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The Answer ...
Equipped with Extra Sharp 6-pole Crystal Roofing Filters
The Premium HF /50 MHz Transceiver FT px 5000

The Newly designed 9 MIlz lst IF of the FT px 5000 main receiver
implements sharp 6-pole® crystal roofing filters. *8-pole / 3 kHz
Superior close-in dynamic range affords the serious

DX'er the best performance possible,

- T DX 5000MP Limited

f = == v
| 200 W/ Class-A75W |
+ (.05 ppm OCXO included

300 Mz, 600 Hz, and 3 kHz Cryvstal Roofing Filters included

#Station Monitor SM-5000 is optional accessery for the FTDXS000MP Limited

For the latest Yaesu news, visit us on the Internet:

m.E S U YAESU USA N http://www.yaesu.com

6125 Phwyllia Drive, Cypress, CA 90630 (714) 827-7600
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HE/50MHz 100W Transceiver

FT'px 1200

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

pEsosme TAanscEven  FTox 1200
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Superior triple conversion receiver, and optimum gain distribution
at each IF stage will eliminate out of band unwanted signals.

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

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

The acclaimed superior Yaesu DSP algorithm is highly effective in
weak signal processing and enhancement.

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

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

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

YA E S U YAESU USA

The radio 6125 Phyllis Drive, Cypress, CA 80630 (714) 827-7600
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NeW’Cushcraft R9 ... 80-6 Meters MA-5B 5-Band Beam
80 Meters. .. No Radidls. .. 1500w Small Footprint - Big Stgnal

Cushcraft's world famouns R8 now has a big brother!
Big Brother R9 now includes 75/80 Meters for local
ragchewing and worldwide low band DX without radials!
It’s ommni-directional low angle radiation gives you
exciting and easy DX on all 9 bands: 75/80, 40, 30, 20,

17,15,12, 10 and 6 Meters with low SWR. QSY
instantly -- no antenna tuner needed.

Use full 1500 Watts SSB/CW when the going gets
1 ; tough to break through pileups/poor band conditions.
Q ﬁ The R9 is super easy to assemble, installs just

“\about anywhere, and its low profile blends incon-

/ jspicuously into the background in urban and coun-
o try settings alike.
-~ Compact Footprint: Installs in an area about the

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

Rugged Construction: Thick fiberglass insulators, all-
stainless steel hardware and 6063 aircraft-aluminum tub-
ing is double or triple walled at key stress points to han- The MA-5B is one of Cusheraft's most popular
dle anything Mother Nature can dish out. HF antennas, delivering solid signal-boosting direc-

31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches. 4y, in a bantam-weight package. Mounts on roof
Wind surface area is 4 square feet. using standard TV hardware. Perfect for exploring

RS, §539.95. Like R9 antenna but less 75/80 Meters. exciting DX without the high cost and heavy lifting

R-8TB, §79.95. Tilt-base lets you tilt your antenna of installing a large tower and full-sized array. Its 7
UP” down 53511}’ by yourself to work on. foot 3-inch boom has less than 9 feet of turning

R-8GK, $59.95. Three-point guy kit for high winds.  1adiys, Contest tough -- handles 1500 Watts.

Matching Network Super Rugged The unique MA-5B gives you 5-bands, automatic
Matening. ; RE Chake. A Design band switching and easy installation in a compact
- e = ctainiess steet machine sciens | 20-pound package. On 10, 15 and 20 Meters the end
;.n““bm" :{m guarantee base integry. elements become a two-clement Yagi that delivers
H;‘f,:“""" - cileriag " & solid power-multiplying gain over a dipole on all
VEVVR low. _:::sh : > iy ol hf’,,mm',[:;’““u three bands. On 12 and 17 Meters, the nuddle ele-
Coaxial sirength, A= ment is a highly efficient trap dipole. When working
e Efuhaap_:;e" a meaw auy samess DX, what really matters are the interfering signals
;:": e Fl PO hoard I et and noise you don't hear. That's where the MA-5B’s
e S ‘ 4 r « .] foor ey smennavrimpressive side rejection and front-to-back ratio really
Steel Hardware  Release vent  Feedpoint L8 shines. See cusheraftamatenr.com for gain figures.

Cushcraft 10, 15 & 20 Meter Trlbander Beams

Only the best tri-band antennas It goes without saying that
become DX classics, which is the World-Ranger lineup is
why the Cushcraft World- -Ranger ~ |also famous for its rugged
A48, A38. and A3WS go to the construction. In fact, the
head of the class. For more than majority of these antennas
30 years, these pace-seifing per- sold years ago are still in
formers have taken on the world's service today! Conservative
most demanding operating condi- mechanical design, rgged
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 dire ctivity, and high 6063 make all the difference.

ment length and spacing has been carefully  efficiency -- important performance charac- The 3-clement A3S/A3WS and 4-element
refined over time, and high-power traps are  teristics you rely on to maintain regular A4S are world-famous for powerhouse gain
Stiu hﬂﬂd-lﬂﬂde a.nd inchmdual].y tlmed schedulcs, rack up ilnpressive contest scores, and super perfonnmce. A—?’WS, 5499.95,
using laboratory-grade instruments. All this  and grow your collection of rare QSLs! 12/17 M. 30/40 Meter add-on kits available.

Cushcraft Dual Band Yagis Cushcraft Famous Rm%as Compact FM Verticals
One Yagi for Dual-Band FM Radios 1BX's famous Ringo antenna has been around
A270-105 | Dual-bander VHF nigs are AR2 - Sk for a long time and remains unbeaten for solid
s 95 the norm these days, so - reliability. The Ringo 1s broad-banded, lighting
1 6 l why not compliment your protected, extremely rugged, economical, elec-
FM base station with a trically bullet-proot, low-angle, and more -- but
_ dual-band Yagi? Not only mainly, it just plain works! To discover why hams
_’ will you elininate a costly and commercial two-way installers around the
. . Hfeed world still love this antenna, order yours now!
lmc you'll realize extra

Free Cushcraft Catalog
ﬁ;‘“ﬁ for d:iglt'ﬂll;““d“d like and Nearest Dealer . . . 662-323-5803
gh-speed packet and D- Call your dealer for your best price!

Star! Cusheraft's A270-65
provides three elements
per band and the A270-
108 pmvldes five for solid (B
point-to-point performance. 'I'hey‘re both

Cushcraft

Amateur Radio Antennas

308 Industrial Park Foad, Starkville, MS 39739 USA
Open 8-4 30 CST, Mon -Fri. .Add Shipping.

« Sales/Tech: 662-323-5803 » FAX: 662-323-6551

pre-tuned and assembly is a snap using the
fully illustrated manual. http:/www.cushcraftamateur.com
FTICEs ASPeCTications Srtyect to cAMHER WAthOLL MO edob TN < CIGACRGIT, J047.

Cushceraft. . . Keeping you in tou ch around the g!obef Visit www. cushcraftamateur. com
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CHA 2508 - Nn Antenna Tuner Needed!
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Base Antennas

O C*MET. CHA-250B BROADBAND 80M THROUGH 6M VERTICAL ANTENNA

A nawly designed broadband vertical with NO GROUND RADIALS. EXTREMELY easy to assemble, requires mo tuning or
adjustments and YSWR is under 1.5:1 from 3.5-5TMHz! « TX: 3.5MHz - 57MHz * RX: 2.0- 90MHz « VSWR is 1.5:1 orless,
continuous * Max Power. 250W SSB/125W FM+ impedance: 50 Ohm + Length: 23' 5" « Weight: 7 Ibs. 10z « Conn: S0-239 +
Mast Req'd: 1"~ 2" dia. » Max wind speed: 6TMPH

O Maidal HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA

B0/M0/20M 51 0/6/2MI70zm Only 1/2 the traditional size and weight of vertical HF antennas, and it includes 2M/70cm! Unique
radial system retates for balcony installations, the radials can all be rotated to one side. « Wavelength: HF and 6M: 1/4 wave
« 2M; 112 wave » 70crm: Two 5/8 waves in phase » Impedance; 50 Ohm = Max Power: HF 200\ SSB « 6M-70cm: 190W Fivi=
Conn: $0-239 « Height: Only 86" - Weignt: 5bs. Tozs.

© CHXMET. GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 6/8 wave + 446MHz 5/8 wave x 3 « Max Pwr; 200W « Length: 5'11° Weight: 2Ibs. Sozs. « Conn: Gold-
plaled S0-238 « Construction: Single-piece fiberglass

@ CXMET, GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 518 wave x 2 + 446MHz 5/8 wave x 5 + Max Pwr. 200W « Length: 10'2" Weight: 3lbs. 8ozs. + Conn
Gold-plated SO-239 « Construction: Fiberglass, 2 Sections

© CKXMET,. GP-9 | GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
BEST SELLER! - Wavelength: 146MHz 5/8 wave x 3 » 446MHz 5/8 wave x 8 « Max Pwr: 200W- Length: 16' 9™ - Weight: 5lbs.
11czs. « Conn: GP-9 Gold-plated S0-238 + GP-9N Geld-plated N-lype female « Construction; Fiberglass, 3 Sections

©® EXMET. CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 5/8 wave 5 2 « 220MHz 5/8 wave x 3» 446MHz 5/8 wave x 5 » Max Pwr: 120W « Length: 102"+ Weight
3lbs, 1oz.» Conn: Gold-plated S0-233 « Construction: Fiberglass, 2 Seclions

@ CAMET. GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA
Wavelength: 52MHz 5/8 wave « 146MHz 5/8 wave x 2 + 446MHz 5/8 wave x 4 «Max Pwr: 150W « Length: 7117 « Weight: 31bs
1oz » Conn: Geld-plated SO-238- 2MHz band-width after tuning (6M) » Construction: Single-piece fiberglass

@ SAMET chnsoo

CAA-500
1.8-500MHz SWR/Impedance analyzer

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

50-239 connector for the low range.

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

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

Shoulder strap included.

Gall or visit your local dealer today!
www.natcomm{roup.cam I 800-962-26'!1 @ C*MEI-@
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1. ABRL volunteer Michael Bower helps Marco Hardmeier, HBSOCR, select an ARRL logo shirt.
Marco was visiting from Switzerland. [Bob Inderbitzen, NQ1R, photo]

2. ARRL MVF Manager Dave Patton, NN1N, with Barb, K6BL, and Dave, WENL, Lesson of
California, who were technical advisors for WRTC2014. Dave is the author of the ARBL book
Physical Design of Yagi Antennas. [Bob Inderbitzen, NQ1R, photo]

3. Greg Zenger, N2GZ, is pleased with his flea market purchase. [LJB Special Photography photo]

4, Frank Donovan, W3LPL, and Kan Mizoguchi, JA1BK, enjoy a quiet chat away fram the bustle of
the convention crowd. [LJB Special Photography photo]

5, Bettina Ludwig and Welfgang Heinz, OETWEU, proudly display the certificates that identify them
as members of the Royal Qrder of the Woulf Hong. The top-secret Wouff Hong ceremeny that was
held at the convention on the evening of Friday, July 18, drew nearly 600 attendees. [Bob
Inderbitzen, NQ1R, photo]

6. More than 500 people from all over the world operated W1AW during the Centennial Convention.
[Bob Inderbitzen, NQ1R, photo]

7. ARRL Contest Branch Manager Matt Wilhelm, W1MSW, greets Bill Ralston, N7VM. [Bob
Inderbitzen, NQ1R, photo]
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The ARRL was pleased to host 3300 visitors at the July 17 - 19 convention that
celebrated the end of ham radio’s first 100 years and the beginning of its second
century. Thank you to everyone who attended!

‘add

8. Tom Davis, W1TFD, talks shop with Lou Lebron,
WAZ2COP and Mike Lebron, KD2CJJ, on the show floor.
[Bob Inderbitzen, NQ1R, photo]

9. Anne Manna, WB1ARU, the current Secretary {(and a
former president) of the Young Ladies Radio Leagus,
signs a letter to her congressional representativs in sup-
port of H.R. 4969. [LUB Special Photography photao]

10. Hams came from near and far — and really far —to
be at the convention, Here are Robert, WIEWW, and
Janis, NSLW.J, Garske from Wisconsin; Yamini Sadineni,
VUZ2YAM, from Hyderabad, India, and Peggy Lang,
N4PEG, and Rich Kennedy, NAESS, from Florida. [LJB
Special Photography photo]

11. The convention forums covered a variety of topics
— from QRP and lightweight DXpeditioning, to ham
radio history; from tower safety, to PIC programming

— there was truly something for everyone. [LJB Special
Photography photo]

12. Eight-year-old Marit Clifford, KF5ZVY, and her dad
David, WABCCB, check out the offerings on the show
floor. The Cliffords traveled to the convention from New
Mexico, where Marit is net control for the newly formed
Bosque Youth Amateur Radic Glub net, [LJB Special
Photography photo]

13. Friends enjoy a low-key
evening on the grounds of
ARRBL Headquarters at the
Donor Reception, held on
Thursday, July 17. From left to
right, Jay Holladay, WEEJJ;
Vieve Metcalfe, KDBYLI;

Alice "Sam” Bell, WEQLT, and
Dave Bell, WEBAQ. [LJB Special
Photography photo]
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14, Just a few of the 900 people who attended the ban-
quet held on the svening of Friday, July 18, The svent
featured a "My First Station” slideshow, for which hams
sent in pictures of themselves (often as children or teen-
agers) with their first radios. The photos elicited smiles,
“oohs” and “ahhs” and even laughter from the nostalgic
audience. [Bob Inderbitzen, NQ1R, photo]

15. Five hundred hams from all over the world greeted
one another at the International Guests “Welcome™
Reception, held on Thursday evening. [Bob Inderbitzen,
NGQ1R, photo]

16. DX CC Card Checkers Jim Zimmerman, NBKZ, and
Hon Cade, WEZQ, enjoy some off-duty time at the con-
vention. [Bob Inderbitzen, NQ1R, phota]

17. The Centennial Convention provided an opportunity
for old and new friends from all over the country to meet
up. Four states are represented here: (front, L-R) Roger
Oppenheimer, W2REQ, Connecticut, Harry Bates,
KX3M, Pennsylvania; Pat Johnson, KJ4AVE, Florida,
(back, L-R) Rick Cooper, KR3LC, Maryland; Don
McGonigle, KK3G, Pennsylvania. [LJB Special
Photography photo]

18. Frank, NBSNO, and Ruthann Reshke; Bill Marchand,
W1WAM, and Matt Tyszka, WATHRE, go in search of
their next Centennial Convention activity [LJB Special
Phaotography photo]




It Seems to Us

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

A Week to Remember

&& If yvou were in Hartford for the ARRL National Centennial Convention,
July 17 —19, you were part of a once-in-a-lifetime event. #?

The week of July 14, 2014 is now a permanent part of ARRL history.
It began right on the heels of a successful World Radiosport Team
Championship held in Massachusetis that brought several hundred
participants from 40 countries to New England, many of whom made
the 90-minute trek to the Hartford area for the ABRL Centennial fes-
tivities at the Connecticut Convention Center and at ARRL
Headquarters, about 10 minutes away. The International Amateur
Radio Union Region 2 Executive Committee held its annual meeting
in Hartford on July 15 — 16, adding even more of an international
flavor.

At Headquarters, visitors began to arrive early in the week. By
Sunday at least 1000 had toured the office and many had had the
very special opportunity to operate with the call sign VWW100AW from
the iconic W1AW building.

At the Convention Center, once the initial crush of preregistered
attendees was taken care of on Thursday morning, it was smooth
sailing fromthat point on; 728 took advantage of the multiple Training
Tracks that occupied the day. They were joined by others at lunch,
bringing the audience for an inspiring talk by First Vice President Rick
Roderick, K5UR, to a total of 900. Rick challenged us to think about
the memorable moments we could have experienced only through
Amateur Radio, all that we owe to those who came before us, and
why we must leave a legacy so future generations can enjoy the
same opportunities. Toward the end of the day, about 500 stayed for
a reception to welcome our international guests from all continents.

The convention got underway officially on Friday moming with a cer-
emonial ribbon-cutting. In the exhibition hall more than 100 vendors
and exhibitors were kept busy all day on both Friday and Saturday.
On another level of the clean, modem facility, dozens of forums and
presentations on a wide range of subjects drew large crowds on both
days.

For each of the 3300 attendees, there were so many highlights of the
event that it would be an injustice to single one out. Here are a few
more:

On Friday afternoon a Memorandum of Agreement was signed by
Federal Emergency Management Agency Administrator Craig
Fugate, KK4INZ, and ARRBL President Kay Craigie, N3KN, with
Hartford Mayor Pedro Segarra looking on. The MOA strengthens the
cooperative relationship between the two organizations so that
Amateur Radio’s emergency communications capabilities can be
utilized even more effectively by the nation’s emergency manage-
ment system.

Addressing more than 900 banquet attendees Friday evening,
FEMA Administrator Fugate earned a hearifelt standing ovation with
a description of his own journey of discovery of the magic of short-
wave radio communication and his experience with radio amateurs
as an emergency manager in Florida. None of his listeners could
have questioned Craig’s sincerity, but any possible doubts would

have been dispelled by observing him inthe role of enthusiastic shop-
per in the exhibition hall!

After the banquet, a mass initiation into the Royal Order of the Wouff
Hong, the whimsical “secret society” that seeks to uphold the finest
traditions of “The Old Man” himself, Hiram Percy Maxim, was
attended by nearly 600 members both new and old.

Saturday began with a well-attended Presidents Breakfast to honor
the ARRL's volunteer leaders, past and present. The surviving Past
Presidents who were able to come to Hartford were Harry Dannals,
W2HD (1972 — 1982); Larry Price, W4RA (1984 — 1992);
Rod Stafford, W6ROD (1995 — 2000); and Joel Harrison, W5ZM
(2006 — 2010). Jim Haynie, W5JBP (2000 — 2006) was unable to
attend. The awards they received symbolize the debt we all owe to
the countless ARRBL volunteers and officers of affiliated clubs who
have contributed their time and talent over the past century.

Congressman Joe Courtney from Connecticut's 2nd District, the
original cosponsor of H.R. 4969, addressed the breakfast gathering
and spent an hour touring the exhibits to see how Amateur Radio is
contributing to the development of American technology and emer-
gency preparedness.

At midday on Saturday Joe Taylor, K1JT, related to a rapt audience
of 800 how his early interest in Amateur Radio led to an academic
career that earned him, among other honors, a Nobel Prize in
Physics. Joe has come full circle, giving back to Amateur Radio by
applying knowledge gained in the field of radio astronomy to the chal-
lenge of communicating with weak digital radio signals.

Joe Taylor observed that in Amateur Radio’s infancy, scientists of the
day did not believe the short waves could suppont useful communica-
tion and “truly were astonished” when amateurs proved them wrong.
“It's a great story and it couldn't have happened the same way without
the ARRL,” he said.

Looking to the future — one in which good radio engineering will
involve both hardware and software — Joe encouraged us all to not
overlook any opportunity to contribute to the art and science of radio
and to the public good. “Let us also work to keep our League a strong
and effective voice on our behalf,” he said. “I"d like to think that some-
one will be here 100 years from now looking back fondly on all the
good things accomplished by Amateur Radio during ARRL'’s second
century.”

And that century has just begun. Let's make the most of it.

»pr&.,%,, £L77
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hygain HF BEAMS...

. . . are stronger, lighter, have less wind surface and last years longer.
Why? Hy-Gain uses durable tooled components -- massive boom-to-mast bracket,

heavy gauge element-to-boom clamps, thick-wall swaged tubing -- virtually no fmlures!
TH-5MKZ, $789.95. 5-element, 1.5 kW PEP, 10,15,20 Meters

TH-11DX

TH-11DX, $1199.95. 11-clement, 4.0 KW PEPR, 10,12,15,17,20M
The choice of top DXers. Features a low loss log-
With 11-elements, excel-  periodic driven array on all

lent gain and 5-bands, the bands with monoband reflec-

super migged TH-11DX is the tors, BN-4000 high power

“Big Daddy"of all HF beams! balun, corrosion resistant wire
Handles 2000 Watts con-  boom support, hot dipped gal-

The broadband five element
THS5-MEK2 gives you outstand-
ing gain.

Separate air dielectric Hy-Q
traps let you adjust for maxi-

mum F/B ratio on each band.
Also standard is Hy-Gamn's
exclusive BetalJATCH™, stain-
less steel hardware and compres-
sion clamps and BN-86 balun.

TH-3MKH, $499.95. 3-¢lement, 1.5 KW PEF, 10,15,20 Meters

The super popular TH-3ME4
gives you the most gam for your
money in a ﬁJ]l-power full-size
durable Hy-Gain tri-bander!

You get an impressive average
gain and a whopping average
front-to-back ratio. Handles a
full 1500 Watts PEP. 05 MPH
wind survival.

Fits on average size lot with

room to spare -- turning radius is
just 15.3 feet. Four piece boom
15 ideal for DXpeditions. Rotates
with CD-4511 or HAM-IV rotator.
Features Hy-Gamn Fetabdatch™
for DC ground, full power Hy-
O™ traps, rugged boom-to-mast
bracket and mounts on standard
270.D. mast. Stainless steel hard-
ware. BN-86 balun reconunended.

TH-2MK3, $389.95. 2-element, 1.5 kW PEP, 10,15,20 Meters

The 2-element TH-2MK3 is Hy-

| Gain’s most economical full power

(1.5kW PEP) full size tri-bander.
For just $339.95 you can great-

*| Iy increase your effective radiat-

ed power and hear far better!

Ruggedly constructed, top-
performing, compact 6 foot
boom, tight 14.3 foot turning
radius. Installs almost anywhere.
Rotate with CD-4511 or HAM-
IV. BN-86 balun recommened.

EXP-14, $629.95. 4-element, 1.5 kW PEP, 10,15,20 Meters

Revolutionary 4-element
compact tri-bander lets you add
40 or 30 Meters! Has 14 foot
boom and tight 17.25 feet turm-
ing radius. Fits on roof tri-pod,
mast or medium duty tower.

Hy-Gain's patented broad-
banding Para Sleeve gives you

less than 2:1 VSWR. 1.5k'W PEP.
BetaMATCH™ provides DC
ground to eliminate static. Includes
BN-86 balun. Easily assembled.
Truly competitive against giant
tri-banders at half the cost!
QK-710, §179.95. 30/40
Meter option kit for EXP-14.

tinuous, 4000 Watts PEP. vanized and stainless steel parts.

Con

Every part is selected for
durability and ruggedness for
years of trouble-free service.

TH-7DX, 5899.95. 7-element, 1.

7-Elements gives you the
highest average gam of any Hy-
Gam tri-bander!

Dual diiven for broadband op-
erafion without ¢ OMSiNg gain.

Stainless steel hardware
and clampg are ugzed on all
electrical connections.

5 kW PEF, 10,15,20 Meters
and trapped parasitic elements
give you an excellent F/B ratio.
Includes Hy-Gam's diecast
aluminum, rugged boom-to-mast
clamp, heavy gauge element-to-

act 3-element 10, 15, 20 Meter Tri-Bander
d space . . . Iustalls anywhere . . . 14.75 fl terning
. weighs 21 IDs . . . Rotate with CD-45II, HAM-IV
~ TH-3JRS, 8379.95. Hy-Gain’s most
_ popular 3-element 10, 15, 20 Meter tri-
bander fits on most lots! Same top per-
formance as the full power TH3MEK4 in a
compact 600 watt PEP design.

Excellent gain and F/B ratio let you
compete with the “big guns™.

For I

SWR less than 2:1 on all bands.  boom brackets, BN-86 balun. For | Fits on light tower, suitable  Tooled manufactunng gives you Hy-Gam
Uniguely combining monoband high power, upgrade to BN-4000. |g:0ed TV pole, rooftripod durability with 80 MPH wind survival.
Model | No. of |avg gain| avg F/B |MaxPwr| Bands | Wind |[Wind¢pil| boom |Longest | Turning | Weight |[Mast dia| Recom. | Sugg.
No. elements| dBd dB  |[wattsPEP| Covered |sq.ft. area | Survival feet |Elem. (fi) i radius(f)| (Ibs) |0.D.(in.)| Rotator | Retail
THUDX| 1 Fap Gates and 4000 [1042150720] 125 100 24 37 7 8 1915 T2y [ §1100 05
TH-TDX 7 F/B ratio—See...| 1500 |10,15,20| 04 100 24 31 20 75 1525 |HAM-IV| 389905
THSMEI| 5 5 1500 |10,15, 20| 7.4 100 10 35 1542 57 1515 |HAMIV | $780.05
TH3MK4| 3 CVwwW Iy -gn COMITIRNG [10,15,20] 4.6 05 4 7742 1533 35 1925 | CD-4511 | 3499.05
TH_1IRS 3 *Hy-Gain catalog 500 |10, 15 20| 335 &0 12 3725 14.75 71 1.75-20 | CD4511 | $379.05
THIMK3| 2 * Call toll free 1500 |10,15,20 325 80 ﬁ 213 14.25 20 1925 | CD-4511 | $389.05
EXP-14 4 800-973-6572 1500 |10,15,20 585 100 315 17.25 45 1975 |HAMIV | $639.95
Tooled Manufacturing . . . Highest Qualxty Matmals Free Hy-Gain Catalog

aned Nearest Dealer . . . ;
Call your dealer for your best price!

800-973-6572

hy-gain

Antennas, Rotators & Towers
308 Industrial Park Road, Starkwille, MS 39759 USA

1. Hy-Gain’s [ &= Tooled manmifacturing is the difference
famous super _—— 7004 between Hy-Gain antennas and the others
strong tosgfea’ o & g --they just don’t have it (it’s expensive!).
die cast 3 T & Die-cast aluminum boom-to-mast bracket
Boom-to- . and element-to-boom compression clamps
Mast Clamp | '« -3 are made with specially tooled machinery.
K Hy-Gain antennas feature rooled swaged

2. Tooled tubing that is easily and securely clamped
Boom-to- i place. All tubing 1s deburred and
Element : : cleaned for smooth and easy assembly.
Clam s, Durable precision injection molded parts.
3 'I'.hl.}:k— il / "'*:“"' \?\ Hy-Gain antennas are stronger, lighter,
swoged alo- _ have LB.E“S v.#:ri?J smﬁ;re area, br;}t.te}cwmd

— survival, need no adjustments, look pro-
mirmm tubing S

—&;_1‘ ~—__ fessional and last years longer.

TolLfree Customer Sales Hotline: 300-973_6572
« TECH: 662-323-9538 =~ FAX: 06062-323-6551

http://mwww. hy-gain.com

Frices ond spectfications srdyect to choge without notice or obligaron. ' Hy-Gon®, 2014
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Omni VIl package
588AT Transceiver with:

- Built-in Auto Tuner

- CW and Sideband filters included

-Model 707 Regal Microphone

-Model 716 Microphone Stand

-Model 707T8 Microphone Cable

$3,381.00
$2,499.00

Eagle package
599AT Transceiver with:
- Built-in Auto Tuner
- CW and Sideband filters included
- Model 320 Noise Blanker
- Model 702 Hand Microphone

$2,193.00
$1,499.00

Argonaut Vi

package
539 GRP Transceiver with: e

- Convenient small size

-10W QRP

- CW and Sideband filters included
- Model 702 Hand Microphone

$1,068.95
$849.00

Rebel
506 Open Source GRP CW

Transceiver with:
- ChipKIT Uno32 32-bit, 80MHz
processor with 128K of flash memory
- DDS based VFO for no drift operation
- 100% Open Source hardware & software
- Covers 20 and 40 meter bands
- Hardware hooks for user added features

$199.00

Prices and package details subject
to change without notification.




The ARRL

HANDBOOK

for Radio Communications

2015 Edition

Discover the theory, practical information and
construction details to expand your knowledge and
skill as an Amateur Radio operator and experimenter.

This 92nd edition of The ARRL Handbook is at the forefront of
the growing field of wireless telecommunications. The book covers
not only the fundamentals of radio electronics—analog and
digital—but also practical circuit and antenna design, computer-
aided design, digital operating modes, equipment troubleshooting,
and reducing RF interference. Many projects and construction
articles are included to help enhance your station and expand your
participation as an active radio experimenter. Practical applications
and solutions make The Handbook a must-have for hobbyists
and technical professionals, finding its way onto workbenches,
operating desks, and into university libraries and classrooms.

Dozens of contributors help ensure that each edition is updated

and revised to reflect the latest advances and technologies:

New Projecis

= Simple Adjustable Tracking Power Supply

= Tri-Band Moxon Yagi Antenna

= A Legal-Limit Bias-T

= An Eight-Channel Remote Control Antenna Switch

New Information

= Updated material on the state of Solar Cycle 24

= Recommended parts for modifying circuit designs and
fine-tuning performance

= A package of useful applications on CD-ROM from Tonne
Software, including a new version of the ELSIE™ filter
design program

= Annual transceiver model review

CD-ROM Inside

Includes the fully searchable text and illustrations in the printed

Softcover Book and CD-ROM book, as well as expanded supplemental content, software,
ARRL Order No. 1920 PC board templates, and other support files.
Only $49.95*

The BEST DEAL in Amateur Radio is back!
Hardi\o;l:c g:d‘:lr( ;:d0201%-nom Speclal Save $10.00 and get the Hardcover edition

BONUS! Save $10.00, while supplies last Offer!
Only $49.95* (retail $59.95)

at the Softcover price, while supplies last.
Pre-orders begin shipping in October,

*Shipping and handling charges apply. Sales Tax is required for all orders shipped to CT, VA, and Canada.
Prices and product availability are subject to change without notice,

ARRL | www.arrl.org/shop

0 100 Toll-Free US 888-277-5289,
§ ] or elsewhere +1-860-594-0355

YEARS

ARRL siareir ravio®
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inside HQ

Testing QST Product Review equipment; providing regulatory
and legislative technical support; solving members’ technical
problems; resolving radio frequency interference issues; repre-
senting Amateur Radio to industry groups; and preserving his-
toric equipment are but a few of the many functions performed
by the ARRL Lab.

The Lab staff consists of Ed Hare, W1RFI, Lab Manager; Bob
Allison, WB1GCM, Product Review Test Engineer; BFl Expert
Mike Gruber, W1MG; Technical Information Service Support
Engineer Zack Lau, W1VT and the Lab Support Assistant Tony
Nesta, AA1RZ. A dedicated group of volunteers also assists in the
Lab.

Improved Product Review Testing

This month | want to focus on the Lab’s Product Review testing
function. The ARRBL Lab tests about 35 to 40 products a year.
Product Review is one of the most popular features in QST and
we will be adding more Product Review items in upcoming issues.

We conduct Product Review equipment tests within a ten-foot-
by-ten-foot “screen room™ located inside the Lab. The room's
walls, floor, and ceiling are shielded with steel and copper, effec-
tively creating a Faraday Cage to isolate the interior from external
RF sources, such as W1AW transmissions. This ensures that we
are only measuring the RF behavior of the products under test,
and not extraneous signals.

Three New Devices

The technical performance of Amateur Radio gear continues to
evolve, which means that the Lab must keep pace with con-
stantly changing measurement requirements. With that in mind,
we recently upgraded much of our Product Review test equip-
ment. Along with greater accuracy, the new test instruments have
more capabilities than their predecessors.

The upgrade was accomplished with the assistance of Dr Ulrich
Rohde, N1UL. Dr Rohde is a well-known scientist and business-
man (Rohde & Schwarz and Synergy Microwave Corp).

-

A view inside the screen room. The new Agilent MXA-3020A spectrum
analyzer is visible at the lower lsft and the new Rohde & Schwarz
FSUP 26 signal analyzer is at the bottom of the center rack.

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

The ARRL Laboratory
Part 1 — Test Equipment

Thanks to Dr Rohde’s help, the Lab was able to acquire...

= A Rohde & Schwarz FSUP 26 signal analyzer. This instrument
measures the phase noise of oscillators and transmitters.
We perform this test because phase noise generated by a trans-
mitter can increase the background noise level near the trans-
mitted frequency, which can in turn mask nearby weak signals.
The FSUP 26 measures phase noise on all amateur bands
below 26 GHz. Previously, the Lab could only measure phase
noise on 20 meters. According to Dr Rohde, this instrument ‘“is
amongst the best phase noise measurement instruments in the
world.”

= A Rohde & Schwarz FSEM spectrum analyzer. This device
can measure radio frequencies from 20 Hz to 26.5 GHz. The
analyzer includes a
tracking generator as
well. This instrument is
used for a variety of
frequency domain
measurements, inclu-
ding extremely accu-
rate measurements of
a transmitter’s radio
frequency emissions
across the spectrum.

The Lab also added an
Agilent MXA-9020A
spectrum analyzer. Its
frequency ranges span
from 10 Hz to 26.5 GHz. It can precisely measure harmonics and
spurious emissions levels to determine if an amateur transmitter
or power amplifier complies with FCC Part 97 regulations. This
instrument also measures transmitted IMD (Intermodulation
Distortion). Poor IMD performance can result in poor transmitted
audio quality and RF splatter.

The benefit this new equipment will bring to ARRL members of
will be more comprehensive and accurate Product Review test-
ing. Today, Amateur Radio gear encompasses a wide variety of
equipment, including both analog and digital radios. The Lab is
tasked with testing radios that range from QRP to full power, and
everything in between, at frequencies from LF to UHFE. These
new test instruments will allow the ARBL Laboratory to develop
improved test methods to adapt to changing technology. Better
Product Review test measurements and data gives you, our
members, more information to make better decisions about
which transceivers to purchase in a market with filled with many
fine choices.

This Rohde & Schwarz FSEM spectrum
analyzer can measure radio frequencies
from 20 Hz to 26.5 GHz.

If you are curious about our test procedures, The ARRL Test
Procedures Manual is published on our website at www.arrl.
org/procedure-manual. The Test Procedures Manual will be
revised in the near future to reflect our new test instruments and
methods.

My thanks to Product Review Test Engineer, Bob Allison,
WB1GCM, for his assistance with this column. Next month, I'll be
discussing some of the other functions of the ARRL Lab.
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ARRL Member Services

GET JOIN

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

Membership Benefits

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

Members-Only Web Services

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The American Radio Relay League, Inc.

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

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

Programs

% ARRL Centennial 2014

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

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

Radiosport

Awards — www.arrl.org/awards

Contests — www_arrl.org/contests

QSL Service —www.arrl.org/gs!

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

Community

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

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

Licensing, Education, and Training

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

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

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

Quick Links and Resources

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

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

Suppeort for Instructors — www.arrl.org/instructors

Support for Teachers — www.arrl.orgfteachers

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

Forms and Media Warehouse — www.arrl.orgforms

FCC License Renewal — www.arr.org/fcc

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

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

Contact Us

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

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

website — www.arrl. org/contact-arrl

| Facebook
www.facebook.com/ARRL.org

Follow us on Twitter

! twitter.com/arrl - twitter.com/w1 aw - twitter.com/arrl _pr
twitter.com/arrl_youth - twitter.com/arrl_ares
twitter.com/arrl_dxcc

YouTub
YOUQULL) vww.youtube.comnrrLHa

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

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

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

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



Officers, Division Directors, and Staff

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

Officers

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

Kay C. Craigie, N3KN*

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

Rick Roderick, KSUR*

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

Jim Fenstermaker, KOJF

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

1925 Bidwell St

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

David Sumner, K1ZZ
Treasurer

Rick Niswander, K7GM

Chief Financlal Officer

Barry J. Shelley, NTWVXY

Chlef Operating Officer
Harold Kramer, WJ1B

Chlef Development Officer
Mary Hobart, K1MMH

Chlef Technology Officer
Brennan Price, N4QX

Staff

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

Education Services Manager
Debra Johnson, K1DMJ

Laboratory Manager
Ed Hare, WiRFI

Marketing Manager

Bob Inderbitzen, NQ1R

Diane Petrilli, KB1RNF

Membership Manager

Ywette Vinci, KC1AIM

Circufation Manager

Media and Public Relations Manager
Sean Kutzko, KX9X

Membership & Volunteer
Programs Manager
Dave Patton, NN1N

Mike Corey, KI1U
Emergency Preparedness Manager

Production & Editerial Manager
Steve Ford, WBSBIMY

Regulatory information Manager
Dan Hendarson, NTND

VEC Manager
Maria Somma, AB1FM
Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton, KC1BQF

Information Technology Manager
Michael Keane, K1MK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Blll Edgar, NSLLR

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

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

Central Division
www.central.arrl.org

George R. Isely, W9GIG"

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

Dakota Division
www.arTidakota.org

Gregory P. WidIn, KOGW

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

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

Delta Division

arridelta.org

Davld A. Norrls, K5UZ

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

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

Great Lakes Division
arrl-greatlake s.org

Dale Willlams, WABEFK

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

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

Hudson Division
www.hudson.arrl.org

Mike Lisenco, N2YBB*

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

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

Midwest Division
www.arrimidwest.org

Cliff Ahrens, KOCA*

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

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

How to Find an
ARRL HQ Staff Member

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

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

New England Division
www. barc.org/nediv

Tom Frenaye, K1KI

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

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

Northwestern Division
www.nwarrl.wetnet.net

Jim Pace, KTCEX

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

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

www. pdarrl.org

Bob Valllo, W6RGG*

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

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

Roanoke Division

www. arrl-roanoke. org

Dennls Bodson, WAPWF

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

Vice Director: Dr James Boehner, N2ZZ

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

Rocky Mountain Division
www.rockymountaindivision.org

Brian Mileshosky, NSZGT

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

Vice Director: Dwayne Allen, WY7FD

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

Southeastern Division
www.southeastern.arrl.org

Doug Rehman, K4AC

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

Vice Director: Michael Lee, AAGML

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

Southwestern Division

www. kkn.net/nGaa

Richard J. Norton, M6AA

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

Vice Director: Marty Woll, N6VI

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

West Gulf Division
arrlwgd.org

Dr David Woolweaver, KSRAV*

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

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

*Executive Commitee Member
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ARRL Section Managers

www.arrl.org /sections

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

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

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

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

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

Southern New Jersey: George Strayline, W2GS5S, 10 E Pacific Ave, Villas, NJ
08251-2630 (509-741-8322); w2gss@arrl.org

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

WWestern Pennsylvania: John Rodgers, M3MSE, 803 S Main St, Butler, PA 16001
(724-287-0424). n3mse@arrl.org

Central Division (IL, IN, WI)

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

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

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

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

Dakota Division (MN, ND, SD)

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

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

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

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

Delta Division (AR, LA, MS, TN)

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

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

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

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

Great Lakes Division [(KY, Ml, OH)

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

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

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

Hudson Division (ENY, NLI, NNJ)

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

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

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

n2smv&arrl.org

Midwest Division (IA, KS, MO, NE)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Roanoke Divisien (NC, SC, VA, WV)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Okiahioma: Lioyd Colston, KCSFM, 813 Canterbury Blvd, Altus, OK 735214903
(234-564-277 5); ke5Stm@arrl.org

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

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



Ameritron 160-6M 1.2kW FET Amplifier

1.5-54 MHz... 1200 Watts PEP Output... Auto bandswitching, no tuning, no warm-up, SWR
protected, Quiet Vanable-Speed Caolmg. - Fwd/Ref PEF, PA Balance, ALC, V; I Metering

ELECT

BAND S

Solid State no wne
1.2KW 160-6M FET Amplifier

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

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

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

The ALS-1306 RF deck operates at 50
Volts for efficient, low distortion linear RF
power service. It’s cooled by a whisper
quiet fan. Fan speed is regulated by tem-
petature sengors, asSUNG Minimum noise.

1200 Waits PEP Ouiput on all bands
1.5-54 MHz incleding 6 Mefers

AT,S-1306 runs up to 1200 Watts of

clean SSB output power (just 100 Watts

OPERATE
L ME

MULTIMETER STANDBY

ALS-1306

*3299

~uggested Retal

diive gives you the full rated 1200 Watts
output) for continiious coverage between
1.5-54 MHz. 10/12 Meters 1s mncluded.

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

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

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

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

you adjust output power conveniently from
the front panel.

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

Awntomatic Bandswitching!

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

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

Clean, Modular Construction

Ameritron ALS-1306 amplifier has
modular construction for easy-servicing,
unlike other amplifiers that are so tightly
packed they are un-serviceable.

ALS-1306 Power Supply

The ALS-1306 is powered by a 50 VDC
switching power supply. Comes with a
pre-wired cable to plug into the ALS-1306.

This hash-free fully regulated swtiching
power supply is only 12 lbs. and measures
a compact 10Wx6'/:Hx9Y/:D inches. It can
be placed conveniently out-of-the-way.
Qutput is 50 VDC at 50 Amps to the ALS-
1306. Wired for 220 VAC, selectable to
110 VAC. Draws less than 25 Amps at 110
VAC; 12 Amps at 220 VAC.

Call your favorite dealer for
your best price today!

Peek Inside and see
Ameritron’s beautiful

Front-panel ALC control!
This exclusive Ameritron feature lets

ALS-600
600 Watt FET Fived Station Amp

No tuning, no fuss,

no worries — just turn
B on and operate. 600
W Watts PEP/500W CW,
® instant bandswitch-
ing, SWR protected,
extremely quiet,
SWR/Wattmeter, ALC
control. 1.5-22 MHz
(10/12 Meters with MOD-10MB. $29.95).
120/220 VAC. Inrush protected.
9Y2Wx6Hx12D inches.

Suggested Retail

ALS-6008S, $1699, ALS-600 with 10 Ib,
switching power supply.

