bright sunlight!

W Stand-alone operation - no computer required

H Before & After color graphic overlays - instant comparison
M Handheld - take it to the antenna - measure where it
Patented - portable - battery powered counts!

Check Antennas and Transmission Lines M Store complete sweeps in permanent memory -
download to your PC via USB when it’s convenient
Once you use the T2-900 -

you’ll never want to use any other!

M Hours of portable operation, fast recharging
H Complete with software, charger, coax adapters and more!

B DSP-232+ Multimode Data Controller* B PK-96/100 TNC - 1200/9600 Packet*
Sound card interface, USB, Pactor, 1200/9600 Packet Available with USB or RS-232
®
HamLink~ Wireless and USB Remote Gontrol & Audio
B HamLinkUSB™ Rig Control Plus Bl HamLinkBT-BTH+ " Headset
Logic Level plus PTT Use a standard cellphone Bluetooth® headset
to keep your hands free for driving and operating.
W U232™ RS-232-to-USB Adapter Includes USB rig control for your station.
Universal Conversion Module Audio. VOX & PTT - Fixed & Mobil
Replaces PCB-mount DB-9 & DB-25 udio, - FIXed & IoDre.
B PK-232 RS-232-t0o-USB Adapter* M HamLinkUSB™ Audio Adapter
Use the PK-232 with new computers! USB Sound Card Interface

No software drivers! Just plug it in.
*From the Timewave Fountain of Youth - Upgrades for many of our DSP & PK products. Call Us Now!
Timewave Technology Inc.

www.timewave.com 27 Empire Drive, Suite 110 651-489-5080
sales@timewave.com St. Paul, MN 55103 USA Fax 651-489-5066



The ARRL
Antenna Book

21st Edition

The ultimate reference for
Amateur Radio antennas,
transmission lines
and propagation.

_________-—-l—"'

ANTENNA
BOOK |

-

The ARRL Antenna Book is

THE SOURCE for current antenna
theory and a wealth of practical, how-to
construction projects. Fully searchable
CD-ROM included.

Contents:

u Safety First

B Antenna Fundamentals

® The Effects of the Earth

® Antenna Modeling and System Planning

B | oop Antennas

B | ow-Frequency Antennas

® Multiband Antennas

® Multielement Arrays

® Broadband Antenna Matching

® | og Periodic Arrays

® HF Yagi Arrays

® Quad Arrays

® | ong Wire and Traveling Wave Antennas

® Direction Finding Antennas

® Portable Antennas

® Mobile and Maritime Antennas

B Repeater Antenna Systems

® \VHF and UHF Antenna Systems

B Antenna Systems for Space
Communications

® Antenna Materials and Accessories

® Antenna Products Suppliers

® Antenna Supports

® Radio Wave Propagation

® Transmission Lines

B Coupling the Transmitter to the Line

B Coupling the Line to the Antenna

B Antenna and Transmission-Line
Measurements

® Smith Chart Calculations

Book with CD-ROM.
ARRL Order No. 9876
Only $44.95*

*plus shipping and handling

The national association for
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)
QST 10/2009

Cfl wouxun’

FCC Certified

Dual Band HT

High Power, Light Weight and Durable
Super Low Price

$ 1 05 {limited time only)

Standard Accessories
Li-ion Battery Pack
Drop-in Charger

Belt Clip

High Gain Antenna
Hand Strap

1-800-585-7710
www.totalradioservice.com

PROMOTING THE USE OF TEN METERS SINCE 1962
Ten-Ten International Net, Inc.

Awards - QSO Parties - Special Events - Paperchasing

Dealer

NETS DAILY {except Sunday) on 28.380 and 28.800 at 1800z
CHECK US OUT ON THE WEB

www.ten-ten.org / www.10-10.0rg
2490 Black Rock Tpke #329, Fairfield CT 06825-2400

FREE PLUGS

CONNECTOR INSTALLATION

| INCLUDED
| for most
modern
radios
$58.95

Call us
| for specific
| information
about your
| radio.

|

|

|

|

|

|

MODEL |
|

|

| Headset |
|

|

|

|

|

|

|

|

TR-2000

kits from
| $29.95

| Listen-only
| headsets
$44.95

CALL NOW TOLL-FREE

1-800-634-0094

| 30-DAY MONEY-BACK GUARANTEE
WARREN GREGOIRE & AssocIATES LLC
| 1933 Davis STREET, SUITE 276
SaN LEanbro, CA 94577
| Voice 510-633-9353 « FAX 510-633-9355
I_ WEBSITE WWW.WARRENGREGOIRE.COM _I

Our K2/100 (100WV) and K2 (10WV) SSB/
CW HF transceiver kits top the charts for
far less than you might imagine — K2

pricing starts at $689.95. Plus, you can add
our internal KDSP2 unit, with auto-notch,
noise reduction, and versatile DSP filtering.
The K2 is a great value - plus you get to
build it yourself! Our other kits include
high performance Transverters for
50/144/222/432 MHz, our K1 and KXI
QRP Transceivers and the KRC2

Band Decoder. =

See our web site
<J ELECRAFT®

for details.
Elecraft is a registered trademark of Elecraft, Inc.

www.elecraft.com ¢ (831) 763-421 |
sales@elecraft.com
PO.Box 69,Aptos, CA 95001-0069

visa

1905-2010 105th YEAR

Code Warrior Jr.

lambic Deluxe

Vibroplex iambic paddles have the right
touch for the newer op or the old pro.
Come see our product line of 27 CW keys!
Parts and service also available.

4603 West Colonial Drive

Fri. 12 noon to 6 pm

tb Caitorr ‘)

ARRL Southeastern Division Convention
Amateur Radio & Computer Show

AT THE CENTRAL FLORIDA FAIRGROUNDS
Orlando, Florida 32808

February 11,12 & 13

Sat. 9amto5pm  Sun.9amto 2 pm

Advance tickets: $10.00 (ends January 22, 2011) Tickets at the gate: $12.00
Two Grand Prizes:
Aluma Tower T-40 H & Kenwood TS-590S Tranceiver
Please visit our web site at www.hamcation.com. Call 407-841-0874.
Outside Florida call 800-214-7541. E-mail us at info@hamcation.com.

Write us at HamCation, P.O. Box 547811, Orlando, FL 32854-7811
Enclose self-addressed stamped envelope with mail orders.

o Special Guest Speakers
® Over150 Commercial Booths
@ Over 400 Swap Tables

° Larﬁest Tailgate Area
in the Southeast

@ Florida Weak Signal Society
Meeting

@ Testing On Saturday
o Free Parking
@ RV Camping On Premises

® Guest Friendly Central
Florida Atmosphere

® Theme Parks Nearby
@ Fox Hunt
\® Courtesy Talk-In On 146.76 Y,
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50 Years of

Amateur Radio Innovation
Supplementary CD

Over
Journey Back to the Classical Era MBgHDE
af Amateur Radio! _Images!

This CD-ROM includes over 800 fascinating
images, photographed by Joe Veras, K9OCO,
not featured in the book 50 Years of Amateur
Radio Innovation (sold separately). It contains
a complete listing of the manufacturers and
legendary equipment displayed. Many of the
radios are quite rare. Others are sure to bring
fond memories of equipment you may have
owned yourself. ‘

Inside you'll find...
» Transmitters
* Receivers
 Transceivers
» Amplifiers Tuners
* Keyers
» Other Accessories

CD-ROM with
BONUS Calendar

(while supplies last)

ARRL Order No. 3558
Only $19.95*

2011 ARRL Amateur Radio Calendar
—Featuring a NEW collection of vintage
radio photography by Joe Veras, K9OCO BONUS OFFER!

The perfect calendar for your home, office FREE 13-month ARRL
or ham shack! Amateur Radio Calendar
Includes:

» ARRL Contests and other major
ham radio contests

 National event dates: ARRL Field Day,
Kids Day, JOTA, and more!

Phases of the moon and
meteor showers

Holidays and other important dates
2011 Monthly Planner

2011 ARRL Calendar (if purchased separately)
ARRL Order No. 9543 Jinmnre Z0N e
Only $12.95* e

Bonus “2011 ARRL Calendar” cannot be redeemed for cash. No returns.
Exchanges must be accompanied by premium. Valid only on orders direct i ' - . -
from ARRL. This offer may be cancelled or modified at any time due &
to system error, fraud or other unforeseen problem. Void where prohibited. X L T S

*Shipping and Handling charges apply. Sales Tax is required for orders |26 @ L il
shipped to CT, VA and Canada. W ¥

ARRL ARRL SHOP DIRECT or call for a dealer near you.

The national association for  ONLINE WWW.ARRL.ORG/SHOP
AMATEUR RADIO™  ORDER TOLL-FREE 888/277-5289 (US)

QST 11/2010

R

50 Years of
Amateur Radio
Iinnovation

Transmitters, Heceivers
and Transceivers;
1930-1980

By Joe Veras, K90CO

This book takes you on a guided tour
of more than 400 legendary radios
from 1930 to 1980, the “golden age”

of American radio technology. This
50-year span saw the introduction of
receivers, transmitters and transceivers
that would become famous throughout
the world.

These treasured favorites have been
restored by their owners and gorgeously
photographed by Joe Veras, K9OCO.
Each photo includes a brief description,
the year the radio was introduced and
its selling price at the time.

50 Years of Amateur
Radio Innovation
ARRL Order No. 0228

Only $39.95*

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO™
1)) SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG /SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 11/2010
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HONDA TELEWAVE, INC.

GENERATORS
Wha* are vou P'uggi"g i"fo? Protessional oality for Amateur radic.

ANTIZ0DE-9
138174 NiHr

EU2000i
Current Price $899*

Extra long run time.
(Runs up to 15 hours on 1.1 gallons!)

DONATE YOUR
RADIO

Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)

Turn your excess Ham Lightweight & portable.
Radios and related items (Easy to carry at less than 50 Ibs!)
into a tax break for you _ Eco-throttle
and learning tool for (Varies engine speed increasing fuel i, N,
Lids. efficiency - reducing sound level!) S

X Honda invertor technology.
Donate vour radio or related (Run sensitive electronics worry free!)

N
201 (e)(3) chanty, Getthe tax | | 5\ a0 iable - EU1000i $729*
credit and help a worthy cause.