ALS-500M
500 Watt Mobile Amplifier

AL S-5000L
= 949
T Suggested Retal

500 Watts PEP/400W CW output, in-

stant bandswitching, no tuning, no warm-

up. SWR, load fault, thermal overload

protected. On/Off/Bypass switch. Remote

on/off control. DC current mefer. Very
quiet fan. 1.5-22 MHz (10/12 Meters
with MOD-10M, $29.95). Requires 13.8
VDC. OWx3Y;Hx15D in., 7 1bs.
ALS-500RC, $49, Remote Head
SPS-7SMV, $259.95, 110VAC input,
75A at 13.8 VDC output power supply
for using ALS-500M at home.

\_ craftsmanship! y

ALS-1300
1200 Wi PETAmp
Save $400 ..

if you don’t need 6

$ 23\1-5813 9 Meters or auto
bandswitching. Has most
Suggested Remil  Teatures of ALS-1306.

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

AMERITRIAS i
. the world’s high power leader!
116 Willow Foad, Starkville, DS 39759
TECH (662) 323-8211 » FAX (662) 323-6551
8am -430pm CST Monday - Friday
For power amplifier components call (662) 323-8211
Priced omd Specifications sulyect to change witheut notice. ™ 2014 Ameritron.

www.ameritron.com
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Array so I ut Ion s Your Source for Outstanding Radlo Products

Professional Grade Equipment from Array Solutions

OM Power OM2000 Amplifiers at FTSZM:
From Flve Contments'

i rl;lggednass of the FT52ZM OM Powesr amps so
'r]nuch that | purchased a one new from Array Solutions when | got
ame. 3
Jerry —WB9Z

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

Neil = ZS6IVATDX

‘There was not 2 single problem with the OM Power amps on
Amsterdam. | have two of these amps at my home station”

Nodir - EYSMM 2 AMSTERDAM ISLAND 2014

Introducing the Shared o g menie BEKO VHF and UHF Amplifiers

Apex Loop Array™! , Ml  BEKO VHF and UHF amplifiers (2m and higher) are now
The Shared Apex Loop Array™ is a revolution- = avalls_lble from Amay
s : Solutions. These are
ary receiving antenna that will change the way {derad e badt soiid
that you listen to the radio! The patented : ;‘;}:‘;ﬂ"elmerﬁs e
design provides performance in a size and over a range of P

frequencies that will please both the rag-chewer and DXer alike. Eﬁg&nﬂﬁlmd e’

Acom 600S
&

. Solid State HF + 6 m
l Linear amplifier

Integrates with all popular
transceiver models for fully
i automatic operation.

B

I

s FRITZEL® E!Eﬂ;
SRUEEAN, == %w Pro.Sis.Tel, ANwmesss

—

Sunnyvale, Texas USA
Phone 214.954.7140

snraysorunions | Sa@les@arraysolutions.com & & DD, FEMA, Emeomm, UN, WFO, FAA and the ept. for pro nstaliation of antennas
- Fax 214-954-7142 systems, e i switching and grounding. We also offer RF eng g anc iting services.




ELECRAFT

The KX3 is a competition- gfade transcewer that literally puts the world in the paln;;i

~of your hand. With its large display, rich control set, and adjustable operating angle,’
the ultra-compact KX3 is equally at home on your desktop, in a vehicle,or in remote
field locations. It's a true software-defined radio (SDR), with dual watch, noise reduc-
tion, digital voice recorder, RX/TX EQ, VOX, speech compression, and CW keyer. The
built-in PSK31 and RTTY modes work with or without a computer. Add the internal

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

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

KX3-2M /4Mmodule adds 2 or

| KXPA 100 Automatic Amplifier
for the KX3 and Other QRP Rigs

Ourcompact 100-Wamp is

ideal for desktop or mobile use.
Features fast, PIN-diode T/R
switching and large convection-
cooled heat sinkfor reliable and
quiet operation. Optional internal
ATU provides a wide matching
rangeand dual antenna acks.

PX3 Panadapteraddsa visual
dimension tosignal hunting
The: PX3 provides fast, real-time
spectrumand waterfall displays,
plus one-clickQSY. Its small size
and low current drain makeit
ideal for trave| use. Features 2 to
200 kHz span, noise blanker, USB
interface, and full integration
withthe kX3,

4 metercapability

Intended for bothlocal
emergency communications and
casual all-mede wse, the KX3-2M
and-4M modules provide power
outputof 25— 3 W typicalat
13.8V and excellentreceive
sensitivity. Includes full FM/
repeater support including CTCSS
tones and DTMF.

@& ELECRAFT

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




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

Morse Code Jack O’ Lantern

Halloween visitors to the home of James Kern,
KB2FCV, may be perplexed by this jack-o-lantern
creation — unless they are CW opsl

High-Scoring Ham

Each year the K4AMG Memorial Amateur

Radio Club sponsors a "Youth Plaque" for

amateurs age 18 and under who earn the
highest scores in the Virginia QSO Party.
This year the plaque went to
John Herrick, KK4BSM. John
bagged the prize with an HF
station consisting of an lcom
IC-706MKIIG transceiver and
a ladder line-fed 40 meter di-
pole antenna.

The 511
Lives Again
Grant Guthrie,
W4BVT, loving-
ly restored this
1951 Collins 51J
receiver and inte-
grated it into his
station console.
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Now You See It,

Now You Don’t

When Grady McCright,
WSEGEM, and his wife
moved into their new
home, Grady chose to
completely hide his sta-
tion when not in use. He
discovered this handsome
cabinet at a local furniture
store and knew it held the
answer. The cabinet easily
houses his entire station,
including two transceivers,
a computer, a monitor,
and much more. When
he isn't operating, Grady
just closes the doors and
everything blends into the
room’s decor.
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The Elecraft K-Line

R DLECKAFT KTAIOD AMFLIFIER

A powerful performance you won’t want to miss

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

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

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

n\ mhmﬁumﬂ»}_ﬂ‘.—} www.elecraft.com -+ 831-763-4211

Elecraftis a registered trademark of Elecraft, Inc. TO wox mo. >_Uﬁ0m. nm.__._uo_.j_m @MOO\TOOQO
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LiGblaster Blu Wast Mountaln Rado

' RIGblaster with Bluetooth® Technology

XMITLEVEL RCVLEVEL YVOX DELAY

Wes! Mountain Radio \ \ RiGblaster Advantage

The easi-est plug & play device

EE Headset with RIGblaster Blue purchase!
Use Discount Code (5 TElue

(offer ends October 31, 2014)

www.westmountainradio.com/QST1014
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ALINGO

COMMUNICATIONS-GRADE SWITCHING  Quality. Style. Performance!
POWER SUPPLY WITH USB PORTS

SPECIFICATIONS D M'3 3 0 FXT

Input veltage 120 VAC(DM-330FXT)
Oulput voltage 2~—15VDC varlable
Output voltage variation | Less than 3%

Protection Shert-circuit, Autematic current limiting ever 30A
Over-temperature

Output current 30 A {max}, 25 A (contimuouz)
Ripple Less than 50mVp-p at rated load
Fuse 4A (FXE), 8A (FXT)
Meter Selectable Volt / Current meter, back-lit
Size 180(W) X 69(H) X 181(Djmm
{Projections not Included)
Weight Approx. 2.5 kgs with detachable AC cord

Specifications subject to change without netice or obligiation.

" USB ports may net werk far charging cell-phanes/mobile phones due to
special charging circuits of those devices

This "Breakthrough" switching power supply packs a lot of features into a compact, ligh ight design that features 9-15VDC variable
output and delivers up to 25 amps, 30 peak. Unlike other "switchers", it's e.*ecmcaﬁy quret But if you should find noise, don't worry!
The patented Noise Offset Circuit lets you move the switching noise you might find to another frequency. Other features include a large
illuminated “instrument-class" Volt/Amp meter, rear panel binding posts (30A peak), front panel cigar outlet (10A), two pairs of snap-in
terminals (5A max.) and USE ports (2A max.), front panel voltage adjust, customer-defined output voltage "memory", ripple less than
50mV p-p and triple circuit protection for short-circuit, over temperature, and current limiting!

Amazing high performance,
compact size, and full featured!

144/430MHz 5W FM Dualband
Handheld Transceiver

DJ-500T/E @

T:FEIC E: CEQ

B High power Li-lon battery pack, stand charger and beliclip included
B Output Power 5/2.5/ 1W selectable

M Large, dot-matrix, 3 color-selectable display and keypad

B Semi-Duplex dualband, V/V-UfU and FM broadcast receiver
W 200 memory channels, any mix of VHF/UHF

B RX Frequency Coverage 76-108 / 136-174 / 400-480MHz

B Alphanumeric channel labels

B Direct frequency input from keypad

W Landmobile-grade signaling features

W Variety of scanning modes

W P54 dust/splash proof, MILSPEC vibration/shock compliant
W Wide and narrow FMTX/RX

M 12Vdc input using an optional cigar-socket adapter.

M Internal YOX and Wire cloning capability

SPECIFICATIONS

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

GED: 510-298-5100 (: 510-887-0314 (IEHE: http://www.remtronix.com

=kl : alinco @ remtronix.com EEIRYEE : alincosupport@ remironix.com
- Required products are FCC part 15/ C certified. Specification subject to change without notice or obligation.

Products i

i for properly Ii p

T-version : RX Freq. 136-174MHz / 400-480MHz (76-108MHz WEM)
TX Freq. 144-148MHz | 420-450MHz

E-version : TX/RX 144-146MHz / 430-440MHz (RX 76-108MHz WFM)

M F3E (FM)

Power outpul Approx. 5, 2.5, 1W

Recoiver system Direct-conversion

Sensitivity Wide -12dBu , Marrow -SdBu
A AF output 1W {10% distortion)
1. Frequency stability + 2.5ppm
P54 Dimensians 58,00 X 88.0H ¥ 35.00 mm or 2.32W % 3.86H%1. 38D inches wio projection
S A ‘Welght Approx. 227g or 8.01 oz: includes antenna and battery pack

\ Temnp. range 20T ~+55'C (-4F ~+131F")

REMTRZNIX



letters@arrl.org

Letters from Our Members

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

The New Regs, 1973

In 1972, Novice licensees were finally allowed to use VFOs rather than crystals
to determine their transmitting frequencies. The FCC decision was not iwoithout
controversy, howeuver, since some amateurs felt that Novices would not be able
to use VFOs properly. This letter, published in the January 1973 issue of QST,

1s a reaction to that senfiment. — Ed.

Though I am a relatively new ham, I have been impressed with the fairness
and impartiality of the rulings of the FCC for a long time. This observation is
borne out, it seems to me, in the recent rules of the Commaission concerning

the new regulations.

I am overjoyed to be able to use a VFO, and I have provided means to check
its frequency. I hope that the adverse comments I have heard on the air to the
effect that they cannot properly operate a VFO will not be taken too seriously
by other Novices. That is silly. What a General can learn, so can a Nowvice. It
will, however, require new skill and knowledge, and I think it would behoove
the higher class hicensees to help the Nowvice acquire those skills he needs,
rather than berate him. Let us all help one another.

Jim Guann, WN1QNK, Osgipee, New Hampshire

Centennial Convention
Congratulations

| just wanted to send a quick note of con-
gratulations. The Centennial celebration,
from all | could see, was a complete suc-
cess! My friend Greg, AGEW, and | thor-
oughly enjoyed it. We spent an extra day in
town going to some of the must-see spots
(Mark Twain house, etc.) and caught the
Vintage Radio and Communications
Museum of Connecticut over in Windsor on
our last afternoon there. It was a lot of fun,
and the airport Marriott even had a Nash
Rambler (the car, not the music group!)
meetup in their lot that weekend, so there
was lots of nostalgia on that front!

So, congraistothe League on awell-planned
and executed event. As a board mem-
ber and officer of a small non-profit here in
Austin, | know how difficult that can be.
Duane Calvin, ACSAA

Life Member
Austin, Texas

=Thank you to Lisa Kustosik, KA1UFZ, and
all of the Headquarters staff for the warmth
and hospitality that ARRL President
Emeritus Harry Dannals, W2HD (ARRL
President from 1972 — 1982), and | re-
ceived during the ARRL Centennial

Convention. Harry told me that it was the
most fun he had ever had at a hamfest or
convention. From my perspective, it was an
honor to be able to make the visit a reality
for my friend W2HD. It brought joy to my
heart to see his face light up as he encoun-
tered old friends and people he had not
seen for 25 years.

It is clear to me that the League is in good
hands. What is most evident is that all in
Newington truly care about this hobby and
cherish the mission of moving us forward
into the next century.

Robert E. Pattison, K4DU
Ruckersville, Virginia

Stumping for the Soapbox

Subsequent to participating in the June
VHF contest as well as Field Day this past
June and submitting some brief comments
and pictures related to my experiences via
the Soapbox section of the ARRL website
(www.arrl.org/soapbox), it dawned on me
that this is an underutilized part of the web-
site. When | returned to the Soapbox to
read about other hams’ experiences in
these events, a disappointingly small num-
ber of submissions were displayed.

| encourage others to submit stories and

photos to the Seapbox, especially for Field
Day, in order to display your activity and
possibly educate others about innovative,
new, and beneficial techniques you or your
group employed to be successful in a par-
ticular event. What better way to show your
activity and perhaps encourage cthers to
participate in a contest-related event that
otherwise they might not consider.

Hank Hanburger, K3YDX
Gambrills, Maryland

Tube-Based Power Supply
and “Jig" Versus “Fixture”

Thanks for Bryant Julstrom’s, KC0ZNG,
project article “A Tube-Based Bench Supply
for Tube Projects” in the August 2014 issue.
Although | would not have use for such a
thing at present, an adjustable high voltage
supply is a handy thing to have, and certainly
not something one sees often anywhere in
the ham press!

The last time | saw such a thing profession-
ally was in my USAF career a very long time
ago. Actually, it was not a standalone unit but
an integral part of a tube-based communica-
tions system. The main output used several
high power beam tetrodes, intended for
audio amplifier service, in parallel.

Having been a ham since age 14 in 1964
and growing up with plenty of vacuum tubes,
| was well aware of the dangers. Unfor-
tunately, not all of the folks in the career field
had the same respect for high voltages, be-
cause most of the equipment had been solid
state for quite some time, but incidents were
still rare. (Or rather, admitted incidents were
rare! | suspect that many were too embar-
rassed to mention it to anyone.)

And while I'm at it, KCOZNG's “Hints &
Kinks" itemn in the August issue (“A Part-
Cleaning Jig") is a great idea! I'd never call it
a jig myself, though, but rather a *fixture.” |
made that mistake once at my last job. | re-
ferred to something used to hold things dur-
ing production as a “jig” in the presence of
the head machinist, who quickly set me
straight — for the next 20 years, | never used
the term “jig” again! (Because he allowed me
full and free access to the machine shop, |
wasn't about to cross him.) In metalworking
and woodworking, at least, a “fixture” is
something used to hold something in posi-
tion, while a “jig” is used to control the path of
a cutting tool (and could also hold a work
piece in position at the same time).

Mike Czuhajewski, WABMCQ
Severn, Maryland

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

The publishers sof QST assume no responsibility for statements made by correspondents.
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Software Defined Radios

rediscover

radio

Rediscover

To discover
something again
that had been
forgotten
or lgnored

www.flexradio.com

Rediscover Radio with the FLEX-6000 Signature Series

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

you in both price and capabilities. Experience multi-dimensional amateur radio as it was meant to be. From CW tothe latest digital modes,

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

To learn more visit www.flexradio.com

FLEX-6300

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

4616 W. Howard Lane, Ste,. 1-150

Austin, TX 78728

FLEX-6500

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

FLEX-6700

The FLEX-8700 is for the most demanding
amateur radio operator who desires the ultimate
amateur on-air experience. The FLEX-6700 brings
the ability for unconstrained operation across
eight slice receivers with the possibility of each
using a different radio. Total flexibility and the
highest performance sets the FLEX-6700 apart
from all other radios.

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




R&L Electronics

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

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

(800)221-7735

Daily Specials at

WwWww.l'a

nal.com

6m—380m Vertical
No Radials Required

JTVE80

$249.95

Specifications:

Transmit: 3.5-57 MHz, Receive: 1.8-90
MHz, Impedance: 50 ohms, Max power:
250 watts, Max wind rating: 90 MPH,
Connector: SO239, Length: 23 feet 3'1,
inches, Mast size: 11!4— 11!2 inches,
Radials: Not required

JETSTREAM

10 meter 5/8 wave vertical
JTV10

$99.95

Field tunable 26-33 mHz, .
1200 watts, Connector: SO239,
Impedance: 50 ohms, Length
18.75' when tuned to 29 mHz,
Maximum Mast size: 1 3/8",
Construction: Aluminum

Fi | %
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* JW-STAR

1330

146580
PRI - P

Intuitive touch screen operation, V/U, V/V, U/U Dual receive, DV
Dualwatch, GPS Receiver, DV/FM Repeater list function, Dplus reflector
linking, Built in CTCSS/DTCS encoder and decoder, UT133 Bluetooth unit
(option), VS3 Bluetooth headset (option), Android Application (free
download), Menu driven user interface, Enhanced DPRS functions, AM
airband dualwatch, 50 watts of output power on VHF and UHF, Weather
channel with weather alert, Auto repeater function, Speech function,
DTMF via microphone or ID5100 display.

ICIDS1A

Compact dual bander, The 26.4mm slim body contains SW output,
| VHF/UHF dual bands, a rich D-STAR and integrated GPS receiver
feature set. Independent AM/FM receiver FM, AM and shortwave
broadcast stations can be listened to, while using the dualwatch
function for monitoring ham bands. When a ham band signal is
received, the broadcast station is automatically muted. Automatic
position reply function (DV mode) When receiving a call addressed to
your call sign, this function automatically transmits your current
position information. If the radio loses the GPS signal, the last
position information with date and time information can be sent.
; VIV, U/U, V/U Dualwatch The ID-51A/E receives two bands
simultaneously including in the same band. When DV modes are set
in main and sub bands, sub band audio will be muted. TX voice
memory (1 channel, 60 seconds) for repeated calls, Voice
®L synthesizer function announces frequency, mode and call
S\ sign, Voice memory function records incomingloutgoing
R\ calls and voice recorder, 128x104 dots large full dot-matrix
display (1.6 fimes larger than ID-31A/E), CSV formatted
communication log, 10-step battery voltage indicator,
< Ml Integrated GPS receiver with GPS logging function, IPX7
| submersible (1 meter depth water for 30 minutes), micro
& SD card slot for voice and log data storage and data
=\ cloning, DR (D-STAR repeater| mode operation makes it
easy to access D-STAR repeaters, Repeater search
function searches up to 20 nearby repeater sites.
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NEW, LOWER PRICE

Regular Price: $7,995.00
Sale Price: $6 995 00 -

ALPHA B410
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NEW, LOWER PRICE

Regular Price: $5495:60
Sale Price: $4,995.00

www.rfconcepts.com
(303) 473-9232,

Made and Warrantied
in America

ALPHA 9500
1500 W Auto-Tune Linear Amplifier
3CX1500A7/8877 tube

Operates on all Amateur HF Bands —
160 M thru 10 M modifiable for MARS operation

Operates at 1500 W average power and 100% duty
cycle with no time limit!

4-port automatic antenna switch, any 2 antenna
ports may be combined

SWR tolerance 3:1 atfull rated output

Automatic line voltage selection from
100-250 VAC, 50/60 Hz

Drive power 50 W nominal
Rugged construction — built to last

Quickly and automatically tunes to match the
load impedance

Rernotely controllable — R5232 and USB port

ALPHA 8410
1500 W Manual-Tune Linear Amplifier

* Uses a pair of 4CX1500B tetrodes, good for
3 kW of plate dissipation

Operates at 1500 W average power and 100%
duty cycde with no time limit!

Operates on all Amateur HF Bands — 160 M
thru 10 M modifiable for MARS operation

SWR tolerance 3:1 atfull rated output
Drive power 50 W nominal

Uses our custom designed, time proven
3.5 KVA transformer — built to last

Prices subject to change
without notification.




Whether activating a rare entity or breaking a pile up from the
other side of the world—We have you covered

2 Element 20m-6m Yagi

"

High Performance Dipole, Vertical, Yagi, and Portable Antenna Systems
Contact our knowledgeable and friendly staff for more information
on our complete line of antennas.

Get ready for the upcoming contest season.
Order your new SteppIR now!

DB42 Dream Beam DB18 Dream Beam
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K E N WO O D Customer Support: (310) 639-4200 Sean with yourphana to 4 - 1Y Y “ K
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DATV-Express —
A New Low-Cost Digital TV Transmitter

Digital ATV just became a whole lot easier.

Art Towslee, WASRMC

DATV (Digital Amateur Television) is the
transmission and reception of digital live
video by radio amateurs within allocated
amateur bands. Our not-for-profit com-
pany, DATV-Express, progressed from
concept to a finished product that you can
obtain from us to accomplish this. Here
are some details of our circuit board, along
with optional features, and a look at what
we’re working on for the near future,

History of ATV

Modern fast-scan Amateur Television
(ATV) dates to the early 1950s and until
recently has been entirely analog. T be-
came interested in ATV in 1965, using a
Sylvania vidicon camera and a modified
General Electric 450 MHz 10 W two-way
radio. I started DXing with a 96-element
collinear antenna on a 70-foot tower. It was
a lot of fun for many years.

DATV Beginnings
US broadcasters had adopted digital televi-

. [@oecoee eam
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MADE IN USA

The DATV-Express board. [Art Towslee, WABBMC, and Ken Konechy, WEHHC, photo]

sion by the end of the first decade of 2000,
but there was no migration into US ama-
teur gear. That heightened interest within
the Amateur Television in Central Ohio
(ATCO) club. Many European amateurs
were transmitting DATYV, and we found

commercially available European DATV
boards. The boards were expensive, but
we acquired a set of them in 2004, making
ATCO the first in the US to have a DATV
repeater. That generated much interest,
and many amateurs purchased inexpensive

S1410-Towslee
Cypress Altera Cyclone Il Analog Devices Analog Devices  MiniCircults
CY7C68013A EPZCBT144C8N AD9TE7 ADRFG755 GVA-84+
USE IIF FPGA Dual-DAC Modulator MMIC
CTL & Programming
. I 6 MHz PLL
S Extract USB Data 1/2 DAC LPF RF
e ) USB2 rus | Sortinto I and Q data streams | - | -stream Q bndfior ——
L --
Comeetsr | Contoller & ffeFIIEI;gmle a0 - »| 12DAC L]\ || Modulstor N Amp St
Py il Yan Q -stream LPF + T
T e t 1 129 1.2GHz 1.2 GHz
[ — 2 streame DOVE-5 OVB.S
H 1 Silicon
2 SR | Lo et 20wz A b
i bl 2 sis70 0SC
- 1 LC 1.C 2 i e
248“ c;)qk RF Gain & I"I"q Control B
| Sroro I
DC-DC Cnwtr ¥
Cm:? “'I 12v _:86 5.5V ADC ¢ From oxtornal RF Dirsctional-Couplor Semsor froctifisd DC)
5.0V, 3.3V, 3.3V, 1.2V Analoy Devices ADT992-0
Allows Distortion comrection

Figure 1 — Block diagram of the DATV-Express board.
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“Free to Air” digital receivers to receive the
DVB-S “satellite type™ digital transmission.
Snow-free and ghost-free digital video sig-
nals received with simple antennas are crys-
tal clear. What a difference! However, there
are drawbacks. Because digital pictures are
either 100% snow-free or a blank screen,
finding the strongest signal by rotating the
antenna doesn’t work well. The most sig-
nificant problem was, and still is, the cost
of the transmitting equipment. Digital TV
transmitting equipment requires very linear
transmitters, and there are few companies
producing equipment.

Forming our DATV Group

After we installed our ATCO digital
transmitter repeater, I often asked for vol-
unteers who could help develop a low-cost
amateur television digital equipment. Dur-
ing my DATV presentation at the Dayton
Hamvention ATV forum in 2009, a rep-
resentative from Tucson Amateur Packet
Radio (TAPR) asked if T would present
something at their TAPR DCC Chicago
Conference in the fall of 2009. In that talk
I again asked for volunteers who could
assist in the design of a low—cost DATV
transmitter. Ken Konechy, WoHHC, had
a similar presentation about digital televi-
sion at that conference, and he also asked
for volunteers to help develop DATV
equipment.

Meanwhile in the UK, Charles Brain,
G4GUO, was experimenting with DATV
software on an expensive commercial IQ
modulator. Independently, Charles con-
tacted TAPR and suggested that he could
write DATV software if TAPR knew any -
one who could design a concept hardware
board. TAPR then contacted Ken about
Charles’ proposal, and Ken contacted me.

I agreed to design the hardware, Charles
would write the software, and Ken would
manage and document the project. We also
enlisted Tom Gould, WB6P, for his circuit
board layout expertise, PADS software
PCB (printed circuit board) layout tools,
and willi ngness to help where he could. By
the end of 2011, DATV-Express had pro-
duced the first working prototype board.

PCB lterations

Our first PCB layout taught us that 1280
MHz circuit board traces must be short
and direct. On the second prototype we
fixed some of the RF issues, improved
power supply bypassing, and added
circuitry enhancements, but the modu-
lator IC ran too hot. On our third prototype
we added more ground plane around the
modulator IC and shortened the signal bus.

That prototype proved to be production
ready; we wanted to eliminate afl known
bugs before release. We felt that we
wouldn’t be able to properly support the
product if there were numerous problems
coming in from customers. Although we
originally wanted to stimulate DATV
interest in the USA, most sales were in
Europe, Australia, and other countries. As
we develop more applications, I'm sure
that interest will increase.

The DATV-Express Board

The DATV-Express board (see Figure 1),
is a modulator/transmitter board that pro-
cesses video and audio into an amateur
band digital television RF signal. It can
operate over the frequency range 100
MHz to 2450 MHz without any hardware
changes. Check your local area for actual
frequencies in use. You can use this board
in the 420 — 450 MHz, 902 — 925 MHz,

1240 — 1300 MHz, and 2390 — 2450 MHz
amateur bands by selecting the proper fre-
quency in the software menu.

The Express board (see specifications in
Table 1), operates with a video capture
card (see Figure 2), that has a hardware
MPEG2 encoder (to minimize PC over-
head), and a standard PC running the
Linux (Ubuntu) operating system. Com-
posite video and audio feeds into the video
capture card where it is converted into
an MPEG2 data stream. That module, in
turn, feeds the data to the computer via a
USB cable connection. The computer pro-
cesses the MPEG2 data and sends it to the
Express board as a transport stream via a
second USB cable connection. The board
further processes the data and converts it
into an RF signal, which is software ad-
Jjustable from about —35 to +10 dBm.

DATV Modulation

The Express board is a software defined
radio (SDR) product capable of almost
any modulation scheme, limited by the
software driving it. We have basic SDR
software in the works, but for now, basic
DVB-S (worldwide Satellite format, spec-
trum shown in Figure 3) and DVB-T (Eu-
ropean broadcast terrestrial format, spec-
trum shown in Figure 4) are the only ones
available. The DVB-S format 1s QPSK
(Quadrature Phase Shift Keying), the same
as that used by commercial broadcast
satellites worldwide. That signal can be
received without modification on standard
“Free To Air’ satellite set top boxes. Suit-
able boxes are available new at satellite
stores for under $125 or used on eBay for
$20 to $50. The DVB-T format is the ter-
restrial format used in Europe and some
other countries. You can select either the

QS1410-Tonsleetz Hauppauge DATV-Express
’ HVR-1300/73:0 FECompuer Exciter Be)ard
(USB2-based) RF to
PVR-150/350/500 — L Kuhne (DBENT) Down East ANT
Analog {PCl-based) Ubuntu 32-bit or 64-bit QIS MKU.P1101A 2330PA
NTSC [ PAL MPEG-2 1.7 GHr 1.2 GHz
i Video-Capture : : ) 1w (FM)amp 30 W (FM] Amp
Video Card Read Program Stream FPGA-based
Source Add Sl Tables Extract USE Data i | o
o 1" -stage 2™-stage
MPEG-2 Scramble FIR Filter RF RF
Encoder Interleave - I/Q Stream DAC Power Power
T Add Convolutional FEC T 1Q Modulator b i
":“E:w Code Punciure 'RF buffer amp
itk use Map to I/Q uSR
Source ; U o e ‘ﬁ%i‘s‘ 1.2 GHz
GUI { Qt4) ST € to- 10 Watts

Flgure 2 — Block diagram showing the transmitter signal path from video to RE
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DVB-S or DVB-T modulation format in
the software menu. Small “USB dongles™
for receiving DVB-T can be ordered on-
line for less than $25. A number of US
hams have had success experimenting
with this format for DX operations. They
have claimed distances of over 150 miles
with transmitters operating at around 1 W

output power.

The DATV Transmitter

The overall transmitter block diagram
is shown in Figure 2, and the details of
the Express board are in Figure 1. The
Express board receives MPEG2 transport
stream data from the video capture card
in the computer through a USB?2 control-
ler. The data is processed and converted
to a paralle] data bus and passed on to a
Field Programmable Gate Array (FPGA)
where error correction and further encod-
ing take place. The FPGA does most of
the data processing, thereby relieving the
computer of many high speed operations.
Although it is possible to run the board
from a Raspberry Pi, tests have proven
that it 1s pressed beyond its limit. However,
the MK802 IV! and ODROID quad-core
boards are a better solution. Software 1s

being finalized to support these boards.

The FPGA 14 bit 100 MHz data bus
connects to a dual digital-to-analog con-
verter (DAC), which converts the signal
to an I/Q signal pair. These two signals
pass through identical low-pass filters to
remove the DAC sampling artifacts, and
are then input to the I/Q modulator IC. A
MMIC RF buffer amplifier then ampli-
fies the modulated RF signal and passes
it through a 3 dB attenuator to isolate the
output. That +10 dBm (10 mW) signal ap-
pears at the output SMA connector of the
Express board. Figure 2 identifies some
possible commercial amplifier combina-
tions for the 1240 — 1300 MHz band that
bring the RF power up to 1 W and then up
to6—-10W.

More Features

The Express board has a software select-
able signal generator feature that can
output a single frequency unmodulated
CW signal. You can select any frequency
between 100 and 2450 MHz with output
from -35 dBm to +10 dBm.

We also provide a “Transport Stream” file
recording feature. Enabling the TS soft-

Motes appear on page 33.
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Table 1
DATV-Express board specifications

E nvironmental Details
Temperature

Humidity

Electrical Details

Required computer components

0to +30°C (32-B6°F)

+10 to 95% non-condensing

Host computer with at least two LUSB2 ports or one port

and a USB hub.

USB interface cable

USB type A connector at computer end, USB type B

connector at DATV Express end.

S oftware support requirements

Operating system
newer.

Video capture card, external

Video capture card, internal

Input voltage

Pentium 4 or better, 2 GB available hard drive memory.
32 bit or 64 bit Ubuntu (Linux) — Version 12.04LTS or

Hauppauge USB models HVR-1850, HV¥R13900, PVR
USB2.

Hauppauge card models PVR-150, PVR-250, PVR-350.
+9 to +15 V dc (400 mA @ 12 V dc). Input polarity

protected. External 1 A slo-blo fuse.

Frequency range
Symbol Rate (MS/s)

100 MHz to 2450 MHz
1.00 —9.99 in 0.01 steps. (Design optimized for

2 —6 MS/s).
FEC combinatians V%, 35 3. %, % for DVB-S and DVB-T protocal.
EVM (Error Vector Magnitude) 2.4%. (Measured with Agilent EXA N9010A Signal analyzer).

MER (Modulation Error Ratio) 32 dB.
Video

Determined by capture card specs. Hauppauge mode|

HWR1850 accepts 1V P-P 78 2 NTSC or PAL video.

Audio

Determined by capture card selection; audio compres-

sion: MPEG1.

LED identification
LED1

12C activity — BLINK, Blinks quickly during 12C communi-

cation. It’s a very short blink and hard to ses.

LED2
flashing.

LED3
LED4
LEDS

SR counter — FLASH, Higher symbol rates = faster

FX2 OK, ON if the USE controller is OK.
+5 V power, ON when +5.5 V dc is present.

PLL locked: ON for all normal operation, OFF for setup

malfunction.

Connector details
UsSB

USB2 type "B" connector (J1), standard USB2 connec-

tions toffrom host computer.

RF output connector (J2)
D C power connector (J3)

SMA female.
Female DC 2,54 mm center pin. Mates to Switchcraft

#760 or equal plug.

ware button causes the computer to create
a transport stream (.ts file) in the computer
root directory. It records at about 2 MB/s
for as long as the software button is en-
abled. The stored file in the PC can then be
played back with video viewing programs
such the VL.C media player.

Future of DATV-Express

The International Space Station (ISS)? is
now sending DVB -S video to communicate
with students at schools worldwide. ISS can
transmit DATV on 2422, 2369, and 2395

MHz at 2.0 and 1.3 MS/s. A proposal is
being prepared to permit transmissions of
DVB-S video signals fo the ISS. Stay tuned!

We are working hard adding features to
the Express board, including SDR applica-
tions, and incorporation with the MK 802
[V, ODROID, and and other computer
boards. The MK802 IV or ODROID board
with the video capture module and the
Express board form a truly portable DATV
application that is practical for remote or
emergency operation. We are planning a



Data IO connector (J4) pins

1 +5.2 V de thru 50 Q % W resistor e R [
2 Tx disable input (Gnd to turn Tx OFF) (Floats to +3.3 V Center Fraquency
through 100 Q2 for Tx ON) 1.282000000 GHz
3 Key (no pin) p’ﬂ"‘d‘m‘-‘-ﬂ-ﬁl
4 PLL locked output (LED5)* f 4
5 |2C activity output (LED1}* Il
6 Symbol Rate output (LED2)* {
7 FX2 OK output (LED3)* u
8 |2C buss SDA Reserved for future data communication/ i i | {
expansion and testing analysis -ﬁ#"f"fllﬁ\ﬁh“-*h'l“'ﬂ'f‘l A g
9 |2C buss SCL Reserved for future data communication/
expansion and testing analysis
10 Ground Flgure 3 — DVB-S spectrum analyzer wave-
. + form. The scale is 10 dB per vertical division
1 Analag inputd and 1 MHz per horizontal division.
i2 Analog input 2**

“This data is + true to 3.3 V for function indicated. The outputs are in parallel with LEDs thru 2 100

resistor.

**These inputs are reserved for forward and reverse power output signals through an external dual

directional couplar.

Expansion connector (J6) r"‘-"""*"‘*‘”"-""f*"*"w*“m
1 Ground 1

2 Key (no pin)

3 FPGA |/O pin 97

4 FPGA |/O pin 86

5 FPGA |/O pin 85

: FPGA iferential -~ auput i 72 %, T s v
7 FPGA differential + output pin 71 and 1 MHz per horizontal division.

8 FPGA differential — input pin 70

9 FPGA differential + input pin 69

10 FPGA /O pin 87

Signals

Transport Stream

A “transport stream” feature is incorporated in the

ARRL member and General class licensee

software to enable signal analysis. When the “TS log to
file” button is checked, the computer will collect the active
signal in a continuous datvexpress.ts data stream in the
default Home directory.

Art Towslee, WABRMC, was first licensed in
1965. Art has an Electrical Engineering degree
from the University of Toledo in Toledo, OH. He

RF output
Resolution
Fregquency stability
Qutput Impedance 5002
Lewel (100 MHz)
Lewel (1280 MHz)
Lewvel (2450 MHz)

Spectral regrowth

Freq. range: 100 MHz to 2450 MHz
100 Hz. Accuracy: +2 kHz
+100 ppm

—34 dBm to 413 dBm in 1dB steps

—35dBmto +12 dBm in 1dB steps (1280 MHz)

—38 dBm to +8 dBm in 1 dB steps (2450 MHz)

—60 dBc (BF level setting 00 to 35) —50 dBc (RF level

setting 36 to 47)

QAM modulation feature for USA CATV
compatibility. Standard USA broadcast
8VSB (ATSC) format is also possible. Are
there any experienced Digital TV software
engineers out there willing to help us?

This project is a labor of love. We are selling
the completely assembled and tested boards
for US $300 on a not-for-profit basis via
DATV-Express LLC, a non-profit company.
We formed the company specifically for
furthering the development and popularity
of DATV. We are all volunteers and our

selling price covers the cost of development
and parts. When the development costs are
repaid, we will open up the design for the
circuit board layout, the sche matic, and soft-
ware to others. The assembled and tested
board, operating software, and complete
manual are available from our web page,
www.DATV-Express.com.

Notes

MKB02 IV — Rikomagic RKM MK802 |V available
at www.amazon.com., ODROID — ODROID
U3 available at www.hardkernel.com,

2www.arlss.org/hamtv-on-the-Iss.htmi

worked for Mettier Toledo, Inc designing indus-
trial scale equipment, and retired in 2007 after
44 years of service. He has been active almost
exclusively with VHF, UHF, and microwave
ham radio communications. He designed and
built most of his ATV gear including collinear
antennas. Art authored articles in Ham Radio
Magazine in 1980 about his television camera
design. Later he authored an ATV chapter in
the ARRL Operating Manual. He enjoys Digital
ATV and ATV repeater design projects for the
local ATCO ATV club in Columbus, Ohio. He is
the club president and ATCO Newsletter author/
publisher. You can contact Art at towslee1@
ee.net.

DATV-Express is a team effort of Art Towslee,
WABRMC, hardware design; Charles Brain,
G4GUO, software design; Ken Konechy,
W6HHGC, project manager and documentation;
and Tom Gould, WEB6F, PCB layout design.

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

Did you enjoy this article?
Cast your vote at —
www.arrl.org/cover-plaque-poll
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William Alsup, N6 XMW

The Extended Double Zepp favors two
opposite directions. The basic Extended
Double Zepp center-fed antenna consists
of two 0.62 wavelength sections placed
end to end (1.24 wavelengths total) and
fed in the middle.! The antenna has a pat-
tern broadside to the wire with one major
forward and one major backward lobe,
each having about 3 dBd gain at the cost
of narrow beamwidths in the main lobes.
That specific length maximizes the gain
and has a feed point impedance that is eas-
ily transformed to 50 Q by a well-chosen
segment of ladder line.

But, if you want only one direction, con-
sider my Extended Double Zepp Yagi. 1
decided to add the reflectors to concen-
trate the pattern from my San Francisco,
California location toward Alabama, the
location of my childhood friend Junior,
N4CLT, with whom I enjoy chats every
Saturday morning, and toward the Carib-
bean and South Africa.

Turning the Zepp into a Yagi
Before building the reflectors, 1 modeled
the proposed antenna using EZNEC.?

'"MNotes appear on page 35.
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Extended Double Zepp
Yagi Antenna

Add some DX punch with this
modification of a classic antenna.

After some trial and error, EZNEC mod-
eling showed that there should be two
collinear standalone reflectors rather than
a single reflector, each a little longer than
4 wavelength, connected in the center by
non-conductive cord, as in Figure 1.

All of the wires (black lines) are #18 AWG
“silky” wire.® The colored lines indicate
UV-resistant cord. Six insulators can be
seen in appropriate locations. Each of
my antenna driven elements is an uncut
continuation of the homemade ladder line.
This avoids the need to solder the ladder
line to the antenna. Each starting wire
length must be long enough to include one
side of the radiating element as well as one
side of the ladder line (plus a little extra for
trimming in the tuning process). Ladder
line is lightweight, which reduces sagging,
and can be low loss. My ladder line ter-

minates 3 feet above the ground (see Fig-
ure 2), in a Budwig antenna connector
(www.budwig.com). The 5-inch gap
between the two radiating sides at the top
of the ladder line is maintained by thick
monofilament or weed-eater cord or PVC
pipe. The ladder line spacing is not critical.
I used 3-inch spacing, using thin-walled
irrigation tubing for spacers. The length of
the ladder line, however, is critical. It needs
to be a multiple of 4 wave at the center
design frequency plus an additional match-
ing length to compensate for the high-
impedance feed point of the antenna. The
exact length of the ladder line needs to be
adjusted by trial and error for best match.

Antenna Dimensions

As seenin Figure 1, each side of the driven
element is 44 feet, 11 inches long, sepa-
rated by a 5-inch gap, so the total Double

Flgure 1 — Extended Double Zepp Yagi dimensions.
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Flgure 2 — Detail of the ladder line transition
to coax.

Zepp length is 90 feet, 3 inches. Each
side of the ladder line and each driven ele-
ment are made from a continuous 87 foot,
6 inch length of #18 AWG “silky” wire
(plus some extra for trimming). The re-
flectors are 35 feet, 1 inch each, with a
cord in the 20 foot, 1 inch gap between
elements. Spars maintain a 9.5 foot sepa-
ration between the driven and reflecting
elements. The 42 foot, 7 inch long ladder
line terminates in a Budwig

Hanging the Wires

I ran a line from the two tips of each
wooden end spar, forming a triangle. At
the apex I connected a hoist line, which
then runs through pulleys suspended from
trees. Instead of allowing the ladder line
to hang directly down from the driven ele-
ment, it should be drawn rearward slightly
so as to hang down from the centerline
of the overall ensemble. Connect a draw-
string from the ladder line about 12 feet
below the feed point to the center spar at
the two reflectors, as shown in Figure 1.
This also helps keep the antenna level.

Suspend the antenna ensemble from lines
through hoist pulleys at each end. The
entire antenna can be raised or lowered
by pulling or releasing the hoist lines, and
should remain level and reasonably flat
with minimum sag,

I used an EZ Hang slingshot to launch a
monofilament line over a limb high in a
tree. I then pulled a stronger string over
the limb, which pulled a stronger rope that
drew an even stronger steel cable over the
limb. Steel cable will resist abrasion in
windstorms, giving a long life to the pul-
leys. The pulley is connected to the end
of the cable, taking care to keep the hoist
line through the pulley as the steel cable is
pulled high into place. When the antenna
is pulled tight, it and the pulley should
clear the foliage of the tree. Use the same
procedure at a second tall tree about 110
feet away.

Performance

EZNEC modeling shows a strong forward

lobe with modest rearward and side lobes,

The forward lobe gain is 6 dBd, which
is about 3 dB more than the

connectar (see Figue 2), then. NI modeling Extended Double Zepp. The
b 30 Ecomx coble, Youoan showed that front-to-back and front-to-
insert a balun between the Hhere should be sicke eitiog are about-12 dB:
ladder line and the coax. My twe collinear Oar regorts prt the anfeiing
antenna is about 47 feet above standalone g par with my rotatable
the ground. 'eﬂemrs.'aﬁe' Cusheraft A4S Yagi on a 50
The two spacers at each end “::ﬂ:z;:fe foot tower. My Extended

of the antenna are lightweight

wooden 10 foot long, 1.5 inch

x 1.5 inch spars. The middle spacer needs to
be lighttoreduce sag. Tused two 6-footlong,
Y-inch diameter plastic rods slipped (for
better stiffness) into a 6-foot long alumi-
num, % inch outside diameter tube for a
total 12 foot length. Taking into account
the tendency to bow, this maintains the
needed 9.5 foot spacing.

Zepp Yagi is inexpensive,

performs reliably, is easy to

maintain, and has suitable gain in the fa-

vored direction. It does, however, take up a

lot of space in the long direction, and needs

two tall trees or masts.

Notes

1The ARRL Antenna Book, 22nd Edition. Available
from your ARRL dealer or the ARRL Bookstore,

ARRL order no. 6948. Telephone 860-594-0355,
or tollfree in the US 888-277-5285; www.arrl.

org/shop; pubsales @arrl.org.
2Several versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.
*Part #532 from www.thewIreman.com.

Photos by the author.

William Alsup, N6XMW, is an Amateur Extra
class operator who first became an amateur in
1962 as WASEGI. He became very active in the
last 25 years in DXing and studying propaga-
tion, and enjoys on-air chats with his childhood
pal. Bill operates SSB and CW and has close to
300 countries confirmed. He and his wife Suzan
raised a family in Oakland, California, but he
does most of his operating and antenna con-
struction near Yosemite National Park in Califor-
nia. Bill went to college at Mississippi State, then
Harwvard Law School, and was a trial lawyer for
25 years. In 1999, Bill was appointed by Presi-
dent Bill Clinton to the Federal District Court in
San Francisco, where he continues to serve.
You can reach Bill at 450 Golden Gate Ave,

Rm 16-5240, San Francisco, CA 94102-3489
USA or willlam_alsup @ cand.uscourts.gov.

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

Did you enjoy this aﬂ:ic:!en_?;,yJ
Cast your vote at -
www.arrl.org/cover-plague-poll

New Products

End-Fed Antennas and

Tuner from SOTAbeams

The Peak Tuner from SOTAbeams is designed
to match end-fed half wave antennas on the
20 through 10 meter bands. The tuner is
adjusted with a single tuning knob. It does not
include an SWER indicator, but in most cases
it is easily adjusted by listening for maximum
band noise or by using the SWR indicator
included in many QRP radios. SOTAbeams has
also introduced a series of half wave end-fed
antennas for 80 through 10 meters. Price: Peak
Tuner, about $39; half wave end-fed antenna,
about $21 to $26 depending on band (prices
shown without tax for US/Canada). For more
information and ordering details, visit www,
sotabeams.co.uk.
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A CW Adapter
for the Collins

KWM-2A

Transceiver

Add a CW filter, RIT, and fix the
transmitter CW frequency shift
with these modifications.

Georges Ringotte, F6DFZ

The Collins KWM-2A is legendary. About
30,000 of them were placed into service
between their debut in the October 1959
issue of @ST and the early 1980s. During
this time, the Collins KWM-2A was the
absolute standard for ham SSB transceiv-
ers. The radio participated in wars, space
conquests, and expeditions. It used the
best components available to cover the
spectrum from 3.3 to 30 MHz in SSB/
CW modes with exceptional stability and
outstanding receive and transmit quality.

Even by today’s standards, the KWM-2A
is very usable. Its only issue lies with the
CW mode. A survey in the March 1981
issue of Ham Radio Magazine listed its
“worst features™ as relays (solved with
plug-in relays), heat (solved with small
fans), lack of a CW filter, RIT, and trans-
mit CW shift. The last three issues can be
resolved using this CW adapter.

Objectives

I wanted to add an IF CW filter and a RIT
with £2 kHz shift, and to correct the 1 kHz
CW shift between receive and transmit
modes. The KWM-2A generates CW by
injecting an audio tone (1550 Hz on mine)
into the SSB transmit chain. The SSB 2.1
kHz Collins mechanical filter rejects har-
monics of this tone. The method is fine and
as long as you keep a low drive level with
little or no ALC, the signal is clean both
on the air and as seen on a spectrum scope.
That same tone triggers the VOX for semi
break-in keying, and generates the side-
tone. Yes, the frequency of the sidetone
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KWM-2A|

OO~ mITE— -

7

The new RIT function control is stacked with the RF Gain control.

is quite high, but you are monitoring your
keying in a silent background, so there
is nothing wrong about this high pitched
tone. The downside of the KMW-2A mode
of CW generation lies in the shift between
receive and transmit frequencies. If you
prefer to receive a CW tone around 550
Hz for example, your transmission will be
offset by 1 kHz, the difference between the
1550 Hz generated tone and your preferred
550 Hz pitch.

I also wanted to make only slight modifi-
cations to the wiring, no modification to
the Collins permeability tuned oscillator
(PTO), absolutely no holes and no modi-

fications to other oscillators. I wanted no
degradation of the radio’s appearance out-
side or inside, good ergonomics, and read-
ily available components. My solution is a
plug-in CW adapter on a single PC board,
seen in Figure 1, which can be unplugged
to operate the radio as before.

This adapter is also compatible with the
Collins 312B-5 VFO station console and
will correct its CW shift, allowing you to
easily use split operation while working a
DXpedition. The only incompatibility is
with the noise blanker accessory, because
the CW adapter uses the plugs and switch
position intended for that accessory.

s\
CL :u.;,\'..

Flgure 1 — The CW adapter plugs into the KWM-2A.



Description of the CW Adapter

The CW adapter comprises a power sup-
ply, a CW IF amplifier and filter, RIT and
TX CW shift circuits, and control circuits.

Power Supply
The power supply requires care to make it
work correctly. Referring to the schematic

in Figure 2, the 6.3 V ac filament volt-
age from J24 Pin 8 connects to a voltage
rectifier-doubler, then to a 9 V regulator.
R1 isolates the rectifier from the tube fila-
ments. If too small, some hum is induced
into V16, the audio amplifier. If too high,
U1 does not regulate properly and a dif-

ferent kind of hum is induced in the RIT
and IF CW filter amplifier. That's why I
used the lowest possible voltage compat-
ible with the low current relays K1 — K5,
and low voltage drop Schottky rectifiers
diodes.

QS1406-Ringotte02 U1
9V RIT-TX CW Shift B8
e oV GE s
Gnd
kan " c4 rJ7 c3
T o 4l c2
1M b G 2200 WF
1“ | _&R12
J24-6 | '
5 | cs
V301 Pin 7
Ry 2 m(o °kwmzA PTO
500k >> e D12 NPO
J2ag 22k

ca

AUBA

oY A

D2 C1 R1

22 —wWW—< 248

2200 pF 12

D1 P I

Power Supply

Decimal values of capacitance are in
microfarads (UF); others are in picofarads (pF),
Resistances are in ohms; k=1,000, M=1,000,000.

+275 WV, RX

+9 Vv — Pi
A §pg Pin7PTO oV TX
K5 NC
312B5 cw RIT
Console Pot. Wiper
J24 Plug Top View
Filter-Amplifier
RE =
330k & 19V
K2A J23
R3 FL1
29k {See Text)
c5
(= | (_ k U'&_r‘ |
RO & oy ce |
33k & :
4 I
D3 | D4
"7 contrel +g v} o RAZ 680 /-J-’ 2Rt
€ . 1M
D‘l{}t
D7 '
as K1 K2
J24-3, cw

Flgure 2 — The CW adapter comprises a power supply, filter amplifier, RIT/TX shift, and contrel circuitry.

C1,C2—2200uF25V

C3-C7F—100nF 63V

C8 — 100 pF 500V NPO

C9 — 6 pF air trimmer

D1, D2 — 1N5818 low voltage drop Schottky
rectifier diodes

D3 —D11— 1N4148 dicde

FL1 — CW filter, 455.8 kHz center frequency,
Zin and Z,,; 2 k2 (see text)

J22, J23 — RCA male assembly to fit J22 and
J23 on KWM-2A chassis

J24 — nine-pin plug assembly to fit J24 on
KWM-2A chassis

K1 — K5 — Relays, Omron G5V 1 or equivalent
SPDT 12V, 960 Q coil

R11 — Part of stacked potentiometer 500 k &2
log taper (see text)

R12, R13 — 1 M 02 10-turn potentiometer, tun-
ing on side

Q1 — J310N JFET

Qz - Q5 —2N2222A

R1—12 2% W (see text)

Rz —1M2uW

B3 AR5 —22kQ W

R4 —680 00U W

R6 —22 k02 % W (see text)
R7 — 100k % W
R8 — 330 k11 W
R9—3.3kRuW

R10 — 10k % W

U1 — 7809 9V regulator
D12 — BB139 varicap diode
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IF CW Amplifier and Filter

The KWNM-2A 455 kHz IF signal is picked
off in the receiver path immediately after
the Collins mechanical filter. Relays K1
and K2 switch in the CW filter in CW
mode and by pass it in other modes (USB,
LSB, TUNE, LOCK) and during transmit. In
CW mode, the radio uses the USB BFO
on 456.350 kHz, so if you want to listen
to CW signals with a pleasant tone near
500 Hz, you need a CW filter with a 455.8
kHz center frequency. Suitable filters are
available from Yaesu and Kenwood (the
used market), or new from INRAD. You
can choose 250, 400, 500, or 600 Hz
bandwidths.

I used a Yaesu XF 455.8 MC (600 Hz
bandwidth and 2000 Q impedance) de-
signed for the FT-1000 auxiliary receiver,
the FT-726, and the FT-736. Diodes D3
and D4 protect Q1 from switching tran-
sients. Q1 (J310) uses a 1 MQ gate resis-
tor to keep the same load on the Collins
mechanical filter. A 2.2 kQisusedin Q1’s
drain to adapt the input of the filter, and
the same value 1s used at the output of the
filter. Adapt these resistances to your filter
requirements. The net gain of this stage is
0 dB, so you will get the same S-meter
readings on SSB and CW. Because the
Collins mechanical filter and the CW
filter are cascaded, the overall selectivity
is extremely good. As long as the cabling
around the mechanical filter is unaltered,
the outstanding ultimate rejection is pre-
served. This circuit is switched off during
transmit to prevent D3 and D4 from se-
verely limiting the CW power.

RIT and TX CW Shift Circuits

Varicap diode D12 connects through C8
directly to Pin 7 (cathode) of V301 (see
Figure 3), so there’s no need to dig inside
the PTO. It shifts the PTO frequency about
12 kHz without impairing stability, preci-
sion or linearity. When the RIT is not used,
and during transmit, relay K3 connects the
varicap circuit to R12, a 10-turn potenti-
ometer (RIT zero set). In receive with RIT
on, relay K3 connects the varicap circuit
to the RIT potentiometer located on the
front panel of the radio. During transmit,
and in CW mode, relay K4 connects R13,
another 10-turn potentiometer, shifting the
transmit frequency to correspond with the
receiving frequency.

R6 tends to linearize the RIT log potenti-
ometer so that the RIT shift is the same on
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both sides of its travel. You might have to
experiment with the value of R6 for your
specific potentiometer.

I stacked the RIT potentiometer in the
location of the RF gain control, with RIT
as the inner knob, and RF GAIN at the
outer knob, as seen in the lead figure, in
place of the stacked RF gain/noise blanker
potentiometers. I used an AF/RF stacked
potentiometer set from a Collins 73S3B/C
receiver. It has a 10 k€2 outer knob section,
and a 500 kQ log inner knob section. The
potentiometer set is available from Surplus
Sales of Nebraska. Another solution uses
a guitar CTS stacked potentiometer. You
will have to experiment with parallel resis-
tors to emulate the 10 k€2 RF gain value.

I used a set of concentric knobs from a
Fender “Jarz Bass™ guitar for the stacked
potentiometers, available new from guitar
shops. I slightly enlarged the inner knob to
fit the Collins AF/RF gain potentiometer.
As seen in the lead photo, I added + and
— signs with dry transfers to indicate the
zero and the direction of RIT shift. The RIT
circuit is switched in by the NB position of
the transceiver power switch. Now, NB can
be interpreted as “No Bound,” indicating
that receive and transmit frequencies can
be offset using the RIT knob.

Control Circuit

In The KWM-2A, J24 plug Pin 1 carries
+275 V in receive, and 0 V in transmit.
[Use extreme caution, these high voltages
can be lethal. — Ed.] I use this voltage to
control the various relays. With 4275 V
on and the NB (now RIT) on, Q2 conducts
and switches in the RIT circuit with K3.

L ¥

Flgure 3 — Connect the varicap diode through
C8 directly to Pin 7 (cathode) of V301.

During transmit, and in the ON and CAL
positions, the RIT circuit is off.

With +275 V on, and the mode switch in
the CW position, Q3 conducts and switches
in the CW filter with relays K1 and K2.
The CW filter is out of circuit in other
modes or during transmit. During transmit
(O V on J24 plug Pin 1), Q4 is off and
Q5 conducts in CW mode, allowing K4
to shift the PTO frequency to the correct
CW transmit frequency. During receive,
and on other modes, the PTO frequency is
not shifted.

A three-pin plug on the printed circuit
board (top left in Figure 1) can be used to
command a relay installed inside the 312-
BS5 console. A small 6 pF air trimmer, C9
in Figure 2, is switched in during transmit
in CW mode. Its value is adjusted to cor-
rect the CW transmit frequency shift in the
same manner as the KWM-2A PTO.

Installing the CW Adapter

You will need the KWM-2A manual and
schematic diagrams to safely perform the
modifications, You should have a good
understanding of what has to be done. The
CW adapter uses 122, 123, and 124 (see
Figure 4), originally intended for the noise
blanker accessory.

IF Circuits

Cut the jumper wire between J22 and J23.
Cut the shielded cables originally con-
nected to J22 and J23 (coming from T2
and Z5), and solder them together, center
to center and shield to shield. Use heat
shrink tubing to insulate and protect them.
Next, cut the lead from C83 (1000 pF
500 V) going tofirst IFamplifier V1B Pin6.
Using two shielded Teflon insulated cables,
connect C83 toJ22, and V1B Pin 6 to J23.
Be careful to not reverse them, as there is
275 V present during transmit on C83,
Connect a temporary jumper cable with
two RCA plugs between J22 and J23.
Now, test to make sure your KWM-2A
works as before.

Control Circuit

Next we install the stacked potentiometers.
Mark the positions of, and cut the three
wires connected to RF gain potentiometer
R&4. Identify the two unconnected spare
wires near RR4. They were wired by Col-
lins to install the noise blanker and are
generally located under the mode switch
S9. One wire goes to J24 Pin 3; connect it
to the free CW contact switch S9G. Using



Flgure 4 — The CW adapter uses (left to right): J22, J24 (nine pinsg), and
J23 (eriginally intended for the noise blanker accessory).

an ohmmeter, verify continuity to ground
when switch S9 is in the CW position.

Remove RF gain potentiometer R84 and
replace it with the new stacked potenti-
ometers. The RF gain control is the lower
of the installed stacked controls, the one
nearest the front panel. Reconnect the
three RF gain control wires to the 10 k2
potentiometer section. Connect the last
unconnected spare wire to the wiper arm
terminal of the 500 kQ control. Connect
two Teflon insulated wires to the two other
terminals of the 500 k€ control and route
them near J24.

Cut the two wires connected to J24 Pins
5 and 6 and cover them with heat shrink
tubing. Connect J24 as shown on the
schematic diagram. Carefully verify the
connections to 124 Pin 4, because two
wires are connected. One 1s connected to
the wiper arm terminal of the new RIT
potenti ometer, the other to S11 and sees a
ground in the NB position. You may need
to cut one of them and check that it con-
nects to the potentiometer cursor or toS11,
and adjust the wiring accordingly.

With the temporary jumper between J22
and 123, check your transceiver. It should
work as before. Measure ac and dc volt-
ages, resistances, and grounds on the J24
pins, comparing values with those on the
transceiver schematic diagram for the NB
and CW positions of the mode switch.

Building the CW Adapter Board

Construction is not at all critical. First,
gather components and lay them out
starting with the biggest item parts (the
CW filter and the electrolytic capacitors).

Then decide the dimensions available for
your board and the way you will connect
it to J22, J23, and J24. T used PCB RCA
sockets and male/male RCA adapters to
connect the board to J22 and J23. For J24
I used a nine-pin plug, which I attached
directly to the board.

I used free PCB design software and sent
the files to a small PCB manufacturer. The
Gerber files for my design are available on
the QST in Depth web page.! PCB design
is not difficult. The board is in proximity to
the PTO, which facilitates the connection
to V301 and reduces stray capacitance and
inductance. If your KWM-2A has fans,
make sure that there is clearance for com-
ponents, specifically for the CW filter and
the electrolytic capacitors,

Adjustments

Plug in the CW adapter. Switch ON the
transcetver in USB mode. It should work
as before. Test the RF gain control. Switch
to CW mode. You should hear the clicking
of relays and the CW filter should engage,
reducing background noise. Switch to CAL
position and tune in a signal. The S meter’s
readings should be roughly the same in CW
and USB. Switch to NB and move the RIT
control. The receiving frequency should

vary.

Connect a frequency meter to the VFO
plug on the back of the transceiver. Center
the RIT control and note the frequency.
Switch the RIT off by switching to ON or
CAL. Adjust the 10-turn RIT zero potenti-
ometer to read the same frequency. If you

www.arrl.org/qst-In-depth

do not have a frequency meter, use the cali-
brator to zero-beat its signal with RIT on
and off. Use another correctly calibrated
transceiver to tune the CW shift.

Transmitting into a dummy load, send a
string of dots using another transceiver. In
CW mode with RIT off, tune this signal to
the center of the Collins CW filter band-
width. Now transmit a string of dots with
the KWM-2A, and tune the CW shift 10
turns potentiometer to center this signal on
the other transceiver. A spectrum scope or
a CW zero indicator on your other trans-
ceiver will help with the process.

You must also adjust the PTO, capacitor
C54, T2, and L4 of your transceiver as
directed in the Collins manual. The RIT
circuit shifts the frequency of the PTO
about 4 kHz; but has no effect on stability.

Conclusion

You can operate the transceiver without
the adapter by unplugging it and plugging
ajumper betweenJ22 and J23. The KWM-
2A is a joy to use on CW with this adapter.
When you switch from USB to CW in a
crowded CW portion of band, the noise is
drastically reduced and much interference
1s eliminated. You will appreciate the clar-
ity of CW signals. At last, what a pleasure
to call CQ with RIT off and to hear stations
replying right in the CW passband. It’s
an outstanding half-century old trans-
ceiver, usable on all HF bands, and now
in CW mode too. Well dorne, Monsieur Art
Collins!

Photos by the author.
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sfr.ir.

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

VOTE—S,

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

October 2014 39



Add 40 Meters to a 24-Foot Boom Yagi

Add this hot DX band to an existing Hy-Gain beam.

Michael Foerster, WOIH

My Hy-Gain THI1DX beam on a 50-foot
tower is very effective on five bands, 10 Saa Text —
through 20 meters. I wanted to add a sixth
band, 40 meters. The THI1DX beam in-
cludes truss wires that keep the boom from
sagging from the weight of the beam an-
tenna elements. [ tried feeding the truss
wire, but couldn’t get a resonable match, so
I needed another approach. Taking a hint
from a TowerTalk post written by Tom Rus-
sell, NAKG, I insulated the truss wires at the
tower mast and added a matching network

Il [ I
s0 [ could use one of the truss wires and the
boom as an antenna for 40 meters.
The Matching Network o
[ constructed an omega match with two \ Center

variable capacitors, each covering up to Elemarnits Condugtor
around 200 to 250 piF, and with plate spac- s
ing sufficient for adequate RF power. As to TX
seen in Figure 1, the first capacitor is in se- 50 ft
ries with the coax center conductor feed QS1410-F cerster01 Tower
line and the boom shunt feed line. The sec-

|4

__Coax

A" Shield

Truss Wire

— Boom

ond capacitor is a shunted to ground along  gy5ure 1 — This schematic representation of the 40 meter antenna shows the tuning capacitors,
with the coax shield at the mast. ] mounted the shunt feed, and the existing truss wires and boom.

the two variable capacitors in a plastic
housing with the tuning shafts sticking out
the side to allow for easy tuning access. |
used two Y-inch rubber grommets to seal
the shafts to the plastic housing. I drilled the
shaft holes in the housing to ensure a snug
fit around the shaft, and then sealed the
housing cover with silicone seal and a layer
of black tape to keep the box weathertight,
as seen in Figure 2. The tuning box has
survived for more than 10 years on my
tower with no problems and no need to re-
adjust the match.

The Shunt Feed

My solution for an adjustable shunt feed al-
lows me to tune the antenna while standing
on the tower. As seen in Figure 3, I cut a slot
an % of an inch larger than the boom diam-
eter in a piece of aluminum plate that would
be fitted over the boom. I then attached a
wire (the shunt feed) to the top of the plate
going back to the mast and connected it to
the series capacitor of the omega match.
The spring, seen at the bottom of Fig-
ure 2, attaches the shunt feed to the vertical Figure 2 — The omega match housing attaches to the mast.
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Flgure 3 — An aluminum plate is tensioned by a shunt feed wire
and the spring attached through an insulator to the mast. The
PVG clamp structure on the right helps to adjust the location of
the aluminum plate on the boom.

mast above the boom through an insulating
strap, and applies tension to the shunt.

Not knowing the exact position of the tap
point on the boom, I didn’t want to lean out
over the boom to set the plate, so I fastened
a common paper clamp to the end of a piece
of plastic PVC pipe and tied a string to the
clamp to allow opening the jaws of the
clamp, as shown on the right side of Figure
3. The clamp lets me move the plate back
and forth along the length of the boom to
search for the correct tuning position while
standing on the tower at the center of the
antenna. I simply set the tap point along the
boom and then connect the shunt wire to the
omega match and adjust the capacitors for
the best match. The spring, pictured in Fig-
ure 3, attaches to the mast with an insulated
plastic strap, and keeps the shunt feed wire
tensioned so that the boom tap plate will not
fall off. You can see the completed shunt as-
sembly in Figure 4. You can use plastic tie
wraps for the insulated strap, but be sure to
protect them from the Sun and the elements
by wrapping the tie wraps in plastic tape.

Tuning the Antenna

With the boom shunt tap in place, I used an
antenna analyzer to find the best tuning for
40 meters while adjusting the two capaci-
tors. If the match was not good, I just moved
the shunt tap back and forth on the boom
until [ found a suitable i mpedance. The final
position for the shunt tap on the boom of my
antenna was 70 inches from the mast. The
VSWRis 1:1 at 7.1 MHzand below 1.5:1 at
the band edges.

Flgure 4 — Completed shunt assembly mounted above the boom and
attached to the tower.

This 40 meter medification in no way af-
fects the match on any of the other five
bands for my TH11DX Yagi antenna. The
40 meter antenna also exhibits direction-
ality similar to a dipole aligned with the
boom. The rotor for the beam sure comes
in handy!

Other Beams and Bands

Although [ insulated the truss wires at the
mast, I also tested a configuration with
the truss wires connected to the mast (see
Figure 1). The tuning point shifts up in
frequency, but there is sufficient adjust-
ment capability in the capacitors and the
shunt feed to bring that configuration to a
suitable match.

You can apply this method of using the
boom and a truss wire to other bands and
to other beams including ones with differ-
ent boom lengths. You can also consider
using the other side of the boom and the
other truss wire to match to 30 meters
with another shunt feed and feed line. The
shunt tap point along the boom would need
adjustment and a little experimentation.
An advantage is that this solution can be
adapted to almost any antenna without any
major modifications.

Photos by the author.
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an Amateur Extra class license. He's been
continuously licensed since his first license,

WNOVNH, in 1968, then several months later
as WAOVNH. He has worked as an electronics
technician, and moved into software testing
about 25 years ago, which he continues today.
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Eclectic Technology

Steve Ford, WBSIMY, whS8imy@arrl.org

The BeagleBone Black is a popular micro-
computer and this new application for its
talents has nothing to do with beer. Instead,
ALE is an acronym for Automatic Link Es-
tablishment.

One of the attractions of ALE technology is
its ability to automatically select optimum
frequencies for point-to-point communica-
tion on the HF bands. The military was the
first to exploit ALE and it spread to Amateur
Radio with the personal computer revolu-
tion in the "80s and "90s.

Among the most popular ALE software is
PC-ALE (hflink.com/pcale/), originally
developed by Charles Brain, G4GUO.
Thanks to PC-ALE, an ordinary station
computer can function as an ALE trans-
ceiver controller and modem.

In a simplified example, let’s say an ALE
user wishes to contact an ALE-equipped
friend on the other side of the continent. The
operator enters the friend’s call sign and sets
the software to work. As soon as PC-ALE
detects that the frequency is clear, it triggers

Portable Fresnel Rings

BeagleBone Black
does ALE

the transceiver, sends a brief
digital call and then waits for a
response. Hearing nothing, it
switches the radio to a different fre-
quency, usually on a different band, and
tries again. Lt repeats this process on a string
of predetermined frequencies for a certain
amount of time.

At the other end of the path, the friend’s
computer is continuously scanning the
same frequencies, “listening” for possible
calls. When it finally decodes the transmis-
sion, it transmits a response, establishes the
link and alerts the human operator.

Once the link is established, the operators
can communicate with SSB or even con-
duct a digital exchange. This extraordinary
flexibility makes ALE a valuable tool for
public service activities.

The only weakness of ALE in a public ser-
vice role is that it requires a computer. That
means a sizable desktop machine, or at least
a laptop.

Steve Hajducek, N2CKH, has announced

Pete Friedrichs, AC7ZL, passed along an interesting bit of research about the possibil-
ity of using portable Fresnel rings to boost the gain of microwave antennas in the field.

This is of particular interest to the military, but it may have amateur applications as

well.

The Fresnel lens was created by Augustin-Jean Fresnel specifically for use in light-
houses as a means to generate a focused beam of light in a relatively small space. A
Fresnel lens is divided into angled concentric sections. Each angled section is some-
what thinner than its neighbor. In total, the angled sections act like one very large lens,
but with less physical volume and a significantly shorter focal length.

At the Johnson Space Center, Timothy Kennedy, Patrick Fink, Andrew Chu, and
Gregory Lin have developed what they call a “deployable™ Fresnel ring that uses a
similar technique to focus radio waves rather than visible light. The rings are built with
conductive and non-conductive fabric so they can be folded and unfolded with ease.

They work by canceling the out-of-phase radiation along a designated plane, accord-
ing to the size of the ring and where you place it relative to the antenna (in the “Fres-

nel’” zones). So far they have managed to achieve about 8.6 dB of added gain at 2.4

GHz when placing a Fresnel ring in front of a patch antenna.
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A typical
BeagleBone Black
microcomputer.

the debut of a second-generation ALE
modem/controller project known as Bea-
gleBone Black-ALE (or simply BBB-
ALE). Instead of a desktop or laptop
computer, the ALE controller is reduced to
a hunk of hardware that you can hold in
your hand. BBB-ALE is a complete, stand-
alone HF-ALE embedded controller with
optional remote control interfacing based
on the original PC-ALE project code.

Steve has created a Yahoo! forum to en-
courage discussion as the project develops.
You’ll find it at https://groups.yaheo.com/
neo/groups/BeagleBoneBlack-ALE/info.
The “Files” section of the forum is taking
shape and by the time you read this, a pre-
liminary draft design specification will be
posted. Joining a Yahoo! group is free of
charge, of course.

Deployable
resnel
Ring

Microstrip
Patch
Antenna

A Fresnel ring positioned in front of a
microwave patch antenna. [Photo courtesy
of the Johnson Space Center.]



Product Review

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

Alinco DX-SROT HF Transceiver

This entry-level transceiver also includes some SDR features.

Reviewed by Bob Allison, WBIGCM
ARRL Senior Test Engineer
whlgem @arrl.org

The Alinco DX-SR9
is a “bare bones” HF
transceiver, designed as
a commercial-use radio
that is simple to operate.
There are many places
around the world with-
out telephone infrastruc-
ture. Indonesia is a good
example. It is composed of
more than 13,000 islands, where
inhabitants rely on HF to conduct business
within a range of a few hundred miles.
These are mostly untrained operators
who need simplicity when it counts, es-
pecially while at sea in transit from island
to island. Our review transceiver, made
for the Amateur Service, is the DX-SRIT
mode] and is identical to the commercial
version, except it transmits on the amateur
bands only.

The DX-SRIT is very similar to the DX-
SRS8T reviewed in the June 2011 issue of
OST.! There is one added feature: SDR
(software defined radio) mode, making this
atransceiver a “hybrid”” With a PC that has
two sound cards, the user can operate the
DX-SR9T using only a mouse with scroll-
ing ability (more on that later). In this re-
view I will share my experience operating
the transceiver as a conventional radio and
asan SDR.

The Bones

The DX-SRI9T is a basic 160 through
10 meter HF transceiver (including
60 meters), providing 100 W RF output
on CW, SSB, and FM, and 40 W output
on AM. Power output is not continu-
ously variable between O and 100 W as
it is with most radios. In addition to HIGH

M. Gorey, W5MPC, “Alinco DX-SR8T HF
Transceiver” Product Review, QST, Jun 2011,
pp 51-55.

(100 W), there is a LOW setting at about
10 W output, and S-LOW at about 1 W out-
put. A 135 kHz through 30 MHz general
coverage receiver in the above modes is
included.

The DX-SRIT is a good candidate for
mobile operation, mostly for its ability to
detach the front panel from the main body
of the transceiver using an optional cable
and hardware. It also has a large frequency
and menu display with % inch tall alphanu-
meric characters. The front-facing speaker
is a bit small, but audio is loud enough to
overcome road noise inside a truck or the
din of a motorboat engine.

Though basic, the DX-SRIT is flexible.
It has two VFOs (A and B), with “split”
operation for working DX, Tts CW fea-
tures include an internal iambic keyer,
selectable sidetone pitch, and full break-
in, semi break-in and auto break-in modes.

Bottom Line

The Alinco DX-SRIT is an easy-
to-use, basic 100 W transceiver for
160 to 10 meters. It can also perform
as an SDR when connected to a PC,
but with limited performance and
functionality.

The auto mode automati-
cally adjusts the delay time
with keying speed. The
transceiver’s memory stor-
age capability is far from
basic, with a total of 600
channels registered in
three banks of 200 chan-
nels per bank. Each
channel stores mode, fil-
ter, AGC, receiver gain, and
noise blanker settings, along
with split VFO frequen-
cies and more. The transceiver
also has tone encoding, useful for ac-
cessing 10 meter FM repeaters.

Out of the Box

The DX-SROT comes with the EMS-64
hand microphone, the EBC-7 mic hanger
with self-tapping screws, a fused 9-foot
copper power cord, and a printed instruc-
tion manual. An optional EDX-2 external
automatic antenna tuner is available for
home, automobile, or maritime operation.
The optional ED'S-17 front control remote
kit, with its 16-foot cable, front panel
bracket, unit cover, and hardware is also
needed for the optional auto tuner. Alinco
also offers regulated power supplies and
a number of other accessories. A mobile

mounting bracket is not an option and must
be purchased through a third-party vendor.

User Interface

After briefly reading the basic instructions,
I provided 13.8 V dc to the power cord,
plugged in the microphone, attached a 40
meter dipole antenna, pressed the power
switch, and was ready to start talking. Well,
not really, 1 did have to read the instruction
manual, which saved some head scratch-
ing. The manual is well written and the
learning process was nearly painless.

There are a total of five knobs and 23 push-
buttons, and almost every pushbutton has
two or three functions. The most promi-
nent control is the rubber-surfaced 1% inch
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diameter tuning knob. The other knobs are
VOLUME, SQUELCH, RIT, and IF SHIFT.

The 12 pushbuttons located at the top right
of the front panel are used primarily for
changing bands or directly entering the
operating frequency. Momentarily press-
ing the 1 button places the transceiver in the
160 meter band, 2 is for 80 meters, and so
on. Momentarily pressing the ENTER but-
ton allows direct frequency entry. Buttons
0 through 9 each have a third function, ac-
cessed by momentarily pressing the FUNC-
TION button, then the desired pushbutton.
A second function of the . (decimal point)
pushbutton is TUNE, used for initiating the
tuning process of the optional automatic
antenna tuner.

Pressing and holding FUNCTION for one
second enables the display menu. There
are 27 menus. A shortcut to one of the 27
menu options can be accessed using the MF
(multifunction) pushbutton, located just to
the right of the display. I found this feature
to be handy after setting it up as a shortcut
to Menu 13 (CW keyer speed). Though I
could adjust many features using the menu
system, I found no menu setting for adjust-
ing the microphone level,

At the very top right of the front panel is
the power on/off pushbutton. Below it are
dual function pushbuttons for mode, VFO/
memory toggle, MHz or kHz tuning step,
and RF gain selection (+10 dB, normal,
—10 dB, -20 dB). An RIT enable, lock and
up/down pushbuttons complete the trans-
ceiver panel controls.

The large trapezoidal blue-background
LCD is easy on the eyes. The background
lights are dimmable and can also be turned
off. 1 found dimmer setting 30 out of 64
works the best for indoor stationary use,
though mobile operators may prefer a
brighter display for daytime use. All of
the icons, when present, are large enough
to be easily read. The 1'% inch segmented
LCD S meter, located along the bottom of
the display, is stretched out enough to give
critical reports. While transmitting, this
part of the display acts as a relative power
meter. There is no power indicated while
in the S-LOW power setting, other than an
LED indicator, located just to the left of the
display, that shines red while transmitting
(it’s green while receiving).

Rounding out the front panel is an exter-
nal speaker jack (also used for cloning),
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Alinco DX-SR9T, serial number MO00507

Manufacturer’s Specifications
Frequency coverage: Receive, 0.135 - 30 MHz

transmit, 1.8 —29.7 MHz (amateur bands only).

Power consumption: Receive, 1 A; transmit,
20Aat13.8V de £15%.

Modes of operation: S5B, CW, AM, FM.

Receiver

SSB/CW sensitivity; 1 WV (0.15-1.8 MHz),
0.25 puV (1.8-30 MHz).

Moise figure: Not specified.

AM sensitivity, 10 pV (0.15 - 1.8 MHz),
0.25 uV (1.8-30 MHz).

FM sensitivity; 0.5 uV (28-30) MHz.

Spectral display sensitivity: Not specified.

Blocking gain compression dynamic range:
Not specified.

Reciprocal mixing dynamic range:
Mot specified.

Measured in the ARRL Lab

Receive and transmit, as specified.

At 13.8 V dc: Receive, 652 mA (max
brightness, max volume, no signal),
600 mA (min brightness).

Transmit, typically 2 A (s-low), 4.1 A
(low), 15 A (full power). Operation
confirmed at 11.7V (85 W output).

As specified.

Receiver Dynamic Testing
Moise floor (MDS), 500 Hz bandwidth:

Freamp off Preamp on
0.137MHz —119dBm —114 dBm
0475 MHz —130 dBm —132 dBm
1.0 MHz —122 dBm —135 dBm
3.5 MHz —136 dBm —141 dBm
14 MHz —134 dBm —137 dBm
28 MHz —130 dBm —140 dBm

14 MHz, preamp off/fon 13/10 dB.

10 dB (S+N}/N, 1-kHz, 30% modulation,
9 kHz bandwidth:
Preamp off Preamp oh

1.0MHz  1.57pV 0.91 pV
38MHz  0.82uV 0.44 pv
29 MHz  1.78 pV 0.51 pV

For 12 dB SINAD, 9 kHz bandwidth:
29 MHz, preamp off/on: 0.7/0.19 u\V.

Preamp off/on: —129/—134 dBm,
Gain compression, 500 Hz bandwidth:

20 kH=z offset 52 kHz offset
Preamp offfon  Preamp off
35MHz 118103 dB 897/94 dB
14 MHz 114/104 dB 96/91 dB

20/5/2 kHz offset: 88/76/72 dB.

ARRAL Lab Two-Tone IMD Testing (500 Hz bandwidih)’

Band/Freamp
3.5 MHz/off

Spacing
20 kHz

Input Level
—47 dBm

=22 dBm

14 MHz/off 20 kHz —47 dBm
—21 dBm
—27 dBm
14 MHz/on

20 kHz —55 dBm

—26 dBm
14 MHz/off 5 kHz —74 dBm
—46 dBm
—10 dBm
14 MHz/off 2 kHz —74 dBm
—485 dBm

—10 dBm

Measured Measured Calculated
IMD Level IMD DR 1P3
—136 dBm 89 dB —2 dBm
=97 dBm +16 dBm
—134 dBm 87 dB -3 dBm
—87 dBm +17 dBm
0 dBm +14 dBm
—137 dBm 82 dB —14 dBm
—87 dBm +10 dBm
—134 dBm 60 dB —44 dBm
—97 dBm —25 dBm
0 dBm +5 dBm
—134 dBm 60 dB —44 dBm
—97 dBm —25 dBm
0 dBm +5 dBm



Manufacturer's Specifications
Second-order intercept point; Not specified.

FM adjacent channel selectivity, Not specified.

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

S-meter sensitivity: Not specified.

Squelch sensitivity: Not specified.

Receiver audio output: >2 W into 8 Q at
10% THD.

|IF/audio response: Not specified.

Spurious and image rejection: =70 dB.

Transmitter

Power output: 100 W (hi), ~10 W (low),
~1 W{s-low); AM, 40 W (hi). ~4 W (low),
~0.4 W {s-low),

Harmonic suppression: >50 dB (1.8-29.7 MHz),
except >45 dB at 10.1 MHz.

SSB carrier suppression: >40 dB.
Undesired sideband suppression: =50 dB.

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

CW keysr speed range. Mot specified.
CW keying characteristics: Not specified.

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

Heceive-transmit turnaround time (tx delay):
Not specified.

Composite transmitied ncise; Not specified.

Measured in the ARRL Lab

14 MHz, preamp off/on, +59/+53 dBm;
21 MHz, +75/+61 dBm.

29 MHz, B85 dB.

29 MHz, preamp on: 20 kHz offset, 65 dB;**
10 MHz offget, 108 dB.

5-9 signal at 14.2 MHz; preamp
offfon 43.6/17.8 uV.

At threshold: SSB, preamp off, 5 uV;
FM, preamp on, 29 MHz, 0.1 uV (min),
1.5 mV (max).

1.5W at 8% THD inte 8 Q (max audio),
THD at 1V BMS, 0.55%.

Range at —6 dB poinis, (bandwidth): T
CW (500 Hz): 485 — 1175 Hz (690 Hz);
Equivalent Rectangular BW: 701 Hz;
USB (2.4 kHz): 186 — 2990 Hz (2804 Hz);
LSB (2.4 kHz): 185 — 2986 Hz (2801 Hz);
AM (2.4 kHz): 163 — 1197 Hz (2068 Hz);
AM (9.0 kHz): 159 — 1686 Hz (3054 Hz).

First IF rejection, 14 MHz, 114 dB; image
rejection, 100 dB (36 dB in SDR maode).

Transmitter Dynamic Testing

At 13.8 V dc, typical: CW, SSB, FM —
(hi) 100 W, except S0 W at 1.8 MHz;
{low) 11 W, except 9W at 1.8 MHz;

(s-low) 0.8 W except 0.27 W at 1.8 MHz,
AM, 37 W (hi), 4.5 W {low), 0.25 W (s-low)
56 dB (worst case, 10 meters), 62 dB typical,
64 dB at 10.1 MHz. Meets FCC

requirements.

68 dB.
>70 dB.

HF, 100 W PEP, 3rd/5th/7th/Sth order:
—28/-36/-38/-47 dBc (worst case, 28 MHz);
—32/-35/—42/-51 dBc (typical);
—28/-39/-43/-51 dBc (SDR, typical).

6to 40 WPM, iambic mode B,
See Figures 1 and 2.

59 signal, AGC fast: SSB, 96 ms;
CW (full break-in), 82 ms.*

SSB, 60 ms; FM, 64 ms.

See Figure 3.

Size (height, width, depth); 3.8 = 9.5 x 11,5 inches (including protrusions); weight, 9 lbs.

Price: $795.

*ARRL Product Review testing includes Two-Tone IMD re sults at several signal levels.
Twao-Tone, Third-Order Dynamic Range figures comparable to previous reviews are shown
on the first line in each group. The “IP3" column is the calculated Third-Order Intercept Point.
Second-order intercept points were determined using —97 dBm reference.

**Meaasurement was noise-limited at the value indicated.

TDefault values; bandwidth adjustable via DSP.