Egquipment picked up F R E E

<
S

arranged. Radios you can IN THE CONTINENTAL 48 STATES
write off - kids you can’t.

emerreerss | [VIAYBERRY

SALES & SERVICE,

SRSV U (800-696-1745

crew@whljkj.org

Owner's Manual and all labels before operat

your

:
0

Please read

TEPW AT, i - Yo S, C = L0055 159 = wokel e oo

232 Main Street ~ Port Murray, NJ 07865

QSRS ( Tigertronics SignaLink'USB

WSPR PSK31 SSTV RTTY MT63 CW +more! Nothing beats the SignaLink USB’s combination of
performance, value, and ease of use! Whether you’re
new to Digital operation, or an experienced user, the
SignaLink USB’s built-in sound card, front panel con-
trols, and simplified installation will get the job done
right the first time—and without breaking the bank!
The SignaLink USB supports all sound card digital and
voice modes, and works with all radios. It is fully as-
sembled (made in the USA!) and comes complete with

THE RADIO CLUB OF

. . ; printed manual, software, and all cables. Visit our
T Onl 9995+ website today for all of the exciting details!
J[.— I‘I[OR H]GH SCHDOL 22 for moslysi;$lia\LinkUSESmodelz/h Order TO" Freel
F..O. BG‘K ] E'ﬁz See website for Holiday Special! ,- Trﬂﬂiﬂsw 800 822 9722
New York, NY 10002 www.tigertronics.com 1 rants e, Oremen “Oee”
Y = 541-474-6700
\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 J
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Being part of the
ARRL Diamond Club

is as easy as 1-2-3!

Consider making an extra contribution to ARRL 0\
your annual dues or Life Member commitment.

Commit to the most generous annual contribution yo
and use easy monthly installments ($10 minimum) or a fu

Contact ARRL by mail, phone or on the web at WW{J;K/.a
to make your contribution to the ARRL Diamond Club.

Your extra financial support each year will give ARRL the flexibility
to apply your contribution where it is needed most.

Thank you!

For more information, contact

Mary Hobart, KIMMH
Chief Development Officer
ARRL

225 Main Street

Newington CT 06111-1494
Telephone: 860-594-0397
Email:mhobart@arrl.org




The Most Innovative
Antenna Projecis Yei!

This is the eighth in the very popular
ARRL Antenna Compendium
series. Inside are 60 articles from
QST magazine featuring practical
ideas, tips and some of the best
antenna projects. Showcasing the
work of many well-known authors,
as well as some new ones, you'll
find articles on the Handy Yagi
Antenna, Compact 40 Meter HF
Loop, and 20 and 40 Meter Verticals
on “Autopilot”. You'll also find articles
on HF and VHF beams, multiband
wire antennas and much more!

Volume 8 covers a complete list
of topics including:

» HF Portable

» HF Directional

* HF Omnidirectional

* VHF/UHF Portable

e VHF/UHF Omnidirectional
* VHF/UHF Directional

Volumes 1-7 are also available at
www.arrl.org/shop.

The ARRL Antenna
Compendium
Volume 8

ARRL Order No. 0991
OnIy $24.95*

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO™
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 12/2010

Antenna Fever

CAROLINA WINDOMS® - The best simple wire antenna yet!
1.5 kW CW/SSB, 6m 200 W, low takeoff angle for DX, use your tuner

7i

CW80 80-6m, 132’ long. You'll make a big signal Sale
CW 160 Compact™  160-6m, 69’ All bands in 69° $150
CW 40 40-6m, 66’ long Used to set 2 world records ~ $130

CW 40 Compact™ 40-6m, 34’ Fits almost anywhere  $140
CW 160 160-6m, 265’ long - Excellent on all bands $175
SuperLoop 80 80-10m, 116’ long, exceptional ~ $175
G5RV Plus 80-10m, 102’ w/ high pwr balun ~ $75

SOCFD 820 -+15

=] The Off-Center-Fed Dipole that Works!

80, 40, 20, 17, 15, 12, 10, 6 m

7.5 kW HF 200w on &

W’
3 7 9 95 Free 15 m kit, installed
L) ’ See website for full details 40m version available

Current Baluns

1:1 2kW SSB 80-6m $36.95
1:1 5kW SSB 160-6m Precision $51.95
Y1-5K+ 1:1  5kW SSB 160-6m Yagi Balun™ $56.95
B4-2KX 4:1 2 kW SSB 160-10m Precision $62.95
RemoteBalun™ 4:1 coax-to-ladder line $63.95

RFI Quick Fix~

Line Isolators™ The T-4 and T-4G have very high
isolation factors for really tough RFl and RF feedback
problems. The T-4G has a built-in ground strap for
direct Line Isolator grounding and improved isolation.
Before coax enters your shack, stray RF is shunted to
ground. Install one atyour transmitter output and
another at the output of your linear amplifier.

B1-2K+
B1-5K+

ORKE"

Low Prices, Top Quality

PL-259ST Silver-Teflon ~ SALE $1.99
Coax and Cable prices by the foot <100°/100"+
RG-8X 95% shield - Premium 35¢/30¢

RG-8X 100’ with installed PL-259s + strain relief $48.95

Super 240 RG-8X 100% shield, 1.5 kW rated  60¢/52¢
RG-213+ Premium, 97% shield, IIA jacket 73¢/63¢
9096 Extra Flex ~ Same specs as 9913, flexible ~ 85¢/75¢

New! CAROLINA WINDOM® 80 Compact”
Half-size, full coverage, full power
80-6 m in 0ﬂly 69’ e " $150

1500 w 80-10m 200 w ém See our website for full product details

SALE it wton

16¢/ft

#14 Hard-drawn, 7x22 stranded wire
#13 Insulated, stranded copper-clad steel ~ 26¢/ft
Weatherproofing Coax Seal™ 1/2’x5’ $3.25/roll
Pulleys - for antenna support rope. Marine quality,

lity,
Lightweight type for fibrous rope - for 3/16” line $18.95 or
3/%” $209.95 )

A s

e
Antenna Support Rope
Black Dacron®, Mil Spec. UV protected
3/16” 7504 test 100’ & 200’ hanks only  14¢/ft
3/8” 2000# test - this is big! 22¢/ft
Kevlar .075” Dacron jacket 500#test $23/200’ spool

Line Isolators™ have Silver + Teflon SO-239 input and
output connectors. T-4 & T-4G rated 160-10m, 2 kW+

T-4  The Standard - High Isolation 160m-10m  $44.95
T-4G Higher Isolation with direct ground path ~ $47.95
T-4G+Same as T-4G but covers 160m - 6 m $51.95
Ferrite Snap-on Cores - 1/4” i.d. (RG-8X) $2.50 ea
1/2"(RG-213) $4.50 each. #31 mix for HF and VHF
T-4-500 Line Isolator™ 1/4 size - same isolation as the T-4.
Convenient size. Rated 500 W CW/SSB. $38.95

(Kevlar 1/8” Dacron jacket 800#++ test $17/100ft

Order Hotline (800) 280-8327
FAX (757) 483-1873
Box 6159, Portsmouth, VA 23703

New Web Store, Web Site, complete

information and Catalog are on line,
www.radioworks.com ~Take a look!

VISA and MC welcome. Give card #, exp. date, security code.
Add shipping, call for estimate. Prices subject to change.

KENWOOD

Listen to the Future

W

Great Introductory Radio

The TH-FO6A is incredibly small -just 2 5/16” x 3 7/16” x 1
3/16” in size and can fit in the palm of your hand. This great
introductory handheld is an FM Triband with 5W of output
power on 2m, 1.25m and 70cm! A separate wide band, all-mode
receiver is built in. You won't miss a minute of scanning action
from car races to the ballpark, or off to the airport Kenwood’s
TH-FG6A has you covered.

Other attractive features include a built-in ferrite bar antenna for
listening in on shortwave broadcast or your favorite local AM
talk show, a lithium-ion battery and an easy-to-read LCD
equipped with both contrast control and backlight.

144/220/440MHz FM TRIBANDER

For more information, request a brochure today at www.kenwoodusa.com

1Ly o2 January 2011
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Create Your Own Microprocessor Devices!

ArrL’s PIC Programming
For Beginners

NE " _all Revised First Edition. Now for use with ARRL's
. AU PIC Programming Kit.

(scld separately)

Mark Spencer, WASSME

ARRL’s PIC Programming for Beginners
is an introductory guide to understanding PIC®
design and development. Written in a building
block approach, this book provides readers
with a strong foundation on the subject.

As you explore the potential of these powerful
devices, you'll find that working with PICs

is easy, educational and most importantly fun.

CD-ROM included with programming resources,
supplementary reading, short video clips
and other helpful data.

Contents:

* Inside the PIC16F676

» Software and Hardware Setup
» Program Architecture

» Program Development

» Working With Registers
—The Most Important Chapter

* Instruction Set Overview

* Device Setup

* Delay Subroutines

* Basic Input/Output

» Analog to Digital Converters
» Comparators
* Interrupts

e Timer 0 and
Timer 1 Resources

» Asynchronous Serial
Communications

« Serial Peripheral Interface
Communications

» Working With Data
* Putting It All Together
...and more!

A R R L The national association for ARRL's PIC Programming Book ‘ ARRL’s PIC Programming Kit
AMATEUR RADIO™
225 Main Street, Newington, CT 06111-1494 USA ARRL Order No. 0892 ARRL Order No. 0030
SHOP DIRECT or call for a dealer near you. Special ARRL Member Price! Build the Kit Yourself!
ONLINE WWW.ARRL.ORG/SHOP Only $39.95* (regular $44.95) Only $149.95*

ORDER TOLL-FREE 888/277-5289 (US) *plus shipping and handling (Book and Kit). Book and Kit sold separately.

QS12/2010



Ante;;ma Towers
for Radio Amateurs

A Guide for Design, Installation
and Construction

Make Your Tower Dream
a Reality!
Professional tower climber and
author Don Daso, K4ZA, leads
you through the process of design-
ing and building your own antenna
tower. He discusses the skills, tools,
climbing techniques, and safety
measures necessary to improve
your antenna system. Whether you
aspire to climb and work on an
antenna tower yourself, or hire a
professional, this is your guide
to success!
Contents:
» Basic Tower Types
« In the Air: The Realities of Climbing
« Tower Bases and Guy Anchors
* The Tower ltself
+ Installing Tower Accessories
« Working with Cranes and Lifts
* Getting Antennas Up in the Air
* Coaxial Cables and Connections
* Inspections and Maintenance

~« Putting It All Together
« Insurance
*Working with Professionals

and more!

ARRL Order No. 0946
Only $34.95*

*plus shipping and handling

A R R L The hational assoclationTor.
AMATEUR RADIO™
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 10/2010

W52ZN at his 6M station. Congratulations on a job well done, Team W5ZN.

“The IC-7700’s proven contest lineage enabled Team W5ZN
to achieve a new record of grids worked in the Limited
Multi-op category in the 2010 ARRL June VHF Contest,
achieving the highest 6 meter score in the category.

Most HF equipment manufacturers build their radios
and add 6 meters simply as a novelty add-on, relying on
preamplifiers and filtering designed for HF. Icom chose to
take the initiative to engineer and implement components
specifically for 50MHz in the IC-7700 making it a clear
choice for HF and VHF operators alike.”

pannnnn g

For the love of ham radio.

®
©2011 Icom America Inc. The Icom logo I ‘ O M
is a registered trademark of Icom Inc. 30530
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Advertisement

R

On-Lin

=) ARBIL Rer s au Ction201 67

October 20 - October 25

“It’s a Wrap!”’

The vote was unanimous. This year's auction was a smashing
success and thoroughly enjoyed by bidders and browsers alike.

This event would not be possible without the generosity of our donors.
Our sincere thanks to all who donated items for this year's auction and

a special mention to the donor below, who has chosen the highest level
of participation as 2010 ARRL On-Line Auction Golden Gavel Sponsor.

AHHLJM‘T LR RATRD

OJ’]*LII]@AUC‘]OH °§p0n901

Golden Gavel Sponsor
Hi-Q Antennas Donated
the Military 6/80RT-MC-3
Antenna

This Antenna is the same as the 6/2-30
with the addition of the 3-30 MHz
coverage.

For more information about
Hi-Q products, please visit:
www.higantennas.com

We also extend our sincere THANKS to the other corporate donors
who made this yearly event possible.

A & A Engineering www.a-aengineering.com
www.Waterprooflogbooks.com

www.barkerspecialty.com

Engraved Memories ... WWW.jimsengraving.com
Hotpress Ham Hats www.hotpresstshirts.com
K8RA lambic & Single Lever CW www.k8ra.com
KB3IFH QSL Cards 3ifh.homestead.com
TNT Electrical Trades Gift Store www etgiftstore.com

The national association for

AMATEUR RADIO™
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COMMUNICATIONS

SPEAKER
Nokia # HFS-12.
Compact external speaker
with a crisp, full-range
output. 8-12 Ohm speaker
in a rugged plastic enclosure,

75 x 65 x 40mm. Adjustable metal
mounting bracket. 4Ft 2-conductor cable.

CAT# SK-121 $ E

10 for $6.50 each each

ALLIGATOR CLIPS
1.22" uninsulated clips. _ﬁ-—;‘._::
20 per package. .

CAT# ALG-29
| $ 50

[ 5 pks for $10.00 er pk

thousands of iterps at
www.allelectronics.c

TERMS: NO MINIMUM ORDER. Shipping and handling for the
48 continental U.S.A. $7.00 per order. All others including AK,
HI, PR or Canada must pay full shipping. All orders delivered
in CALIFORNIA must include local

CALL or WRITE| state sales tax. Quantities Limited.
E NO COD. Prices subject to change
for our FRE

without notice.
96 Page
CATALOG

Outside the U.S.A.
send $3.00 postage.

Van Nuys, CA 9

The ARRL
Operating Manual

Everything for the
Active Ham Radio Operator!

The ARRL Operating Manual is the MOST
COMPLETE book about Amateur Radio
operating. It contains everything you need to
explore new activities, learn new skills, find
new references, and more.

ARRL Order N0.1093
Only $29.95*

Available from ARRL Dealers Everywhere!
*plus shipping and handling

The national association for
A RRL AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)
QST 6/2010

“ab

|C-7200 HF for fé-Advenfurer

With a remarkable balance between cost and performance, the
IC-7200 opens the door for any new EmComm operator or the long
experienced HF operator wanting to work contacts while outdoors.
Don't let the small size mislead you, this radio is packed full of indoor
radio performance. Whether you are involved in emergency planning,
out on your dream DXpedition, or relaxing at your home base, this
radio is built for wherever your adventures may take you.

e Class Leading IF DSP e 6kHz Roofing Filter

and Digital Functions Built-in « Flexible Selectable Filter
e 201 Alphanumeric Width and Shape

Memory Channels ¢ USB Port for CI-V Format PC
¢ AGC Loop Management Control and Audio In/Out

Controlled by DSP

f»uss

Control
and Audio

fcom

Proud Sponsor

e USB Port - no interface box needed!

e USB sound card - no additional, bulky
coupling devices or custom wiring needed.

e Easily download drivers and go!
©2011 Icom America Inc. The Icom logo is a registered °
trademark of Icom Inc. All specifications are subject to I ‘ M
change without notice or obligation. 30531

o5+ January 2011

It's what makes the outdoors great!
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Ham Ads

Please contact the
Advertising Department at
860-594-0231 or
hamads®@arrl.org for
further information or to submit your ad.

1. Advertising must pertain to products and services which are
related to Amateur Radio.

2. The Ham-Ad rate for commercial firms offering products or
services for sale is $2.25 per word. Individuals selling or buying
personal equipment: ARRL member 1.00 per word. Non-ARRL
member $1.50 per word. Bolding is available for $2.50 a word.
Prices subject to change without notice. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225 Main
St., Newington, CT 06111. Or, you may pay by credit card
sending the information by fax to 860-594-4285 or via e-mail to
hamads@arrl.org. The credit card information we need is: the
type of credit card, the exact name that appears on the credit
card, the credit card number, the expiration date and the credit
card billing address.

3. Remittance in full must accompany copy since Ham-Ads are
not carried on our books. Each word, abbreviation, model num-
ber and group of numbers counts as one word. Entire telephone
numbers count as one word. No charge for postal Zip code.

No cash or contract discounts or agency commission will be
allowed. Tear sheets or proofs of Ham-Ads cannot be supplied.
Ads submitted in writing should be typed or printed clearly on an
81/2" X 11" sheet of paper.

4. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations

or changes will be accepted after this closing date.
Example: Ads received November 16th through December
15th will appear in February QST. If the 15th falls on a weekend
or holiday, the Ham-Ad deadline is the previous working day.
Please contact the Advertising Department at 860-594-0255 or
hamads@arrl.org for further information or to submit your ad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use more than two ads in one issue. A last name or call
must appear in each ad. Mention of lotteries, prize drawings,
games of chance etc is not permitted in QST advertising.

6. New firms or individuals offering products or services for sale
must check with us to determine if a production sample (which
will be returned) should be submitted for examination. Dealers
are exempted, unless the product is unknown to us. Check with
us if you are in doubt. You must stand by and support all claims
and specifications mentioned in your advertising.

The publisher of QST will vouch for the integrity of advertisers
who are obviously commercial in character and for the grade or
character of their products and services. Individual advertisers
are not subject to scrutiny.

The American Radio Relay League does not discriminate in

its advertising on the basis of race, color, religion, age, sex,
sexual orientation, marital status or national origin. The League
reserves the right to decline or discontinue advertising for any
other reason.

7.AN IMPORTANT NOTICE TO ALL HAM AD POSTERS AND
RESPONDERS, FROM THE ARRL ADVERTISING DEPART-
MENT Greetings from ARRL HQ! Please note that we have
received reports from many ARRL members who have placed
classified ads in these listings, and have received responses
from individuals proposing “creative” payment schemes.
These particular instances involved offers of overpayments

for goods by bank check, followed by instructions to deduct

the cost of your item from the overpayment, and to transfer

the overage back or to another individual. This is a well-known
scam. Unfortunately, we have no control over this and other
scams of this type. Once your email address is posted, you

are vulnerable to those individuals seeking to provide you with
questionable information. See http://www.arrl.org/news/
features/2005/07/15/1/?nc=1 for further details. REMEMBER:
TRANSACT CAREFULLY AND PROTECT YOURSELF.

QST Ham Ads on the Web — Updated Monthly!
www.arrl.org/ads/ham-ads.html

Club/Hamfests/Nets

ARMS-Amateur Radio Missionary Service Net Christian
Fellowship Net - Everyone Welcome 14.307.5 Daily xcpt
Sunay 1500-1700Z Website: www.gsl.net/arms

FRIEND OF BILL W.?? — Join HAAM net Saturdays
at 12:30 Eastern on 14.290; Sundays at 09:30
Pacific on 14.340/2. http:/Awww.gsl.net/haam

MARCO The Medical Amateur Radio Council Ltd is a
charitable non-profit group of health care
professionals who meet weekly at 10:00am Eastern
time Sundays for the “Grand Rounds of the Air” net on
14.307 MHz. All interested are welcome. Request
info & free newsletter to Danny@w4dan.com or write
MARCO, 2712 Bryant Dr, Cleveland, TN 37311.

Ph 423-479-6160.

Web site www.marco-ltd.org

N4USA Building International Goodwill
www.fairs.org www.twitter.com/N4USA
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RAINBOW AMATEUR RADIO ASSOCIATION Serving
the gay/lesbian/GLBT community since 1995. ARRL
affiliated. Privacy respected. Active weekly HF/VolP
nets, newsletters, chat room, message forum, cruises,
Dxpeditions. Web Site: WWW.RARA.ORG. Information:
954-502-6969 or PO Box 18541, Rochester NY
14618-0541.

Property/Vacation/Rentals

Almost seven wooded acres with two running streams.
Includes a well-maintained 14'X70" mobile home, well
and septic system. Edge of town, close to many
conveniences yet private and secluded. $113,900-Call
K3JN before 5:00PM ET 814-886-5298

Aruba Radio Rental www.p49v.com

BELIZE VACATION QTH www.wishwilly.net

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. W@LSD, Buena Vista, CO.