#Turnaround time in SDR mode is longer and varies with PC processor rate.
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Flgure 1 — CW keying waveform for the Alinco
DX-SR9T showing the first two dits in full
break-in (QSK) mode using external keying.
Equivalent keying spead is 60 WPM. The upper
trace is the actual key closure; the lower trace is
the BF envelope. (Note that the first key closure
starts at the left edge of the figure.) Horizontal
divisions are 10 ms. The transceiver was being
operated at 100 W output on the 14 MHz band.
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Flgure 2 — Spectral display of the Alinco DX-
SRIT transmitter during keying sideband test-
ing. Equivalent keying speed is 60 WPM using
external keying. Spectrum analyzer resolution
bandwidth is 10 Hz, and the sweep time is 30
seconds. The transmitter was being operated
at 100 W PEP output on the 14 MHz band, and
this plot shows the transmitter output +5 kHz
from the carrier. The reference level is 0 dBc,
and the vertical scale is in dB.
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Flgure 3 — Spectral display of the Alinco DX-
SAST transmitter output during composite-noise
testing. Power output is 100 W on the 14 MHz
band. The carrier, off the left edge of the plct, is
not shown. This plot shows composite transmit-
ted noise 100 Hz to 1 MHz from the carrier. The
reference level is 0 dBe, and the vertical scale
isin dB.
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Flgure 4 — Here are both panoramic and waterfall displays while receiving an SSB sig-
nal on 40 meters. The green column represents the IF filter window, with SSB transmis-
sion inside, rising above the background noise level.

a headphone jack, and a typical eight-pin
microphone jack. Around the back of the
DX-SRIT are connections for the antenna
(S0O-239), an amplifier key jack (phono),
external ALC jack (phono), CW key or
paddle jack, the five-pin accessory jack
used for the optional auto tuner, another
clone jack (also used for SDR control with
optional ERW-7 USRB cable), and a modu-
lation i nput jack and 1/Q signal output jack,
both for SDR control. Only a small Phillips
head screw and washer is present for a sta-
tion ground connection, something 1 found
inadequate.

SDR Operation

For SDR mode operation, Alinco provides
only I/Q output, modulation input and con-
trol jacks. The user must supply a PC and
all hookup cables, along with third-party
Windows software called KG-TRX. The
software is free and can be downloaded
from the Internet.? To use the SDR mode,
your computer must have two separate
sound cards. One is used for the [/Q inter-
face and the other for the speaker and the
microphone audio. Note that Alinco does
not support the KG-TRX software.

The software is easy to download, but I

2The software is available from www2.plala.or.|p/
hikokiblyorl/soft/kgtrx/index_e.html.
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found the hookup a bit confusing and the
adjustments of the levels of each sound
card are time consuming. However, with
patience, the software works. As men-
tioned at the beginning of this article, this
transceiver 1s a basic HF transceiver and the
KG-TRX software provides basic SDR op-
eration. To enter this mode, the transceiver
must be in the FM mode first. By pressing
the FUNCTION pushbutton, then the MODE
button, the label SDR appears in the dis-
play, and all control is done with a scroll-
ing mouse. In this mode, the microphone
connected to the front panel is disabled and
another microphone must be plugged into
the PC for phone operation.

Figure 4 shows a screenshot of the DX-
SRI9T'in SDR mode. The panoramic part of
the display shows 48 kHz of spectrum at a
time horizontally, in 1 kHz increments. The
relative received signal strength is shown,
vertically, with no indication of received
signal strength other than the S meter at the
top left of the screen. As you can see, there
is no “grass” protruding from the bottom
of the screen to show the noise floor, as
normally seen with other SDRs. To me it’s
more like “hay;” which can be made taller
or shorter by adjusting sound card levels.
The hump in the middle of the panoramic
display is from the high frequency roll off
of the sound card (shown at each side of the
hump) that accepts I and Q outputs from

the transceiver. Another sound card, with
equalization, could be tried to reduce the
hump in the middle of the display.

The SDR controls are basic. Tuning steps
per scroll wheel detent can be set from 1
to 20 kHz. My software did not allow for
direct frequency entry with a keyboard.
One feature that got better when using
the SDR mode is the IF filter bandwidth
control. When the DX-SR9T is operated
as a conventional transceiver, either a 1000
or 500 Hz IF bandwidth DSP filter can be
selected in CW mode, a 2.4 or 1 kHz filter
bandwidth in SSB mode, and a 9 or 2.4
kHz filter bandwidth in AM mode, In SDR
mode the filter is variable, from 100 Hz to
10 kHz, by selecting USER in the IF band-
width selection window near the top center
of the screen. A window then pops up and
the bandwidth can be adjusted as needed.
There is also an audio filter selection win-
dow near the top of the screen, with options
of 3 kHz, 6 kHz or USER. Unfortunately, in
this case the USER function did not work.

The transmitter power output is selectable
onscreen with the same choices offered
by the front panel buttons. Other controls
mimic the front panel buttons as well, and
some controls, such as the 1/Q recorder/
playback, do not work at all.

For SDR CW operation, the CW jack on
the transceiver’s rear panel is disabled. The
only way to key the transmitter in SDR
mode is to click on CW, click on TX (to
send), and then use the right click button on
the mouse to send Morse code while being
careful to keep the mouse pointer within
the straight key icon box. No sidetone is
present while sending. I quickly grew tired
of making contacts this way.

The software does control the important
functions, but it still needs work and per-
haps down the road, this will be improved,
or other SDR software will be written for
the Alinco DX-SROT. It is important to
remember this basic software gives an in-
troduction to the world of SDR while the
transceiver, by itself, retains traditional op-
erating controls.

Testing at the ARRL Laboratory

There were no real surprises while testing
the Alinco DX-SR9T. The receiver is sen-
sitive enough for weak signal work on the
10 meter band, but the dynamic ranges
show that this is a basic radio, designed
for simple antennas such as a single wire



antenna, dipole, vertical, or perhaps a small
Yagi. Its most limiting dynamic range at
2 kHz spacing is two-tone, third-order dy-
namic range. This means with multiple ad-
jacent very strong signals at the transceiver
antenna jack, false signals will appear on
the desired receive frequency. However,
most operators with simple antennas will
never experience this effect since signal
voltages are low enough. If an operator
does experience unwanted effects they have
a 10 or 20 dB attenuator to place in line to
straighten things out. Still, I wouldn’t at-
tempt to win a contest with this transceiver
using a big antenna farm.

One major performance improvement over
the DX-SR8T model is frequency stabil-
ity. The previous model experienced fre-
quency flutter due to air from the cooling
fan blowing across the PLL circuit. This
flutter is absent with the DX-SRIT. The
stability was good enough (within 1 Hz) for
the long CW transmission needed for our
composite noise test set. Figure 3 shows the
composite noise from 100 Hz to 1 MHz.
The chart shows one of the highest phase
noise curves ever recorded at the ARRL
Lab. If the transceiver is attached to a low
gain antenna and operated without an am-
plifier, this will not likely be a problem for
other operators listening near the transmit-
ted frequency. Nearby operators may hear
an increased background noise when this
transmitter is producing power. As in most
cases, transmit IMD will override transmit
phase noise close to the transmitted signal.

The CW keying waveform plot shows
soft keying at 60 WPM. At much slower
speeds, the soft keying isn’t noticeable. 1
did notice significant overshoot (a momen-
tary power spike) each time the key was
pressed while in the LOW power position.
This overshoot will cause key clicks to be
transmitted. A spokesman from Alinco told
me this overshoot would be very difficult to
fix at this time. No overshoot was observed
in the HIGH or S-LOW power setting. Little
to no overshoot was observed during voice
tests.

On the Air

Though lacking a microphone gain control
and ALC indicator to reassure me that the
transmitter was properly adjusted, reports
of good transmitted audio were the norm
when operating the DX-SROT as a tradi-
tional transceiver using the supplied hand
microphone. I found the DX-SRYT to be
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one of the easiest transceivers I've oper-
ated. Audio from the speaker is average
quality, but is clear and provides plenty
of volume in the right direction. It is also
perfectly adequate for casual CW operat-
ing. I enjoyed several nights of operating
inside my garden shed (no more room in
the house ham shack), using an elevated
20, 15, and 10 meter vertical antenna with
many radials. 1 was even able to make a
few contacts using the S-LOW setting at
1 W RF output on 20 meters on both CW
and SSB. I have a neighbor who has a ja-
lopy truck with notoriously noisy ignition
components. Each time he passed by, 1
engaged the noise blanker, which removed
the crackle effectively.

The manual covers PSK31 operation, using
the front panel speaker jack and the rear
modulation input jack for audio going to
and from a PC sound card. 1 strongly sug-
gest careful adjustment of the PC sound
card audio output level. A high audio level
into the modulation jack may cause over-
modulation of the transmitter. With no ALC
indication to go by, caution must be taken by
observing the off-air audio tones on a wa-
terfall display to avoid a wide and distorted
signal. A local radio amateur with a water-
fall display is helpful for such adjustments.

RTTY, packet, and SSTV operation use the
microphone jack and external speaker jack.
There are written steps in the manual for
setup and optimum performance. Sound
card audio levels must be carefully adjusted

using these modes as well.

In SDR mode, I managed to make an SSB
contact on 40 meters with Charles Wood-
side, N1LU, about 50 miles away. He re-
ported the DX-SR9T's transmitted audio
sounded muddy and mechanical, and then
helped me further by sending a video of
his side of the contact, Clearly, I was doing
something wrong!

After studying the manual, I found that
Menu 24 differed from what was printed.
A big hint for me was the last menu setting
on the display is 26, not 25 as shown in the
manual. T determined that Menu 24 was
inserted into the menu list after the manual
went to the print. Menu 24 must be selected
to “S-RT-1F”’ for the transmitted audio to be
intelligible. Further tests with Product Re-
view Editor Mark Wilson, K1RO, proved
this to be the correct adjustment, although
my audio still sounded noticeably better
when operating the DX-SRIT as a conven-
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tional transceiver rather than an SDR. Lis-
tening off-air, there was about a 2-second
delay from when I spoke into the micro-
phone to when speech came out intelligibly
in a nearby receiver’s speaker. Clearly, this
delay is not good for rapid-fire transmis-
sions, but it’s fine for casual operating.

Conclusion

The Alinco DX-SRIT is a basic HF trans-
ceiver, suitable for casual operating on the
amateur bands. Itis also suitable for opera-
tors who wish to try SDR technology with
a little patience and experimenting. SDR
operation could use improvement, but look
atit as a bonus and consider whether or not
the traditional aspects of this radio meet
your needs.

Manufacturer: Alinco, Inc, Yodoyabashi
Dai-Bldg 13F, 4-4-9 Koraibashi, Chuo-ku,
Osaka 541-0043 Japan; www.alinco.com.

Distributed in the US by Remtronix (www,
remtronix.com) and available at many
Amateur Radio dealers.

Click here for a
video overview
of the Alinco
sDX-SROT HF
Transceiver.

Elecraft KXPA100 Amplifier and
KXAT100 Automatic Antenna Tuner

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

In addition to my main station, I own an
Elecraft KX3 transceiver that I use primar-
ily for portable operation. Therefore I was
very interested in testing the KXPA100, a
100 W linear amplifier that covers 160 to
6 meters and is designed to interface seam-
lessly with the KX3. The amplifier also
includes provisions to work with any QRP
transceiver that provides about 5 W drive.
An optional KXAT100 automatic antenna
tuner provides antenna system flexibility
when necessary.

The KXPA10O is available factory built
and tested, or as a no-solder kit. The unit
reviewed here is the KXPA100Q amplifier
with KXAT100 auto tuner kit.

First—The Build!

The KXPA100 and KXAT100 arrived
in a small shipping carton. Inside were
two boxes containing the fully assembled
and tested main RF assembly and the
KXAT100 tuner assembly, and a box with
the cabinet and associated hardware. See
Figure 5.

Figure 6 shows the completed amplifier
Jjust before attaching the cover. The bottom
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Bottom Line

The KXPA100 is a compact 100 W
amplifier that is designed to work with
any QRP transceiver. Silent QSK op-
eration and an optional internal wide-
range auto tuner add capabilities not
found in many other QRP amplifiers.
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two PC board assemblies (amplifier and
filter) come pre-mounted to the heatsink.
Assembly consists of mounting the UHF
connectors and serial port jack to the back
panel, and then installing the front panel
and full cover. If you have the KXAT100
auto tuner (the top pc board assembly), you
simply remove four mounting screws on
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Flgure 5 — Unpacking the boxes.

Flgure 6 — Ready for the cover.

the amplifier, install four standoffs, plug
in the KXAT100, and re-install the four
mounting screws on the tuner assembly.
Assembly requires basic mechanical skills.
Just follow the excellent instruction manual
(available on the Elecraft website at www.
elecraft.com), check off each step as you
complete it, and before you know it you'll
be finished! In my case, this was about 1.5
hours from the time I opened the main box
until I was ready to apply power.

Technical Details

The KXPA100 is powered directly from a
13.8 V dc power supply capable of at least
20 A continuous current (the specification
calls for 24 A peak). There is no fan; a large

heatsink provides the necessary thermal
protection. A handle on the left side pro-
vides ease of transport, and special rubber
feet permit the amplifier to be mounted ver-
tically (front panel down) or in its normal
hornzontal upright position.

Output power is 100 W from 160 to 6 me-
ters with about 5 W of drive, although Ele-
craft recommends limiting output power
to 80 W on 6 meters for best linearity. The
amplifier is rated for 100 W continuous
transmission on CW/SSB with a 50% duty
cycle keying/modulation waveform. It's
rated for 60 seconds of continuous carrier
at 100 W output for high duty cycle modes
such as RTTY, digital or FM.

PIN diode TR switching provides silent full
break-in (QSK) operation. The TR switch
is designed to handle switching even with
RF applied should a fault cause the ampli-
fier to be bypassed.

There is no amplifier bypass switch. A
relay bypasses the KXPA100 when it is
powered off, when the relay is commanded
OFF by the KXPA Utility software, or when
a KX3 transceiver interfaced with the
optional KXPACBL cable is set to 10 W
or less (or has its PA MODE menu setting
OFF). This eliminates PIN diode switch
loss (less than 1 dB) when operating QRP
“barefoot.”’

However, with radios other than a KX3, the
amplifier should be turned off when QRP
operation is desired. If a radio other than a
KX3 transmits when the KXPA100is pow-
ered on but not keyed, transmit RF passes
through the receive path. While there will
be no damage with transmit power up to
15 W, the PIN diode receive biasing is such
that significant out-of-spec harmonics will
be generated. This was not clear in the Re-
vision A KXPA 100 user manual, and so
we thought there was a problem with the
amplifier during testing in the ARRL Lab.
Our KXPA 100 was returned to Elecraft for
analysis, which resulted in a user manual
revision for clarification.

Our returned KXPA100 did benefit from
two Elecraft hardware updates. The first
was a digital noise reduction improvement,
and the second was the addition of diode
isolation of the TR control line to prevent an
external amplifier control line from back-
feeding into the KXPA 100 internal switch-
ing. A KXPA100 returned for any reason
will receive these updates at no charge.

The KXPA100 includes frequency sensed
automatic band switching that is always
active. That feature allows automatic band
changes with all transceivers. When a band
change occurs, amplification is disabled,
the correct low-pass filter and input net-
work are selected, there is a delay while
the relays settle, and then amplification is
re-enabled — all occurring within 20 ms.
With the optional KXPACBL connected,
the amplifier will follow band changes
from the KX3 without transmitting, but fre-
quency sensing always takes precedence.

Display and Fault System
There is significant control, monitoring
and display information available on the
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KXPA100’s front panel. The bottom row
of controls and indicators for SWR, mode,
antenna selection, and auto tuner functions
are present only if the optional KXAT100
antenna tuning unit is installed.

The dc power to the KXPA100 is con-
trolled by the OFF/ON switch on the ampli-
fier, or by the power switch on a KX3 if
connected with the KXPACBL. LED am-
plifier status indicators show output power
in watts, whether or not the rear panel input
attenuator is switched in, and whether or
not the amplifier is being keyed.

Faults are displayed with the amplifier
LEDs and on a KXPACBL-connected
KX3 display. Faults include high SWR, ex-
cessive drive, excessive output power, high
current, and a system fault. System fault
details are available via a connected KX3
display or the KXPA Utility software. A
fault condition suspends normal operation,
usually by bypassing the amplifier. The ex-
ception occurs when more than 8 W drive
causes the 3 dB input attenuator to switch
in. Faults clear automatically after a delay
of about 8 seconds when the condition
causing it is corrected. After clearing, the
fault message remains on the KX3 display
until any key is pressed.

Setting Up the Amplifier

Begin by installing 25 A fuses in the sup-
plied dc cable fuse holders if they are not
pre-installed. Then connect 13.8 V dc and
turn on the amplifier. Connect a PC via the
USB or RS-232 interface and download
and install the KXPA Utility. Update the
firmware to the latest version if necessary.

Figure 7 shows the rear panel. Connect a
ground wire, RF IN/OUT, and PA KEY cables
to your transceiver. The PA KEY interface is
compatible with all transceivers. The op-
tional KXPACBL cable package provides
the KX3 data interface and amp keying
connections. The 3 dB ATTEN switch is for
the input attenuator if you have between
about 8 and 15 W drive.

Performance Measurements

Table 2 summarizes KXPA100 perfor-
mance measured in the ARRL Lab. The
only issue noted was poor two-tone IMD
performance when the amplifier was
driven with the Lab’s standard two-tone
IMD test setup. Performance was fine
when the KXPA100 was driven with a
KX3 connected with its amplifier interface
cables.
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Table 2

Elecraft, KXPA 100, serial number 0555

Manufacturer's Specifications

Frequency range: All amateur frequencies in
the range of 1.8 —29.7 and 50 — 54 MHz.

Power supply and current; 12 — 15V de
(13.8 V dc nominal) at 24 A peak capacity.

Power cutput: 100 W continuous HF, BOW
at 50 MHz (CW/SSB).

Driving power required: 5 — 7 W.

Input SWR: 1.5:1 or less.

Spurious and harmonic suppression:
Not specified.

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

TR switching time: Not specified.

TR keying input: Receive +5 V dc open circuit,
ground to transmit (1 mA maximum).

Measured in ARRL Lab

160, 80, 40, 30,20, 17, 15, 12,
10, € meters.
At13.8V dc, 19 A maximum, 17 A
typical (HF, 100 W output);
11 A (50 MHz, 80 W output).
As specified at 13.8 V dc (see text).
At 12V dc, 88 W (HF), 85 W (50 MHz).
4 -6 W (typical).
See Table 2.
Typically 52 — 64 dB, except 44 dB at
1.8 MHz.* Meets FCC requirements.
3rd/5th/¥th/8th:
32/34/42/52 dB below PEP (14 MHz);
31/35/40/51 dB below PEP (50 MHz).
Amplifier key to RF output: 3 ms;
amplifier un-key to RF power off; 8 ms,
As specified.

Size (height, width, depth): 4.6 x 5.2 x 9.8 inches (including protrusions);

weight, 5.3 Ibs (including KXAT 100 autotuner).

Price: KXPA100 amplifier: $699.95 (kit), $749.95 (assembled). KXAT100 tuner; $299.95 (kit),
$349.95 (assembled). KXPACBL KX3-to-KXPA100 cable $29.95.

*The second harmonic amplitude is reduced as frequency increases on the 1.8 MHz band.

Table 3

KXPA100 Operating Parameters

Band Drive Input Pt

(meters) (W) SWR (w)

160 4.50 1.52:1 100
80 4.80 1.45:1 100
40 4.80 1.44:1 100
30 5.20 1.33:1 100
20 3.30 1.56:1 100
17 4.00 1.53:1 100
15 4.60 1,397 100
12 3.60 1.29:1 100
10 4.40 1.40:1 100

6" 3.20 1.27:1 80

S P uiiity DC Current
(W) (W) (A)
100 99 17.1
100 a8 17.8
100 87 15.4
100 97 13.6
100 96 13.1
90 95 17.4
90 94 17.2
90 92 13.2
90 g2 17.2
70 70 12.5

MNotes: Measured by the author. 13.9 V dc key-down woltage, unkey 0.28 A, keyed with no drive
1.15 A. Paea measured with the author's MiniCircuits PWR-6GHS+ sensor and calibrated
attenuators. Ppargrpn 18 output power indicated on the KXPA100 bar graph and Py, is indicated

by the KXPA Utility software.

*The 6 meter output power specification is 80 W. See text.

Elecraft investigated this and determined
that the KXPA100 was automatically se-
lecting the wrong band when driven with a
low power two-tone signal. The KXPA100
defaults to 6 meters on power-up unless it
is tracking an attached KX3. It then uses
frequency sensing to select the correct
band. Below about 0.5 W drive, however,
the KXPA 100 frequency counter becomes
unreliable. With the Lab’s low-level two-
tone signal at the input, the counter was
getting confused. This resulted in either
no band change or a change to the wrong
band. In normal operation, even with SSB,

low-level counter operation was reliable.
However, because of this particular issue
Elecraft changed the firmware to more
reliably select the correct low-pass filter at
very low power levels. The new firmware
should be released by the time this review
is published.

Table 3 details the author’s measurements
of amplifier input SWR and required drive
for 100 W output. The KXPA100 bar
graph display and KXPA[00 Utility power
readings are pre-calibrated at the factory.
The bar graph readings are fairly coarse as
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power is indicated in 10 W increments. I
did find some discrepancies — particularly
on the higher bands — between the bar
graph display and Utility readings when
compared to my NIST-raceable MiniCir-
cuits PWR-6GHS+ sensor and calibrated
attenuators.

KXAT100 Automatic Antenna Tuner
Unless you have an almost perfect antenna
system, the optional internal KXAT100
antenna tuner is worth considering. Table 4
lists the KXAT100 specifications.

The KXAT100 provides automatic or
manual (user initiated) tuning, as well as
a bypass mode if no tuning is required.
Bypass is a tuning solution if it results in
a SWR of <1.2:1. In AUTO, tuning begins
when the SWR exceeds 1.8:1. In MAN,
tuning is initiated when the TUNE button
is pressed and 3 to 5 W of RF carrier is
applied. Even in the manual mode, how-
ever, previously memorized tuner settings
and antenna information is automatically
selected once the frequency is determined.
The KXATIO0 modes (AUTO, MAN, and
BYP) are not remembered on a per-band
basis — when you select a specific mode,
that mode will be used on all bands until
you change it.

Like the amplifier, the KXAT100 auto
tuner uses RF sensing (first priority) or
KX3 data to switch bands automatically.
The KXATI100 interrupts the KXPA 100
during a band change, when tuning, or
upon encountering a sudden high SWR
condition.

The “start-tuning” SWR threshold (1.8:1)
and the bypass tuning solution (1.2:1)
default settings are currently not adjust-
able, but these values are quite appropriate
for normal operation. Figure 8 shows the
KXPA Utility operating page.

The KXATI100 has two antenna switch
ports that can be memorized, along with
tuning data, on a per-band basis. 1 mea-
sured the non-selected-to-selected port iso-
lation with an Array Solutions VNA2180
and found isolation to be 48 dB at 14 MHz,
43 dB at 28 MHz and 40 dB at 50 MHz.

While this test is for a 50 Q system, actual
antennas may result in much better isola-
tion depending on the bands the anten-
nas are designed for, antenna directivity,
and differences in antenna polarization.
The measured isolation indicates that the
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Table 4
KXAT 100 Automatic Antenna Tuner

Manufacturer Specifications

Frequency range:
Auto tune power:
Tuner configuration:
L/C tuning ranges:
relay switched.
Matching range:
Antenna interfaces:
Tuning memery segments:

1.8 to 54 MHz, continuous.

3 W minimum, 5 W typical.

Series-L/shunt-C, reversible-L.

8 capacitors (2624 pF max) and 8 inductors (17370 nH max),

Upto 10:1 SWR at 100 W, up to 20:1 SWR at 10'W.
Two S0-239 jacks, rear panel
10 kHz wide below 3 MHz; 20 kHz wide, 3 — 26 MHz; 100 kHz

wide, 26 — 38 MHz,; 200 kHz wide, 38 — 60 MHz. Also stores
selected antenna connector for each band.

Resistive Load and Loss Testing

SWR Load 160 m
10:1 501 Loss (%) 36
SWRH 2.8
8:1 6.25 02 Loss (%) 27
SWRH 2.67
4:1 1250  Loss (%) 8
SWRH 1.71
3:1 16702  Loss (%) 8
SWR 1.67
21 250 Loss (%) 6
SWR 1.80
11 50 0 Bypass Loss 0
Bypass SWR 1
2:1 100 @ Loss (%) 1]
SWRH 1.16
3:1 150 0 Loss (%) 0
SWRH 1.11
4:1 200 0 Loss (%) 6
SWRH 1.48
8:1 400 Q2 Loss (%) 5
SWR 1.40
10:1 500 02 Loss (%) 4
SWR 1.23

KXAT 100 antenna switch will be adequate
for most installations.

Tuner Measurements

Resistive matching range and loss testing
was performed with the precision setup de-
scribed in the August 2012 issue of OST.2
The test results are given in Table 4. Tuning
power was set at 5 W, per Elecraft’s recom-
mendations. My test equipment is specified
to 3% accuracy therefore all measured
losses are subject to the 3% accuracy. As
you can see, the KXAT100 achieved its
1.8:1 or better SWR target except for low

2P Salas, AD5X, “MFJ-994BRT and MFJ-998RT
Remote Automatic Antenna Tuners” Product
Review, QST, Aug 2012, pp 47-50. See the
digital edition of that issue or www.arrl.org/
gst-In-depth for details.
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B0 m 40 m 20m 10m 6m
2 6 8 10 16
1.18 1.26 1.44 1.08 1.15
0 0 6 8 12
1.07 = a7 1.43 117 1.18
0 0 B 6 9
1.12 1.22 1.34 1.21 1.16
0 0 2 4 B
1.15 1.34 1.32 1.12 1.44
0 0 0 3 8
1.08 1.45 1.28 1.23 1.32
0 0 0 0 0
1.4 1.05 1.02 1 1.34
0 0 0 1 2
1.09 1.16 115 1.05 1.28
0 0 2 2 3
1.30 1.68 1.29 1.12 1.48
0 0 2 3 4
1.39 1.12 1.15 125 1.83
1 1 3 7 20
1.41 1.22 1.08 1.26 1.14
0 0 4 6 31
1.26 1.09 1.28 1.50 1.24

impedance 8:1 and 10:1 SWR matching on
160 meters.

Most wide-range antenna tuners — both
manual and automatic — can find a match
on one or more frequencies when con-
nected to an open or a short. This is due to
finite-Q components, resulting in the tuner
actually tuning into its own internal losses.
As it may be possible to tune into an open
or short (perhaps caused by a bad feed line
or operator error), [ memorize my tuning
solutions on each band and leave the an-
tenna tuner in manual mode. The antenna
tuner still selects the memorized tuning
values in manual mode, so if something
causes the SWR to change, the KXPA 100/
KXATI100 will indicate a high SWR and
bypass itself if necessary, Therefore you’ll

know to check your antenna system, rather
than have the KXAT100 automatically try
to fune into the changed load.

Operating

Because I have a KX3, I used the Elec-
raft KXPACBL interface cable. This per-
mits the auto tuner’s TUNE switch, ANT
switch, amplifier and auto tuner settings
to be displayed on and controlled from the
KX3, along with faults and performance
information. Further, changing bands on
the KX3 band results in automatic band
change and antenna selection within the
KXAT100 and KXPA100, And the KX3
even switches on the KXPA100/KXAT100
when the KX3 is turned on.

My antenna system consists of a 43-foot
vertical with remote 160/80 meter match-
ing and a four-element 6 meter beam —
perfect for the KXAT100’s two antenna
ports. Using the KXPA Utiiity, 1 selected
ANT1 for the vertical and ANT2 for the
6 meter beam. Then I configured the
memories for the vertical on all HF bands.
Once everything is set up, operation is a
breeze. The KXPA100/KXAT100 picks
the right antenna and tuning solution as it
follows my KX3. Operating the KX3 with
the KXPA 100/KXAT100 is almost exactly
the same as operating with my K3 trans-
ceiver — including the perfectly silent full
break-in operation. A very pleasant experi-
ence indeed! Operation will be almost as
seamless with non-Elecraft transceivers, as
ashort RF signal will result in the appropri-
ate band, antenna and tuning memory se-
lection. All your custom preferences can be
saved if you lose or corrupt the KXAT100's
memory.

Conclusion

The KXPA100is acompact, well-protected
amplifier that integrates perfectly with the
KX3 transceiver — and to a slightly lesser
extent with other QRP transceivers. The
optional internal KXAT100 antenna tuner
provides all the antenna system flexibility
most hams will ever need. The no-solder
kit is quite easy to build, but you can opt
for an assembled and tested unit as well. If
you occasionally need to boost your QRP
signal by a couple of S units, the KXPA 100
is certainly worthy of your consideration.

Marufacturer: Elecraft, PO Box 69, Aptos,
CA 95001-0069; tel 831-763-4211; fax
831-763-4218; www.elecraft.com.



WebDX Remote Station System

Reviewed by Tom Loughney, AJ4XM
aj4xm@arrl.net

Over the years we have seen many innova-
tions change Amateur Radio. Think about
moving from spark to CW to AM, FM,
and SSB — or the introduction of amateur
satellites, packet radio, PSK31, or WSIT,
to name a few. For me, the WebDX remote
station system from RemoteHamRadio is
one such innovation. WebDX allows any
amateur with even a modest amount of
computer skill (enough to say, send e-mail
or search the Internet) to operate aremotely
located, fully equipped station from the
comfort of home or from anywhere he or
she can get online. Hams who live in apart-
ments or who are limited by homeowner’s
associations or deed restrictions can use
this system to remotely operate a station
with large towers and multiple antennas
and make worldwide contacts.

The original RemoteHamRadio system,
reviewed in the May 2013 issue of OST,
required the use of an Elecraft K3 or K3/0
transceiver (essentially a K3 without RF
components) and a RemoteRig interface,
and charged an annual subscription fee.?
This system is now called PremiumDX and
starts at $4999 for the first year, including
the lease of a K3/0 for your station. It offers
access to some truly spectacular stations in
the US and elsewhere.

The new WebDX system brings two
major changes. First is the introduction of
WebDX technology that does away with
the K3 and RemoteRig hardware on the
user end, replacing it with a web browser
interface for controlling and using the
remote station. Second, the WebDX ser-
vice requires no annual subscription (you
simply pay as you go after a $99 initial
fee), and offers access to more “modest”
stations. (Modest compared to the Premi-
umDX superstations, anyway. They are
still very nice. Figure 9 shows one of the
available antenna installations.) If you have
a K3 or K3/0 and RemoteRig, you can use
the WebDX service with that hardware
if you like. This review will focus on the
WebDX service and browser interface.

33, Ford, WBBIMY, “RemoteHamR adio Station
Network,” Short Takes, QST, May 2013, p 59.

Flgure 9 — RemoteHamRadio cofounder
Ray Higgins, W2RE, works oh the antenhas
at WebDX station in Monticello, New York.
The antenna farm available to remote users
includes monoband Yagis for 40 through 6
meters, a full size vertical for 80 meters and
a 160 meter inverted V. [Photo courtesy Lee
Imber, WW2DX]

Using the WebDX browser technology,
you sit in the comfort of your home and
control a remote station equipped with
an Elecraft K3 transceiver. The WebDX
network currently includes stations in
New York and California. Some of the
remote stations also include a fully auto-
matic RF power amplifier, and available
antennas range from wires to multiband
Yagis to monoband Yagis. You can oper-
ate CW and SSB from 6 meters through
160 meters, although not all stations
have all bands. You can rotate Yagis, ad-
Jjust power output, adjust bandwidth and

Bottom Line

The WebDX service from Remote-
HamRadio offers a way for amateurs
to get on the air by remotely controlling
one of several equipped stations. With
the WebDX browser interface, users just
need a fast Internet connection, a PC
or other device running Chrome, and a
suitable headset and microphone.

other radio settings, and of course see real
time S-meter readings. You can see the
antenna pattern on screen, displayed on a
world map that also shows the real-time

greyline.

WebDX Browser Technology
Requirements

At your end of the system, you need a
desktop or laptop computer, or a Google
Chromebook or tablet running any operat-
ing system that supports Google’s Chrome
web browser. (That includes Windows,
Mac OS X, or Lirnux.) You do need a broad-
band Internet connection, so it would not
work in real time over dialup or even with
4G-LTE phones.

‘WebDX does not use Skype or anything
else complicated to set up. All you have to
doisinstall Google’s Chrome browser with
just acouple of clicks at www.google.com.
You connect whatever microphone and
speakers or headphones you want to use
with your device, or use the ones built in if
your device has them, and you are ready to
go. (I usually use my Heil ProSet headset
with adapters as needed.)

The browser on your end is running a pro-
gram on the other end that controls every-
thing. Other online users can see that the
remote station is in use, but not by whom.
They can’t hear anything unless they have
a receiver to pick it up off the air. In es-
sence, you have a really long microphone
cord, speaker cables and set of radio con-
trol buttons,

Using the System

I think T have tried all of the available re-
mote control services, combined some
of them in ways not designed for, and
improved a few. WebDX is far ahead of
others systems I've used. Remember, this
system is letting you use a high-end radio
and amplifier and often a tower and beam
from an ideal location. Of course you can
run barefoot with 100 W or QRP at 3 W
into a dipole if you want, but you still have
an ideal location with little or no RF noise
around. (My suburban location has a S-2 to
S-3 noise floor all the time on my physical
radios.)

As you can see from Figure 10, the browser
interface is really clean. Across the top it
shows current remote stations and if they
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Figure 10 — A view of the WebDX screen while the author operates SSB on 15 meters using a

remote station in Dutchess County, Mew York.

are in use or available. When I started
using WebDX in March 2014, there were
only two remote stations active. As of late
July there were five, with more planned.
The sponsors say they will keep adding
locations as long as the demand is there.

There is an optional “text chat” areaif you
want to type real-time messages to other
people using the RemoteHamRadio sys-
tem. For example, you might tell others
how long you expect to be using the radio,
as each station in the network can have
only one user at atime. After all, it’s a real
physical radio and antenna you are using.
Or maybe you want to let others know that
10 meters is very hot to Europe or that itis
“radio day” in some other country, so there
are a lot of stations on the air from there.

To operate CW, you type the text you want
to send into an onscreen text box and it’s
sent on the other end. Macros are available
to store often-used information such as a
CQ message (think memory keyer). Keyer
speed is adjustable.

Digital mode operation with the WebDX
browser software is not yet available. If
you use the WebDX service with K3/Re-
moteRig hardware at your end, you can
use any digital mode supported by the K3.

Evenifyouhave some antennas and a good
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radio, there are reasons to use WebDX. My
home station antennas are all in my attic
about 16 feet above ground level and 20
feet above sea level. This allows me to
spend hours on the air for ragchewing and
working stations across the country, and I
get a fair share of contacts in Burope and
Africa. OftenI can hear stations that T need
in my log for DXCC and other awards or
really nice QSL cards (I still put them up
on the wall), but they do not hear me. If
only I could put up a high outdoor antenna
or turn that 6 meter beam that is between
the rafters in my attic...well, with WebDX
I can work those stations.

About the Cost

To join the WebDX service there is a one-
time signup fee of $99 and there is a per
minute fee for using the equipment. De-
pending on location and equipment, that
fee varies from 15 to 49 cents per minute
at this time.

Here’s how I use the system to keep things
affordable. I keep WebDX openin Chrome
and minimized. You only pay when you
click the onscreen POWER button to turn
on a remote station and use it. So if [ can
hear a station I need but can’t get through,
or barely hear it at my station, or see some-
thing I want to work on the DX spotting
network, I can just expand the Chrome

browser and pick a WebDX station that is
available. I turn on the station, swing the
beam to the right heading, input the de-
sired frequency and mode, and try to work
the station I need. T have not found a sta-
tion yet that I could not work, and often on
the first call. Then turn off the remote sta-
tion and go back to what I was doing with
my own radio. SoI’ve spent a few minutes
(and a few dollars) on WebDX and put a
new country in the logbook. That's well
worth 1t to me.

If I did not have any radios or antennas at
home, 1 might block out an hour here and
there and have some fun tuning the bands
and working stations as [ go. Maybe it
would cost me $10 or $25, but it sure beats
not getting on the air at all. T have done that
on some occasions and really enjoyed it.

You can use WebDX from just about any-
where you can get a fast Internet connec-
tion. Imagine taking take your laptopinto a
hotspot such as Starbucks or Panera Bread,
slipping on your Heil ProSet with the right
adapters and working DX. You will have
a crowd surrounding you in minutes. Wel-
come to ham radio in the 21st century.

Marufacturer: RemoteHamRadi o, tel 888-
528-6937; www.remotehamradio.com.

Feedback

= On page 52 of the August 2014 issue of
QST (our review of the DX Engineering
AAPS3-1P Receiving Array), there are two
errors in the text that appears in the 3rd col-
umn, 2nd paragraph. The first is that 75 W
should have been 75 €2. The second is that
“0.00083 1 long” should have been “0.00083
wavelengths long.”

= [n the article “Antenna Masts: Safety
and Selection” by Don Daso, K47ZA, in
the September 2014 OST (page 30), there
is a statement that DX Engineering offers
software to calculate stress on masts. This
is inaccurate. The DX Engineering Mast
Load Estimator is an on-line calculator
that allows the user to model an installa-
tion to determine which of the two mast
sizes sold by DX Engineering is adequate
for the proposed installation. It is specific
to only those two masts. There is also DX
Engineering mechanical calculation soft-
ware (YagiMechanical) available, but it does
not calculate mass stress.



The Doctoris In

Ken, KOKS, asks: One of the

new hams in our club has been

bitten by the contesting bug
but, like many, he lives in a deed-re-
stricted neighborhood. He had resigned
himself to stealth antennas for 40 meters
and higher frequencies. We suggested
that he string as much wire around as
possible and try to tune it on the lower
frequency bands. What he managed is
interesting and I've worked a number of
stations using similar arrangements on
both 75 and 160 meters.

His antennas is #22 AWG wire strung
around the top of a 6 foot high board
fence and the arrangement looks like a
big question mark. He put a counter-
poise ground wire around the bottom of
the fence and managed to find a reso-
nance on 75 meters, and it drives with a
low enough SWR that his tuner can
handle it. He thought it would be a high
angle (NVIS) antenna but, to his sur-
prise, his first contacts were to Canada
and New England states, indicating
lower angle radiation.

This configuration reminds me of the
direction discontinuity ring radiator
(DDDR) antenna that received a lot of
attention in the 1970s.! T wonder if this

"W. English, WeWYQ, “Beginner and Novice
— A 40-Meter DDDR Antenna” QST, Dec
1971, pp 28-32.

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

Fences Make (and Hide)
Good Neighbors

e QS1410-Doch2

Max. Gain =-9.68 dBi Freq. =3.70 MHz

Azimuth =450 *

Figure 2 —The EZNEC slevation paitern of
the antenna of Figure 1, in the peak of the
main beam — toward the far end of the fence
above typical ground (cenductivity 0.005 S/m,
dielectric constant 13).

arrangement should be included in the
tool box of those with antenna restric-
tions?

Ken, this is indeed an interesting
A idea, a potential candidate not

only for those interested in stealth
antennas, but also for anyone who wants to
make long-range contacts on the lower fre-
quency HF bands without the need for
high supports.

As you noted, after intensive investigation
and propositions to the contrary, the
DDDR turned out to be a top-loaded short
vertical. As aresult it faded from view, but
the configuration, if not the name, should
remain in our tool kit for appropriate occa-
sions. The wooden “privacy” fences that

seem to be cropping up do work both
ways. Thus if you stay on your side, as this
antenna approach allows, no one from the
other side can tell what you're doing either.
So the question comes down to how well
the resulting antenna is likely to work.

I modeled a number of DDDR-like con-
figurations using EZNEC, starting with
a square.” I found it was resonant on
3.7 MHz, with a Z of about 10 € that
should work with most wide-range an-
tenna tuners. It could also be fed, gamma-
match style, further up on the vertical
portion to obtain a better match. For this
model, the counterpoise was a complete
square and the fed wire had a gap of 1 foot
at the end. T used #12 AWG copper wire in
my model for both wires to mini mize loss,
but thinner wire could be used with asmall
penalty, if stealthiness is needed on both
sides of the fence.

The resulting intensity was about —9 dBi at
a peak elevation angle of 30°, For compari -
son, a full-size 80 meter ground plane over
resonant elevated radials has a predicted
intensity of -0.7 dBi at 24°, a difference of
about 1.4 S-units, but a lot less noticeable
than a 70-foot pole. Unfortunately, in com-
mon with the full-size vertical, the antenna

28everal versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.

Flgure 1 — Sketch of an 80-meter DDDR-like top-wire loaded vertical monopole mounted on a privacy fence. As noted, it can give a good account of
itself, considering its visual impact and cost.
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has a higher SWR than most tuners could
handle on other bands, although a series
variable capacitor of about 20 pF should
get it to a 4:1 SWR on 20 meters, for ex-
ample.

Not everyone has a square fence of that
size, in fact it seems rather unlikely. Two
sides could be open, with the wires on the
open sides. I also looked at some other
configurations. If there are just two sides of
a 6 foot high fence, and there’s space for 31

Q51410-Docd

o

Max. Gain =-9.63 dBi Freq. = 3.70 MHz

Elevation=360 °

Flgure 3 — The EZNEC azimuth pattern of the
antenna of Figure 1, in the peak of the main
beam at 36° elevation. Note that the total field
is within 1 dB of being omnidirectional, with the
peak toward the open end.
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Flgure 4 — 50 0 EZNEC SWR plot of the
privacy fence monopole. In common with other
loaded monopoles, the impedance is low, but
the SWR is low enough to be matched by a
wide range tuner, particularly near the resonant
frequency. While a remote tuner at the antenna
base is the preferred configuration to minimize
coax loss, even 100 feet of LMB-400 will have
a loss of less than 0.5 dB with a 10 Q2 load on
3.7 MHz, so an in-shack tuner should not be
ruled out.