Dominica DX Rental www.hettyscottage.com
kkdww@fairs.org

For Sale Blue Ridge Mountain Top DX location KK4AWW
www.Littlefamilyfarm.com

HAWAII DX VACATION RENTAL STEPP-IR Antennas
KH6RC. 808-929-7101 www.leilanibedandbreakfast.com

J73Z Dominica Clubstation operate stay overnight
J73CAJ NAUSA@swva.net

MAUI HAWAII Radio station rental. www.seagmaui.com
KH6SQ@arrl.net

Paradise Antenna Farm. 40 acres. Southern Arizona,
$360K, Large tall towers, many antennas, living area and
ham shack. Call for details 520-398-2722
w7uo@hotmail.com

VIRGIN ISLANDS www.radioreef.com

VY2TT www.peidxlodge.com

“WANNA HAM in the Cayman Islands?* go to
www.martykaiser.com/24.htm

FREE SAMPLES. The QSLMAN®, Box 73, Monetta,
SC 29105. Phone/FAX (803) 685-7117 anytime. Email:
wampy@gslman.com. Always 100% satisfaction
guarantee on anything we do. Check the web site at:
http://iwww.gslman.com

Get Top Quality Full Color UV-Coated QSL Cards
direct from the printer. Chester QSL Cards is now Star
Cards, Inc. Call (800) 748-7089 for info or visit
www.star-cards.net

HANDCRAFTED OAK CALL SIGNS
www.oakcallsigns.com 636-394-6570, KCASDV

NEED A RELIABLE QSL MANAGER details contact
James E. Mackey k3fn@aol.com

OVERSEAS AIRMAIL POSTAGE plus complete line of
airmail envelopes. Order directly from our web

site - James E. Mackey, proprietor.
www.airmailpostage.com

QSLKIT — CardBoxes — Dividers — MORE
www.HamStuff.com by W7NN

RUSPRINT QSL’S 1 816 282 8924
www.rusprintsupreme.com

www.airmailpostage.com

www.oldgslcards.com

General

#1 AMATEUR CALLSIGN CD-ROM. “HamcCall” contains
nearly 2,000,000 world wide callsigns. Works with logging
programs. Six FREE monthly Internet updates. Check/
Visa/MC. $50, $5 ship/handling. Buckmaster, 6196
Jefferson Hwy., Mineral, Virginia 23117. 800-282-5628,
http://hamcall.net/

A short Ham Radio Adventure novel written for people of
all ages. Details at www.VK5SW.com

ABR Industries is looking for Hamfest dealers. This is a
limited distribution opportunity, w/a reasonable start-up
investment. Serious inquiries only: 713-492-2722 or
info@abrind.com

Antique/Vintage/Classic

Affordable radio repair $35/hr. buy, sell, trade, new for
used, Jess Miley 719-784-3040 e kOtaajess@g.com

ANTIQUE RADIO CLASSIFIED. Free sample copy!
Antique radio’s largest-circulation monthly magazine.

Old radios, TVs, ham equip., 40s & 50s radios, telegraph,
books & more. Ads & articles. Free 20-word ad monthly.
Subscribe today. Six-month trial: $19.95. Yearly rates:
$39.49 ($57.95 by 1st Class). Foreign: write. ARC,

PO Box 802-B22A, Carlisle, MA 01741. Phone:
978-371-0512, Fax: 978-371-7129, Web:
www.antiqueradio.com

ANTIQUE WIRELESS ASSOCIATION. The organization
for all enthusiasts of antique and historical radio!
Publishes THE AWA JOURNAL, covering vintage ham
gear, keys, telegraphy, contests, broadcast receivers,
vacuum tubes, historical, technical articles, restoration,
and much more. AWA produces the famous annual
Rochester, NY meet. Maintains world-famous historical
radio-electronics communications museum. Membership
only $25/year USA, $30 elsewhere. Antique Wireless
Association, PO Box 421, Dept. 1, Bloomfield, NY 14469.
Check our Website: http:/Amww.antiquewireless.org

CLASSIC REPAIR - Specializing in Collins, Drake and
other fine tube radios. Steve, 661-822-6850.
n6hk@hotmail.com

CODE PRACTICE OSCILLATOR MUSEUM:
http:/Mmww.n4mw.com

HALLICRAFTERS MANUALS $10.00 ARDCO
ELECTRONICS, P O Box 24, Palos Park, IL 60464.
www.ardcoelectronics.com. wa9gob@aol.com

Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www.saradiomuseum.org 828-299-1276.
Asheville, NC.

W4QCF MANUALS - 828-298-1847
http:/mww.wagcfmanuals.com

Wanted Pre1980 Historical MicroComputers for Museum
Collection, Alto, Star, Notetaker, Dorado, Apple 1 and
others. kkdww microcomputercollector.com

QSLCards/Call Sign Novelties

ALUMINUM CHASSIS AND CABINET KITS. UHF-VHF
Antenna Parts, Catalog E-mail: k3iwk@flash.net or
http:/mww.flash.net/~k3iwk

ANTENNA COMPARISON REPORT: TRIBANDERS
K7LXC & N@AX test Hy-Gain, KLM, CC, Bencher, Force
12, Mosley and others. $17 + $4 s/h. More info at
www.championradio.com 206-890-4188

ANTENNA COMPARISON REPORT: VERTICALS.
K7LXC & NAX test CC, Butternut, MFJ, Force 12,
Diamond, Hustler, GAP and other. $17 + $4 s/h. More info
at www.championradio.com 206-890-4188

APRS Link Cables - for Garmin/Kenwood products -
http://stores.ebay.com/Jabber-Electronics WE6G
480-905-8484

BEAM HEADINGS laser printout $25.00 Engineering
Systems Inc., P.O. Box 1934, Middleburg, Virginia
20118-1934, wahet@aol.com

BIGGEST on-line ham classifieds: http://swap.QTH.com

NEW EQUIPENT FOR SALE Factory sealed cartons.
Yaesu FT-450 $550.00, Kenwood TS-50S-$350.00,
K3FN- 860-521-7254

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

DIGITAL FIELD strength meters: IC Engineering,
http:/Mmww.digifield.com

ELECTRIC RADIO MAGAZINE: America’s popular
monthly publication devoted entirely to vintage amateur
radio, military equipment, restorations, and radio history.
Samples $1. Electric Radio, P O Box 242, Bailey CO
80421, www.ERmag.com

ENIGMA CIPHER MACHINE: Museum, Information,
Repairs: www.wltp.com/enigma

“EVERYTHING FOR THE MORSE ENTHUSIAST.”
Morse Express. Keys, keyers, kits, books.
303-752-3382. http://mww.MorseX.com

At RUSPRINT you get the Highest Quality QSL Cards
at the Lowest Prices. In business since 1956! Free
Samples. Full Color Card. Custome Cards. Photo
Cards. 1-888-962-5783. Visit our new website at
Www.rusprintsupreme.com

OVERSEAS AIRMAIL POSTAGE plus complete line
of airmail envelopes. Order directly from our web site -
James E. Mackey, proprietor. www.airmailpostage.com

CALL SIGN NAME BADGES. Club logos our specialty.
Certified ARRL engraver. Capital Engraving, 3109
Marigold St, Longview, Washington 98632-3415. Al,
WA7UQE. capengrave@kalama.com.
http:/mww.kalama.com/~capengrave/

www.quikcards.biz

ENGRAVING: Callsign/name badges by W@LQV. Send
for price list. 8319 Marty St., Overland Park, Kansas
66212-1963.

E-mail: wOlgqv@arrl.net

FRAME UR LICENSE - Laser engraved wood license
frame specially sized for the US FCC Ham License...visit
www.Gifts4Hams.com.

Ham Radio is FUN again! http://HamRadioFun.com

HEATHKIT AMATEUR RADIO REPAIR by RTO
Electronics, 601 E. 1st Street Calexico, CA 92231
269-468-7780. E-mail: hamtech@rtoham.com.
www.rtoham.com

HY POWER ANTENNA COMPANY  http://www.freewebs.
com/hypower. Halfsquares, deltaloops, multiband, QRP,
OCF and Baluns

KENWOOD AMATEUR RADIO REPAIR by K3TEN
Electronics 609-846-5190 Email k3ten@verizon.net Web
http:/mww.k3ten.com

LEARN CODE by Hypnosis, www.success-is-easy.
com 561-302-7731

MicroLog by WAGH .. Free download .. www.wa@h.com




NEW EQUIPENT FOR SALE Factory sealed cartons.
Yaesu FT-450 $550.00, Kenwood TS-50S-$350.00,
K3FN- 860-521-7254

PRINTED CIRCUIT BOARDS for projects shown in QST,
QEX, HR, ARRL HB, 73 and more. Custom boards
available. FAR Circuits, 18N640 Field Ct, Dundee, IL
60118; fax/phone 847-836-9148; www.farcircuits.net;
mail@farcircuits.net

PROMOTIONAL VIDEO showcases amateur radio’s
history, activities, fun, public service. $15.00
www.neoham.org

Put the FUN back into ham radio!
http://HamRadioFun.com

RFI Filters www.RFchoke.com

STOP! paying high prices for ham radio and Scanner
Gear-Visit ehamstore.com TODAY!

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna mounts - vehicle radio mounts for 30
years. lIX Equipment Ltd. 708-337-8172 www.w9iix.com

WE BUY/SELL RADIOS. #1 IN ESTATES —
www.recycledradio.com (603) 942-7173

www.SecondHandRadio.com Electronic or Electrical -
find it here, sell it here.

“YOU CAN check spots, log contacts: www.dxtreme.com”

GAIN THE EDGE WITH NARTE CERTIFICATION —
NARTE gives you the competitive edge with individual
certification in Electromagnetic Compatibility, Electromag-
netic Discharge Control and Telecommunications.
Industry-recognized certification required or desired by
more than 400 corporations nationwide. Call
1-800-89-NARTE or visit www.narte.org. NARTE offers
the premier EMC/EMI, ESD, Telecommunications and
Wireless certification to professional technicians and
engineers.

_ /HamAds! HamAds! HamAds!

/~ Gadgets to Getaways
Bargains, Savings, Deals....Ham ads has it all!!
Amazing deals await you in the pages of QST.

Ham ads is your gateway to buying and selling
Amateur Radio products and services! Imagine
yourself enjoying a hamcation getaway on a
tropical island — or getting your hands on that
radio from the 40’s that you’ve always dreamed of!
Contact hamads@arrl.org to post your ad!

A low cost way to sell station equipment!! R /ST
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fInfthe*fast lane
IC-80AD 2M/70CM
Let the '80AD take you to the finish linel This
2m/70cm is lcom's latest D-STAR dual bander.
In addition to robust analog features, IC-80AD
has an optional GPS speaker mic (HM-189GPS)

for D-PRS operation. Get on frack and join in the
D-STAR fun today!

In charge
IC-T70A 2M/70CM

Get 5 watts of power on VHF or UHF in this
small, classic, lightweight package. Rich in analog
features, the IC-T70A offers practical operation
and ruggedness for today’s ham radio enthusiasts.
And with BTL amplification, gef greater volume in
the palm of your hand!

IC-92AD 2M/70CM
The rugged, new IC92AD offers 5 full watts of
output power and comes D-STAR ready. Connect
the new, optional GPS speaker mic to transmit
position data — perfect for SAR or other inthe-
field responders. Both the handset and opfional
HM-175GPS speaker mic are submersible™ and
built military rugged.

D'PRS"
Visit your favorite Authorized Icom Dealer today!
Free brochure: 425.450.6088 or www.icomamerica.com

k after being under 1 meter of water for 30 minutes.
y. Refer to owner's manual for qUeNCy specs.

ica Inc. The lcom logo s o registered
trademark of Icom Inc. 3(

O @
ICOM

© com Al
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ph. 800-308-4805; ONLINE:

www.batteriesamerica.com
For YAESU VX-8R, VX-8DR/GR: (Spring-Loaded BELT CLIP $ 6.95)

FNB-102Li tionbar. 7.4V 2000mAh  $45.95

For YAESU FT-897, 897R, 897D “BackPacker” Radios:

FNB-78 nivtvatery  13.2v 4500mAh  $89.95

For YAESU-Vertex VX-5R/s, VX-6R. VX-7R/b, VX-7Rb, VXA-700:
FNB-80Li tionbatery 7.4V 1600mAh  $44.95
E-DC-5BA DC Power & Charge cord newy $19.95
NC-72BA AC-DC Power / Battery Charger $17.95

For YAESU-Vertex FT-60R,250,270R; VX-110,120,150,170, 177,180,210
FNB-83xe eneloop 7.2V 2000mAh  $49.95
NC-88BA AC-DC Wall Charger newy  $17.95

For YAESU-Vertex FT-817 (PRE-CHARGED); (E-DC-5BA DC cord $19.95)

FNB-72xe eneloop 9.6V 2000mAh  $49.95

For YAESU-Vertex VX-1R : (RARE; has custom-designed PCB )
FNB-52Li viionbatery 3.7V 750mAh  $29.95
For YAESU-Vertex FT-50R,40R,10R; VXA-100: (E-DC-5BA: $19.95)

ENB-41xh swnimtvar. 9.6V 1200mAh  $45.95

For YAESU FT-11R, FT- 41R, FT-51R, etc. (HIGH POWER battery):

FNB-38Xh swnivkvar. 9.6V 1450mAh  $52.95

For YAESU FT-530,76,26,416,415,816: (E-DC-5BA: DC Pwr cord $9.95)
FNB-25x nimnpatery 7.2V 1200mAh  $32.95
FBA-12 6-cell AA Battery Case $22.95
FBA-12h 10-cell AA Battery Casesw) $28.95

For YAESU FT-411, 470, 73R, 33R, 23R etc: (WC-12 wall charger $12.95)
FNB-12xh nimdbar. 12V 1250mAh  $39.95
FBA-17 6-cell AA Battery Case $19.95

NEW for ICOM IC-92AD (D-STAR): (CP-11L: DC Pwr/Chg cord $19.95
BP-256 wiwattionbat 7.4V 1620mAh  $44.95
EMS-256 pesk Rapid-Smart Charger for BP-256 $4995

For ICOM IC- T70A/E; IC-VBOA/E, IC-V80 SPORT, etc:

BP-264 icomnivmbar. 7.2V 1400mAh  $32.95

For ICOM IC-T90A/E; IC-91A, IC-91AD, IC-80AD (D-STAR), etc:
BP-217 swiionbatey 7.4V 1600mAh  $44.95
CP-llL DC Power & Charge Cord (fits IC-92AD too) $2295

For ICOM IC-V8,v82, U82, F3, FAGS/GT, F30,40GS/GT,A24,A6, etc

BP-210N sw-nivtpar. 7.2V 2000mAh ~ $44.95

For ICOM IC-TBA/E/HP; TBLAJE; A23,A5: (WC-AIC Wall Chrgr $12.95
BP-200XL swrimnbar. 9.6V 1450mAh  $59.95
BP-197h 6-cell AA Battery case (Hi-watt) $29.95

For ICOM IC-W32A/E, T7AJE, T7H, ZIAJE, T22A, T42A, W3LA/E :
BP-173h swnimtbatery9.6v - 1000mAh  $39.95
BP-170L 6-cell AA Battery case (Hi-watt) $25.95

For ICOM IC-2/3/4SAT, W2A, 24AT, 2/4SRA, R1: (BC-105A: $22.95
BP-83xh nimubatery 7.2V 2200mAh  $39.95

For ICOM IC-2/02/03/04AT,2/4GAT etc; Radio Shack HTX-202/404 :
IC-8 8-cell AA battery case wi charge sack) $24.95
BP-202h niwti-radgiosn. 7.2V 1800mAh  $34.95

For KENWOOD TH-F6A, TH-F6E, TH-F7: (CP-42L- DC cord: $9.95)
PB-42L vLiionbaey 7.4V 2000mAh  $44.95
PB-42XL Li-oNbatey 7.4V 4000mAh  $59.95
EMS-42K Desktop Rapid Charger for PB-42L/XL $4995

For KENWOOD TH-G71/K, TH-D7A/AG/E: (CP-39: DC Pwr cord $9.95’
PB-39h niwatnimmbat. 9.6V 1450mAh  $54.95
BT-11h 6-cell AA Battery Case Hi-w) $24.95

For KENWOOD TH-79AJE, 22A/E. 42A/E efc: (CP-79: DC cord $9.95)

PB-34xh sw ik batery 9.6V 1200mAh ~ $39.95

For KENWOOD TH-78A/E 48A/E,28A/E,27A/E: (CP-17: DC cord $9.95
BT-8 6-cell AA Battery Case $14.95
PB-13xh nimnpatery 7.2V 1800mAh $39.95

For KENWOOD TH-77A/E,75A/E,55A/E 46 AT/E, 45AT, 26 A/E,25A/E:

PB-6X vLong Life nimH batery 7.2V 1600mAh  $36.95

For KENWOOD TH-205A/E,215A/E,225A,315A: (Wall Charger $12.95)

PB-2 sanicabar. 8.4V 800mAh  $29.95

For ALINCO DJ-V5, DJ-V5TH : (CP-46: DC Pwr/Chg Cord $9.95

EBP-46Xh nimnbar. 9.6V 1450mAh  $52.95
For ALINCO DJ-195/HP/R.193.196.446.493,496,596: (DC cord $9.95

EBP-48h swninvnba. 9.6V 2000mAh  $44.95

For ALINCO DJ-G5TD/TH/TY; 190T,191T/TD/TH: (DC Pwr Cord $9.95}

EBP-36Xh iwaunivi 9.6V 1450 mAh  $52.95

For ALINCO DJ-580/T, DJ-582, DJ-180/T, DJ-280/T, DJ-480 etc :
EDH-11  6-cell AA Battery Case $22.95
EBP-20x ni-mH battery 7.2v 2000 mAh $3295

For ADI AT-600; REALISTIC HTX-204 (Wall Charger is $12.95):
ADI-600x swnivtvar. 12.0v - 1200mAh  $44.95
For STANDARD C228,C528,C558; ADI HT-201, HT-401 etc:
CNB-152xh nimnbar 12.0v 1200mAh  $45.95

CBP-888 8-cell AA Battery Case iwarn $28.95

NEW- V-6500 Digital SMART Charger
for AA & AAA batteries! $24.95 pkq,
: (1) Rapid Charger for 1- 4 AA & AAA Ni-MH
. cells; has 4 separate charging channels !
L (2) Comes with AC power supply AND 12VDC
power cord for home & mobile operation.
(3) Safe, quick 1 - 2 hr chg w/ auto shut-off.
ol F (4) Easy-to-read LED charge status indicators.

SANYO eneloop AA cells, PRE-CHARGED $13.95/pack of 4

Order Online, Mail, E-mail, Phone, or Fax w/ MC, VISA, DISC, or AMEX
BATTERIES AMERICA- 8845 S.Greenview #2, Middleton, Wl 53562

Order online, orcallusat 800-308-4805

Fax: 608-831-1082. E-mail: ehyost@chorus.net

156 January 2011 QO5F
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Debra Jahnke, K1DAJ, Sales Manager, Business Services
Janet Rocco, W1JLR, Account Executive

Lisa Tardette, KB1MOI, Account Executive

Diane Szlachetka, KB1OKYV, Advertising Graphic Design
Zoe Belliveau, W1ZOE, Business Services Coordinator
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The Standard By Which
All Others Are Judged

MAXIMUM PERFORMANCE
WITHOUT COMPROMISE

XSODHNA

Diamond Antenna’s best base/repeater
antenna.  Designed for strength and
performance, the X500HNA is pretuned to
achieve- maximum gain in both the 2m and

is an excellent choice where
is required in a medium-gain,
base/repeater application.
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2m/70cm, 200 Watts, 135 MPH

2m/70cm, 150 Watts, 62"

——
P

For detailed specifications on Diamond’s
Base & Mobile Antennas, please go to

Available through selected quality dealers.

770-614-7443

Diamond Anfenna
Division
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Array SO|UtIOnS Your Source for Outstanding Radio Products

Top ranked test equipment from Array Solutions. For additional information visit: www.arraysolutions.com

Hi-Z Antennas:
e o g High Performance HF Receiving Systems

3, 4, and 8 Element Receiving Systems, Antennas and Components

Array Solutions is pleased to announce our new
partnership with Hi-Z antennas. Hi-Z makes high
performance, next generation receive antenna products.
Both the simulation model and electronic design show
them to be far ahead of any other common receive array
technologies. These are some of the most effective
receiving arrays available.

B 3 Element Triangular Array Receiving System

B 4 Element 4 Square Array Receiving System

B 8 Element Circular Array Receiving Systems JEiteied (o

- Low Band
(Wide and Narrow Spaced) DX RX
® \ertical Elements Arrays!
Mission Statement
B Accessories and Components After decades of research and extensive engineering, Hi-Z was
created from my passion in this field. Therefore my passion and
experience is embodied in every product | design.
See the Array Solutions website for more details! Lee K7TJR
= =
= R
z NEW!
= o '.“'\ £ i L e
ACOM 2000A Automatic ACOM 1011 160-10m Amplifier
= A The latest ACOM1011, budget 160-10m small and lightweight
HF Linear Ampllfler linear amplifier, for fixed or DXpedition and Field Day operations.
The ACOM 2000A Automatic HF Linear Amplifier is the world’s

most advanced HF amplifier designed for amateur use.

Announcing the : ; T___ ARRAT SOLETIRND ) 2.9 Expert

NEW Array Solutions... . , | Aht?l‘lha
nalyzers

AIM uhf Analyzer ! J s

B Frequency range from 5kHz to 800+ MHz R%VEX%V;;?OAZ-S i

B Data plots include SWR, RL, R + X, series and parallel, magnitude, K [ and AA-54 are
phase, and more m e powerful antenna
analyzers designed
for testing, checking,
tuning or repairing

antennas and
antenna feedlines.

B Dual Smith charts with rotation and 20 markers
B Plots and calibration files can be saved and used anytime in CVS and dynamic formats.

Other Quality Products from Array Solutions...