56 October 2014

feet of wire on each, the resulting L con-
figuration fed from one end will have an
intensity within a dB of the first (see
Figures 1 through 4). Of course, the higher
the top wire can be, the better it will work
(with some trimming of the horizontal
wire length). If the fence is longer, so that
there can be about 56 feet of wire on each
side, the vertical wire can be in the apex of
the V with an increase in intensity of al-
most 2 dB over the square.

As with other vertical monopoles, the
ground is very important, and the single
wire “counterpoise’” is not the best. If
stealth digging is in y our future, putting in
a multi-radial buried ground system
around the base of the feed point can make
a big difference. I modeled 28 buried radi-
als, each 68 feet long, and the resulting
intensity of the V configuration increased
to —4 dBi.

It is particularly important to evaluate the
RF exposure levels in this kind of situation
in which you are up against a property
boundary. While not likely an issue on the
lower HF bands, it certainly can be on
higher frequencies. Have your calculations
available for official inspection, or in case
a neighbor asks.

Dave, KG4BZW, asks: What is

the difference between a 50 Q2

dummy load and 50 O termi-
nator? I want to use my dual-channel
oscilloscope to make measurements of
50 Q systems. The oscilloscope I have
does not include a 50 Q input port, only
1 MQ ports. I understand that a 50 Q
terminator on the oscilloscope will be
required to do this. I have a small 50 Q
dummy load. Can this be used for the
terminator?

Yes, within its specifications, a
Adummy load will do a fine job as a

ine terminator. Generally, a 50 Q
terminator is simply a device that provides
a 50 Q load to the signal being measured.
Those that are on oscilloscopes, or other test
equipment, are generally useful at low lev-
els. One can easily be made by putting a 50
(or 51 Q) non-reactive 2 W resistor (such
as the older carbon composition types)
inside a coax plug with one end soldered to
the center pin and the other to the shield bar-
rel using as short leads as possible.

If your scope VERTICAL INPUT port con-
nects via a coax jack, a typical arrange-
ment is to use a coaxial T adapter on the
VERTICAL INPUT port with the terminator
on one side of the T and the signal input on
the other. This makes for a compact and
flexible arrangement that is easy to change
back to a high impedance input port by just
removing the terminator.

Commercial terminators are often made
in a similar way, often within a BNC
plug with a cap over the rear of the resistor
to complete the shielding. Such termi-
nators can terminate no more than 4 W,
and generally somewhat less, because they
are encased in the connector body they
don’t provide the air flow necessary to dis-
sipate the heat that a resistor in free space
could.

Your dummy load is just a termination that
is designed to dissipate more power —
often as high as 1.5 kW, for example. Over
its rated frequency range, it also can serve
as a scope terminator, even if connected
via a length of 50 Q2 cable, since that will
preserve the impedance and avoid tying up
lab bench space. But note that while the
small terminator can provide a 50 Q resis-
tive impedance load well into the VHF
range, the typical high-power dummy
load, because of the size of the compo-
nents and the internal connecting wires,
often provides a poor impedance match at
frequencies above 30 or 50 MHz.

If you do need to obtain a matched termi-
nation into the VHF range, a good termi-
nation can also be made from a coil of
coax cable, the lossier the better. For
example, a 200 foot length of open (or
short) circuited regular (non-foam dielec-
tric) RG-58 will provide a 50 Q SWR of
1.07 at 2 meters and 1.00:1 at 70 centime-
ters because of the loss in the cable at those
frequencies.

Do you have a question or a problem?

Ask the Doctor! Send your gquestions

(no telephone calls, please) to “The Doctor”
ARRL, 225 Main St, Newington, CT 06111, for
fastest response, e-mail doctor@arrl.org.



Hands-On Radio

H. Ward Silver, NOAX, nOax@arrl.org

In the early days of Hands-On Radio, one of
the first experiments (#11) described com-
parator circuits.! These are pretty handy for
detecting when the voltage at one of their
inputs is greater or less than at the other
input. I'm finally getting around to describ-
ing two variations of the comparator — the
window comparator and the nufl detector.
There are plenty of applications for these
circuits in radio and for test circuits.

The Window Comparator

Figure 1 shows a comparator circuit that
incorporates hysteresis to shift the setpoint
“a little bit” when the output changes state.
That helps prevent “chatter” — rapid on-
off switching of the output due to noise on
the input signal or voltage reference. This
comparator-with-hysteresis is known as a
Schmitt trigger. Schmitt triggers are souse-
ful that logic ICs intended for interfacing to
switch and analog signals use them at gate
inputs. Typical parts are the CD4093 and
CD40106, along with variations of the
7414.

The comparator provides information
1Al previous Hands-On Radio experiments are

available to ARRL members at www.arrl.org/
hands-on-radio.

W+

LED

N

OC = Open Caollectar

Flgure 1 — The Schmitt trigger circuit is

a comparator with hysteresis added to its
switching setpoint threugh the addition of R3.
See Hands-On Radio Experiment #11 for
information on calculating the value of R3.

Experiment #141

about a single level — is the input voltage
higher or lower than the setpoint? [tis often
more useful to know if an input voltage is
between an upper and lower limit. This
type of comparator is a window compara-
for, sometimes called a range detector.

The window comparator in Figure 2is sim-
ply a pair of comparator circuits — one
detects whether the input is below the lower
limit and the other detects when it is higher
than the upper limit. Hysteresis is not in-
cluded in order to keep the circuit simple.
(Power and ground for the LM393 are on
Pins 8 and 4 in the DIP and SOIC pack-
ages.)

The comparator setpoint voltages (labeled
Upper Limit and Lower Limit) are easy to
calculate: Upper Limit = V+ x (R1+R2)/
(R14+R24R3) = 2/3 V+ and Lower Limit =
4 V4. If V+is 12V, then the two limits are
8 V and 4 V| creating a4 V window from 4
to 8 V.

Remember that the output of the compara-
tor is an open-collector transistor acting
as a switch that can be open or closed. By
connecting the output to a pull-up resis-
tor (R4 in Figure 2) the output voltage is
HIGH when the transistor is off (approxi-
mately V+) and LOW (at the transistor’s

Window Comparators and Null Detectors

collector-emitter saturation voltage) when
the transistor is on. When the comparator’s
non-inverting (+) input is at a higher volt-
age than the non-inverting (-) input, the
output is HIGH. When the opposite is true
(non-inverting input lower than the invert-
ing input) then the open-collector transistor
output is LOW.

Connecting both comparator outputs to-
gether creates a wired-AND gate in which
both output transistors must be HIGH to
allow the voltage at R4 to rise and turn on
QI, lighting the LED. If either comparator
output 1s LOW, Q | remains off. For the win-
dow comparator, if the input voltage is
higher than Upper Limit, the output of U1 A
is LOW and Q1 is off. If the input voltage is
lower than Lower Limit, the output of U1B
is LOW and Q1 is off. The only conditionin
which both comparator outputs are HIGH
occurs when the input voltage is between
Upper Limit and Lower Limit,

Look In the Window

Build the circuit, using either a variable
power supply or adjustable resistor to cre-
ate the input voltage. Vary the input voltage
from below 4 V to above 8 V, while watch-
ing the LED, It will turn on when the input
voltage is in the target window.

R1% 33k
-

Upper 3
Limit

<
RZ & 3.3Kk0
-

Input a_

Lower
Limit ]
R3 3

-+

33k0Q

< YYY

051410-HoRO2

Flgure 2 — A simple
window comparator
circuit using the dual-
comparator LM383.

D1 The output of both

LED! comparators must be
» HIGH (transistor off)
to allow the voltage
to rise at R4, turning
2M3904 on Q1 and the LED.

This occurs when
the input voltage is
between Upper Limit
and Lower Limit.
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Now experiment with the value of R2 by
substituting fixed-value resistors or using
an adjustable resistor. What happens to the
window range as R2 is increased? (The
window range increases.) Why? (A higher
value for R2 lowers Lower Limit and in-
creases Upper Limit.) Decrease R2 and ver-
ify that the opposite effect occurs. Return
R2 to 3.3 kQ and increase the value of
R3 — what happens to the window? (The
window shifts higher.) Return R3 to 3.3 kQQ
and increase the value of R1 to observe the
effect on the window. (It shifts lower.)

If you used a different voltage for V+ the
values of Upper Limit and Lower Limit
would change right along with it. What if
there was noise on the power supply out-
put? Or if you were using a battery supply
— what would happen as the battery dis-
charged? Obviously, it’s not a good idea to
use an unregulated voltage source for your
setpoints. Some kind of regulated voltage is
necessary. (Note that if you use a bipolar
supply with Pin 4 of Ul and the negative
end of R3 connected to the negative supply
voltage, the window limits can be made
positive or negative.)

This is such a common circuit that many
manufacturers offer single and dual com-
parator ICs with a voltage reference built
in. One such IC is the Linear Technology
LTC1442.2 You can also use a Zener diode
or voltage reference IC. Regardless, for
consistent and reliable operation, the volt-
age source to which the voltage divider
string of R1, R2, and R3 must be clean and
stable. It is good practice, particularly
around RF sources like transmitters, to in-
clude small-value capacitors (such as 0.01
1F) from each setpoint to ground.

Window comparators are useful for lots of
radio-related chores: making sure your
power supply or battery voltage is in the
right range, for example. If you sample
some RF power and use a peak detector as
described in the previous column, a win-
dow comparator can be used to make sure
the power i1s within a desired range.
Another use is for decoding the [com trans-
ceiver BAND data output that changes
from O to 7 V with the band selected.
K6XX has designed a circuit that uses an
LED meter driver IC with many window

2LTC dual-comparator with reference data
sheet available at www.linear.com/product/
LTC1442.
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Input E—i

converts a positive or negative
voltage difference between Vref
and Input into a current (3A) or
lights an LED (3B) to indicate the
polarity of the difference.

Ri
Vaee AW 7 4
10 kQ (A)
RZ gl »
¥yY LED s =0
Flgure 3 — The null detector circuit CAIN :

comparators built in to sort the voltage lev-
els into digital-compatible outputs.?

Null Detector

There are many instances in which it’s use-
ful to adjust a circuit or system to produce
a voltage exactly equal to some reference
level, such as when balancing a bridge cir-
cuit or trying to adjust dc offset in an ampli-
fier or demodulator circuit, A special type
of window detector called a rull detector
responds to a narrow range right around a
0 V difference between its two inputs.
“Null” in this case means “no difference
between” the voltage being measured and a
reference voltage.

Figure 3A shows a null detector circuit that
uses an analog center-zero meter to allow
fine adjustments to obtain the null. The
input section consisting of ULA, R1, and
R2 sets the gain of the detector equal to
R2/R1. The higher the gain, the more sen-
sitive the detector. Note that U1 is a dual
op-amp and not a dual comparator! A bi-
polar power supply of at least £6V should
be used.

U1B converts the voltage at the non-invert-
ing input into current through the meter. R3
calibrates the voltage-to-currentratio; [= V
/R3. If R3is 1k€2, then 1 V at the non-in-
verting input to U 1B is converted to 1 mA
of current through the meter. (1-0-1 mA
center-zero meters are often used with a
shunt for battery charging systems.)

To calibrate the meter; set R2 to 10 k2 so
that gam equals 1, ground Vger, then con-

#B. Wolbert, K6XX, “Automatic Band Select
and Serial Interface for lcom HF Radios”
www.k6xx.com/radlo/ficbsciv.pdf.

nect a voltage of O to 1 V to the input.
Measure the voltage at the output of UIA
and adjust R3 so that the meter shows the
same number of mA. i.e. —for a voltage of
+0.5 V, the meter should indicate 0.5 mA in
the positive direction.

To use the null detector, connect Ver to the
reference voltage desired, whether O V or
some other value, and adjust input gain
(R2) to the desired sensitivity. For initial
adjustments of the external circuit being
measured, keep gain low. As the null is
reached, increase input gain for more and
more sensitive adjustments.

An alternative to the analog meter is shown
in Figure 3B, a pair of LEDs connected
back-to-back. The calibration pot, R3, is
adjusted with Vger and Input shorted so
that both LEDs are dark. (Noise, hum, or
ripple on either signal may cause the LEDs
to light dimly. A 0.1 pF capacitor across R2
creates a low-pass filter to avoid respond-
ing to ac components.) If the input voltage
is higher than Vger, then the bottom LED
will be dark and the top LED will be lit.
This is often sufficient to adjust a circuit or
balance a bridge without requiring a high-
precision display.

Parts List

L.M393 dual comparator (or equivalent)
TLO82 dual op-amp (or equivalent)
2N3904 NPN transistor

Standard LED (2)

470 Q,3.3kQ (3ea.), I0kQ (2 ea)
V4-watt, 5% resistors

5 kQ, 10 kS trimpot

1-0-1 mA center-zero dc milliammeter
(optional)



Microwavelengths

Paul Wade, W1GHZ, wlghz@arrl.org

The Decibel

An understanding of the dB is the basis for

I have had several requests for a column
about dynamic range. When [ began to dig
deeper, I found that too many hams do not
really understand the decibel (dB) concept.
Since it would be hard to discuss dynamic
range without using dB, 1 decided to ad-
dress dB first and then dynamic range in the
next “Microwavelengths.”

Decibels

A dB, or decibel, is a logarithmic represen-
tation of a power ratio. A power ratio is the
ratio of one power level to another, for in-
stance, output power divided by input
power. You may recall logarithms from
school — they were commonly used to
simplify calculations before calculators and
computers. Multiplication may be per-
formed by addition of logarithms, and divi-
sion by subtraction, saving the tedious work
of multiplication or long division. Decibels,
being logarithmic, allow power ratios, like
gain and loss, to be calculated quickly

and easily by addition and subtraction.

understanding all microwave systems.

common values, should Table 1 measurements to 1% accu-
provide more insight. dB Equivalents for racy, but most hams are
Common Power lucky if they can measure to

Any other ratio can be

found by adding dB — for Ratios 10% accuracy — which is

fine for most things. For a

example, 3 dB + 3 dB = dB Power Ratio } p—

6 dB, which is the same as -10 0.1:1 PRIMES glam B LIES;

3 % 2-=4 times larger. = 13.8 dB is more than pre-

Similarly, 6 dB + 3 dB + -3 0.5:1 cise enough; 14 dB is good

1 dB =10 dB, which is the 0 111 ifigh.

same as 4 x 2 x 1.25 =10 1 172551 Old-fashioned analog in-

times larger. 3 51 struments, like the HP432A
; 'er meter scale shown in

Those of you checking my 6 4:1 powerme

arithmetic with your calcu- 10 1041 Blawe: Loofien have: boh

power and dB scales on the
20 100:1 meter. It is easy to read the
power to within about 1%
or within 0.1 dB, which is
more than adequate. If the
instrument has been recently calibrated, it
might be accurate to 1% of the full scale
reading. Notice also how the dB scale be-

comes more compact at the low end of
the scale. To keep the reading on the

lator will find that the num-
bers aren’t exact; for
instance, a power ratio of 2 30 1000:1
is actually 3.0103 dB. The

values shown in the table

are the reasonable approximations used by
hams with real test equipment. A good in-
dustrial lab might be able to make most

The decibel is a tenth of a bel, a mea-
surement unit invented by Bell Labs.
A bel is a power ratio of 10, that is, if
the output is 10 W and the input 1 W,
the ratio is 10:1 or 1 bel. While useful
for early telephones, the bel was too
large for any accurate work, so it was
divided logarithmically into tenths of a
bel or decibels. To convert a power
ratio to dB, the formula is:

dB = 10 x log(power ratio) =

10 x log (P2/P1).
P2 equals the output power and P1 the
input power, use the log or log, but-
ton on your calculator to complete the
calculation.

To convert dB to a power ratio, do the
opposite:

power ratio = 10%8/10)

| | 4324 POWER METER )

upper part of the scale with the better
resolution, the range switch has seven
dB ranges available.

The real advantage of the dB is when
you're making system calculations,
since the gain or loss of all the pieces
can simply be added to get a total.
Suppose we have a microwave trans-
s e verter, with an antenna preamplifier
TRl having a 16 dB gain, a cable with 2.4
dB of loss, another amplifier with a 12
dB gain, a filter with a 1.8 dB loss, and
amixer with an 8.5dB loss. To find the
total gain of the system we simply add
thedBtoget 16 —24+12—1.8—8.5
=15.3 dB of system gain.

(@] wevieTpackaR:

The answer is available in seconds
with no effort, while multiplying and
dividing power ratios would be wvery
complicated. We can also quickly esti -
mate the effect of changes to the sys-

o " i Fligure 1 — Analog power meter with both power and i i
A review of Table 1, which lists some  45'ccales [Paul Wade, W1GHZ, photo] tem. This may not seem important
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with simple examples, but when we look at
a whole system, from antenna to head-
phones, the total change may be more than
100 dB.

Voltage dB

Frequently, one sees a statement like “this
op-amp has a voltage gain of 60 dB.” While
voltage dB measurements are very useful,
errors may arise when connecting compo-
nents with mismatched impedances.

The correct definition for the power ratio of
V2 (output) toV 1 (input) includes the im-
pedance for each voltage, Z1 for V1 and Z2
for V2, and is:

dB =20 x log(V2/V'1) + 10 x log(Z1/Z2)

A bit of algebraic manipulation will show
that this is still a power ratio. If the imped-
ances are equal, the second term is zero, and
we may use the simple form:

db =20 x log(V2/V1).

dBm

A common power measurement for RF and
microwaves is dBm, decibels compared to
1 milliwatt. The advantage of this form is
that the effects of gain and loss may be eas-
ily calculated — an amplifier with 14 dB
gain will amplify an input signal of +7 dBm
to an output power of +21 dBm. If it then
passes through a filter with 1.5 dB of loss,
or—1.5 dB gain, the signal level outis +19.5
dBm. Table 2 shows some common values.

Other measurements that may be found are:
= JBW — dB compared to 1 W

= dBuV — dB compared to one microvolt
ina 75 Q system (impedance must be spec-
ified)

u BV — dB compared to 1 V (often in a
600 Q system, impedance must be speci-
fied)

= dBc — dB compared to carrier level;
used for sidebands and intermodulation or
other spurious outputs

Antenna Gain

Antenna gain is another
area with many mislead-
ing and confusing state-
ments. An antenna is

Table 2

dBm Equivalents for
a Range of Powers

dBm Power

directions; of course, this
results in less power radi-
ated in other directions, so
that the total radiated
power is always slightly
less than the input power

Table 3

because of resistive losses 0dB
and reflections back to the 0.2 dB
transmitter. 0.4 dB
Antenna gain is relative to 0,5dB
some referencn? amei.ma, 0.6 dB
the power radiated in a
5 : v 0.8 dB
desired direction com-
pared to the power radi- 1dB
ated in that direction by 2 dB
the reference antenna. 348
The standard reference
10 dB

antennas are either a (half-
wave) dipole or an isotro-
pic antenna, ahypothetical
antenna that radiates equally in all direc-
tions. The gain is designated dBd for the
dipole reference or dBi for the isotropic.

Advertising gains can be very misleading.
Sometimes no reference is designated, just
dB. Others are referenced to a /4 wave whip
— a case where the local ground plane can
make a big difference in perceived gain.

The gain of a microwave antenna may be
estimated from the aperture, the area of a
dish, or the mouth of a horn. The maximum
aperture gain (dBi) available from an aper-
ture with area A is:

10 % log((41/A)A )

Actual gain is the aperture gain multiplied
by the aperture efficiency, which is rarely
more than 50%, so a good estimate for gain
is about 3 dB less than maximum gain avail-
able for the aperture.

Noise Figure

The noise figure of an amplifier is the ratio
of the total noise output of an amplifier with
an input temperature of 290K (the Kelvin
temperature scale starts at absolute zero or
OK and its units are the
same as Celsius) to the
noise output of an equiva-
lent noise-free amplifier,
expressed in dB. This defi-
nition isn’t particularly use-

passive, so it cannot in- .30 1 microwatt ful,butmostm‘strur;"lentan('m
crease power. However, it 0 1mw gigeasu:les n.c)lse lgure.;in
can be directive, so that 10 10 mW e equlp‘ment Spectit-
: ; , cations for noise figure are

more power is radiated in "0 ek in dB. A fal thing &
one direction than in other * In db. A usetut fting to re-
80 1 KW member is that any loss in
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Equivalent Noise

Temperatures for
Various Noise Figures

front of a receiver, feed-
line loss for instance, adds
directly to noise figure.
One dB of feed-line loss
increases the system noise
figure by 1 dB, making

0K system calculations easy.
13.7TK ; y
Noise figures (NF) were
s useful for radar receivers
354K and tube amplifiers with
43.0K NF typically 3 — 10 dB or
more, but modern preamps
58.7K ; :
have noise figures well
751K under 1 dB, so noise tem-
169.6K perature is more meaning-
288 6K ful. We can calculate nO!se
temperature T, from noise
2610K

figure as:
']‘r =200 x (lotNFﬂD‘J_ 1)

Table 3 may give a better insight into how
very low noise figures hide large changesin
temperature.

The effect of feed-line loss mentioned pre-
viously can also be seen in Table 3 — even
a small amount of feed-line loss can turn a
good preamplifier into a mediocre per-
former. At microwave frequencies, feed
lines tend to be rather lossy, so the preamp
should be as close to the antenna as possi-
ble.

Bandwidth and MDS

A resistor at a temperature T (in Kelvin)
generates a noise power (P,) = kTB where
B is the bandwidth in Hertz and k is
Boltzmann’s constant, 1.38 x 102? joules/
Kelvin. Since the noise power is propor-
tional to bandwidth, we may also express
bandwidth in dB as:

Bandwidth (dB) =
10 x log(Bandwidth/1 Hz)

At room temperature, 290K, P, =174
dBm/Hz. In a 2.5kHz SSB bandwidth, P, =
—140 dBm, plus the noise figure. For a 3 dB
noise figure, to be detectable signal power
must be greater than —137 dBm to be larger
than the noise power. Reducing the band-
width to 500 Hz for CW reduces the noise
power by 7 dB, enabling us to detect signals
7 dB weaker.

Digital communications modes such as
JT65 use digital signal processing to detect
signals in very small bandwidths, just a few
Hertz, so that usable signal levels may be as
much as 30 dB weaker than possible in an
SSB bandwidth. Thus, when JT65 gives a



signal report of —22 dB, it is compared with
the noise power of a 2.5 kHz bandwidth.

The noise power is also proportional to tem-
perature T (in Kelvin), so we can express a
temperature difference in dB as:

Temperature difference (dB) =
10 x log(T2/T1)

The Minimum Detectable Signal (MDS) of
a receiver is limited by the system tempera-
ture, T, made up of the antenna tempera-
ture and the receiver noise temperature. An
antenna pointed along the ground receives
the noise power of the ground, perhaps
300K in summer. With a 3 dB noise figure,
T, =300 + 289 = 589K. But when a mi-
crowave antenna is pointed at the sky rather
than at the warm ground, the received noise
power from the microwave background ra-
diation of the universe is only a few K. If we

New Products -

bhi Dual In-Line Noise

Reduction Module

The bhi DSP Dual In-Line noise reduction
module provides stereo noise cancellation
and may be used with any transceiver. It is
designed for use with radios having stereo or
two channel output options, but it can also be
used with a standard mono speaker input
signal. The module offers high and medium
level audio inputs and has stereo line out,
stereo headphone and mono speaker output
sockets. You can listen with headphones and
a mono speaker at the same time, and you can
also connect a pair of stereo computer
speakers to the line output socket. The
module uses bhi DSP noise canceling
technology and noise reduction is said to be 9
to 35 dB. Audio output with 8 Q loads is
specified at 0.5 W per channel for headphones
and >6 W for a speaker. The module requires
10— 16 V d¢ (2.5 A maximum). For more,
visit www.bhi-ltd.com or US distributors
www.gapantenna.com or www.w4rt.com.

also use a modern preamplifier with T, <
35K, we can reduce the system temperature
Ty, to well under 100K. So the improve-

is at least 7.6 dB, and even

ment in T
more as we lower T, and T

S}P’S'

The combination of digital communication
modes and preamplifiers with extremely
low noise temperatures is the magic that has
made EME possible for modest stations,

Summary

Anything that can be expressed as a ratio of
powers may be converted to dB, allowing
quick and easy calculation. When we can
combine gain, bandwidth, and noise power
in dB, system calculations become much
more straightforward.

‘W hen you understand dB and become com-
fortable working with them, many RF and
electronic calculations become easy and

Passive Audio CW Filter Kit from
the Xtal Set Society

The Passive Audio CW Filter Kit from the
Xtal Set Society requires no batteries or
power supply. The kit features a 250 Hz
bandwidth, 700 Hz center frequency audio
filter designed for 8 Q systems. The unit
installs between your receiver’s headphone
jack and headphones or speaker, and a bypass
switch allows for bypass and in-line reception
comparison, Assembly for experienced kit
builders is less than an hour. The kit consists
of eleven parts, including three high-mu
ferrites, quality PCB and black plastic case.
Instructions are included for changing the
filter bandwidth to 500 Hz for CW or 1500
Hz for SSB; for either of these frequency
bandwidths the number of winding per core
must be changed and a different set of

more intuitive. This may help you to under-
stand how to improve your system perfor-
mance — finding the changes that give the
most bang for the buck.

If you're still a little unclear about the dB,
try reading Bob DeVamney’s OST article
“Decibels and dBm Demystified™ for a fur-
ther discussion of this topic.'

MUD

Microwave Update 2014 will be held in
Rochester, NY, on October 24 — 26. Don’t
miss this chance to catch up on the latest in
microwaves and to test and show off your
latest project. See www.microwaveup
date.org for details.

'B. DeVarney, W1ICW, “Decibels and dBm
Demystified,” QST, Sep 2013, pp 46 —47

capacitors purchased. Price: filter with case
$36.95; filter without case $29.95. For more
information, or to order, visit www.
midnightscience.com.

Am ateur Television Application
Notes from KH6HTV

KH6HTV Video offers application notes and
other technical articles — all on the subject of
amateur television (ATV, both analog and
digital, no slow-scan) — for free download. A
recently added article is “AN-17: DVB-T the
solution for Ham Digital Television™ which
documents recent research on high-definition
digital TV. KH6HTV Video also offers a vari -
ety of ATV transmitters for the 70 ¢cm and
higher frequency bands, as well as other prod-
ucts for the ATV station. For more informa-
tion, visit www.khéhtv.com.

B

Dual In-Line
Nolse Eliminating Module

e

v

Moranto (THE
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Hints & Kinks

Steve Sant Andrea, AGAYK, hk@arrl.org

LED RFI, Power Pack Adapter,
and a Vehicle Vertical Beam

Light Emitting Noisemaler

I am interested in LED lighting. The tech-
nology has grown by leaps and bounds,
with today’s lights requiring half — or less
— of the power of an incandescent lamp to
generate an equivalent number of lumens.

[ wanted to replace the lights in my radio
room and adjacent areas with LED lighting.
The radio room was previously equipped
with two dual-bulb fluorescent fixtures.
Each bulb was rated at 40 W and it is not
unusual for these lights to stay on 12 or
more hours a day. Another room, about
20 feet away, has a single-bulb fixture that
ison all the time and there is also a two-bulb
24-inch fixture in the area just outside the
radio room.

[ purchased five 48-inch LED replacement
tubes for the radio room and the single tube
fixture (see Figure 1). I also purchased two
24-inch tubes for the smaller fixture.

While the LED tubes are smaller in diame-
ter than the original T12 bulbs, the conver-
sion to LED from fluorescent tubes is not a
simple plug and play. It is necessary to
remove the fluorescent ballast completely
from the circuit. It is not a problem to leave
it physically in the fixture, but the connect-
ing wiring to the ac input and the “tomb-
stones”” (the fluorescent tube sockets) must
be removed or the LED tube will be dam-
aged. Once the ballast is removed, simply
run an ac lead to each tombstone to com-
plete the installation.

[Safety First! AC line voltages can be lethal.
Before modifying any light fixture as
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described here, turn off the main circuit
breaker supplying power to it and use a volt-
meter to verify that the power is off. If you
are unsure about working with high-voltage
electrical wiring, seek help from an electri-
cian. — Ed.]

Once [ made the conversion in each fixture
[ was fairly pleased with the result. The light
was whiter than the fluorescent tubes, was
dispersed in a more downward direction
than before, and seemed brighter.

Shortly after the install, however, I turned
on my Icom 756 Pro Il and discovered a
tremendous noise level and regularly
spaced spikes on the rig’s spectrum display.
The S meter was reading 10 dB over S-9.

When I turned off the LED lights, the noise
level returned to a more normal S-2. Even
the LED fixture in the room 20 feet away
caused unacceptable levels of noise on my
receiver. The affected bands were 20 and 15
meters and, to a lesser extent, 10 meters.

I do not know the manufacturer of the
lights. I purchased them through eBay and
am in the process of returning them to the
seller with an explanation of the problem. It
is interesting to note that the smaller
24-inch LED tube is not causing interfer-
ence. It was obtained through a different
source and is manufactured by Exetik
Systems, Cambridge, Massachusetts.

If you are considering converting fluores-
cent fixtures to use LED replacements, |
would advise you to shop around carefully
and buy lamps with the option to return
them should they prove incompatible with

Flgure 1 —The
product label for
one of the noisy
lamps. [Andy Corbin,
W4KDN, photo]

your radio equipment. [You might also like
to read Mike Gruber's, W1MG, article on
light bulb RFI in the October 2013 issue.
— Ed.'] — 73, Andy Corbin, W4KDN,
1210 Mountain View Rd, Vinton, VA 24179,
nitespark @cox.net

Ryohi Power Adapter

As the ARES® Director of the Foothills
Amateur Radio Society, | have long advo-
cated for better battery packs to keep a hand-
held running in a pinch. These can be AA-or
D-cell belt packs, Anderson Powerpole out-
lets, or cigarette lighter plug adapters for
vehicles.

Professionally, I'm in the construction
industry and [ use Ryobi 18 V drills and
impact drivers. I upgraded to the new lith-
ium batteries, which, according to the label,
have 48 Wh of power. Also the lithium bat-
teries retain their charge at low temperatures
and for long periods. With my handheld
transceiver connected to my four-element
Yagi, it takes 14 W to hit the local repeater. If
we don’t consider conversion losses, that’s
06 hours of transmit power! Doing the math,
the drill battery pack would outperform the
AA batteries, hands down.

The problem is how to convert the typical
18 V tool battery to 12 V. Ryobi integrated a
voltage tester into their new line of batteries,
leaving the older battery tester on the sale
table for $10. This provided the solution for
connecting to the battery pack. With a little
modification, a voltage regulator was
mounted, two Anderson Powerpoles
attached (see Figure 2), and my venerable
IC-02AT handheld transceiver was opera-
tional on the local High River 146.7 MHz
repeater.

For the voltage regulator, 1 used the new
78H12, which, according to specs, has a
continuous current output of 5 A witha 7 A
peak current output. You could, in theory,

M. Gruber. WI1MG, “Light Bulbs and RF| —
A Closer Look” QST, Oct 2013, pp 42 — 45.



Figure 2 — An
accessory battery
tester is modified

with the addition

of a regulator and
Powerpole connectors
to convert electric tool
battery packs for use
with portable radios.
[Wally Gardiner,
VEBBGL, photo]

run your 25 W mobile, but the heat sink on
the 78H12 gets pretty warm at 5 W.

I left the factory voltage indicator circuit in
place and added a 100 pF capacitor to filter
any induced RF on the power leads. There
are several circuit variations available on
the Internet. A fuse or two and possibly a
crowbar circuit could also be added
depending on the size of the enclosure. The
hardest part of the project is finding a con-
nector for your brand of power tool battery.
A little ingenuity may be required, but the
concept seems to work just fine. — 73,
Wally Gardiner, VE6BGL, 390 Ellis
Crescent, High River, AB Canada T1V 1J1,
gardinercomputer @shaw.ca

2 Meter Vehicle Vertical Beam
Two easily made and quickly attached mag-
netic whips instantly turn a 19-inch rooftop
vehicle whip into a high-gain three-element
beam. Use it as a simple foxhunting antenna
or to reach a distant repeater in an emer-
gency situation. Keep these add-on whipsin
your vehicle, and when needed. place the
longer (20-inch) whip behind your 19-inch
whip as a reflector and the shorter (18-inch)
whip in front as a director, spaced 16 inches
element-to-element. Voila, a low-profile
vertical Yagi for your mobile.

Small, round % x '4 inch neodymium super
magnets, with countersunk holes for flat-
head screws, are the secret to easy construc-
tion. Use ' inch 10-24 stainless or brass
screws and nuts together with a #10 crimp-
on screw-eye lug to attach the whip to the
magnet (see Figure 3). | obtained the mag-
nets from eBay, but there are other Internet
sources. The whips do not need to be phys-
ically attached to the vehicle’s body; capac-

Figure 3 —The whip
bases are made from
neodymium magnets,
10-24 screws and
nuts, a crimp lug, and
the whip element itself.
[Ernie Sloan, WEND,
photo]

itive coupling makes the connection.

I used s inch stainless steel whips. With
flux and adequate heat, stainless can be sol-
dered. Steel piano wire is also satisfactory
and solders more easily. Solid soft copper
wire will bend in the wind.

The whip dimensions are from the tip of the
whip to the surface of the vehicle. The rec-
ommended spacing of 16 inches yields a
0.2 A spacing, which is a near-optimum
Yagi design. | modeled it in EZNEC for a
front-to-back ratio of 19 dBi for foxhunting.
Forward gain is 11 dBi. Horizontal beam-
width is 98°. Adding these new elements
will introduce some mismatch, but at this
spacing the loss is small and the SWE ade-
quate for modern transceivers. As a final
touch, I added a single layer of electrical
tape to the bottom of each magnet to pre-
serve the vehicle’s finish.

With the vehicle parked and pointed at a
distant repeater, these simple accessory
whips could someday be a lifesaver. For a
little extra fun, I can add an attenuator and
join a local 2 meter foxhunt. — 73, Emie
Stoan, W6ND, 5032 Michael St, Santa
Maria, CA 93455, wond @arrl.net

KX3 Mounting Bracket

The KX3 was designed as an ultra-portable
transceiver. However, many hams pur-
chased it as a base station or a backup base

station. The transceiver normally sits at a
low angle on the desktop, which many
hams find inconvenient. Several manufac-
turers offer Plexiglas and wooden stands,
which are great if you use the accessory
paddles. | don’t use the paddles and,
because space is at a premium, I wanted the
KX3 up off of the desktop.

My solution was to design and make a
simple, yet sturdy, under-shelf mounting
bracket. The bracket consists of three pieces
of wood cut from a 1 x 6 inch pine board
(see Figure 4). Two of the pieces are cut to
a size of 3 x 5 inches and then layered to
form the horizontal board that attaches to
the shelf. This layering lowers the KX3
enough to clear the shelf. One edge of the
lower board in the sandwich is beveled to
angle the KX3 for proper viewing of the
display. The angle will vary depending on
the specifics of your setup, so some trial and
error is needed here.

The third piece is 3'4 x 8 inches and forms
the transceiver back support. It is mounted
to the beveled edge of the lower board once
the appropriate angle for comfortable view-
ing and operation has been established.
With the mounting board centered against
the shelf boards, the mounting board will
extend about 1'4 inches on either side of the
shelf board. The extended back legs of the
KX3 go over these extended sides and hold
it to the shelf by gravity. [The use of some
mounting putty or notches in the mounting
board for the legs should be considered for
a more solid installation. — Ed.]

I used short drywall screws to join the
boards and also to fasten them to the under-
side of the shelf (see Figure 5). Finally, an
application of flat black paint will help the
mount blend in with the KX3. — 73, Mike
Lichtman, KF6KXG, 1717 El Rito Ave,
Glendale, CA 91208, kf6kxg@arrl.net

Flgure 4 — Three pieces of pine board will turn
the KX3 into a space-saving base station. [Mike
Lichtman, KFEKXG, photo]
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Figure 5 — The

K X3, mounted to an
under-shelf bracket,
makes an excellent
backup transceiver

or primary rig for a
“space challenged”
shack. [Mike Lichtman,
KF6KXG, photo]

Coax Connector Plate

‘While assembling a tower and antenna sys-
tem for our new radio club, John, W8QN,
suggested that we should install a plate at
the top of the tower where we could termi-
nate our LMR-600 and LMR-400 coax
runs. This would allow us to run more flex-
ible coax to the antennas. The loss in short
runs of Flex LMR-400 would be acceptable
at UHF and VHF and would prevent dam-
age to the stiffer LMR-600 from rotator
motion. This setup would also permit us to
ground the shield of the coax to the top of
the tower.

‘We planned five runs of coax to the top of
the tower, two LMR-600 and three LMR -
400. With that in mind, [ designed the plate
shown in Figure 6. 1 made the plate from
% inch aluminum and MIG welded them
together with an internal angle of 60°. The
plate is mounted to the tower with
Yrinch stainless steel U-bolts that are

e Elite

Flgure 6 — The coax connector plate made
from aluminum plates welded together at a 60°
angle. [Dennis Klipa, NBERF, photo]
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attached to the horizontal portion of the
Z-brace on the tower (see Figure 7).

The 'z inch diameter, N-type, chassis
mounted barrel connectors have two flat
sides so that they will not twist when you
are tightening your coax connector. The
holes for the connectors were drilled
slightly undersized and then filed to
enlarge them, leaving corresponding flat
sides in the holes. Finally I added a couple
of stainless steel eye bolts to which I could
attach pulleys in case we wanted to add
some wire antennas to the tower at a later
date. — 73, Dennis Klipa, NSERF, 644 E
Whitethorn Dr, Midland, MI 48640,
n8erf@arrl.net

More on the Switchover Relay

The switchover relay hint in the August
issue sparked (!) a number of replies.” Their
essence being that before using a power

Flgure 7 — Mounted just below the top of the
tower with U-bolts, the coax connector plate
provides a conve nient transition place to change
from stiff to flexible types of coax. [Dennis Klipa,
NBERF, photo]

supply to charge a battery by connecting the
supply directly to the battery, you need to
examine the power supply’s schematic
carefully to see if it can safely be putin par-
allel with another voltage source. New or
surplus power supplies come in a very wide
variety of designs. Some can be used in a
parallel arrangement as in Phil’s, KE3FL,
case, many others cannot. The issue isn’t
just one of slowly discharging the battery,
but some significant safety issues have been
reported.

Carl Hayes, NN5I, related an unpleasant
experience he had with a power supply that
had an internal “crowbar circuit”” When the
power supply was turned off, the battery
voltage triggered the crowbar, shorting the
battery. “It immediately destroyed itself
thoroughly, making spectacular smoke and
fire that could easily have caused my house
to go up in flames.” Instead of a relay, Keith
Mitchell, NS3B, recommends using a
“Schottky diode placed inside the power
supply before the voltage reference divider.
Wire the fans before the diode””

If you are considering a new supply for bat-
tery charging, contact the manufacturer to
verify that their supply will work in the con-
figuration you want to use. With older or
surplus supplies, carefully trace out the
schematic for the components connected to
the output terminals and look for any circuit
elements that could cause a hazard if a
“backward” voltage is applied. Allin all,it’s
probably best to use a charge controller
between the power supply and the battery.
Finally, remember that a high capacity bat-
tery is capable of delivering several fiun-
dred amperes — instantly — when shorted,
always fuse both sides of all battery lines to
limit such currents.

2P. Karras, KE3FL, “Emergency Power
Switchover Relay” QST, Aug 2014,
pp 60 —61.

“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 Headguarters, 225 Main St, Newington,
CT 06111, or via e-mail to hk@arrl.org. Flease
include your name, call sign, complete mailing
address, daytime telephone number and e-mail
address on all correspondence. Whether you are
praising or criticizing an item, please send the
author(s) a copy of your comments.



'Reafl'irming Our Commitment to Service

One of the primary reasons for the existence of
Amateur Radio is emergency communications support.

Doug Rehman, K4AC
ARRL Southeastern Division Dire ctor
kdac@arrl.org

The first statement of the fundamental pur-
pose of our service, as listed in the Federal
Communication Commission rules that
govern Amateur Radio, reads: Recogni-
tion and enhancement of the value of the
amateur service to the public as a voluntary
noncommercial communication service,
particularly with respect to providing emer-
gency communicafions.!

As a Special Agent with the Florida Depart-
ment of Law Enforcement, 1 spent many
hours performing tasks not specifically
involved in enforcing Florida law. This
included administrative paperwork, meet-
ings, training, and firearms qualification.
All of those tasks, however, are integral
parts of law enforcement,

As amateurs, we routinely provide com-
munications for a variety of non-emergency
events. In addition, we routinely check into
nets, handle message traffic, and much
more. Just as the administrative and train-
ing tasks that police officers perform are
essential to the process of law enforcement,
50 too are these amateur activities an es-

David Johnston, KD8BQN, provided communications support during the 2012
Colorado wildfires. [Robert Strieby, WOPT, photo]

sential component of our emergency com-
munications capability. In effect, they are
all preparations for actual events.

The countless hours spent participating in
nets and other events train amateurs to ef-
ficiently communicate. As a result, we have
a distinguished history of providing emer-
gency communications support in incidents
as small as those involving a single person
and disasters as widespread as Hurricane
Katrina.

Our Mission is Clear

On July 18, Federal Emergency Manage-
ment Agency (FEMA) Administrator
Craig Fugate was the keynote speaker at
the League’s Centennial Convention in
Hartford, Connecticut. During his speech he
recounted his outstanding experiences with
Amateur Radio when he served as the head
of Emergency Management for Marion
County, Florida. Mr Fugate’s experiences
with Amateur Radio have been so positive
that he joined our ranks as KK4INZ, re-
cently upgraded to General, and now checks
into nets when his schedule permits.