ACOM Phillystran, Inc. Tokyo Hy-Power | RigExpert Prosistel Rotators | OptiBeam Antennas Hofi®
Sales and Service for Official Worldwide Sales and Factory Analyzers and | Strongest Rotators German Engineering means | Surge Arrestors &
Amplifiers and Accessories | Phillystran Distributor | Authorized Service Interfaces on the Market High Performance Antenna Switches

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

ainas cmerens | Sales@arraysolutions.com We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and installation of antennas
Fax 214-954-7142 systems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE consulting services.
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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-
port up to 70 square feet
of antenna wind load.

Y EN RSN o] 1

]

T,

We Ain’t Braggin’

But we've helped so
many Hams order US
Towers over the years
S5 that we've become
the US Tower experts.
Please call for help se-
lecting the perfect US
ko Tower for your QTH!

- WeEE vean

B-18 SERIES

Light duty aluminum
self supporting tow-
ers. Five models range-
ing from 30 to 50 feet in
height, and support up
to 12 square feet of an-
tenna wind load.

CALL FOR MORE 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.
CALL FOR MORE INFO!

B-30 SERIES

Heavy duty aluminum
self supporting towers.
Nineteen models rang-
ing from 40 to 100 feet,
and support up to 34.5
square feet of wind load.
CALL FOR MORE INFO!

YOUR NUMBER FOR SAUVINGS (800) 272-3467

o Great Gear
« Great Deals

« Great Service
e Free UPS S/H!*

*On all radio orders shipped
within the contiguous USA.

M2 KT-36XA
Six element triband beam.

Computer optimized for
maximum performance, with
dual driven elements for flat
match and broad gain. Five
elements are active on 15 and
20m, all six are active on 10m.
Supplied with 3000W balun.

CALL FOR M2 ANTENNAS!

TIMES LMR COAX

High performance coax cable.
Lower loss than RG-213/U
without the water displace-
ment problems common to
9913 and 9086 types.

HUGE LMR STOCK, CALL!

ALUMINUM TUBING

0.D. WALL COST/FT.

6063-T832 DRAWN ALUMINUM TUBING
375" .058" $1.00
.500" .058" $1.10
.625" .058" $1.20
.750" .058" $1.30
.875" .058" $1.40
1.000" .058" $1.50
1.125" .058" $1.65
1.250" .058" $1.85
1.375" .058" $2.05
1.500" .058" $2.25
1.625" .058" $2.55
1.750" .058" $2.80
1.875" .058" $3.05
2.000" .058" $3.30
2.125" 8" $3.80

TENAS TOWERS

1108 Summit Avenue, #4 « Plano, TX 75074

Hours: M-F 9 AM-5PM Central Time
Email: sales@texastowers.com

TOLL
FREE

VISA - DISCOVER

O
ICOM

ICOM IC-7700

All Mode HF/6m XCVR, Huge
7" Color TFT-LCD Display with
Bandscope Function, 32-Bit
DSP, Auto Tuner, 200 Watts
Output, CW & SSB Memory
Keyers, and Much More!
CALL FOR YOUR LOW PRICE!

KENWOOD

KENWOOD TS-2000
Huge Band Coverage, All
Mode HF/6m/2m/70cm, Auto
Tuner, CW Memory Keyer,
Dual RX, Dual DSP, Built-In
TNC, TCXO, and Much More!
$250 KENWOOD COUPON!

KENWOOD TS-480SAT
Mobile Performance, All
Mode HF/6m, Automatic
Tuner, Separate Front Control
Panel, 16-Bit DSP, CTCSS En-
code/Decode, Much More!

$300 KENWOOD COUPON!

TEXAS TOWERS

Savings (s Big s levas!

Call for
Our New Ham
Radio Catalog!

YAESU

YAESU FT-DX5000
YAESU FT-DX5000D

YAESU FT-DX5000MP
New, All Mode HF/6m XCVR,
32-Bit DSP, Auto Tuner, Sta-
tion Monitor (D & MP mod-
els), 200 W RF Output, More!
CALL FOR YOUR LOW PRICE!

YAESU FT-950

HF/6m XCVR, 32-Bit DSP, High
Speed Auto Tuner, Built-in CW
Keyer, and Much More!

IN STOCK—FAST DELIVERY!

Yaesu
G-1000DXA

ANTENNA ROTATORS
Hygain, CD-45ll.............. $399
Hygain, Ham-lV ............. $589
Hygain, Ham-V
Hygain, T2X .....cccceeeueunnee
Hygain, T2X Digital ..... $1099
M2, OR-2800PX..........

Yaesu, G-450A.....
Yaesu G-550..........
Yaesu, G-800SA....
Yaesu, G-800DXA....

Yaesu, G-1000DXA ........ $609
Yaesu, G-2800DXA ...... $1319
Yaesu G-5500 .....ccccceueuene $719

ROTOR CABLE IN STOCK!

(800) 272-3467

Proudly Serving Ham Operators Since 1978!

MASTERCARD Visit Our Website for More Great Deals:
http://www.texastowers.com




The radio YAESUOU...

The Dawn of a New Era

Dynamic Range 112 dB/IP3 +40 dBm

The New Premium HF/50 MHz Transceiver

FT DX 5000 Series
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Two Totally Independent Receivers - The VFO-A/Main
Receiver utilizes Super Sharp Roofing filters to give
you the highest performance and best flexibility

The tight shape factor 6 pole crystal filters and D Quad Double
Balanced Mixer design afford incredible improvement in 3rd -
Order dynamic range and IP3 performance

2nd IF (DSP)

30 kHz (SSB/CW)

24 kHz (AM/FM)

1stIF

9 MHz

ROOFING
SCOPE IFOUT FILTER
RFAMP/L ,_L

1st Local

1st L, 2nd DSP
I IFAMP|- MCF > FAMPL T O L
2nd Local

ANTENNA
SELECTOR —
3rd IF (DSP)

30 kHz (SSB/CW)

24 kHz (AM/FM)
3d L pse | [T
" IFAMP UNIT ‘

3rd Local

455 kHz

15 kHz
CF |

40.455 MHz
ROOFING
FILTER
1st
RFAMP/ — FAMP X -
3 kHz MF

1stLocal 6 kHz
15 ki 2nd Local

B A7 BOROR VRE —:»«:—‘BPF 2o

M Front End Block Diagram (VFO-A/B, with Dual Receivers Installed,

HF/50 MHz 200 W Transceiver
~ FT bxX 5000MVIP

2.6 kHz

i HF/50 MHz 200 W Transceiver
FT DX 5000D
Station Monitor SM-5000 included

+ 0.5ppm TCXO included
300 Hz Roofing Filter optional

Station Monitor SM-5000 included
+ 0.05ppm OCXO included
300 Hz Roofing Filter included

For the latest Yaesu news, visit us on the Internet:
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Superb 3"-Order Dynamic Range and
3rd-Order Intercept Point (IP3)

You will be pleased with the astounding 112 dB
dynamic range and superb IP3 + 40 dBm at 10
kHz separation (CW/500 Hz BW). Experience
the unmatched close-in dynamic range of 105 dB,
IP3 +36 dBm at 2 kHz separation (CW/500 Hz BW)!
(VFO-A/Main Receiver, 14 MHz, IPO-1)

H |DR (IMD Dynamic Range) / IP3 (3rd-Order Intercept Point)

AxouTPuT
a

T R R
ANT INPUT (dBm)

HF/50 MHz 200 W Transceiver |
FT DX 5000

Station Monitor SM-5000 optional
+ 0.5ppm TCXO included
300 Hz Roofing Filter optional

YAESU

http://www.yaesu.com

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

S

Choice of the World’s top DX’erss™

Vertex Standard US Headquarters

10900 Walker Street

Cypress, CA 90630 (714) 827-7600



EXPLORE NEW HORIZONS

with this feature rich GPS-equipped portable.

1200/9600 bps packet TNC

Sky Command I

Stand-alone Digipeater

USB port (mini B)

MIL-STD810 and IP54 weatherproofing
1000 memory channels

. Cross-tone
The TH-D72A is perhaps the most
The TH-D72A comes with the PB-45L a 1,800 P

teChnOIOgy 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

- 5W Transmit level.To save battery power the
| -
affordable. You be the JUdge' Output can be set at 5, 0.5, or 0.05 Watts. -

Kenwood'’s dual-band transceiver
with full APRS® and EchoLink®

support. Featuring the SiRFstar Il
high-performance GPS receiver.

ITM

The GPS and its logging functions can be used
for up to 35 hours by turning off the transceiver
functions and running in the GPS only mode.
Store up to 5000 points of track data, there are
three ways to save track data: Interval, Travel
Distance or APRS® Beacon.

The All New

TH-D72A

144/440 MHz FM Dual Bander

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

SiRFstar llI™ is a trademark of CSR plc.
APRS® s a registered trademark of Bob Bruninga. see www.aprs.org
EcholLink® is a registered trademark of Synergenics, LLC in the USA. see www.echolink.org

Contact your local deadler today for more information.

KENWOOD U.S.A. CORPORATION
Communications Sector Headquarters }@
3970 Johns Creek Court, Suite 100, Suwanee, GA 30024 ﬁ

Customer Support/Distribution

i PO. Box 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745
LI Ste n to the FUtU re Customer Support: (310) 639-4200 Fax: (310) 537-8235  ADS#42810 www.kenwoodusa.com















	2011 ARRL Periodicals

	Introduction to the 2011 ARRL Periodicals CD

	Using this CD ROM

	Full Text Searching


	QST

	January

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services 
	Officers, Division Directors and Staff

	ARRL Section Managers

	Mystery Inductor Box 
	Reflow Soldering for the Radio Amateur

	Moonbounce on a Budget

	A Modern Directional Power/SWR Meter

	A Coax Entrance Facility

	Product Review

	The ARRL On-Line Auction: Going Once, Going Twice, GONE!

	Tools for Doing It Yourself

	3W6C DXpedition to Con Co Island, Vietnam

	The Next Link in the Chain: The 2011 ARRL Handbook

	The Last CQ--A Survivor's Guide

	The National HRO Receiver--A Historical Perspective

	Happenings

	This Month in Contesting

	Contest Corral

	2010 ARRL UHF Contest Results

	The 2011 School Club Roundup Announcement 

	At the Foundation

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN�
	Eclectic Technology

	Exam Info

	Feedback

	Field Organization Reports

	Getting on the Air

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX

	Index of Advertisers 

	Microwavelengths

	New Products

	New Products

	Op-Ed

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Strays

	Technical Correspondence

	Up Front in QST

	Vintage Radio

	W1AW Operating Schedule

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	February 

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services 
	Officers, Division Directors and Staff

	ARRL Section Managers

	A Portable 2 Meter Yagi

	A Compact 40 Meter Receiver

	Building a Modern Signal Tracer

	Making Better Homebrew Traps from Coax 

	Selecting the Best Coax for Your Next Antenna

	A Flexible Audio Limiter Using a Shunt Diode String

	A Farmer-Rancher's 2 kW HF Dummy Load

	Product Review

	Get Ready for ARISSat-1

	LoTW -- A Modern Tool for Awards-Hunting

	Where in the World is Marion Island?

	YI9PSE Iraq 2010 -- An Extreme Venture

	The Sun Shines on the Granite Bay Montessori Shack

	Science is a Blast Again!

	The Philip J. McGan Memorial Silver Antenna Award 

	ARRL Award Nominations Open

	Happenings

	This Month in Contesting

	Contest Corral

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Ham Ads

	Hands-On Radio 
	Hints & Kinks

	How's DX

	Index of Advertisers

	New Products

	New Products

	New Products

	New Products

	New Products

	Next Issue of QEX

	Op-Ed

	Public Service

	QuickStats

	Short Takes

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Strays

	Strays

	Strays

	Up Front in QST

	VHF/UHF Century Club Awards

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	March

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers

	A Four Wire Steerable V Beam for 10 through 40 Meters

	Digital VOX Sound Card Interface

	One Ham's Fix for Limited Space Antennas

	A Roof Mount for a Rotatable 160 Meter Receiving Loop

	A Factory Style Mobile Antenna Installation

	A Near End-Fed Antenna for Low Power 20 Meter Operation

	Using a Noise Bridge and Spectrum Scope to Adjust Your Antenna Tuner

	Choosing Your First Commercial HF Antenna

	A 20 Meter Flagpole

	Product Review

	Hang Gliding with Ham Radio

	YI9PSE Iraq 2010--An Extreme Adventure

	Making Memories --Programming Your Local Repeaters

	Focused Frequencies

	Happenings

	This Month in Contesting

	Contest Corral

	2010 ARRL September VHF QSO Party Results

	Frequency Measuring Test -- April 2011

	2010 ARRL 10 GHz and Up Contest Results

	ARRL VEC Volunteer Examiner Honor Roll

	At the Foundation

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN�
	Eclectic Technology

	Feedback

	Field Organization Reports

	Getting on the Air

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX

	Index of Advertisers

	New Products

	New Products

	New Products

	New Products

	New Products

	Op-Ed

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Technical Correspondence

	Up Front in QST

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	April

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers

	Nested Full Wave Delta Loops for 20 and 10 Meters

	The W7JI Low or Lower Power 40 Meter Transmitter 

	Does Your Ground Radial Kit Measure Up?

	Sounding Good on the Air--Setting Your Audio Controls

	A Line Voltage Monitor for Your Shack

	JT65 -- The Musical Mode

	Product Review

	Canadian Club Digs PICAXE

	Amateur Radio at Nanjing Wu Tang Middle School

	Radio from the Lowest of the Highs 
	Can you Read Me Now?

	ARRL Board Sets Legislative Agenda at 2011 Annual Meeting

	ARRL Board Bestows Awards at 2011 Annual Meeting

	Happenings

	This Month in Contesting

	Contest Corral

	2010 IARU HF World Championship Results

	2011 April Rookie Roundup -- SSB Announcement

	ARRL Straight Key Night 2011

	Amateur Radio World

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX

	Index of Advertisers

	Inside HQ

	Microwavelengths

	New Products

	Next Issue of QEX

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	UpFront in QST

	Vintage Radio

	W1AW Operating Schedule

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	May

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers 

	Supporting Portable Antennas Without Guy Wires

	A Transmitter for Fox Hunting

	An Emergency Backup Solar Power System

	A Junk Box Power Line Frequency Monitor

	Selecting the "Right" Antennas for Your Station

	Product Review

	3B8EME--Moonbounce from the Indian Ocean

	Youth DX Adventure #1, 2010

	Readability, Strength--and Quality?

	ARRL Expo 2011 -- Get There!

	Happenings

	This Month in Contesting

	Contest Corral

	Field Day 2011--Fun for All!

	2010 ARRL November CW Sweepstakes Results

	2010 ARRL International EME Competition Results

	2011 ARRL June VHF QSO Party Announcement

	At the Foundation

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Getting on the Air

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX?

	Index of Advertisers

	Life Members Elected March 19, 2011

	New Books

	New Products

	New Products

	Op-Ed

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Strays

	Technical Correspondence

	Up Front in QST

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	June

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers
 
	A One Person, Safe, Portable and Easy to Erect Antenna Mast 

	Is There an Optimum Height for an HF Anenna?

	SWR, Reflected Power--What Do They Mean?

	Direct Digital Synthesis for Those Classic Rigs

	A Single Element Vertical "Beam"

	Two Small Helical Antennas for 2 Meters

	Product Review 

	Field Day: It's Not About the Fish 

	Get Up and Get-On-The-Air

	US Amateur Radio Bands

	Looney Tuners

	Houston, We Have Amateur Radio! 

	DXpedition to Ponza Island

	Happenings 
	This Month in Contesting

	Contest Corral

	Results, 2010 ARRL November Phone Sweepstakes

	Results, 2010 ARRL 160 Meter Contest

	Kids Day 2011: On the Air June 18

	The 2011 IARU HF World Championships 

	ARRL VEC Volunteer Examiner Honor Roll

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Guide to ARRL Member Services

	Ham-Ads

	Hands-On-Radio

	Hints & Kinks

	How's DX?

	Index of Advertisers

	Inside HQ

	New Products

	New Products

	New Products

	Op-Ed

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Strays

	Strays

	UpFront in QST

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	July 

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In 

	Inside HQ

	ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers
	Custom Open-Wire Line--It's a Snap

	Solar Indices--What Do They Mean?

	Gain Twist 75 Meter Mobile Monobander

	Electronic Kits Still in the Picture

	Product Review

	The Call Sign of the Wild

	After the 73s

	2010 Simulated Emergency Test Results

	Happenings

	Contest Corral

	2011 ARRL RTTY Roundup Results

	2010 ARRL 10 Meter Contest Results

	2011 ARRL January VHF Sweepstakes Results

	2011 ARRL August UHF Contest Announcement

	At the Foundation

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN�
	Eclectic Technology

	Exam Info

	Feedback

	Field Organization Reports

	Guide to ARRL Member Services

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX

	Index of Advertisers

	Inside HQ

	New Books

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Strays

	Technical Correspondence

	Up Front in QST

	Vintage Radio

	W1AW Operating Schedule

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	August

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers

	A Modified MouseFET Low Power Transmitter

	A Suspended Quarter Wave 40 Meter Wire Vertical Monopole

	VOSK--A Voice Operated Straight Key for Hands Free CW Operation

	The FSKit---A simple Sound Card Interface for Generating Radioteletype Frequency Shift Keying

	Product Review

	GeoFox Radiosport Rally

	To Log--Or Not

	A Tale of Two EXPOs: Hamvention® and Ham-Com 

	Happenings

	DXCC Honor Roll

	Contest Corral

	2011 ARRL DX CW Contest Results 
	2011 ARRL International EME Competition

	2011 ARRL August 2011 Rookie Roundup--RTTY
 
	2011 ARRL September VHF QSO Party

	2011 ARRL 10 GHz and Up Contest 

	Amateur Radio World 
	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Getting on the Air

	Guide to ARRL Member Services

	Ham-Ads

	Hands-On Radio

	Hints & Kinks

	How's DX?
 
	Index of Advertisers

	Inside HQ

	New Products

	New Products

	New Products

	Next Issue of QEX

	Public Service

	QuickStats

	Silent Keys

	Special Events

	Strays

	Up Front in QST

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	September

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers

	Optimizing Amateur Radio Resources for Major Disasters

	An Emergency Radio Package--or The Radio in a Box II

	New Car RFI? Buyer Beware

	Add 6 Meters to Your Triband Trap Yagi

	Yet Another Crystal Calibrator--The YACC-1-2-3

	Product Review

	Alabama Summer

	EMCOMM-1--Customized Communications

	Extra Crisp

	Teaching Teens Amateur Radio Using Cowboy Ethics

	2010-2011 School Club Roundup Results

	2011 Jota 54--Welcome Gals and Guys!

	2011 Simulated Emergency Test

	Registration Now Open for New Online Introduction to Emergency Communications Course

	Happenings

	Contest Corral

	2011 ARRL DX Phone Contest Results 
	ARRL VEC Volunteer Examiner Honor Roll

	At the Foundation

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Guide to ARRL Member Services

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX

	Index of Advertisers

	New Products

	New Products

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Technical Correspondence

	Up Front in QST

	Vintage Radio

	The World Above 50 MHz

	2011 ARRL Photo Contest Winners

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	October

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers

	Moxon Mighty Mite

	Automating the Ameritron RCS-10 Remote Antenna Switch

	A Receive-Only Antenna Adapter

	The Care and Feeding of a a 3-500ZG Amplifier

	The DK7PE Jumper Beam

	A Simple Remote Independence Matching Network

	The Folded Skeleton Sleeve on Other Ham Bands

	Product Review

	CE9 DXpedition  to the Tip of South America

	Surfing 2696 km Over the Atlantic  
	CW--the Old Twitter

	Amateur Radio Down Under

	Ham Radio "Pops" on the Big Screen

	LoTW: Like Taking Your QSLs to the Bank

	ARRL Board of Directors Looks Ahead to 2014--and Beyond

	Happenings

	Contest Corral

	2011 ARRL November Sweepstakes Announcement

	Convention and Hamfest Calendar
 
	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Guide to ARRL Member Services

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX?

	Index of Advertisers

	Inside HQ

	Microwavelengths

	New Products

	Next Issue of QEX

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Up Front in QST

	Vintage Radio

	W1AW Schedule

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	November

	Cover 1 

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services

	Officers, Division Directors and Staff

	ARRL Section Managers

	Build Your Own DSP Speaker

	An Antenna Idea for Antenna Restricted Communities

	A Four Tone SSB Test Generator

	Internal Full Break-In Keying Interface for the ALS-600 Amplifier

	A 160 or 80 Meter Downspout Vertical

	A Skype Phone Patch--No Extra Hardware Required

	How High Should Your HF Vertical Be?