Earlier that same day, Mr Fugate and
ARRL President Kay Craigie, N3KN,

signed a Memorandum of Agreement that
will enhance our relationship with FEMA.
You can read more about this historic agree-
ment elsewhere in this issue and online at
www.arrl.org/mews/fema-and-arrl-sign-
agreement-fema-administrator-calls-
ham-radio-resilient.

To make the ARRL's position on emergency
communications unequivocally clear, at
our July Board of Directors meeting we
unanimously passed a Resolution
reaffirming our commitment
to emergency communi-
cations. The Resolution
recognizes the countless
number of hours donated
by amateurs through the
ARES® program, and
through assistance to our
partners.

Qur challenge moving forward

isto identify roles where we can pro-
vide beneficial services. Direction is found
in another fundamental purpose stated in
the FCC rules: Expansion of the existing
reservoir within the amateur radio service
of trained operators, technicians, and
electronics experts.2 As society becomes in-
creasingly less “hands-on,” the need for our
technical skills and knowledge, especially
in emergencies, is growing. Amateurs know
far more than how to talk via radio; the tech-
nical aspects of our hobby allow us to solve
communications problems and improvise
solutions. We need to look for opportuni-
ties to utilize these skills and knowledge to
benefit our communities

Equally important is that while our service
is named “Amateur Radio.” we continue
to present ourselves with a professional
demeanor — both in person and on the air.

Please join with us in reaffirming our com-
mitment to serving our communities. If you
aren’t already involved, contact your local
club or your Section Manager to find out
how you can participate.

Part 97.1(a)
2Part 97.1(d)
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Signals From Paradise

A brief history of ham radio in the Virgin Islands.

Malcolm Preston, NP2L

The origins of ham radio in the Virgin
Islands can be attributed to Dick Spenceley,
who was a Navy radio man stationed at the
St Thomas Coast Guard station in 1921,
and who later settled on the island. In
1928, OST reported that the United States
Supervisor of Radio in the Fourth District
issued the call 4AAN to Dickin 1928. His
call was later changed to KV4AA. His
many years of activity were recognized by
the US Army and the Territorial Governor
in 1968. For a number of years, Dick was
active on the HF bands. He was recognized
in the Guinness Book of World Records for
making 48,100 QSOs in 376 days in 1978.
Many of us have his cards in our archives.

The Virgin Islands remained sparsely
populated until the 1950s, when air service
improved and a boom in tourism started.
Caneel Bay, the first Caribbean Resort, was
opened by Nelson Rockefeller, who also
purchased and donated land on St John for a
national park. A large oil refinery was built
on St Croix. Amateur activity started to
grow along with these developments. Hams
started coming to participate in contests
and operate casually during their vacations.
Some even ultimately settled on the island.

Always recognized by the ARRL, the US
Virgin Islands, along with Puerto Rico,
were part of the West Indies Section until
1982 when Ron Hall, KP2N, was elected
first Section Manager. Ron served until
1996, followed by John Ellis, NP2B, until
2012 when Fred Kleber, NP2X/K9VV, was
elected.

The British Islands, centered around
Tortola, also experienced growth and actu-
ally became the birthplace of the Virgin
Islands Radio Club. Bob Denniston,
W@DX, a former president of the ARRL,
had settled on that island and built a small
resort on Belmont Bay called Smugglers
Cove. The seed for starting aradio club was
planted during a discussion between Bob,
also YP2VI, and Ron Hall, W8OFG, now
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Bob Denniston, VP2VIWEDX (SK), operating
Field Day on St Thomas in 1996.

KP2N, a designer for Heathkit in Benton
Harbor who was visiting the islands.
They realized that the ham population on
Tortola (at that time B ob and Arthur Swain,
VP2VA) wouldn’t support a club they
named the club the Virgin Islands Radio
Club. Instead, they combined forces with St
Thomas hams Aubrey Nelthropp, KV4BT,
Clark Edson, KV4EN (later KP2B), and
Anglican Bishop Edward Turner, KV4BQ,
to start an informal club. Initially the club
was based on the premise that there would
be no formalities, no business, and no of-
ficers. That philosophy still exists today —
when the annual business meeting is timed,
it may not take longer than one minute,
Formal recognition w aited until 1978 when

At the Orlando HamCation®, Greg
Sarratt, W4OZK (left), who was
Southeastern Division Director at
the time, posed for a photo with
three US Virgin Islands Section
Managers. From left to right:
current Section Manager Fred
Kleber, KSVV, former Section
Managers John Ellis, NP2B, and
Ron Hall, KP2N. [Harold Kramer,
WJ1B, photo]

officers were elected and the club became
affiliated with the ARRL.

A radio club was established on St Croix
around 1975 by Lou, KV4IC, with Dick,
WVAIL, and Jerry, WB 6RCN. Dick Moffit
and his brother Vern, WV5I1J, had a ham
shack and tower at an old sugar mill. In
1993, a discussion between Bob Kallaway,
KP2AV, and Mal Preston, NP2L, led to the
organization of the St John Radio Club,
with an initial group of 12 members.

One of the first activities engaged in by
all of the clubs was the establishment of
2 meter repeaters. Three repeaters were
established on St Thomas, but at that time
all were owned by individual members,
not the club. In 1978, W4UWH set up the
first one in 1985, WP2ACW set up the
second; shortly thereafter W2IBJ set up
the third. The WP2ACW repeater was later
purchased by Klaus, KP20, and is still in
operation at 1ts commanding location atop
of Crown Mountain. A repeater consisting
of a couple of reconfigured mobile rigs
was installed on St Croix in 1985. It was
later replaced by a repeater originally built
in 1979 by W4MRIJ as a RTTY repeater in
Atlanta. John, WAMRI, now with the call
INP2B, brought it down and rebuilt it as a
voice repeater, and it is still in use today as
INP2VI. The St Croix club gave the St John
club a repeater, which they renovated and



put into service on Bordeaux Mountain as
KP2SJ in 1993,

Communication During Disasters
Emergency communication has always
been a priority in the Virgin Islands. Phone
and power lines, satellite dishes, and
microwave antennas tend to be attractive
targets for storms, particularly during the
hurricane season. Significant storms were
experienced in 1928, 1931, and 1932, then
Donna in 1960, Klaus in 1984, Hugo in
1989, Bertha in 1998, and Marilyn in 1995.
Ham radio always played a significant role
in preparation before, during, and after the
storms.

During the 1928 hurricane, twoearly Army
Amateur Radio Systems (a predecessor of
MARS) members, Forrest Dana, 4AGR,
and Ralph Hollis, 4AFC, maintained a
critical communications link with the US
War Department. They provided informa-
tion that brought help from both the Army
and the Red Cross.

In 1995, John Ellis, NP2B, was in contact
with the NHC net on 20 meters during
Hurricane Marilyn. From his shack on
St Croix he corrected information on the
center of Marilyn. He was in an ideal
position to do so, being directly under
the eye. In the early hours and days after
the storm, ham radio was the only work-
ing means for inter-island and off-island
communication. The repeater on St Croix
remained the only operational one in the
Virgin Islands. Traffic was passed for
the Governor and Lt Governor, National
Guard, Red Cross, and FEMA, among
others. Stations on St Thomas and St Croix
reported the condition of airport runways,
arranged for helicopter air evacuations,
arranged for deploy ment of gas generators
and other needed assistance principally
over 20 meter SSB nets. On St John, hams
provided equipment to open communica-
tions between the clinic, EOC, and Coral
Bay, which was completely cut off by road.
Hams manned EOC equipment on all three
islands. In the aftermath of all of these
events, Virgin Islands hams from all three
islands handled health and welfare traffic

with several disaster nets on the mainland.

DX and Contests

Because both the US Virgin Islands and
the British Virgin Islands are recognized
as countries for DXCC credit, DXing and
contests have always been popular. Bob

- -
Frank Butler, W4RE, and Ron Hall, KP2N.

Denniston, W@DX/VP2VI, has been rec-
ognized by Martti Laine, OH2BH, as the
pioneer of the DXpedition for organizing
the “Gone Wacki” trip to the Bahamas in
1948. Bob joined John Ackley, KP2A,
on Clipperton Island in 1954 and earned
a world record in the ARRL DX contest
for the 1960 performance at VP1JH from
Belize. Bob and John planted the seed that
brought visiting hams from all over the
world to operate in the Virgin Islands. Jon
Pomfrett, W2AAF, was a regular summer
resident and a DXer on St John. One can
still create a pileup by calling CQ.

Contest stations also have origins in the
Virgin Islands. For years, KP2A was active
with John or visiting operators at the con-
trols. WP2Z was probably the first rental
ham shack in the Virgin Islands. It was
on top of an 850 foot hill overlooking St
Croix’s north shore. NP2B’s location was
the perennial base for visiting competitors
on St Croix. The St Thomas club station,
KP2D, has thrived in both ARRL and
CQ contests, principally in RTTY events.
Around 1997, a group from the US Virgin
Islands and the British Virgin Islands en-
tered VP2VE in ARRL SSB DX contest
from the Big Bamboo beach bar on the
north coast of Anegada.

Several well-known nets sprung up in the
Virgin Islands. While he was there, Bob,
VP2VI, held a nightly CW training net on
160 meters. Other notable long-lived nets
include the 40 meter Caribbean Maritime
Mobile Weather Net (7250 kHz, 1100Z).
LouBean, KV4JC, served as net control for
20 years before being relieved by George
Cline, KP2G. Aubrey Nelthropp, KV4BT,

was a cofounder of Friendly Net (7188
kHz, 1200Z). George, KP2G, started the
Virgin Islands weather net on the St John
repeater (146.63, 1040Z) in 1994. The St
Croix ARES net meets Monday evenings
on their repeater (147.250, 23002Z).

Bring Your Rig

Ham radio doesn’t recognize national
borders, as the connection between US and
British Virgin Island amateurs attests to.
In 1985 the UN donated several battery-
powered HF rigs to the British Virgin
Islands to provide emergency communica-
tions between Tortola, Virgin Gorda, Jost
VanDyke, and Anegada. Installation was
accomplished by hams from both countries
making eight trips to those islands. VP2VI
along with longtime British Virgin Islands
Telecom administrator Arthur Swain,
VP2VA, developed a British Virgin Islands
testing and licensing sy stem based on those
in the US. After Bob and Arthur passed
away, US Virgin Islands VEC teams tested
British Virgin Islands candidates (who all
have US postal addresses) and qualified
them for US licenses. The telecom office
on Tortola was then able to license them
based on reciprocity.

Hams, sailors, and others seeking a warm
clime are always welcome in the Virgin
Islands. Rent a boat, condo, house, or hotel
room. Bring the family, bring your rig, and
come on down!

Malcolm “Mal” Preston, NP2L, attained a Class B
license in 1949 and upgraded to Class A in 1950.
He had the calls W2JQY and W2IRZ pricr to his
current one. He now holds an Amateur Extra
class license and is a Life Member of the ARRL.
He is a graduate of Denison University, has an
MBA from Morthwestern, and is a CPA. His work
career included service with Auditor General,
USAF, several years in public accounting before
financial management positions in the paper
manufacturing industry, In the 1980s, he pursued
a parallel career renovating hydro-electric facili-
ties in New York state. He was a cofounder of the
New York Alliance for Hydro-Electric Energy.

Mal moved to St John in 1990 and has been ac-
tive in ham satellites, DXing, contesting, ARES
activities, and both the St John and Virgin Islands
Amateur Radio clubs. He currently serves as As-
sistant Virgin Islands Section Manager.

He can be contacted at PO Box 1318, St John,
Wirgin Islands 00831 or by e-mail at np2l @arrl.

| _VOTE~

Did you enjoy this article? /
Cast your vote at —
www.arrl.org/icover-plague-poll
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A junior high school student travels to G
to work DX from an ancient Mayan ruln.

Adrianne Morrill, KG7HYD, and
Aaron Morrill, NA7AM

Every year since 2005, my family and 1
have been traveling to Guatemala to do
mission work. In February of this year,
I returned with my dad David, AETDM,
for a 15-day trip. This trip was unlike all
the others because | had just passed my
Technician class license test the month
before. My dad and 1 brought along
his Elecraft KX3 HF transceiver and
Buddipole antenna. I was excited to see
who [ could talk to from Guatemala and, of
course, | looked forward to talking to my
family and friends back home in Spokane,
Washington.

I knew this was going to be a great trip.
Mission work and playing on the radio —
my two favorite things! My dad had sched-
uled times and frequencies for talking with
my brother Aaron, NA7TAM, who attends
a boarding school in Canada. There were
also some members of the ARES /RACES
group that my family is a part of, who
wanted to talk to me while I was there. I am
the youngest member in the group at age
13, but I really like the excitement of help-
ing with RACES and community events,

Why Ham Radio?
I started learning about Amateur Radio
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3 years ago, when everyone in my family
was working toward their licenses. My
interest increased when Aaron went away
to a high school in Canada. The best way
to talk to Aaron was over the radio. So if]
wanted to talk to him, [ had to use my dad’s
call sign. Now I have my own license,
KG7HYD, and I can talk to Aaron any
time. We are now a “ham family” with my
mom, NTMOM, and sister, KF7TWZA | also
having gotten their tickets.

Studying for my ham radio license was
very hard for me. In the summer of 2013,
I went to a Technician license class at a
club. To help me study, Aaron put Gordon
West’s Technician CDs on my iPod.
Finally, over Christmas break I passed my
first practice exam. One week later, after
passing many more practice tests, [ went
to take my Technician exam. On my first
try I missed it by two questions. So I took
it again right then and there — and passed!

The Long Trip Down

My dad and 1 left home on February 12.
My dad had packed all the radio gear in a
Pelican case, making sure each piece fit per-
fectly in the foam insert. [ was scared every
time we went through security because it
was a big box with a lot of electronics in it,
but everything went okay. On the plane we

put the case under my seat, which worked
out well because I could rest my feet on it
during the flight.

We had an overnight layover in Guatemala
City and arrived late that evening. The next
morning, February 13, we had one more
early flight to our destination — the island
of Flores, where we would be staying for
the next week.

The little island of Flores is on Lake Petén
Itz4. Petén is one of the states in Guatemala
(known as “departments’) and Itza is the
Mayan tribe it is named for. The Spanish
word “flores” means “flowers.” and the
island is very flowery with old, brightly
colored buildings. The city of Santa Elena
is on the adjacent shore with a land bridge
running to the island.

Radio Red Tape

In order to get permission to operate in
Guatemala, we sent a PDF of both our
licenses to the International Amateur
Radio Union (TARU) member society in
Guatemala, Club de Radioaficionados de
Guatemala (CRAG). It was sent about a
month before we left, with the dates we
would be in Guatemala, We included our
call signs and what our locations would
be. We sent the information to an e-mail



address we got from the ARRL® website,
which said that Guatemala holds a recipro-
cal operating agreement with the US and
there is no fee.

“Perfect,” we thought, “but what about pre-
fixes to use before our call signs?” We still
hadn’t received a reply from CRAG, so we
found a woman at the mission who spoke
Spanish and asked her to call. She explained
to my dad that she had talked to the secre-
tary at CRAG. The president of CRAG who
deals with foreign licensing was away. She
gave us his personal e-mail address and my
dad re-sent our information to him.

Finally we received a reply from Jorge
Abed, TGY9AAJ, who said we needed to
fill out an online form, and he provided
the link: www.radioaficionados.ws/
visitantes.html. My dad filled it out
and submitted it the same day, but in
Guatemala, nothing gets done in a hurry.
On Wednesday, a week into our trip, my
dad sent another e-mail to Jorge saying, “1
filled out the online form, when can [ start
to use my radio and what prefix do I use?”’
His reply came back right away — which
was kind of funny. Jorge’s entire e-mail
reply was “is TGTAETDM.” We took that as
a “yes’" and set up the radio that afternoon.

Time vs Airtime

My dad and I had fun setting up the radio
on the shore of the island (see Figure 1).
I tried to contact a few stations, but the
combination of low power and low eleva-
tion on the sidewalk did not help my signal.
On Thursday we set up the radio on the
other side of the island, but bad propaga-
tion left 10 meters dead.

Finally, on Friday, we set everything up on
the hotel balcony. My dad had packed a
Powerwerx switching power supply and a
100 W Elecraft amplifier to boost our sig-
nal. We operated off of the hotel’s power,
but the antenna situation was not the best
(see Figure 2). My dad said he could hear
a few people on 10 meters. Unfortunately,
that was the last day of my mission work
with the local kids and 1 had no time for
playing radio.

Saturday afternoon we packed everything
up for our drive to Tikal, which is an an-
cient Mayan city northeast of Lake Petén
Itza. Itis part of the Tikal National Park and
the location of many Mayan ruins.

After a day and a night in the park DXing
and enjoying the ruins, we drove south for

Flgure 1 — Adrianne, KG7HYD, operating from

the flooded shore on the island of Flores.

Poptiin, a small town in the northeastern
part of Guatemala near the Belize border.
Poptiin has a larger mission and is also the
headquarters for the organization “Water
for Life.” We stayed in an apartment there
for 3 days and set the radio up with the
100 W amplifier and the Buddipole on the
roof.

This was the downtime of the trip and
the radio was set up permanently. I had
as much time as I wanted to operate for
2 days. With 100 W and the Buddipole
on top of the apartment’s tin roof, I was
able to reach Canada to talk to my brother
both days with a 55 signal report. Even my
friends from the ARES / RACES group
in Spokane gave me a good signal report,
and I talked to many other stations. [ really
liked putting on headphones and entering
the radio world, where everyone wants to
talk to a TG7 station.

The Misty Morning

At4:00in the moming on Sunday, February
23, the air was saturated with water and
[ had to use a flashlight to climb the 180
wooden steps to the tallest pyramid in the
ancient Mayan city of Tikal. I was only up
that early because our tour guide was tak-
ing us to see the sunrise from Temple IV.
The view was supposed to be spectacular
and he told us we could see for miles above
the jungle canopy. He also said we should
be able to see the other temples poking up
out of the jungle like little mushrooms.

‘When we made it to the top of Temple IV,

Figure 2 — The KX3 and amplifier set up on the balcony at the hotel on the
island of Flores. Luckily the hotel had power available.
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Figure 3 — David, AE7DM, checking the SWR
on the Buddipole, Sunday afternoon an
Temple IV. [Adrianne Morrill, KG7HYD, photo]

we waited half an hour for sunrise. When
it started to get light, there was a thick fog
that covered the top of the jungle canopy.
[ couldn’t even tell I was above the jungle,
except my legs told me I was — from
climbing up the 180 wooden steps! The
fog was a little disappointing, but I found
the perfect spot to set up our KX3 and
Buddipole later in the day when it was
warmer.

Breakfast at the Lodge

The hike down was fast and the trail
through the jungle did not seem as creepy
in the morning light. We had breakfast
waiting for us back at the lodge where there
were lots of little souvenir shops. After
a breakfast of black beans and tortillas
(classic Guatemalan food), we were free to
roam around. I had fun looking at the scale
model of all the ruins and I could see the
one [ would be calling CQ from later in the
day — [ couldn’t wait!

Packing for the Pyramid

My dad packed 25 feet of coax, the
Buddipole antenna, the Elecraft micro-
phone, the Bose headphones, and the KX3.
We made the trek up the wooden stairs
again, this time with the sun shining and
the temperatures warming up. At the top
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I help my dad set up the Buddipole (see
Figure 3). He used a compass to find north
and oriented the antenna for a clear shot to
the US.

There wasn’t any power on top of the
temple, so we left behind the power supply,
100 W amplifier, and the extra coax. I ran
the radio at 5 W using its internal AA bat-
teries, which worked just fine.

I started calling CQ as TG7/KGTHYD,
low power portable on top of the jungle in
Guatemala (see Figure 4). Soon I made a
contact in Georgia and another in Rhode
Island. The sun was shining right down on
me and the radio was getting quite hot from
the sun and from me using it. | used an um-
brella for shade and kept making contacts
(see the lead photo).

Lots of the English-speaking tourists
talked to my dad and couldn’t believe that
I had a license at my age. Even the local
Guatemalan tour guides asked if this was
radio equipment similar to that from World
War II. I informed them this was state-of-
the-art A mateur Radio equipment.

After an hour of listening and making con-
tacts on 10 meters, [ was starting to get sun-
burned through my shirt and the batteries
we getting low. [ made a few more contacts
to the East Coast and closed down. [ would
really miss that spot — the beautiful view
and the good propagation.

Adios, Amigos

Our last day was mostly filled with
goodbyes and not a lot of radio. We took
the antenna off the roof and put the am-
plifier and radio back in the box for the
trip to Flores. On Wednesday, February
26, my dad booked our last night in the
hotel in Flores. Our plane left early the
next day.

Our room was on the fourth floor of the
hotel and had a balcony. My dad was
dying to set up the radio to see if having
the amplifier would get our signal out from
the island. When he had everything set up
and plugged in, he turned on the radio but
the batteries were too low from our day at
Tikal. What did it matter? We had power
— at least we thought we did! I tried every
plug in the room, but none of them worked.
By that time the radio was dead. We sadly
packed up the radio and went to bed.

We boarded a plane early the next moming

Flgure 4 — Adrianne, KG7HYD, making con-
tacts from the top of Tikal Temple IV with other
Mayan temple ruins in the background.

and started the long trip home. When we
entered the states, [ caught myself saying,
“TGT” in front of my call sign on a hand-
held, while talking to my dad in the airport.
I'm really going to miss the good food,
good weather, good friends, and great op-
erating locations in Guatemala. I definitely
have to go back!

All photos by David Morrill, AE7DM, except
where noted.

Adrianne, KG7HYD, received her Technician
license earlier this year. She comes from a ham
family, which is what sparked her interest in ob-
taining her license, Adrianne’s main motivation
was that she enjoys talking to new people and
thought that through ham radio she could get to
know pecople arcund the world. Adrianne is al-
ready working toward her General class license
so she can get into DXing.

Aaron Morrill, NA7AM, an ARRL member,
started out in ham radio when he was a sopho-
more in high school. He is a Volunteer Examiner,
a member of hie local ARES® group, and also of
RACES. Aaron went to high school in Canada
and while there obtained his Canadian Basic
class license with Morse code and operates as
VAZAMO. Aaron’s interest in radio and wireless
technology has him working toward an Electri-
cal Engineering degree. His main radio activities
are digital modes and activating SOTA peaks.

Aaron can be reached at 14103 West Coulee
Hite Rd, Spokane, WA 59224, na7am@Icloud.
com.

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



Cuban Contest Station
Achieves Top Ten

T48K breaks into the top ten of the ARRL DX Phone
contest with operating skill and ham ingenuity.

Douglas Ruz, COSDM

On the morning of Wednesday,
February 26, 2014, my friend
Raul, CO8ZZ, arrived at my
house. He had traveled from Las
Tunas, Cuba, the capital city of
our province, with antennas and
other equipment. I loaded my
equipment into his truck and we
continued the trip to Chaparra, a
small town about 8 miles away. In
Chaparra we met up with the other
members of the Radio Club Las
Tunas team, T48K — Alejandro,
CMB8AKY, and Alex, COSKA.

We continued our trip to La Herra-
dura beach, located in the northern
part of Las Tunas province. It’s a
good site for a station because an-
tennas can be installed a few feet
from the Atlantic Ocean, which
does much to improve the station’s
performance.

T48K was first activated in Feb-
ruary 2001, during the ARRL®
International DX CW Contest.
The founders were Raul, COBZZ,
Josue, CO8JY (now CO7RR), and me. We
have participated frequently in most of the
ARRL and CQ contests held over the years,
but this would be our first time competing
inthe ARRL DX Phone contest.

Planting Antennas

When we arrived at La Herradura, our
friend Hector was waiting. He owns the
house we used for our contest operation.
[t was already afternoon and we only had
time to install the two-element vertical for
10 meters. After the sun faded, we moved
inside and installed our stations. We had
a Yaesu FT-857 transceiver as the running
station, a Yaesu FT-757GXII transceiver
as the multiplier station, and a Kenwood
TS-130S transceiver as a backup. We also
had two amplifiers, a Collins 30L-1 and a
Yaesu FL2100Z. To round it all off we had

The T48K verticals arranged along the shore of the Atlantic.

The Las Tunas Contest Crew, T48K. From the left:
Alejandro, CM8AKY; Raul, CO8ZZ; Alex, CO8KA,
and Doug., CO8DM. [Hector Font, phota]

a computer network with two PCs
running N/MM contest software.

Just after sunrise on Thursday
we started installing the rest of
the antennas — the two-element
15 meter vertical, the 20 meter
vertical dipole, and my 40 meter
quarter-wave vertical. Then we
had to deal with the problem of
the 80 and 160 meter antennas. In
previous contests we had used a
pine tree to support the low-band
antennas. Unfortunately, some-
body had cut the pine tree down.

We were up early on Friday to re-
sume work on the antenna
farm. We ended up raising two in-
verted V antennas for 80 and
160 meters. We were a little ap-
prehensive because we had to feed
both antennas with one piece of
coax and had neither the time nor
the equipment to run any mean-
ingful tests.

Zero Hour

At March 1, 0000Z the contest

began. Alejandro, CM8S8AKY,
started calling on the 20 meter band begin-
ning the first of our 2-hour shifts. The
deepening nighttime brought with it a
storm. Our portable antennas were not the
sturdiest but, luckily, all survived except
the 15 meter antenna, and our contest
operation continued through the night
on the lower bands. The inverted Vs for
80 and 160 seemed to be performing well
and overall our operators spent the night
working pileups of 120 — 150 contacts per
hour.

A new day dawned and we took a break to
fix the 15 meter antenna that was knocked
down in the storm. One of the 15 meter
vertical’s two elements was damaged so we
raised the remaining element as a vertical
dipole. It performed well mounted next to
the ocean water.
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Alejandro, CM8AKY (left), and Doug, COBDM,
work on the radial system.

Propagation returned with the sun and the
high bands opened up. The weather was
calm and we seemed to be in for good
weather and good luck. As the middle of
the contest arrived, we had over 3000 con-
tacts and more than 200 multipliers.

Sunday, March 2

Ours was a modest station and because this
was our first DX Phone contest, we didn’t
have previous results for comparison. Our
goal was to achieve a good showing with
respect to other Cuban stations in our class.

The high bands stayed open and we kept
piling up contacts, Twenty meters was
jumping until almost midnight. At that
point, we decided to switch to 40 meters
to improve our contact count on that band,

but we found a problem. The tide seemed
to affect the 40 meter antenna’s resonant
frequency. We went out in the dark to raise
the antenna’s radials off the beach. This
brought the antenna’s resonant frequency
back to the center of 40 where it was sup-
posed to be.

More Multipliers

For the first time we began receiving cluster
spots, thanks to our friend Pavel, COTWT,
who installed a spider cluster in Camagiiey
City. His system receives spots via e-mail
every 2 minutes, a unique method for ob-
taining spots. | installed a packet cluster
system at my home location in Puerto
Padre, about 10 miles from the contest
station.

My cluster system uses UiDxlLink, a pro-
gram written by Roland, SM6EAT. It sent
us spots on VHF at 1200 baud. This was
very helpful because in La Herradura there
is no Internet access, so packet radio was
our only choice. The only glitch was that the
telephone connection at my shack dropped
out every 25 minutes and the system needed
to redial. Once we had the cluster informa-
tion, we were able to add more multipliers.
At night, activity on the low bands increased
while the higher bands continued to yield a
steady stream of contacts.

As the contest came to a close, we had
operated for the full 48 hours. After all our
weeks of preparations, we found we had
6094 contacts and 328 multipliers for an
unofficial score of 5,996,496 points. If that
score was correct, it would put us in second
place just behind the superb station PJ2T in
Curagao. We checked our log for errors and
submitted it.

The T48K shack — you dom't have to be pretty to make the top 10.
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reached 150 contacts an hour.

Our official score was 5,862,672 points,
with 6018 contacts and 328 multipliers.
This put us in the number eight spot for
the Multioperator Single Transmitter, High
Power category. Not a bad showing for a
first attempt. Operating the DX contest was
a great time and we enjoyed the adventure
and challenge of the event. Thanks to all the
stations who contacted us and we hope to
see you in our next contest.

All photos by Raul Verdecie, CO8ZZ, except
where noted.

Douglas Ruz, CO8BDM, passed his first Amateur
Radio exam in September 1989 to become
CM8BDOM. Currently he has first class license
CO8DM. A year after being licensed, he built his
own 40 meter double sideband rig, which he still
uses. He has almost completed DXCC on

40 meters, mainly using phone.

Doug won Third Place World in the 1999 CQ
World Wide CW contest and Fourth Place World
in the 2000 ARBL International DX CW. both
times operating 80 meter low power,

Doug was chosen to participate in the first multi-
multi operation from Cuba; the T49C DXpedition
of the SKOUX radio club in the 1957 CQ World
Wide CW coniest.

He is a member of the Las Tunas Contest Crew,
T48K. The team has participated in many ARRL
and CQ World Wide contests, mainly as a multi-
single team with wire antennas and old radios
operating from Punta de Corella, a beautiful
beach near his home.

Doug has completed basic DXCC #37,409 and
50 MHz VUCC #1387, and is a member of the
Cuba DX Group. He has more than 200 countries
worked on HF and 88 worked on 6 meters. Doug
can be reached at Jesus Menendez 216, Puerto
Padre, LT 77210, Cuba, co8dm@frcuba.co.cu.
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ARRL Board of Directors Meets in
Hartford, Following Convention

ARRL Board lauds “unforgettable milestone,”
formalizes LoTW policy, and honors award recipients.

Reflecting the afterglow of the ARRL
National Centennial Convention that had
concluded a couple of days earlier, the
ARRL Board of Directors commended
and thanked the ARRL staff and volun-
teers for “their devotion and service, con-
tributing to a truly memorable celebration
of this unforgettable milestone in the life of
the ARRL.” The resolution, offered during
the Board’s July meeting in Hartford and
adopted with applause, noted the ‘‘count-
less” hours staffers spent, in addition to
their routine responsibilities, preparing for
and running the convention. The Board
also cited the essential role of “many dedi-
cated volunteers” before, during and after
the convention.

The Board dealt with a variety of matters
during the two-day gathering on July 21
and 22, and bestowed several awards and
honors. ARRL President Kay Craigie,
N3KN, chaired the session.

Emergency Communications
Role Reaffirmed

Citing the inspiring speech delivered by
Federal Emergency Management Agency
Administrator Craig Fugate, KK4INZ,
at the National Centennial Convention
banquet, the Board resolved to reaffirm
its “commitment and desire to further
improve and enhance Amateur Radio’s
participation and standing in emergency
communications for the benefit of the na-
tion’s emergency response agencies and
the American public”’

At the convention, the ARRL and FEMA
signed a Memoranchm of Agreement that,
the resolution said, would “strengthen
FEMA’s partnership with ARRL and
build upon our work to expand emer-
gency communications capabilities and
the use of Amateur Radio in emergency
management.”

ARRL President Kay Craigie, N3KN, presided
at the July 2014 Board meeting. [Harold
Kramer, WJ1B, photo]

The resolution also cited the FCC’s recog-
nition of the value of the Amateur Radio
Service. In an August 2012 document,
“Uses and Capabilities of Amateur Radio
Service Communications in Emergencies
and Disaster Relief)” the FCC summa-
rized Amateur Radio’s contribution by
saying, “the emergency response and
disaster communications communities all
agree that Amateur Radio can be of great
value 1n emergency response situations.
Amateur radio carries with it a wide range
of advantages that allow it to supplement
other emergency communications activi-
ties during disasters. This has been demon-
strated time and again in a wide variety of
emergency and disaster situations.”

Logbook of The World

The Board adopted an updated policy
for the League’s popular Logbook of the
World (LoTW) service. The new state-
ment largely formalizes long-standing
and existing policies and procedures. To
maintain LoTW’s security, the policy

ARRL Rocky
Mountain Division
Director Brian
Mileshosky, NSZGT
(left), and ARRL
Southeastern
Division Director
Doug Rehman,
K4AC. [Harold
Kramer, WJ1B,
photo]
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states that in the event that a call sign
certificate is shown to have been compro-
mised, “all contacts submitted with that
call sign certificate will be removed from
LoTW, all confirmations generated by
those contacts will be invalidated, and all
award credit generated by those confirma-
tions will be revoked”® LoTW users who
allow their certificates to be compromised
or who “knowingly exploit” compromised
certificates may lose the privilege of using
LoTW and participating in ARRL awards
programs.

Board Honors

The Board elected Bruce J. Frahm,
KOBJ, an Honorary Vice President.
Frahm served a total of 20 years
as Midwest Division Vice Director,
Director, and ARRL Second Vice
President. The Board cited his
diligent service on Board com-
mittees as well as his leadership
and “extraordinary generosity” as
an ARRL Maxim Society member
and his regular on-the-air activity,
which included stints from some 30
countries, promoting international
goodwill.

The Board granted the title of
“ARRL Receptionist Emerita” to
Penny Harts, NINAG, who retired
on July 31 following 46 years of
service at ARRL Headquarters —
the longest tenure of any current
Headquarters staff member. The
Board'’s resolution recounted that
after joining the staff in 1968, “Penny
quickly established herself as the

Henorary Vice President, Bruce Frahm, KOBJ.
[Rick Lindquist, WW1ME, photo]
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“The integrity of LoTW must support the
prestige of those awards that depend on it,
such as DXCC,” the policy states. “The
goals of “ease of enrollment’ and “ease of
use’ must be balanced against the require-
ment of maintaining an extremely high
level of integrity.”

Committee Referrals

The Board referred several matter to com-
mittees for study.

¢ The Programs and Services Committee
(P&SC) is to closely examine the issue

friendly voice and face of the ARRL
to countless callers and visitors to
Newington.” She also earned her
Amateur Radio license — eventu-
ally upgrading to Amateur Extra
class — became active in local radio
club affairs, and served as an ARRL
Volunteer Examiner at more than
100 exam sessions. She “capped
her career by providing invaluable
assistance at the ARRL National
Centennial Convention,” the Board
said, and, over the years, has been
“an inspiring friend to her colleagues”
as well as to volunteers and Board
members.

of remotely controlled stations, noting
that these “pose both opportunities
and challenges.” The P&SC would
“consider the possible advantages, dis-
advantages, and any potential ethical is-
sues as they relate strictly to the DXCC
program” and report its findings by the
Board’s January 2015 Annual Meeting.

The Administration and Finance
Committee is to study the establish-
ment of a three-person Information
Technology Strategic Planning
Committee to examine existing IT op-

The Board extended its very best
wishes to ARRL Chief Development
Officer Mary M. Hobart, K 1MMH,
who also retired on July 31, after 13
years of “outstanding service, above
and beyond the call to the members
of the ARRL, present and future,’ the
Board resolution said. Among her
other accomplishments, Hobart was
credited with developing the Second
Century Campaign, “to insure the
fiscal well being of the ARRL for
years to come” and for being “di-
rectly responsible for raising millions
of dollars in cash, endowments, and
bequests” for the League.

Mary Hobart, K1MMH, and Penny Harts, N1NAG, at their retirement
party at ARRL HQ.



erations and create a strategic plan that
maximizes the IT services provided to
ARRL members and staff now and in
the future.

4 The Executive Committee is to study the
possibility of seeking limited RTTY/
data privileges for Technician licensees
on 80, 40, and 15 meters.

Other Business
In other business, the ARRL Board of
Directors:

# voted, without offering specifics, to
support “a significant increase in the
resources directed to generating new
amateurs, with particular emphasis on
increasing diversity”” The ARRL staff
was directed to propose a course of ac-
tion to meet that goal, with initial steps
to be taken during formulation of the
Board’s 2015-16 Plan,

¢ voted to have ARRL staff work with
the Programs & Services Committee
to design and implement a web-based
reporting system to gather informa-
tion on activities performed by Field
Organization volunteers. The first
phase of the reporting system should be
implemented during 2015.

Reports

¢ ARRL Chief Financial Officer Barry
Shelley, NIVXY, reported that the first-
half operating loss was a bit less than
the budget plan allowed for. Cash flow
for the year will be negative, he said,
mainly due to the cost of upgrading
the HVAC system in the older part of
ARRL Headquarters.

¢ ARRL Chief Development Officer
Mary Hobart, KIMMH, reported that
Second Century Campaign pledges
and gifts now total about $7.2 million
toward the goal of $10 million. The
Spectrum Defense Fund is ahead of its
2013 pace, she said.

¢ ARRL General Counsel Chris Imlay,
W3KD, reported that a revised policy
statement on mobile Amateur Radio
operation is being readied for Executive
Commiftee consideration. The policy
will offer appropriate wording for
distracted driving legislation aimed at
avoiding unintended consequences for
mobile operators.

¢ New England Division Director Tom
Frenaye, K1KI, chairman of the Ethics

& Elections Committee, reported that
voter participation in division elections
was below expectations in 2012 and
2013, the first years during which elec-
tronic voting was the principal means
for casting ballots. The Board was told
that steps would be taken to raise the
visibility of the balloting process for the
fall elections.

Awards
The Board named several award winners.

The 2014 Hiram Percy Maxim Award
— the League’s top youth honor —
went to Padraig Lysandrou, KC9UUS,
of Bloomington, Indiana. The recipient
of a Goldfarb Scholarship, Lysandrou
was cited for his demonstrated passion
for HF DXing, his high school Amateur
Radio club activity, his service as Indiana
Assistant Section Manager for Youth
Activities, and for actively sharing his love
of Amateur Radio by being a presenter
Dayton Hamvention and other venues.
Lysandrou was the recipient of the QST
Cover Plaque Award in May 2013 for
his article “A Crazy Idea: DXpedition to
Cyprus.”

The 2014 ARRL Technical Innovation
Award went to Warren C. Pratt, NROV, of
Santa Cruz, California. He was cited for
his research leading to the development
of PureSignal, “an adaptive baseband
pre-distortion algorithm used to improve
the linearity of amplifiers and reduce inter-
modulation distortion products emitted by
software-defined transmitters.”

The joint recipients of the 2014 Herb
S. Brier Instructor of the Year Award
were Brad Amacker, NSMZ, of Petal,
Mississippi, and Bill Finnegan, NR8I, of
Marion, Ohio. Amacker has taught at 16
Amateur Radio license instruction classes
that resulted in some 100 students becom-
ing Amateur Radio licensees, and he’s
been active in mentoring new licensees.
Finnegan, who has taught 21 Amateur
Radio license instruction classes in the
past decade resulting in 60 new ham radio
licensees, was cited for “his patience with
students, especially those struggling with
comprehension of more difficult radio
theory”

The joint recipients of the 2013 Doug
DeMaw, W1FB, Technical Excellence
Award were Kai Siwiak, KE4PT, of Coral

Springs, Florida, and Bruce Pontius,
NOADL, of Scottsdale, Arizona. Both
were credited with “distinguished lifelong
Amateur Radio careers, both on the air and
in test and measurement respects.” They
were specifically cited for their December
2013 OST article, “How Much ‘Punch’
Can You Get from Different Modes?” The
article characterized and quantified the
typical performance of various analog and
digital modes to shed light on their perfor-
mance and limitations.

Welcome!

Northwestern Division Director Jim
Pace, K7CEX, and Great Lakes Division
Director Dale Williams, WASEFK, at-
tended their first ARRL Board meeting
as directors. Delta Division Vice Director
Ed Hudgens, WB4RHQ, Northwestern
Division Vice Director Bonnie Altus,
AB7ZQ, and Great Lakes Division Vice
Director W. Thomas "Tom” Delaney,
WEWTD, attended their first Board meet-
ing ever. President Craigie welcomed
Honorary ARRL Vice Presidents Fried
Heyn, WAOWZO, and Jay Holladay,
W6EII, and TARU Vice President Ole
Garpestad, LA2RR, as guests.

Strays

National Wildlife Refuge Week

The KP1-5 Project wants to remind
amateurs that this year’s Nati onal Wildlife
Refuge Week will be October 12 - 18§,
2014. We encourage you to visit a refuge
near you and operate a special event sta-
tion from that refuge in conjunction with
this year’s event. More information on
where and how to operate from one of
our nation’s National Wildlife Refuges
can be found at http://kpl-5.com/new/
nwrweek.htm. Please e-mail informa-
tion about your operation to the KP1-5
Project (kp1-Sproject @att.net) so it can
be added to the website. Contact Mike
Thomas, NASU, at naSu@arrl.net with
any questions.

1 Would Like to Get in Touch With...
Anyone who has a copy of a manual or
schematic for the Regency HR-220 trans-
ceiver. Contact Mac Campbell, KYKZX, at
K9zkxmac@att.net.
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With the help of thousands of members and friends,
the ARRL in July bade farewell to its first 100 years during its
National Centennial Convention, and hailed the start of its second century.

Rick Lindquist,
WW1ME

The ARRL’s National Cen-
tennial Convention, held at
the Connecticut Convention
Center in Hartford on July
17 — 19, was highlighted
by the signing of a Mem-
orandum of Agreement
between the Federal Emer-
gency Management Agency
(FEMA) and the ARRL;
remarks by Nobel Laure-
ate Joe Taylor, K1JT, who
revealed what his crystal
ball has foretold about the
next century of ham radio;
the official dedication of
the ARRL Centennial Ter-
race at League Headquar-
ters, and the enthusiasm of
some 3300 conventioneers.
The event also provided
some impetus for legisla-
tion, H.R. 4969, that could
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Visitors queued up early on the convention's opening day.
[LJB Special Photography photao]

change the landscape for
those affected by private
land-use restrictions on
antennas.

ARRL President Kay Crai-
gie, N3KN, called the con-
vention “a truly memorable
and meaningful celebration
of the centennial, in the city
where it all began 100 years

Visitors arrived from all 50
US states and some 3 dozen
countries, including official
delegations from Japan,
England, Germany, Austra-
lia, and elsewhere.

We offer a glimpse of the
convention activities and
personalities as they wel-
comed ARRL’s next 100
years of serving and sup-
porting Amateur Radio.

ARRL Second Century
Campaign major donor and
committee member Mike
Valentine, WaMM (left),

and SCC Chairman David
Brandenburg, K5RQ, shake
hands on the just-dedicated
ARRL Centennial Terrace.
Brandenburg said he stepped
up to chair the committee,
because he wanted to help
those coming into the hobby
in the same way he was
helped when he got into
Amateur Radio at age 14.
“For everybody here” he told
the dedication audience,
“ham radio is a big deal to us,
and it's very important to us
that we keep it going.” [LJB
Special Photography photo]
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And we're offl (L-R) ARRL New England Vice Director and Convention Co-Chair Mike
Raisbeck. K1TWFE, ARRL President Kay Craigie, N3KN, and Convention Co-Chair
and ARRBL COO Harold Kramer, WJ1B, officially open the ARRL MNational Centennial

Convention.

More than 100 vendors and exhibitors set up in the ARRL National Centennial Convention Exhibition Hall. [LJB Special Photography photo]
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Yamini Sadineni, VU2YAM, journeyed

from Hyderabad, India, to join the ARRLs
Centennial celebration. She was on the
TI9KK DXpedition team and has been active
in responding to weather emergencies. [LJB
Special Photography photo]

Guest of honor and featured banquet speaker
FEMA. Administrator Craig Fugate, KK4INZ,
perhaps thinking about his newly gained
General privilege s, checks out the ARRLSs
Basic Antennas during his convention visit. At
the Friday evening banquet, Fugate told some
900 guests, “Radio is one of the most resilient
communications technologies we have. When
the power is out and telecommunications

are down, the Amateur Radio community

can serve as a vital resource in support of
emergency responders and survivors during a
disaster” [LJB Special Photography photo]

ARRL Rocky Mountain Division Director Brian Mileshosky,
N5ZGT, was among the Convention’s forum presenters.
[LJB Special Photography photo]

78 October 2014

Dewlin Murray, KC2PIX, was a presenter at
one of the convention’s two youth forums.
[LJB Special Photography photo]

An estimated 900 guests were on hand as
ARRL First Vice President Rick Roderick,
K5UR, addressed an opening-day lunch at
the Connecticut Convention Center.

[LJB Special Photography photo]

FEMA Administrator Craig Fugate, KK4INZ, and ARRL Prasident Kay Craigie, NSKN,
join at the convention in signing a Memorandum of Agreement between FEMA and
the ARRL. [Rick Lindquist, WW1ME, photo]



His “Giet Behind HR 4969” sticker on
display, ARRL General Counsel Chris Imlay,
W3KD, explains to a packed forum what the
League-initiated legislation would and would
not do. [Rick Lindquist, WW1ME, photo]

“My own boyhood fascination with the art
and science of radio got me into this hobby”
Nobel Laureate Joe Taylor, K1JT, told a rapt
convention audience, “and, from there, it
launched me on a path leading to advance
degrees in physics, to teaching university
physics, to making fundamental research
contributions to mankind's knowledge of
the laws of nature." He predicted continued
digitalization of Amateur Radic electronics.
[Rick Lindquist, WW1ME, photo]

Well-dressed men: The Radio Society of Great
Britain's Mark Allgar, M1IMPA, and Chris Danby,
GODWV, creatively display their national colors
for the convention banquet. [Bob Inderbitzen,
MQ1R, photo]

Outside the Convention Center, satellite enthusiast Patrick Stoddard, WDEWK,
successfully makes contact with MASA Astronaut Reid Wiseman, KFSLKT, at NA1SS on
board the International Space Station. [Rick Lindquist, WW1ME, photo]

An exuberant ARRBL CEQ David Sumner, K1ZZ,
addresses a convention gathering. Later, at

the closing ceremony, Sumner said, “With this
moment, we say good-bye to ARRLSs first century.
With fondness [and] great memories, you're all part
of that history. And now, we're all part of the ABRLs
second century” [LJB Special Photography photo]

Young Lily Lemken of New
Jersey may become part of
Amateur Radio"s next century.
“Qur job now is to do our part

to make sure that Amateur
Radic and the ARRL are strong
for them, when it's their turn to
celebrate the next milestons in
the history of our League” ARRL
President Kay Craigie, N3KN,
said of the stroller set. Lily is the
daughter of Chuck, KG2SST, and
Monica Lemken, [LJB Special
FPhotography photo]
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ARRL's Role in Canada

Radio amateurs on both sides of our northern border have a shared history.

David Sumner, K1Z2Z

It is often observed that radio waves do not
respect international borders, but in the early
days of Amateur Radio it wasn’t all that easy
to send a message between the United States
and Canada. Communication between
Canadian and American amateur stations
predated the founding of the ARRL in 1914,
but it was not until well after World War [
that regular relay routes were established
within Canada and to points south.

The war itself was the principal cause of the
delay. Britain’s declaration of war in August
1914 put amateur stations in Canada off the
air. The ban was lifted on May 1, 1919, five
months ahead of the United States.

The Operating Department in the March
1920 issue of 05T carried the first monthly
report of the Ontario Division which was
joined the following month by the St
Lawrence Division. The Division Managers
were located in Toronto and Montreal,
respectively.

By the August 1921 issue of OST the
Operating Department found it necessary to
reassure Canadian amateurs that the ARRL
had no desire to stand in the way of progress
toward a Canadian organization. Noting that
ithad “expanded to take in Canadian work in
cooperation with our own at the earnest re-
quest of some well-informed Canadian ama-
teurs,” the column observed: “Whenever
it is apparent that Canada needs a separate
organization and a promising framework
and supporting stations for that organization
come into existence, the A.R.R.L. will be
ready to recognize it and co-operate fully.”

In the meantime the development of a
Canadian organizational structure contin-
uved. In 1923 a Canadian General Manager
was placed in charge of a field organization
structure more or less parallel to that of the
United States and also represented Canada
on the ARRL Board of Directors. A. H.
Keith Russell, c9AL served in that post
until 1930 and was succeeded by Alex Reid,
WVE2BE, who went on to represent Canada
on the ARRL Board for the next 30 years.

The Canadian Division Director partici-
pated fully in the work of the ARRL Board
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A. H. Keith Russell, VESAL

A.H. Keith Russell was a prominent figure in the early
years of Amateur Radio in Canada. March 1923 QST re-
ported that he had become interested in radio as a teen-
ager in 1908 and used the call sign XRE. During World
War | he served in the Royal Naval Air Service. After
returning to Toronto he became a barrister and solicitor
in the spring of 1920 and Manager of the ARRL Ontario
Division in November of that year while also serving
as President of the Wireless Association of Ontario, an
ARRL affiliate. He operated under the call signs 9AL and
3AL before country identifiers were added, and VE9AL
later on.

In 1923 Russell was named Canadian General
Manager, a position that he held until the end of 1929 when he decided not
to stand for re-election. Before and during the International Radiotelegraph
Conference held in Washington in 1927 he rallied Canadian support that proved
to be essential to an acceptable outcome for Amateur Radio. Russell went on
to organize Canadian Flying Clubs and re-emerged on the pages of QST in
September 1943 as Group Captain Russell, director of technical training of the
Royal Canadian Air Force.

Noel B. Eaton, VE3CJ

Noel B. Eaton, VE3CJ, was elected Vice Director of
the Canadian Division and took office in January 1960.
Attending his first Board Meeting in May of that year Noel
found himself elevated to the position of Director when
the Board elected long-serving Canadian Director Alex
Reid, VE2BE, as a Vice President.

Noel was well prepared for the task. Recently retired
from running his family business, The Eaton Knitting
Company, Ltd. and a former Wing Commander in the
telecommunications branch of the Royal Canadian Air
Force, he was first licensed in 1937 and was well known
to active amateurs throughout the world as a result of
operating frequently as VP5BP from the Cayman Islands.
In 1962 Noel was elected to serve on the ARRL Executive Committee by his fellow
ARRL Directors and in 1964 he helped organize IARU Region 2 and became its
first Treasurer.

In 1974 the ARRL Board elected Noel as a Vice President and nominated him to
serve as the first President of the International Amateur Radio Union from outside
of the United States. This was an imp ortant step in the implementation of a plan
to mount the most effective possible campaign on behalf of Amateur Radio at
the 1979 World Administrative Radio Conference. Noel led the successful effort
to bring Amateur Radio’s goals into global alignment and to assemble the team,
mostly of volunteers, that defended our allocations and gained new bands at 10,
18, and 24 MHz

Before retiring from ARRL and IARU involverment in 1982, Noel set the wheels
in motion for a major revision of the IARU Constitution to recognize the growing
importance of the IARU regional organizations. The new Constitution was adopted
in 1984 and with miner revision has guided the IARU ever since. He died on
September 28, 1996.




except with regard to FCC rulemaking pro-
ceedings. In addition he had to ensure that
Amateur Radio’s interests were properly
looked after in Ottawa. While Canadians
were fully integrated into the ARRL field
organization and operating activities and a
Canadian Counsel could be called upon for
legal matters, the services provided to mem-
bers from Newington tended to be geared
toward the United States despite our best
efforts to be binational in word and deed.
[t is worth noting that two ARRL National
Conventions (in reality, binational conven-
tions) were held in Canada: June 30 — July
2, 1967 in Montreal during the Centennial
celebration of Canadian Confederation and
a decade later, June 3 — 5, 1977 in Toronto.

An Independent

Canadian Association

As Amateur Radio grew it was inevitable
that support would develop within Canada
for an independent national association.
In 1967 the Canadian Amateur Radio
Federation was formed and gained some
measure of success. Some Canadian ama-
teurs viewed CARF as a desirable alterna-
tive to the ARRL, others regarded it as an
unnecessary duplication of effort, still others
saw it as a useful complement, and — just as
in the United States — some simply didn’t
recognize the need for a national organiza-
tion to safeguard their interests.

In July 1979 the ARRL Board authorized an
application for incorporation of the Canadian
Radio Relay League, Inc. in Canada. CRRL
thus became a self-governing and self-
administering division of the ARRL. This
led in turn, after several years of study and

Canada in the IARU

ARRL Maritime Division Manager Major Bill Borrett, ¢1DD, represented Canada at
the organizational meeting of the International Amateur Radio Union held in Paris in
April 1925. The initial structure of the IARU was based on individual membership and
called for a Section of the IARU to be organized in each country with at least 25 mem-
bers. The Canadian Section was one of the first four to qualify with ARRL Canadian

General Manager Russell at its head.

IARU Region 2 was established in 1964. Canadian Division Director Noel B. Eaton,
VE3CJ, was elected Treasurer, a position that he held until he was elected IARU
President in 1974. Noel led the IARU team at the all-important World Administrative

Radio Conference in 1979,

Canada's leadership in the IARU has continued right up to the present day. Tim Ellam,
VEBSH, was elected IARU Vice President in 2004 and President in 2009, and is now
serving his second 5-year term as President. Other Canadian amateurs have served,
and continue to serve, as IARU representatives at [TU meetings and conferences and
on the IARU Region 2 Executive Commitiee.

ARRL Canadian
Directors

A. H. Keith Russell, c9AL, 1923-1930

Alex Reid, VE2BE, 1930-1960

Noel B. Eaton, VE3CJ, 1960-1974

George Spencer, VE2MS/NVEA4IM,
1974-1976

Ron J. Hesler, VE1SH, 1976-1980

Mitchell Powell, VE3OT, 1980-1982

Thomas B. J. Atkins, VE3CDM,
1982-1988

preparation, to a decision at the July 1987
ARRL Board meeting that the time had
come for CRRL to become a completely
separate entity. On January 1, 1988 amend-
ments to the ARRL Articles of Association
and Bylaws took effect that set CRRL on its
own course. Amateurs in Canada continued

to be eligible for ARRL membership, to
receive ST, and to participate in ARRL
contests and awards. However, they no lon-
ger would elect ARRL officials and would
look to CRRL for representation.

In 1993 CRRL and CARF merged to form
Radio Amateurs of/du Canada. While it took
some time for the cultures of the two orga-
nizations to be melded together, today RAC
stands tall as Canada’s National A mateur
Radio Society with the slogan “We're ALL
about Amateur Radio!”

The ARRL and RAC continue to cooperate
closely for the betterment of A mateur Radio
on both sides of the border and internation-
ally. May it always be so.

David Sumner, K1ZZ, is the Chief Executive
Officer of the ARRL. You can contact him at
kizz®arrl.org.

Fall 2014 Director and Vice Director Elections

Every year, elections of ARRL Directors
and Vice Directors are held in five of the 15
ARRL Divisions for 3-year terms beginning
at noon on January 1 of the following year.
A solicitation of nominations appears in the
July and August issues of OST.

The following candidates have been
nominated this year and have been found
to be eligible:

Atlantic Division for Director:
Tom Abemethy, W3TOM
Phil Theis, K3TUF
Atlantic Division for Vice Director:
Scott Bauer, W2LC
Bob Famiglio, K3RF
John Mueller, K2ZBT

Dakota Division for Director:
Greg Widin, KOGW

Dakota Division for Vice Director:
Kent Olson, KAOLDG

Delta Division for Director:
David Norris, KSUZ

Delta Division for Vice Director:
Ed Hudgens, WB4RHQ

Great Lakes Division for Director:
Dale Williams, WASEFK

Great Lakes Division for Vice Director:
Tom Delaney, W8WTD
Steve Putman, N8ZR

Midwest Division for Director:
Rod Blocksome, KODAS

For the offices for which there was only
one candidate, that candidate has been
declared elected. Balloting will take place in
the Atlantic Division for Director and Vice
Director and in the Great Lakes Division for
Vice Director.

There was no nominee for Midwest Divi-
sion Vice Director. The position is currently
held by Director-elect Blocksome. When
the position becomes vacant it will be filled
by appointment by ARRL President Kay
Craigie, N3KN.
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Rick Lindquist, WWI1ME, wwime@arrl.org

ARRL National Centennial Convention
Honors the Past, Bullish on the Future

Thousands gather in the city where the League was founded.

The ARRL National Centennial Convention
is now a part of Amateur Radio history, and
the League’s second century has arrived!
The 3-day event at the Connecticut
Convention Center in Hartford went
smoothly, ARRL President Kay Craigie,
N3KN, observed, pointing out that many of
the estimated 3300 conventioneers re-
mained for the Saturday closing ceremony
— and beyond. “Even as late as Sunday,
people were shaking my hand at the conven-
tion hotel and saying how much they en-
joyed the convention,” Craigie said.

On hand were all but one of the living past
ARRL presidents: Harry Dannals, W2HD
(1972 — 1982); Larry Price, W4RA (1984 —
1992); Rod Stafford, W6ROD (1995 —

Conwentioneers Marit Clifford, KF5ZVY, with her
dad Dave Clifford, WABCCB (right), both of New
Mexico. [LJB Special Photography, photo]
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2000), and Joel Harrison, W3ZN (2006
— 2010). Jim Haynie, W5JBP (2000 -
2005), was unable to attend. Craigie hosted
a Presidents Breakfast to honor them and
Richard Crouch, N6RC, grandson of ARRL
President George Bailey WI1KH/W2KH
(1940 — 1952).

A convention highlight was the signing of a
Memaorandum of Agreement (MOA) be-
tween the ARRL and the Federal Emergency
Management Agency (FEMA), aimed at
enhancing cooperation between the League
and FEMA in disaster communication.
FEMA Administrator Craig Fugate,
KK4INZ, and President Craigie inked the
pacton July 18.

“This MOA will strengthen FEMA's part-
nership with ARRL and build upon our
work to expand emergency communica-
tions capabilities and the use of Amateur
Radio in emergency management,” Fugate
said at the signing, calling Amateur Radio
“resilient”” The new agreement will allow
FEMA and ARRL to work together to pro-
vide resources, services and personnel, as
available, in order to strengthen capacity in
areas of emergency communications, mass
care and emergency assistance, disaster pre-
paredness, response and recovery, while
also raising public awareness about the use
of Amateur Radio as a public safety re-
source.

“We look forward to working with FEMA
to further develop opportunities for trained,
equipped and prepared Amateur Radio op-
erators to serve the public interest whenever
and wherever disasters affect our country
and its communities,” Craigie said.

The convention also energized efforts to line
up co-sponsors for “The Amateur Radio
Parity Actof2014” — H.R. 4969 — which
calls on the FCC to apply the “reasonable
accommodation™ three-part test of the
PRB-1 federal pre-emption policy to private

land-use restrictions regarding antennas.
The bill’s primary sponsor is Rep Adam
Kinzinger (R-IL). It received initial co-
sponsorship from Rep Joe Courtney (D-
CT), who visited the convention on July 19
to speak with League officials and visitors.
PRB-1 now only applies to state and mu-
nicipal land-use ordinances, and the FCC
has indicated that it will not act to provide
the same legal protections from private land-
use agreements — often called covenants,
conditions, and restrictions (or CC&Rs)
without direction from Congress.

The effort at the convention to entice visitors
to sign letters to lawmakers yielded some
1400 constituent letters, which were hand-
delivered to members of Congress.

ARRL General Counsel Chris Imlay,
W3KD, told an HR. 4969 forum that the
Commission’s Over-the-Air Receiving
Device (OTARD) rules already preempt pri-
vate land-use agreements to permit the in-
stallation of television antennas and satellite
dishes. Making the leap to reasonably ac-
commedating outdoor Amateur Radio an-
tennas is within the FCC’s regulatory scope,
he suggested, given the established strong
federal interest in effective Amateur Radio

At ARRLs “Discovery Station™ in the
Convention’s Exhibit hall, presenter Larry
Kendall, KENDL, demonstrates basic electricity
and electronic principles for Shannon Fitzgerald.
[Debra Johnson, K1DMJ, photo]



(L-R) National Hurricane Center Amateur Radio Coordinator John
McHugh, K4AG; FEMA Administrator Craig Fugate, KK4INZ, and
MHC Asgsistant Amateur Radio Coordinater Julio Ripoll, WD4R. [Rick

Lindquist, WW1ME, photo]

communication. The goal, he explained,
would be to compel homeowner’s associa-
tions to negotiate “reasonable accommoda-
tion™ with an affected radio amateur. “We
need to get a lot of co-sponsors for this bill,”
Imlay stressed. (The League’s H.R. 4969
web page, www.arrlorg/hr-4969, contains
more information and resources. )

In a keynote convention address, Nobel
Laureate Joe Taylor, K1JT, told a packed
auditorium that Amateur Radio will con-

tinue to thrive and serve the public interest.
While the primary topic at his standing-
room-only presentation on July 19 was
“DXing with Weak Signals and Beyond,”
Taylor — who detailed the development of
his WSJT suite of “weak-signal” DSP soft-
ware — also took time to prognosticate.

In the future, he said, digital technology will
become the rule, and good engineering will
be a combination of hardware and software.
Beyond that, he said, science, technology,

ARRL D edicates Centennial Terrace to Honor Major Donors

The new Centennial Terrace, dedicated on July 17 at a ribbon-
cutting and reception held in conjunction with the ARRL
National Centennial Convention, now graces the area to the
right of the ARRL Headquarters main entrance. It complements
the terrace of memorial bricks and benches on the opposite
side. The Gentennial Terrace features an impressive central
granite pillar bearing the visage of ARRL Co-Founder Hiram
Percy Maxim, W1AW, and the names of the ARRL Second
Century Campaign (SCC) Committee, chaired by David
Brandenburg, KSRQ. Flanking the central pillar are two granite
panels engraved with the names of major contributors to the

Second Century Campaign.

All smiles. (L-R) Otis Vicens, NP4G; John Bigley, N7UR; Rafael
Velazguez, NP4VO; Carlos Colon, WP4U, and Carlos Osorio, WP4N.
[Rick Lindguist, WW1ME, photo]

and Amateur Radio will continue to benefit
from a healthy cross-fertilization between
amateurs and professionals.

Craigie said she saw some youngsters at the
convention who likely will be around for the
League’s 150th anniversary in 2064. “Our
job now is to do our part to make sure that
Amateur Radio and the ARRL are strong for
them, when it’s their turn to celebrate the
next milestone in the history of our League,”
she said.

ARRL President Kay Craigie, N3KN, told a dedication gathering
of about 250 that contributing to the Second Century Campaign
“is not so much a donation to the ARRL as an investment in the
future of Amateur Radio”

‘We are the conduit. We are the means. Amateur Radio is the
end,” she added in thanking all contributors.

The permanent installation is a means to “make sure that future
generations remember your generosity,” ARRL CEO David
Sumner, K1ZZ, said. ARRL Chief Development Officer Mary
Hobart, KIMMH, hosted the gathering, which Sumner called
“bittersweet,” since Hobart was retiring at the end of July.

Sumner said the Centennial Terrace dedication and the con-
vention are “a part of the history of Amateur Radio,” which, he
continued, would have ended long ago had it not been for “the
vision of the founders of this organization.”
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ARRBL Chief Development Qfficer Mary Hobart, KIMMH (left), chats
with Second Century Campaign Chairman David Brandenburg,
K5RQ, on the Centennial Terrace. [Rick Lindguist, WW1ME, photo]

“The only way we have to repay that debt is to pay it forward
to the future to make sure that Amateur Radio and the
ARRL as the defender and supporter of Amateur Radio, are
here long after we're gone.” Donors to the campaign “now
are a part of the ARRLSs history and of Amateur Radio’s
history,” he concluded.
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FCC News

y

FCC Proposes Substantial Fines for Two Radio i
Amateurs Alleging Deliberate Interference, Failure to ID

The FCC Enforce ment Bureau came down hard on two radio amateurs in July,
proposing substantial fines for alleged deliberate interference with other
Amateur Radio communications — in one case by transmitting music and
animal noises — and failure to properly identify. In similar Notices ef Apparent
Liability for Forfeiture (NALs) released July 22, the Commission proposed fin-
ing Michael Guernsey, KZ80 (ex-ND8V), of Parchment, Michigan, $22,000,
and Brian Crow, K3VR, of North Huntingdon, Pennsylvania, $11,500. In both
cases, the FCC said the evidence indicated that the transmissions at issue were
aimed at interfering with other radio amateurs with whom each *“has had a
long-standing and well-documented dispute” that had spilled out onto the air.

The FCC in both instances responded last March to “several complaints of
intentional interference™ on 14.313 MHz. Commission agents used radio di-
rection-finding techniques to pin down the source of the transmissions.
According to the NA L issued to Guernsey, the FCC agents monitored transmis-
sions from his station for approximately 40 minutes on March 7, 2014, “‘and
heard him transmit a pre-recorded song and various animal noises on the fre-
quency.’”

According to the NAL issued to Crow, FCC agents monitored transmissions
from his station for approximately 3 hours on the morning of March 14, 2014,
and heard him transmit slow-scan television (SSTV) signals and “a pre-re-
corded voice transmission of another amateur station on the frequency.”

“These transmissions prevented other amateur licensees from communicating
over the frequency,” the NALs said, adding that neither Guernsey or Crow
transmitted their assigned call signs while the agents were listening.

The FCC agents later the same day visited Crow’s residence and asked to in-
spect his station, which they confirmed was capable of operating on 14.313
MHz, Crow denied operating his station that morning, however, and claimed
that he was not at home when the interfering transmissions occurred.

The Enforcement Bureau has warned both Guernsey and Crow in the past re-
garding interference to other Amateur Radio operators. In Crow’s case, the
FCC said the fact that he subsequently interfered with other amateur operators
“demonstrates a deliberate disregard for the Commission’s authority,” and
warranted an upward adjustment of $3500 to his proposed base forfeiture.
Guernsey first came to the Enforcement Bureau's attention in the late 1990s
and, the FCC said in the NAL, “has a history of causing interference to the
communications of other Amateur Radio operators and has been warned re-
peatedly in writing,” Guernsey’s lengthy history with the Commission war-
ranted an upward adjustment of $14,000 to his proposed base forfeiture.

The Commission gave both licensees 30 days to pay their fines or to file writ-
ten statements “seeking reduction or cancellation of the proposed forfeiture.”

The NALs to Guernsey and Crow came in the wake of a June 5 Notice of
Violation alleging that Thomas Ryan Price, W7WL, of Sweet Home, Oregon,
caused malicious interference to other radio communications on 3908 kHz,
transmitted music on the same frequency, and failed to properly identify.verbal
and written on-scene warnings of the consequences of refusing to allow an
inspection of a radio station.
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Section Manager
Nomination Notice

To all ARRL members in Arizona, Arkansas,
lowa, Kentucky, Mississippi, Montana, North
Texas, Orange and Wyoming. You are hereby
solicited for nominating petitions pursuant to an
election for Section Manager (SM). Incumbents
are listed on page 16 of this issue,

To be valid, a petition must contain the signatures
of five or more full ARRL members residing in
the sections concerned. It is advisable to have a
few more than five signatures on each petition. A
sample nomination form is available on the
ARRL website at www.arrl.org/section-terms-
nomination-information. Nominating petitions
may be made by facsimile or electronic transmis-
sion of images, provided that upon request by the
Membership and Volunteer Programs Manager,
the original documents are received by the
Manager within seven days of the request,

We suggest the following format:
(Place and Date)

Membership and Velunteer Programs Manager,
ARRL

225 Main St

Newington, CT 06111

We, the undersi gned full members of the

ARRL Section of the Division, hereby
nominate as candidate for Section
Manager of this Section for the next two-year
term of office.

(Signature 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 December 5, 2014. If more than one
member is nominated in a single section, ballots
will be mailed from Headquarters on or before
January 2, 20135, to full members of record as
December 5, 2014, which is the closing date for
nominations. Returns will be counted February
24,7015. Section Managers elected as a result of
the above procedure will take office April 1,
2015,

If only one valid petition is received from a sec-
tion, that nominee shall be declared elected with-
out opposition for a two-year term beginning
April 1,2015. If no petitions are received from a
section by the specified closin g date, such section
will be resolicited in the April 2015 OST. A
Section Manager elected through the resolicita-
tion will serve a term of 18 months. Vacancies in
any Section Manager’s office between elections
are filled by the Membership and Volunteer
Programs Manager. — David Patton, NNIN,
Membership and Volunteer Prog rams Manager



Rick Palm, K1CE, kice@arr.org

National Public Safety

Telecommunications Council

The ARRL joins with government and industry
to improve public safely communications.

This month, Ralph Haller, N4RH, Chair-
man of the National Public Safety Telecom-
munications Council, gives us an overview
of the council’s activities and how Amateur
Radio operators can help set public safety
communications policy.

Amateur Radio has long been a service that
has launched people onto a career path. An
early interest in radio has prompted many
to pursue careers in technology, engineer-
ing, physics, and, more recently, software
and computer sciences. These careers have
also been the catalyst to bring many into
Amateur Radio. When profession and
hobby meet, both benefit. Amateur Radio
provides a means to experiment, operate,
design, network, and give back to the com-
munity in away not provided by other hob-
bies.

Over the last couple of decades. the fields
of public safety, emergency management,
and disaster response have brought many
into the Amateur Radio service out of a
concern for community safety and resil-
ience in times of emergency and disaster.
These professionals have brought to the
Amateur Radio service new ideas in train-
ing and exercise, network design, and re-
source management. Amateur Radio
programs such as ARES®, MARS,
SATERN, and SKYWARN have allowed
radio amateurs to learn the principles of
emergency and disaster communications
while honing their radio operating skills.

The ARRL® has for many years main-
tained relationships with organizations
dedicated to public safety, emergency com-
munications, and disaster response. The
ARRL is a member of the Governing
Board of National Public Safety Telecom-
munications Council (NPSTC). This rela-
tionship allows the ARRL to represent the
Amateur Radio service to the public safety

communications community. These two
communities have large stakes in technol-
ogy, spectrum, and protection of life and

property.
N
NPSTC

NPSTC — Goals and
Organization

NPSTC provides a forum for all phases of
the public safety community to come to-
gether and develop policies and procedures
to enhance public safety communications.
NPSTC has 15 Governing Board mem-
bers.! All of these members are associa-
tions involved with different segments of
public safety. These organizations direct
the work efforts of NPSTC and approve all
final policy recommendations. NPSTC
also has three Associate Organizations and
four Affiliate Organizations.? The organi-
zations in these categories cannot vote, but
can bring their expertise to NPSTC deci-
sions, often positively affecting the out-
come of difficult issues. Finally, NPSTC
has nine Liaison Organizations. These are
generally federal agencies involved in pub-
lic safety.® These agencies bring the per-
spective of the federal government to
NPSTC deliberations. The Department of
Homeland Security also provides a support
office for NPSTC. The above organiza-
tions, working together, allow for unified
public safety positions on important com-
municati ons issues. NPSTC also welcomes
participation of any interested party. Gov-

Notes appear on page 86.

erning Board meetings are open to the pub-
lic, as are all of the working groups.

NPSTC’s goals are:

= Create a vision for the future of public
safety communications

® Develop common policy perspectives
through collaborative forums

= Educate governmental bodies concerning
public safety communications issues

= [nfluence future technologies and de-
velop public safety requirements where
necessary

= Advocate for the interests of public safety

® Facilitate coordination, dispute resolu-
tion, and the exchange of effective prac-
tices, tools, and i nformation.

INPSTC is divided into three major com-
mittees: the Interoperability Committee,
the Spectrum Management Committee,
and the Technology Committee. Working
groups are formed under the guidance of
the appropriate committee to work on spe-
cific issues. NPSTC has over 1500 active
volunteers involved with these groups, and
over 3000 individuals receive NPSTC re-
ports, notices, and information briefs,

Interoperability Committee

The Interoperability Committee works on
issues related to improving the ability of
different public safety organizations to
communicate. For example, NPSTC re-
cently developed a common channel nam-
ing plan that assures all public safety radios
will identify interoperability channels in
the same way. Before this plan, radios from
different organizations might be pro-
grammed to the same channels but, be-
cause they were named differently in each
radio, it was difficult to know if common
channels existed. Now, every interoperabil-
ity channel has a unique name that is pro-
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grammed into each public safety radio.
Different organizations responding to
emergencies can talk to each other by sim-
ply tuning each radio to a known interoper-
ability channel.

The Interoperability Committee has also
worked to improve interoperability along
the Canadian and Mexican borders.
Through the work of the Border Issues
Working Group, emergency responders
can now operate their radios on either side
of the border without further authority and
soon will be able to have fixed infrastruc-
ture across the border. The developments in
this working group will significantly en-
hance the ability of first responders on each
side of the border to communicate during
major border events.

Spectrum Management
Commitlee

The Spectrum Management Committee
deals with issues related to spectrum allo-
cations and use. One major issue recently
tackled was revision of the rules for use of
the 4.9 GHz band. This is a band dedicated
for public safety use for Wi-Fi and fixed
links. The band lacked a

nologies and assures that the needs of participate can review current issues under

public safety are met. The committee has
been and is very active in
developing requirements for
deployment of the new na-
tionwide public safety
broadband system. While
the system will be built by
FirstNet, an organization
under the Department of Commerce, First-
Net is relying heavily on input from
NPSTC for design criteria for the network.
NPSTC is providing input on reliability
requirements, site hardening, coverage
areas, voice over Long Term Evolution
(LTE), and several other launch require-
ments for the network. To date, 487 re-
quirements have been identified.

The Technology Committee also recently
finished work on a tool to help the end user
community to program radios from differ-
ent manufacturers to work together (the
Programming And Management “PAM”
tool). Every manufacturer has its own pro-
gramming methods, so making radios
work together presented a significant chal-

lenge. The tool provides a

NPSTC would
welcome more
members of the
amateur community
to hecome involived.

sompnbemsive plan for it NPSTC developeda  spreadsheet that i;lentiﬁes
s and onlyavery Rritised niﬂlﬂ!al band plan each programming ele-
thatincluded all ment and what it is called

database of licensed sta-
tions was maintained by
the FCC. NPSTC devel-

existing uses plus a
dedicated channel to
transmit video from

by each of the participat-
ing manufacturers. With

oped a national band plan
that included all existing
uses plus a dedicated chan-
nel to transmit video from helicopters and
robots. NPSTC also proposed that critical
infrastructure be allowed to share the band
(for example, power utilities). NPSTC’s
plan is now at the FCC, which is consider-
ing rule changes for the band.

This committee was also very active in the
recent FCC narrowbanding mandate to re-
duce the authorized bandwidth from 25
kHz to 12.5 kHz in the VHF and UHF
bands. NPSTC provided education to com-
munities about the FCC requirements and
ways to meet those requirements. Due in
large part to NPSTC’s efforts, nearly all
public safety agencies were compliant with
the narrowbanding rule by the required
date. This committee also has primary re-
sponsibility for preparing documents to be
filed with the FCC.

Technology Committee
The Technology Committee reviews tech-
nical requirements for emerging radio tech-
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helicopters and robotis.

the tool, a radio program-
mer has the ability to iden-
tify common elements
desired in each radio and program them
regardless of the brand of radio.

Public Resources

NPSTC also maintains a treasure chest of
documents relating to public safety. These
documents are stored on the NPSTC server
and are available to any interested party.
The NPSTC website at www.npstc.org
provides a starting point to research nearly
any public safety communications issue.

The above examples are but a few of the
issues tackled by NPSTC. Each committee
and working group relies on volunteers to
donate their time, talents, and knowledge to
solve problems and develop recommenda-
tions. The Amateur Radio community is
rich in talent and experience. NPSTC
would welcome more members of the ama-
teur community to become involved. Most
of the committee and working group meet-
ings are by conference call, so travel is
generally not required. Anyone desiring to

consideration on the website and fill out a
volunteer form online. Par-
ticipating in NPSTC pro-
vides an opportunity to
network with others, keep
current with public safety
communications activities,
and contribute to the ad-
vancement of public safety communica-
tions.

1American Association of State Highway and
Transportaticn Officials (AASHTO), American
Radio Relay League (ARRL), Association of
Fish and Wildlife Agencies (AFWA), Associa-
tion of Public-Safety Communications Officials
(APCQ), Forestry Conservation Communica-
tions Association (FCCA), International As-
sociation of Chiefs of Police (IACP),
International Association of Emergency Man-
agers (IAEM), International Association of
Fire Chiefs (IAFC), International Municipal
Signal Association (IMSA), National Associa-
tion of State Chief Information Officers (NAS-
Cl0), National Association of State
Emergency Medical Services Officials (NAS-
EMSO), Mational Association of State Forest-
ers (NASF), National Association of State
Technology Directors (NASTD), National
Emergency Number Association (NENA), and
Mational Sheriffs’ Association (NSA).

2National Council of Statewide Interoperability
Coordinators (NCSWIC), Canadian Interoper-
ability Technelogy Interest Group (CITIG),
Utilities Telecommunications Council (UTC),
Alliance for Telecommunications Industry So-
lutions (ATIS), Telecommunications Industry
Association (TIA), Cpen Mobile Alliance
(OMA), and Critical Communications Associa-
tion (TCCA).

*Federal Communications Commission (FCC),
Federal Emergency Management Agency
{(FEMA), National Telecommunications and
Information Agency (NTIA), Office of Emer-
gency Communications (DHS-OEC), Office
for Interoperability and Compatibility (DHS-
0Ol C), Public Safety Communications Europe
(PSCE), SAFECOM Program, US Depart-
ment of the Interior (US DOI), and US Depart-
ment of Justice (US DOJ), (OEC and QIC are
part of the Department of Homeland Security
[DHS]).

Ralph Haller, N4RH, an ARRL member, has been
licensed for over 50 years and currently holds an Am-
ateur Extra class license. He has 40 years of experi-
ence in the communications industry, 25 with the
Federal Communications Commission (FCC). Ralph
was chief of the FCC's Private Radio Bureau for sev-
eral years, He wrote the charter for the Public Safety
Wireless Advisory Committee (PSWAC) and initiated
the meetings. Ralph's areas of expertise include
broaccasting, cable television, human radio fre-
quency exposure, and land mobile communications
systems. He is an electronics engineer and a Fellow
in the Radio Club of America. He can be reached at
122 Baltimore St, Gettysburg, PA 17325, ed@fcca-
usa.org.
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Contest Corral — October 2014

Check for updates and a downloadable PDF version online at www.arrl.org/contests.
Refer to the contest websites for full rules, scoring inform ation, operating periods or time limits, and log submission information.

Bands
HF /VHF+

18287 -

1.8-14/ -
1.8-28/ -
1.8-28/50
1.8-28/ -

1828/ -
1428/ -

3528/ 144
1,828/
50,144
2128/ -
35-141 -
35,7/ -
3528/ -
- f4z2
o8/ -
1.8/ -

= [23G+

3528/ -
1.8-28/ -
3528/ -

1.8-28/ -

1.8-28/50
1.828/
50,144
1.828/
50,144
3514] -
35-14/ -
35-14/ -

- 1802+

3528/ -

1421/ -
28/ -

1.828/50+

1.828/50+

3.5-28/ -
1.8/ -

1.828/50

1828/ -

1.8-28¢
50-432

3.5-7,
21281 -

1.828/

50,144
1.8-28/ -
1.8-28 / 50+
1.828/50
1828/ -

1.828/
50,144

Contest Title

CWOps Weekly Mini-CWT Tests

NS Weekly Sprint
DX/NAYLRL Anniversary Party
TARA PSK Bumble
Oceania DX Phone Contest

Russian WW Digital Contest
Worked All Britain HF Contest
MNew Jersey QS0 Party

California QS0 Party

RSGB 21/28 MHz Contest
EU Autumn Phane Sprint
OKAWC Memorial Contest
ARS Spartan Sprint
432 MHz Fall VHF Sprint
10-10 Sprint
Great Pumpkin Sprint

ARRL EME Contest

Makrothen BTTY Contest
Oceania DX CW Contest
Scandinavian Activity Contest

QRP ARCI Fall QSO Party
FISTS/SKCC QSO Party
Arizona QSO Party
Pennsylvania QSO Party

Morth American RTTY Sprint
EU Autumn CW Sprint
NAQCC Monthly QRP Sprint

902+ MHz Fall VHF Sprint

JARTS WW RTTY Contest
Asia-Pacific Sprint

10-10 Fall CW QSO Party

lowa QS0 Party

New York QSO Party

Worked All Germany
Stew Perry Warmup Contest

WVE lelands QSO Party
South Dakota QS0 Party
Telephone Pioneer QS0 Party

Spooky Feld-Hell Sprint

llinois QS0 Party

Run For the Bacon
School Club Roundup
SKCC Straight Key Sprint
CQ World Wide SSB Contest

Haunted Lighthouse QSO Party

Mode

cw
cw
Ph CW Dig
Dig
Ph
Dig
Ph
PhCW

PhCW

PhCW
Ph
PhCwW
cw
Ph CW Dig
Ph CW Dig
Dig
Ph CW Dig
Dig
cw
Ph

cw
cw
Ph CW Dig
Ph CW Dig
Dig
cw

CcwW

Ph CW Dig
Dig
cw
cw

Ph CW Dig

Ph €W Dig

PhCW
cw

Ph CW Dig
Ph CW Dig
Ph €W Dig

Dig
Ph CW

cw

Ph CW Dig
cw
Ph

Ph CW Dig

Exchange
Name and member number
or SIPIC
Serial, name, and S/P/C
Serial, RS(T), and S/P/C
Mame and call area (see websits)
RS and serial

AST and 2char oblast code
or serial

AS, serial, DXCC entrty or WAB
area
RE(T) and NJ county or 5/P or "DX"

Serial and state/prow/"DX" or
A county
Serial and UK district

Both call signs, serial, name
RS(T) and serial
RST, S/IPIC, and power
4-char grid square
Call, name, 10-10 number, 5/P/C
RST and S/P/C

Call signs, sig rpt,
acknowledgement

4-char grid square
RST and serial
RS and serial

RS(T), S/P/C. QRP ARCI
number or pwr

RST, name, S/P/C, and mbr nr(s)
or power
Serial and S/PIC
Serial and PA county or ABRL/RAC
section

Both call signs, serial,
H, name

Both call signs, serial, name

RST S/FIC, and NAQCC mbr

nr or power
6-char grid locator
RST and age (YL may send '00)
RST and serial
Call, name, 10-10 number, S/P/C
AS(T) and I.l::l%:;pr, state/prov,

RS{T), NY county, state/prov.
M nr"[l).g' o

RS(T) and serial or DOK code
4-char grid square

RS(T) and 5/P/C or island
designator

R5(T) and SD courty or SIPIC

Year of membership and chapter
RST, S/P/C, Feld-Hell member nr

RS(T) and IL county or 5/F/G

RST, S/PIC, Flying Pig nr or povver
RST, category, and S/IP/C
RST, S/P/C, name, SKCC number
RS and CQ zone

Serial or ABLHS number

Sponsor's Website

www.cwops.orglewt.html

www.nccesprint.com
www.ylrl.org
www.n2ty.org
www.oceaniadxcontest.com

www.rdrelub.ru
wab.intermip.net
www.k2tcd-berc.org

WWw.cejp.org
www._rsghce.org
www.eLu=sprint.com
www.memorial-oklwc.cz
www.arsqgrp.blogspot.com
www.svhis.org
www.ten-ten.org
www.podxs070.com

www.arr.orgicontests

home.arcor.defwaldemar kebsch
www.oceaniadxcontest.com
www.sactest.net

www.grparci.orgicontests

www.skeegroup.com, www fists na.org

www.azqgsoparty.org
www.nittarvy-arc.net

www.ncjweb.com
www.eu-sprint.com
nagee.info

www.svhis.org
www jarts.jp
jsfc.orglapsprint/aprule.ixt
www.ten-ten.org

www .waldx.org

WwWWw.nygp.org

by F P

www.darc.defref e

I

www.kkn.net/stew

www.usislands.org

www.ipgso.com
www.feldheliclub.org

www.wiawe.orgILQP.html
www.fpgrp.org

www.arl.org/schoolkclub-roundup

www.skccgroup.com
WWW.COWW.com

arlhs.com
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2014 School Club Roundup Results

The joy, wonder, and magic of ham radio is alive and well. — WD1W

The good band conditions of the 2013 — 2014
School Club Roundup’s first session on
October 21 — 25 brought out quite a few more
operators, just as they did for most ham radio
events! As for many other activities throughout
the country, however, the snow and ice storms
during the February 10 — 14 session made op-
erating a lot more challenging. Nevertheless,
the Roundup rules! (For the full results includ-
ing all scores and many comments from the
participating clubs and operators, see www.
arrl.org/contest-results-articles.)