	Product Review

	Android Apps for the Amateur

	Homeowners Insurance and Your Radio Gear

	Clubs: Amateur Radio's Future

	Splitting Up Isn't Hard to Do

	1950 on 40

	Frequency Measuring Test--November 2011

	The Never Ending Field Day

	The Bill Leonard, W2SKE, Professional Media Award

	Happenings

	Contest Corral

	2011 ARRL 10 Meter Contest Announcement

	2011 ARRL 160 Meter Contest Announcement

	Amateur Radio World

	At the Foundation

	Convention and Hamfest Calendar

	Correspondence

	The Doctor is IN

	Eclectic Technology

	Feedback

	Field Organization Reports

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX?

	Index of Advertisers

	New Books

	New Products

	New Products

	Op-Ed

	Public Service

	QuickStats

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Strays

	Strays

	Technical Correspondence

	Up Front in QST

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago

	Cover 3

	Cover 4


	December

	Cover 1

	Cover 2

	Table of Contents

	It Seems to Us

	This Just In

	Inside HQ

	Guide to ARRL Member Services 

	Officers, Division Directors and Staff

	ARRL Section Managers

	A Laptop QRP Station

	Inverted V Wire Yagi with Switchable Pattern Rotation for 14 MHz

	A 2 W Logic Chip Transmitter

	Dual Band VHF/UHF Slim Jim Antenna

	Product Review

	Ham History SOS

	How About an HF Beam Under Your Holiday Tree?

	Sunday Drivers

	Check Out the New Edition of The ARRL Antenna Book

	Happenings

	Contest Corral

	The Agony and the Ecstasy--Field Day 2011

	2011 ARRL June VHF QSO Party Results

	2012 ARRL DX Contest Annoucement

	2012 ARRL January VHF Sweepstakes Announcement

	2012 ARRL Straight Key Night Announcement

	2012 ARRL RTTY Roundup Announcement

	2012 ARRL Kids Day Announcement

	2011 ARRL December Rookie Roundup Announcement

	ARRL VEC Volunteer Examiner Honor Roll

	Convention and Hamfest Calendar

	The Doctor is IN�
	Eclectic Technology

	Feedback

	Field Organization Reports

	Ham Ads

	Hands-On Radio

	Hints & Kinks

	How's DX

	Index of Advertisers

	Life Members Elected October 1, 2011

	New Products

	New Products

	New Products

	New Products

	Next Issue of QEX

	Public Service

	QuickStats

	Season's Greetings from the ARRL Staff and Contributing Editors

	Short Takes

	Silent Keys

	Special Events

	Strays

	Strays

	Technical Correspondence
 
	UpFront in QST

	Vintage Radio

	The World Above 50 MHz

	75, 50 and 25 Years Ago


	QEX

	January - February 
	Table of Contents

	Empirical Outlook

	An All-Digital Transceiver for HF

	A Two Diode Frequency Doubler

	A Driverless Ethernet Sound Card

	Simulating Tapped Coupler Inductors

	Seventh-Order Unequal-Ripple SVC Low-Pass Filters with Improved Second Harmonic Attenuation

	Loop Antennas --  The Factor "N"

	An All Purpose High Gain Antenna for 2400 MHz

	2010 QEX Index

	Upcoming Conferences

	Index of Advertisers


	March - April

	Table of Contents

	Empirical Outlook

	On Determining Loop Gain Through Circuit Simulation

	Network Control of the W8ZR Station/Pro II

	The Effects of Ground Conductivity on Antenna Radials

	Converting a Vintage 5 MHz Frequency Standard to 10 MHz with a Low Spurious Frequency Doubler

	SDR2GO: A DSP Odyssey

	Octave for L-Networks

	An All-Purpose High Gain Antenna for 2400 MHz (last page from Jan Feb 2011)
 
	Index of Advertisers


	May - June

	Table of Contents

	A stable Low-Noise VFO for VHF-UHF Transceivers and Transverters

	A Flexible 2-Port Network Calculator Tool

	Next Issue in QEX

	A Study of Tall Verticals

	Optimum Height for an Elevated HF Antenna

	A New Theory For the Self Resonance, Inductance and Loss of Single Layer Coils

	Letters

	Upcoming Conferences

	Index of Advertisers


	July - August

	Table of Contents

	Programmable PLL (Si570) Local Oscillator for HF Receivers, Transmitters and Transceivers

	A 10 MHz to 6 GHz Power Meter

	Filter Synthesis Using Equal Ripple Optimization

	Transmission and Reception of Longitudinally-Polarized Momentum Waves 
	Extended Bandwidth Crystal Ladder Filters With Almost Symmetrical Responses

	Upcoming Conferences

	Next Issue in QEX

	Index of Advertisers


	September - October

	Table of Contents

	VSC-X: A Virtual Serial Cable to Remotely Program Your Mobile Radio

	The Effect of Soil Properties on the Performance of Antenna Radials

	Playing With the Lambda Diode

	Measuring Coils in Tuned Circuits For Short Wave Frequencies

	Octave for Curve Fitting

	Book Review: Receiver Design and Technology

	SDR: Simplified

	Upcoming Conferences

	Index of Advertisers


	November - December
	Table of Contents

	A New Horizontal Polarized High Gain Omni-Directional Antenna

	Remote Rig Operation

	Taming the SMPS Beast

	Examining Multi-Band Operation of Near End Fed Wire Antennas

	The Design of Mixed-Coupling LC Band-Pass Ladder Filters

	SDR: Simplified

	Letters

	Index of Advertisers


	NCJ

	January -February 
	Table of Contents

	Editorial

	Letters to the Editor

	Using Cross-Polarized Yagis Instead of Stacks

	A Little Spark Lights Up a Big Gun

	A Texas-Sized Band Decoder

	ARRL DX CW 2010--The 8P3A Story

	NCJ Profiles--John Baumgarten, N0IJ

	Contesting on a Budget

	RTTY Contesting

	Contest Tips, Tricks and Techniques

	Propagation

	Contesting 101

	Workshop Chronicles

	Results: North American Sprint SSB--September 2010 
	Results: North American Sprint CW -- September 2010

	Results: North American Sprint RTTY -- October 2010

	Results: North American QSO Party, SSB -- August 2010

	Rules: North American Sprint (CW/SSB/RTTY)

	Rules: North American QSO Party (NAQP) CW/SSB/RTTY

	Advertising Index


	March - April

	Table of Contents

	Editorial

	Madeira Goulash and MO2R

	Humor: The Contesting Aaargh! FAQ

	The Reverse Beacon Network--An Update

	Analyzing the NAQP at NK7U--Staton Participation, Operating Tools and Strategy Implications

	Whats a "Mobile" in Your State QSO Party?

	Winning the World from Europe--An Interview with N5TJ

	NCJ Reviews: Antenna Towers for Radio Amateurs by Don Daso, K4ZA

	The Easy Inverted L for 160

	Contesting on a Budget

	RTTY Contesting

	Contest Tips, Tricks and Techniques!

	VHF-UHF Contesting

	Contesting 101

	Workshop Chronicles

	Propagation

	DX Contest Activity Announcements

	Contest Calendar

	CW Sprint Records though September 2010

	Revised Results: July August 2010 North American QSO Parties

	Advertising Index
 

	May - June

	Table of Contents

	Editorial

	A Cheap, 24-7 Switch for CW Skimmer Antennas

	VHF -- A Recurrent Disease

	Op-Ed: On Contesting and Holding a Frequency 

	A "Phidgets-Based" Antenna Control System

	A "Throw-Down" SO2R Box

	Upgrading a Contest Situation Antenna System--Part 1

	Using the RBN to See How Well You're Getting Out!

	Ergonomic Tools for Contesters--Part 34

	NCJ Profiles

	Contest Tips, Tricks & Techniques

	VHF-UHF Contesting

	Workshop Chronicles

	Propagation

	RTTY Contesting

	Contesting 101

	Contesting on a Budget

	DX Contest Activity Announcements

	Contest Calendar

	ARRL Field Day Records through 2010

	Results: North American Sprint RTTY

	Advertising Index


	July - August 
	Table of Contents

	Editorial

	Turning Out the Lights in DOS

	NCJ Club Spotlight: The CW Operators Club--The Name Says It All

	Op-Ed: Why I Went Back to SO2R

	MO2R at CR3L

	WRTC-2014 Names Advisory Council Members

	Upgrading a Contest Station Antenna System--Part 2

	Customizing Super Check Partial Files

	NCJ Profiles

	Letters to the Editor

	Contest Tips, Tricks and Techniques

	VHF-UHF Contesting

	Workshop Chronicles

	Propagation

	RTTY Contesting

	Contesting 101

	DX Contest Activity Announcements

	Contest Calendar

	Results: North American QSO Party, RTTY--February 2011

	Results: North American Sprint, Phone --February 2011

	Results: North American Sprint, CW--February 2011

	Results: North American QSO Party, SSB--January 2011

	Results: North American QSO Party, CW--January 2011

	Advertising Index

	September - October

	Table of Contents

	Editorial

	Contest Ethics--Another View

	Op Ed: UR 599 OM PSE RTP ALL�
	Contesting Camraderie at Dayton 2011

	A Beverage Array for 160 Meters

	A Compact Dual-Band, 9 Circle Receiving Array--Part 1

	An Easy-to-Build Band Decoder Switch for Yaesu Transceivers

	Humor: Signs That Contesters are Getting Old

	Dayton Photo Gallery

	NCJ Profiles

	Contest Tips, Tricks and Techniques

	VHF-UHF Contesting

	Propagation

	RTTY Contesting

	DX Contest Activity Announcements

	Contesting 101

	Contesting on a Budget

	Workshop Chronicles

	SSB Sprint Records Through February 2011

	November - December

	Editorial

	The Growth of Contesting--An Update

	A Compact Dual-Band, 9 Circle Receiving Array--Part 2

	Sustaining PJ2T for the Next Decade

	Building a Super Contest Radio for Less than $1700

	A WRTC-Style Controller for ARRL Field Day

	CW Pileup Competition 101

	NCJ Profiles
	VHF-UHF Contesting

	Propagation

	Contesting 101

	Workshop Chronicles

	RTTY Contesting

	Contest Tips, Tricks and Techniques

	DX Contest Activity Announcements

	Results: North American QSO Party (RTTY)--July 2011


	Section News 
	October 2010

	November 2010

	December 2010

	January 2011

	February 2011

	March 2011

	April 2011

	May 2011

	June 2011

	July 2011

	August 2011

	September 2011


	Contests

	RTTY Roundup

	January VHF Sweepstakes

	February School Club Roundup

	International DX Contest CW

	International DX Contest Phone

	April Rookie Roundup

	June VHF QSO Party

	August Rookie Roundup 





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