Entries from October were up from 48 to 54,
with QSOs increasing from about 7600 to
more than 8200, and operators up more than
20% to 551. KB3BRT at Cowanesque Valley
School repeated a leading performance in the
Elementary School category. The Middle
School category was again led by KFSCRF
(Viking Radio Club, Eisenhower Middle
School) with a 50-state sweep and more than
a 50% increase in school contacts, K9S0OU
(Bloomington High School South ARC) in-
creased their previous score by 68% to lead
the Senior High School group. University of
Florida club W4DFU repeated as the leader in
the College/University category. Retired
teacher Marvin, N4NY, once again had the
Individual top score with 43 school contacts.

In February 2014, entries were impacted by
the winter weather, with schools reporting
closings or reduced hours, Total entries were
down by three from 70 last year and QSOs
were down almost 800 to 10,088, The number
of operators increased to more than 930, thanks
to 300 reported by W3NCS (North Clarion
County Elementary School ARC). KDENOM
(Dresden Elementary Amateur Radio Station),
W3NCS, and KB3BRT continued to lead the
Elementary School category with KDSNOM
passing W3NCS. The top four schools in the
Middle/Intermediate schools were KSLMS
(Lampasas Middle School Youth ARC},
KESCRF, K7BZN (Chief Joseph Middle
School), and K4WBM (William Byrd Middle
School), K5LMS and KF5CRF swapped

places from the October session

Stations in the High School category were led
by KIBBS (Burr and Burton Amateur Radio
Club). All four leading stations repeated from
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Lew Malchick, N2RQ, n2rq@arrl.net

Call Club or School Location Score
Elernentary/Primary School — WWE
Qct2013 KB3IBAT Cowanesque Valley School ARC PA 31,080
Feb 2014 KD8MNOM DEARS / Dresden Elementary ARS OH 61,773
Middlefntermed/JR High Schoo —WWVE
Oct2013 KFSCHF  Wiking Radio Club, Eisenhower MS OK 213,556
Feb 2014 K5LMS Lampasas Middle School Youth ARC  TX 220458
Senlor High School — WNVE
Cct 2013 Kasou Bloomington High School South ARC  IN 194 142
Feb 2014 K1BBS Burr and Burton Amateur Radio Club VT 237,084
Collage/University — WNVE
Oct 2013 W4DFU Uniersity of Florida FL 260,640
Feb 2014 WANAA Riose Tech Radio Club IN 132 435
College/University — DX
0ot 2013 ON4HTI  STARCom/Vives DX 28,800
Feb2014 OM4HTI  STARCom\Vives DX 48,041
Club/Multi-Op —WNVE
Oct 2013 WM3PEN Holmesburg Amateur Radio Club PA 704
Feb2014 W5KS Lawton Fort Sill ARC OK 16,445
Individual —W/VE
Oct 2013 N4NY SC 16,860
Feb 2014 MaNY SC 23,240

October, with three of the four increasing their
scores, The College/University category had a
new leader (W9NA A, Rose Tech Radio Club)
and many new entries.

Non-gchool clubs also surged from one to four
entries. We always like to recognize and thank
all who sent in scores — thank you! There
were 17 out of 1 18 with fewer than 10 QSOs.

Iimproved Reporting

After a most challenging 2012 — 2013, the
School Club Roundup has experienced sig-
nificant changes in support. Bruce Horn,
WATBNM, has provided an online reporting
utility at www.bdh.net/arrlscr so entries and
comments can be uploaded and posted or cor-
rected immediately. Thank you, Bruce!

In order to help process results quickly, be
sure your log is in Cabrillo format. A list of
logging programs that produce the correct
format as well as a sample log are provided on
the ARRL's School Club Roundup web page
at www.arrl.org/school-club-roundup.

Maintaining a Club

There is a persistent problem to deal with, not
only for the SCR, but for school-based
Amateur Radio activities overall. What hap-
pens when a teacher or club advisor leaves?
Too often it means the end of the club. A num-
ber of teachers/mentors we have known for

years are nearing retirement. We need to find
ways to keep their successful programs going.
If you have ideas, share them with us,

School Club Roundup—2014/2015

During the 2014 - 2015 school year, the
School Club Roundup sessions will be held
on the third full school week of October and
the second full school week of February.
Those dates are Monday, October 20 at 1300Z
through Friday, October 24 at 2359Z and
February 9 — 13, 2015. Students may also be
interested in other winter contests: ARRL
MNovember Sweepstakes Phone (Nov 15— 17),
the ARRL 10 Meter Contest (Dec 13 — 14),
and the SSB edition of the North American
Q80 Party (Jan 17 —18). These are great ways
to foster student interest. See you on the air!

School Club Roundup —

Faster Resulis!

In order to quickly publish final re-
sults, the log submission deadline is
changing to 15 days. For the October
session (Oct 20 — 24), entries must
be submitted by November 8. The
February session (Feb 9 — 13) log
deadline is February 28th.




Radiosport

The 2014 ARRL November Sweepstakes

CW: 2100 UTC Saturday November 1. - 0300 UTC Monday, November 3
Phone: 2100 UTC Saturday, November 15 = 0300 UTC Monday, November 17

=Amateur Radio’s longest-running domestic contest returns
for its 81st year in 2014.

= Join thousands of other operators as they attempt to beat per-
sonal records, win categories, and achieve the coveted Clean
Sweep by working all 83 ARRL sections in a single weekend.

=Entrants may operate for a maximum of 24 of the 36 hours
during the contest period. Off-times must be a minimum of 30
consecutive minutes without listening or transmitting.

=SS CW logs must be e-mailed or postmarked by 0300 UTC
Tuesday, November 18; phone logs must be e-mailed or post-
marked by 0300 UTC Tuesday, December 2. E-mail Cabrillo-
formatted logs to sscw®arrl.org or ssphone@ arrl.org.
Paper logs can be sent to ARRL November Sweepstakes, 225
Main St, Newington, CT 06111.

Complete rules and entry forms can he found at
www.arrl.org/sweepstakes

Lu Romero, W4LT, wearing his lucky shirt as he prepares to pilot his
station in the November Sweepstakes [Linda Romero, photo]

Strays

Celebrating the Anniversary of a Globe-Spanning Contact
Amateurs spanned the Atlantic Ocean in the early 1920s, but the next
challenge was to span the entire globe by radio. On October 18, 1924,
two-way communication was finally established between Frank Bell,
call sign 4A A, a sheep farmer in South Island New Zealand, and Cecil
Goyder, call sign 257, a former pupil of Mill Hill School, operating
from the school in North London, United Kingdom.

To commemorate the 90th anniversary of this historic contact, radio
amateurs at stations in Mill Hill School and Shag Valley, New
Zealand, will recreate the first Goyder/Bell contact, hopefully on a
frequency close to that used in 1924.

The unique call sign 257 will be on the air from October 11 — 18 from
Mill Hill School. Pupils will be able to visit the radio station, speak to
the operators, and even speak over the air. During the same week, a
special station using the call sign ZL4A A will be operating from Shag
Valley in South [sland, New Zealand.

In addition, other events in both countries will be taking place to cel-
ebrate this special anniversary. GB2NZ will be on the air from
September 20 to October 18 from a number of UK locations and on
all bands from 160 through 10 meters. Radio amateurs in New
Zealand will continue to operate ZM90DX on all bands.

Members of the Radio Society of Great Britain (RSGB), which is the
national society for Amateur Radio in the UK, will be providing the
station at Mill Hill School along with much of the supporting docu-
mentation. The school will be using the facility provided by the

RSGB as an interactive learning tool for students.

Don Beattie, G3BJ, RSGB Vice President, commented: “This was a
significant milestone in the development of global communications.
I am delighted that the RSGB is able to help Mill Hill School cele-
brate this anniversary, and share with its pupils and the amateur radio
world the historic nature of this event.”’

Cecil Goyder (left) meeting the Prince of Wales (center) a few days after
the historic contact.
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October Is DX Month

With great contests and typically good propagation,
October is the menth to add some new countries to your log.

October is usually one of the best months
for DX, and that’s the theme for this
month’s issue of OST. Traditionally, the
March/April and September/October equi-
nox periods provide some of the best DX
conditions, on both the high and low bands.
This, along with the running of the best DX
contest of the year, the CQ World Wide DX
SSB Contest on October 25 and 26, will
have the bands full of all kinds of DX dur-
ing October.

Even if you aren’t a contester, you can take
advantage of these great conditions and
the sheer amount of DX that is active in
the week leading up to the CQ WW DX
Phone contest. Before the contest, many
of the Contest DXpedition participants set
up their antennas and stations and will run
tests to make sure everything is running
correctly. This is a great time for DXers to
pick up new countries, including new band
and mode fills.

LZ1GC Heading to Nauru Island
After many months of planning, Stan,
LZ1GC (3D2GC), will be doing a solo
DXpedition to Nauru Island as C21GC
September 28 through October 14. He
has secured flights from Sofia, Bulgaria
to Brisbane, Australia and then on to
Nauru Island, staying at the Menen Hotel.
Stan says this is not a vacation or holiday
and is looking for financial support for
this DXpedition. He expects to be many
kilograms over the baggage allotment.
Stan has contacted the Nauru Director of
Telecommunications, who has received all
of the needed documents for the C21GC
license.

Stan plans to be QRV on 1.8 — 50 MHz on
CW, SSB, and probably on RTTY. He'll
be taking Kenwood TS-480SAT and TS-
480HX transceivers and an ACOM 1011
amplifier, thanks to the support of Lydia
and Vasko, LZ1JK, from ACOM LTD.

90 October 2014

Antennas will include a ground plane
on 160, 80, 60, and 40 meters; an EXP
GP 40-10 meters — which will include
the 12, 17, and 30 meter bands — and a
four-element Yagi for 50 MHz (R139ii).
The C21GC website is now up and run-
ning at www.c2lgc.com and includes his
complete plans, latest news, biographical
information, a list of sponsors, QSL infor-
mation, and contact details.

His suggested transmit frequencies will be
as follows:

CW — 1822.5; 3507, 5371;7007; 10,116
14,010; 18,070; 21,015; 24,895, and
28,010 kHz.

SSB — 5401, 7164; 14,190; 18,140;
21,275; 24,940, and 28 480 kHz

RTTY — 7038; 10,140; 14,088; 18,100;
21,088; 24,922, and 28,088 kHz

Remember, these are the frequencies he
will be transmitting on, and he will be
listening up or down (split) and not on
his transmit frequency. QSL via PayPal,
direct, bureau, and DX Service for spon-
sors. Plans are to upload logs to Club Log
during the DXpedition and he’ll “try fast
LoTW>
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Locations of Nauru and Lord Howe Islands.

VKSL — Lord Howe Island

The Lagunarta DX Group, which consists
of 15 German operators and one operator
from Poland, are heading to Lord Howe
Island in mid-October. Team members
for this one include: Joerg, DF6IC; Joerg,
DF7TH; Mathias, DI2HD; Gerd, DI5STW;
Markus, DJ7EO; Heye, DI9RR; Chris,
DLIMGB; Dietmar, DL3DXX; Paul,
DL5CW; Tom, DL5LYM; Ben, DL6FBL;
Micha, DL6MHW:; Dieter, DL8OH; Joerg,
DL8WPX; Robert, SPSXVY, and Bernd,
VK2IA (DL1VJ). The team plans to arrive
on Lord Howe Island on October 12 and
operate VK9DLX until October 29, de-
parting the following day. During the CQ
World Wide SSB DX Contest, they will
use the call VK9LM, in memory of Rudi,
DJ5SCQ, who passed away in 1995, He
operated with that call several times during
the "80s and *90s. In fact, two of the team
(DL3DXX and DL8WPX) operated with
Rudi using this call.

The team will have 10 “fully operational
HF stations,” including amplifiers, for ac-
tivity on 1.8 — 50 MHz on CW, SSB, and
RTTY. One will be a dedicated 6 meter
station. Rigs will include 11 Elecraft
K3 transceivers, 10 amplifiers (two OM
Power 2500HF, three OM Power 2000HF,
two OM Power 2000+, and three ACOM
1000). They will be operating from “two
separate houses” using Wi-Fi to connect all
the computers to a network for logging and
“communicating between the stations.”

Those 10 stations will have plenty of anten-
nas, including a Titanex V160E 27 meter
high vertical for Top Band; a full-size Four-
Square on 80 meters; another full-size
Four-Square on 40 meters and a four-ele-
ment vertical dipole array; a full-size Four
Square on 30 meters and a four-element
vertical dipole array; two three-element
monoband Yagis on 20 meters as well a
four-element vertical dipole array. On 17,



15, and 12 meters they will have three-
element monoband Yagis and four-element
vertical dipole arrays. For 10 meters they
will have a five-element Yagi and another
four-element vertical dipole array. For the
Magic Band it will be a five-element Yagi.

As of press time the team had not an-
nounced their target transmit frequencies.
They plan to have them on their website,
www.lordhowe2014.0rg, but rest as-
sured, they will be operating split (listen-
ing up or down from their transmit
frequencies). Each of the DXpedition
team members are “paying 100% of their
own travel costs, hotel accommodation,
and food, together with their own contri-
bution toward logistics”” However, with
this in mind they are seeking financial sup-
port to help with the costs of shipping
equipment, antennas, and other needed
supplies. Please visit www.lordhowe
2014.org/sponsoring/howtohelp.php to
help out.

QSL information will be posted on the
VKIDLX/VKILM website. If you need
Lord Howe Island either for an all-time
new one or if you need it on a specific band
or mode, this will be your opportunity with
a huge team effort aimed at working as
many stations as possible.

DX News From Around

the Globe

5V — Togo. The dates for the Czech
DXpedition to Togo, mentioned in last
month’s column, will be September 25 to
October 3. The operators will be OK6DIJ,
OKI1FPS, and OKI1FCJ operating as
S5V7DB, 5V7PS, and SV7ST respectively
on 1.8 — 28 MHz with the focus on the CQ
World Wide RTTY Contest. Their website
is www.cdxp.cz.

FO/A — Austral Islands. Rob, N7QT, has
announced the dates of his October TX5D
holiday-style DXpedition to the Austral
Islands: October 3 — 13. As a reminder,
the Austral Islands are an ARRL® DXCC
separate entity., Activity will be focused
on 80 and 40 meters using CW, SSB, and
digital modes. QSL via N7QT either direct
(with SASE or SAE and $2 or 1 IRC), via
the bureau, LoTW, and e QSL.

S7 — Seychelles. Kasimir, DL2SBY, is
heading to the Seychelles Islands for a
holiday-style operation as S7T9KB. His
first stop will be from Mahe Island from
October 4 — 9 followed by Praslin Island
until October 18. Listen for him on 10—28

MHZ on SSB, CW, and RTTY using his
FT900AT transceiver, Icom 1010 and ver-
ticals. QSL via DL2SBY.

T30 — Western Kiribati. A German team
has announced plans to activate T30D
from Southern Taraw a Atoll from October
2 — 15. Team members will include
DI9HX, DK3CG, DM2AYO, DL2HWA,
DLA4SVA, DL2RNS, DLIRTL, DF7TT,
DL7JO0M, DL2AWG, DL6JGNA, and
DL7VEE. They are planning operations
on 1.8 — 50 MHz on CW, SSB, and RTTY
using four or more stations, each with
500 W amplifiers. They have announced
the following target frequencies:

CW: 1814.5; 3526, 7026; 10,119; 14,026,
18,086, 21,026; 24,906, 28,026, and
50,120 kHz

SSB: 1849, 3805; 7095; 7182; 14,210;
18,120; 21,255; 24,955, 28,455, and
50,120 kHz.

RTTY: 3595; 7046; 10,137; 14.090;
18,099; 21,090, 24,918, and 28,090 kHz.

The T30D team has a website at t30d.
mydx.de. QSL via DL4SVA, plus OQRS.
You can QSL direct or via the DL QSL bu-
reau. The T30D log will go on LoTW later.

YJ — Vanuatu. YJOX, Vanuatu, is the
expedition destination for team leader
ZIL3PAH and fellow operators ZL4PW,
ZI.3GA, and G3USR, October 3 — 14.
The flights are booked and a seaside villa
is secured. They will have a pair of K3
transceivers with amplifiers, a K2 trans-
ceiver in reserve. They will be operating
CW, RTTY, and SSB. For antennas they
have HEX-BEAMs, a six-element 6 meter
Yagi, and verticals for 30, 40, and 80 at the
edge of the sea. See foldingantennas.com
for more on the antennas they are taking
along. Updated information from ZL.3GA
says that 160 meters is definitely being
planned.

On 6 meters they will have a breakable
beacon with a K3/KPAS00 ready to switch
to 6 if the band opens. [A breakable beacon
is a regular transceiver set up to operate as
abeacon. With the K3 transceiver, abeacon
message isrecorded in one of the K3’s mes-
sage memories. A time delay is set and the
message repeat function engaged. The K3
transmits the message and then switches to
receive for the delay period, during which
a calling station can be heard. If a calling
station is heard, the operator disengages or
“breaks’ the beacon message repeat, com-

L l-d.I}]Ven

Dr Glenn Johnson, W0GJ (WU3RYJ); Yamini
Sadinei, VU2YAM, and Mr Suri, VU2MY, taok
a moment for a photo op while attending

the ARRL Centennial Convention. Suri is
planning ancther International DXpedition
from Port Blair, Andaman Islands (\VU4) in
December, [Bernie McClenny, W3UR, photo]

pletes the contact, and restarts the message
beacon. — Ed.] Luc, PT7WA, has joined
the team as pilot for Spanish speakers. The
organizers say YJ is highly sought after in
Latin America. Luc will handle requests
from South and Central America and the
Caribbean only. They will have a Club Log
online log and OQRS. The logs will go on
LoTW within 3 months. ZI.3PAH will be
the QSL manager. Follow them on yj2014.
wordpress.com.

ZK3 — Tokelau. SPSEAQ and SPSES
will be going to Tokelau to be QRV
October 8 — 31 or so on 80 — 10 meters.
Entry approvals for the Nukunonu Atoll
and Tokelau visas have been received; the
preliminary ship booking is done and the
local accommodation has been secured.
ZK3Q and the ZK3E call signs will be
confirmed on arrival. There is also some
activity from SW planned on the way back
home, in early November. They have a
website at zk3.spSdrh.com.

Wrap Up

That’s it for this month, with thanks to
KE3Q and The Daily DX for helping to
make this month’s column possible.
Next month we will report on another
VU4 DXpedition by an all Indian team
going to both Nicobar and Andaman
Islands. Don’t forget to send your DX
news, photos, and club newsletters to
w3ur@arrl.org. Until next month, see
youin the pileups! — Bermie, W3UR

October 2014 91



The World Above 50 MHz

‘3 Jon Jones, NOJK, nOjk@arrl.org

< Spectacular Propagation Adds Radio
Fireworks to the 4th of July

Record-breaking propagation makes 6 meter history.

The 20114 July 4 holiday weekend may go
down as one of the best ever on 6 meters.
Some rare, remarkable, and very strong
openings provided fireworks day after
day. David, N1ZHE, says “In my opin-

ion, they were EPIC!” Alex, /"
EABDBM, was so loud on the 5th

and 6th many thought it must be F2.

The holiday festivities started early
on July 3 when Li, BA4SI, worked
many in Europe around 0950Z.
Later, stations along the East Coast
had a strong opening to Europe for
hours. Lauren, WOLD (FM03), X\

worked CT1, EA, and SM at 2100Z. \\ \ S

Around 2310Z (July 4JST)Han,JEIBMJ, 19 / "‘\-‘ o '%ﬁ,f"*,‘l’ —
heard loud Russian TV signals. Bo, OX3LX, s ' Nf =

was active and Han asked him to listen for el _ b

him. Bo immediately heard JE1IBMJ with a
599 signal and they worked at 2313Z. After
this contact, Bo worked 49 stations in Japan
including “JA1,JA2 —6,JA9, and JAO” (see
Figure 1). These are the first terrestrial JA —
OX 6 meter contacts known. From the
ON4KST chat page July 4 UTC:

00:19:20; OX3LX Bo—JEIBMI; 40 to
50 JAsinlog

00:19:04; JE1BMI Han, Great BO!
How many JAs about? Zone 40 very rare
for JAs.

00:18:35; OX3LX Bo—JEIBMI;
What a pile up wow

Flgure 1 — Comparison of the June 29, 2012
and July 3, 2014 openings. The 2012 opening
included over-the-North-Polar-region paths
from northwestern W7 into and eastern Europe
(green). In 2014, just a few days later in the
year, OX3LX in Greenland began making
contacts over the North Pole into Japan (red).
The blue dot, near is the approximate position
of the Magnetic Dip MNorth Pole. [Jim, KeMIO/
KH6, map]

June 29, 2012, these included over-the-
North-Polar-region paths from northwest-
ern W7 on into northern and eastern
Europe (green). Analysis strongly sug-
gested that these paths were the result of a
combination of auroral E,, polar E,, and
mid latitude E, all linked together. ! Start-
ing from the W7 side, these 2012 contacts
were consistent with an auroral E; hop,
linked to a polar E, hop, linked to one or
two mid latitude E, on the BEuropean side.
(JWTQIA was worked in the Midwest the
same day).

Han notes “the bearing to OX is only 4°
from the North Pole. On HF the signals usu-
ally have a polar FAI flutter. Bo’s signal did
not have a flutter tone’* Han notes this path
is similar to JA — VYOHL (June 15, 2013)
and JA —VY2ZM (June 12, 2012). It goes
through the aurora zone.

Propagation expert Jim Kennedy, K6MIO,
reviewed this opening:

Backin2012,near the end of June, there
was a rather spectacular series of E, open-
ings on a worldwide basis. In particular, on

Kennedy, 2013 “Proceedings of the 47th
Conference of the Central States VHF
Society" p 109; also Kennedy, 2014, DUBUS
2/2014, p 40.
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Now, this year, just a few days later in
the vear, on July 3, starting shortly before
UTC 00:00, OX3LX in Greenland began
making contacts over the North Pole into

Japan. Figure 1 shows some of these con-
tacts in red, The blue dot, near the geo-

graphic North Pole ,is the approximate

position of the Magnetic Dip North

Pole. A preliminary review suggests

that, starting from the Greenland

side, thisis consistent with one hop of
polar E; (always daylight in the sum-
mer North Polar region), to an auroral

E, hop, and finally to an evening-peak
mid latitude E; hop.

It would appear that the two 2012 and
2014 openings were both the result of ba-
sically the same set of propagation links.
—Jim

After the polar opening to Japan faded, Bo
had a strong opening into the Midwestern
states and Canada for a couple of hours.
NWOW (EM47) said Bo was 599. The
VYOSNO/ (FP33) was also heard across
the heartland including NOJK (EM28) at
0220Z. The DX continued on the 4th.
NWOW had D44 TS “599 in for 1.5 hours”
Dennis, K7BY (FM04), worked A45XR at
1420Z. At the same time, Dave, N9HF
(EL99), worked Ami, 4X4DK, for Dave’s
country # 99 on 6 meters. Alex, EASDBM
(IL180h), worked west to Texas and
Colorado (KOYW (DM67), 14297Z; KOGU
(DN70), 16527) and was spotted by
K6QXY (CM88) and W6TOD (DM15).

July 5 started out with Alex, EASDBM,
working east to Japan around 1000Z. Alex
began working stateside around 1320Z.
The opening progressed west, At 1520Z
NOJK (EM28) worked EASDBM on CW at
15207 fixed mobile with 100 W and a
whip. WB8VLC (CN84) heard me calling
Alex. WWOE worked Alex, then NWOW
(EM47) spotted him “40 over $-9 calling
for west coast’ at 1805Z. Many western sta-
tions went into Alex’s log such as Ray,
W2RS (DM41), who worked him using



150 W to a Hy-Gain AV-620 vertical from
Arizona at 1747Z. *“1 gave him a 55 report,
but his signal later built up to S8. That
seems awfully strong for 4 — 5 hop E, (the
distance is 5456 miles).”

The strong signals were likely due to
chordal E_ hops. Six meters remained open
to North America from the C anary Islands
until after 22507, That is over 9 hours!
CNBKD gave many a new country includ-
ing KOYW (DM67) at 1333Z. Bruce
heard Mohammed work many on the West
Coast. Jay, KOGU (DN70), made 22 JA
contacts.

As the sun rose over the East Coast Sunday
July 6, EASDBM spotted the WA10IB/b
(FN54) at 1021Z. By 11157, KOHA
(EN10} in Nebraska heard him 599. Rick,
WORT (EM27), logged EASIL at 13537
and EASDBM 59 at 1402Z. Kirk, K4RO
(EM66), at 16167 had YO4ATW answer
his CQ on 50.093 MHz CW. “I was running
100 W to an HF antenna without any 6
meter elements.” Alex was in to the Pacific
Northwest by 16267 when K7CW (CN87)
logged EASDBM for his country # 105.
John, KF7PCL (CN76), had EASDBM
“rise out of the noise™ at 1706Z and
“worked with a 559 signal”

Multihop E, to Europe and Africa contin-
ued for hours. Mike, WBEVLC (CN84),
reports that he worked EASDBM on at

19547 with honest 599 for reports on
6 meters, 50,081 MHz CW at both ends.
Alex is still in now over 2 hours later,
Using 41/2 elements, broken 5 ele ment, on
13 foot boom Yagi at 30 feet and 100 W. [
used a broken beam to work EASDBM in
the Canary Islands for WAC.

At 2115Z the band suddenly opened from
Alaska to the Midwest and southeast states.
WOWOI (EN22) had KL7RA in with a
“bone crushing signal” and KL7KY 559.
Many stations in the southeastern states
were able to work Alaska for their WAS.
Other Alaskans spotted were WLTN,
KL7NO, and KL7HBK. That evening an-
other opening for OX3LX south to W4ETN
(EM83) and on west.

July 7 FP/KV 1] caught a great opening and
worked KOYW at 0007Z. Bruce notes

FP is always tough due to the geography
of Miquelon Island forcing the operators to
operate on the east side of the island’s
spine. The relatively high takeoff angle is
very tough to overcome.

The July 7 opening continued as W7EW
(CN84) worked EATKW at 1708Z.

July 8 UTC arrived with a huge opening
between Japan and the west coast states.
KF7PCL worked JE1IBMIJ (QMO35) at
0519Z. Bill, K2PO (CN&5), worked 26 JAs
with a K3 transceiver and two-element
SteppIR. Jim, W70UU (DN22), Idaho
worked 22, Paul, K7CW, and Johnny,
KE7V (CN88), said it was open to Japan
from 0118 to 0400Z, dropped out then back
stronger than ever 0500 to after 1000Z!
Johnny worked 300 JAs, “DS5ACV at
08327, BA4SI at 0836Z, and DS40TV at
0850Z. Worked many JA6s. Biggest thrill
was hearing Li, BA4SI, S9 plus call over a
huge pileup of JAs” This and other JA —
West Coast openings this summer took
place later than the summer solstice short
path (SSSP) contacts between Japan and
North A merica the last couple of seasons.
The SSSP contacts peak around 2300Z.
Diurnal E, peaks tend to support E, propa-
gation from the western states to Japan on 6
meters around 0500Z and later.

Transpacific Tropeo

Duct Analysis

Tropospheric ducts seem to form between
the mainland and Hawaii almost every sum-
mer and this year was no exception. But the
KH6 — W6 tropospheric opening in early
July, 2014 was one of the longest yet ob-
served, lasting for 8 days.

There have been other openings that were
more widespread. One in 1995 extended all
the way to the Canadian border, allowing
several stations in Washington state to work
KH6HME. During that opening W7FI was
credited with setting a new land-to-land
144 MHz DX record when he worked
KH6HME over a distance of 4333 kilome-
ters (KH6HME had worked WiLP/MM
over a greater distance). There were also
earlier openings that resulted in contacts all
the way into the microwave region.

The early July 2014 opening produced no
microwave contacts, but for sheer longev-
ity it was one of the best. The opening
began on Wednesday afternoon, July 2
when WB6NOA and perhaps others first
heard the KH6HME beacon. On Friday
night (July 4), I posted a video on YouTube
illustrating how the 144 and 432 MHz bea-
cons sounded by then in DM13cs (the
Orange County foothills): youtu.be/
Uucyw8Y9s0.

On Saturday (July 5), Fred Honnold,

KH7Y, made the 5-hour round trip drive
from his home to the beacon site at 8000
feet elevation on Mauna Loa. He worked a
number of California stations on 144,
223.5, and 432 MHz with excellent signals.
Meanwhile, three other Hawaiian stations
worked the mainland from much lower el-
evations: KH6/K6MIO, KH6SX, and
WH6XM.

This duct proved to be much like earlier
ones. On the California end the duct was
low, perhaps as low as 1000 feet asl at times.
But on the Hawaiian end, the duct was cen-
tered somewhere near the beacon site at
8000 feet. Stations at low elevations near
Hilo were not nearly as loud as Fred. who
was signing KH6HME in honor of the late
Paul Lieb, who made this path famous.

To illustrate just how good the path was, 1
made and posted a video of part of a contact
with KH6HME (KH7Y, operator) on
223.5 MHz FM, where Fred was running
all of 15 W. Was he loud on FM 2505 miles
away? Judge for yourself: youtu.be/
XOyaUNMYIGg.

This was all happening Saturday. On
Sunday afternoon (July 6), the beacons
were still loud in Orange County. At the
same time, KOFVY (400 miles to the north)
was hearing a 599 signal from the 144 MHz
beacon on a handheld IC-202 in the hills
above San Mateo at 1700 feet asl overlook -
ing Half Moon Bay. Fred had gone home
Saturday night. but I worked KH6/K6MIO
and KH6SX again Sunday afternoon.
Here’s how the KH6HME beacons sounded
by Sunday afternoon, 4 days into the open -
ing: youtu.be iQiTW8U_¢gD3.

Early the following Thursday morning
(July 10) the KH6HME beacons were still
rolling in to southern California on the
eighth day of this duct. This had become
one of the longest KH6 tropo openings in
memory. Personally, I thought the 1973
duct was pretty impressive, but it only
lasted for 5 days. The beacons finally faded
out for the last time during this opening
sometime on the eighth day.

Here’s how KH6HME/B sounded at N6NB
a few hours before the opening ended
Thursday, July 10: youtu.be/WXBkv
M8WxG8 — Wayne Gverbeck, NONB

On the Bands

50 MHz. W5KI (EM36) worked JEIBMJ
(QMO05) 23287 July 2. KOYW (DN67)
logged K6CS/p (CN71) for a new grid
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July 4. Charlie, K6CS, gave many contacts
with the rare CN71 grid (see Figure 2). On
the 11th, Leo, KI6HI (DMO03), worked 27
JA stations around 0600Z. Paul, K7TCW,
worked KH8/W7GI on EME the 14th. July
20 K7ULS (DN41) heard FSBUI on JT65
at 2150Z. The CQ VHF contest was slow,
but just before the end, stations in Texas
had an opening to Europe. Matt, W3UUM
(EL29), worked DL8YHR, HASFK, and
DJ6YX just before 2100Z. NWOW
(EM47) worked rare NU60 (CN70) for a
new grid.

On July 21, GBBCG (1070) had a strong E,
opening to North America. Peter made over
200 North American contacts. “Grid fields
worked were DM, DN, EM, EN, FM, EN,
and GN.” NOJK (EM28), using an M2 HO
loop with 100 W; NOCWR (EM29), and
NOLL (EM09) all worked Peter around
1700Z. Peter was solid copy on the loop.
Tim, NWOW (EM47), did well with 22
EBuropean stations logged including SV8CS
from 1406-1646Z and a “second round™
from 173819077 when he worked another
38.

G(6), OZ(3), SMTGVE, ON(5),
LASUF, PA(3), DL(8), OESICI, and
OE3XMA, LX11X, OK2POI, IKOFTA,
HASIJI, SP3RNZ and a host of others.
Signals where faue 599 for at least 80% of
them. The piles were huge. Conditions
were the best of this season bar-none for
me into Europe.

VEISKY (FN74) had a strong opening to
Europe from 1200—-1400Z July 22. On the
23rd Rich, KIHTY, reports:

there was an E, opening from the mid-

Atlantic area to northern Europe this
morning. [ wasabittoo far west (FM18ap)
to work very much with only a G and an
El station making it into the KIHTV log.
[ heard SP and OZ stations weakly.
However, K2PLF in FM19sp (northern
MD) was heard running dozens of stations
(DL, SP, G, GM, F, EI, SM, etc), most
of them in northern Europe. He is only
105 miles northeast of my QTH but
enough of a distance tohave a major etfect
onworking the DX on this opening. These
QS0 occurred between 1300 and 1430Z.

A second “late” European opening took
place from July 23 1900 — 2100Z, which
favored W9 and WO. Craig, KOCT (EN50),
ran many Europeans including UXOUN.
NWOW did great again working
“MMOAMW, OE (1), GM 4), PA (2), G
(8),DL (9), LX (1),F (5),EI (1), IK (1), 85
(1), ON (1), and SM7FIE = 36 Total’” This
opening did not go much west of the EN40,
EN50, and EM47 grids. WOWOIL (EN22)
managed a marginal contact with G§8BCG.

Sunday July 26 TF35G (HP94) Iceland
spotted the K1MS/b (FN42) and was
worked by K2ZMUB (FN21) at 22437Z.
Later OX3KQ and MMOAMW worked
west to Minnesota, Missouri, and Nebraska.
K1TOL found OH6DD at 0037Z July 27
“for a new grid” KUIC/VPO was active
from VPOGE’s home working many.

On July 31, UTC E, linked with Aurora E,
to the Arctic. The VYOSNO/b (FP53) was
spotted from W1 west to W7 and many
heard the VYOYHK/ (EP28). Here in
Kansas, the VYOSNO/b was in almost
2 hours (NOJK EM28) and audible on a
whip antenna. This is the loudest I heard

Flgure 2 — Charlie's, KECS, portable location in rare grid CN71, California. [Charlie
Swim, K6CS, photo]
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this beacon since December, 2001. Many
Canadians were active from rare grids. 1
worked VE2IR (FN45) at 0145Z. Larry,
NOLL (EMO09), worked VE2CSI and
VE2TKH (FO60) at 0230Z and VE7TDAY
(DO70) at 0549Z7. The month ended with a
rare summer time E, — TEP opening be-
tween PY 1RO (GG87) to Europe ~ 1800Z.
DK2EA had Rolf “599" to JO50 at 1814Z.
Thanks to WAIRKS, WA3IUH, N1ZHE,
NOKE, NDOB, VPOGE, and WA2GEN for
their reports.

144 MHz. Bill, W8QZA, San Diego
worked KH6HME on tropo July 5 using a
FT-817 and a four-element Yagi. John,
KFOM (EM17), worked VE3KKL (FN25)
onE_ July 11 at 0017Z. On July 22, KFOM
worked KESJXC (EL39). July 25 K5SW
(EM25) worked WDOBQM (DN81) at
1300Z. Alan, KAOJGH (EN10), worked
WDOBOQM 14417 and WATKYM (DN71)
Wyoming at 14547, July 26, KAOJGH
spotted WOANH (EN47) and KOSIX
(EN35) at 1304Z. KFOM and NOIRS
(EM29) worked KX4R (EM73) on tropo at
1230Z. July 27 KFOM worked WB4JGG
(EM735) at 0355Z. NOIRS (EM29) and
KFOM spotted the WDO9BGA/Db (EN53) at
1153Z the 27th. WBPAT received 2 meter
DXCC # 127.

222 MHz. NOIRS (EM29) worked KN4OK
(EM64) July 25 at 11527 on tropo.

80 GHz. On June 23, Ron, K6GZA, and
Bob, KF6KVG, on Mt Diablo (CM97av)
worked Goran, AD6IW, on Mt Lassen
(CN90f1) for a new world distance record of
289 kilometers.

Here and There

KHY/WA2YUN/B is off the air. Colin
left Wake Island July 11 and relates “It
has been a lot of fun working 6 meters.
The beacon has been heard in some sur-
prising places. There will be no one to
keep the beacon going when [ leave”
Courtesy of Fred, KH7Y.

Jim, K6MIO/KH6, notes a recent predic-
tion by the Royal Observatory of
Belgium for Solar Cycle 24 suggests the
second peak will be near the end of 2014.

Brian, WA 1ZMS, received the Brendan
Medal from the Irish Transmitting
Society at the ARRL® Centennial
Convention.



Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org /special-event-stations

Working special event stations is an enjoyable way to help commemorate history.

Many provide a special QSL card or certificate!

Sep 6 - Sep 14, 0000Z - 2359Z, W6Q,
Brookfield, |L. Six Meter Club of Chicago, KSONA,
Route 66 OnThe Air. 18.160 14.266 7.266 3.866.
QSL. Michael Huedepohl, 3532 Raymond Ave,
Brookfield, IL 6051 3. www.k9ona.com

Sep 10 -Sep 21,0000Z - 2359Z, K4MIA,
Loxahatchee, FL. PBSE Radio Society. Mational
POW MIA Recognition Day Special Event
Station. 21.300 18.150 14.265 7.185. QSL. Mi-
chael Bald. 6758 Hall Blvd, Loxahatchee, FL
33470. Sister station K4MIA/7 in operation some
days. Please take time to remember our FOWs
and MIAs as well as their families. www.qrz.com/
db/kdmia

Sep 20, 1400Z - 2100Z, N2R, Englishtown,
MJ. Royal Rangers NJ District. 2014 Powwow
Amateur Radio Event. 21.310 14,250 7.230
3.850. Certificate & QSL. Lawrence Stewart,
O'Hensyn Village 4A, Budd Lake, NJ 07828, We
will be operating HF 80 to 15 mesters on phone,
CW, and PSK. We will also attempt to use FM
satellite S050 and possibly the ISS. kaZzhjh@
optonline.net

Sep 27, 1400Z - 1930Z, NC4AR, Thomas-
ville, NC. Tri-County Amateur Radio Club, Every-
body’s Day. 7.210. Certificate. NC4AR, PO Box
747, Trinity, NC 27370. Certificate instructions at
URL. www.qrz.com/db/ncdar or www.ncdar.
org

Sep 27, 1500Z - 2200Z, WOPVR, Spring
Green, WI. Pine Valley Repeater Club. Long
Island East Qualification for US Islands Pro-
gram. 14.275 14.070 7.255. QSL. Ralph Hen-
drickson, S 6509 Cty Rd J, Virogua, WI 54665.
www.w9pvr.com

Sep 27 -Sep 28, 19002 - 0400Z, WETGV,
Sahuarita, AZ. Green Valley Amateur Radio Club.
20th Annual Fiesta Sahuarita. 14.246 14.244
14.242. Certificate & QSL. Green Valley Amateur
Radio Club, 601 N La Canada Dr (SAV), Green
Valley, AZ 85614, www.gvarc.us

Oct 2 - Oct 5, 1400Z - 2000Z, WER,
Beckley, WV. Black Diamond Amateur Radio
Club. Rocket Boys Festival — Octobar Sky.
14,280 7.280, Certificate, Rocket Boys Special
Event Station, John Hyme, W8HY, PO Box 472,
Beaver, WV 25801. www.qsl.net/wv8bd/rbf

Oct 3 - Oct 6, 0000Z - 2359Z, N1FD,
Mashua, NH, Nashua Area Radic Club. 35th
Anniversary. SSB 28.40021.30014.285 7.200
3.900; CW 30 kHz from band edge. QSL. Nashua
Area Radio Club 35th Anniversary, PO Box 248,
Mashua, NH 03061, www.n1fd.org

Oct 4, 1400Z - 2000Z, WACAR, Chesa-
peake, VA. Chesapeake Amateur Radio Service.
5th Annual Waterways Heritage Festival.
21.340 14.240 7.240. Certificate. Chesapeake
Amateur Radic Service, 116 Reservation Rd,
Chesapeake, VA 23322. Certificate sent via
e-mail; see website for details. www.wécar.org

Oct 4, 1400Z - 2100Z, NSBAT, Berwyn, IL.
Chicago Suburban Radio Association. 90th An-
niversary. 7.245 QSL. Ed Schumacher, 3011
Becket Ave, Westchester, IL 60154, Celebrating
from our birthplace, Berwyn, IL. Setup will be at
the Berwyn Historical Society during the 45th
Houby Days Festival. Check website for develop-
ing details on times, call signs, and other frequen-
cies. www.csraham.com

Oct 4 - Oct 5, 1200Z - 0000Z, K4C,
Dawsonville, GA. Toccoa-Stephens Chamber of
Commerce. Currahee Military Weekend, Band
of Brothers, Camp Toccoa. 14.308 7.256
147.330 3.875. QSL. Bruce Perry, 102 Clearwa-
ter Dr, Dawsonville, GA 30534, kkdrwj @ arrl.net
or www.qrz.com/db/kk 4rwj

Oct 4 - 0ct 5,1321Z - 1321Z, K3NQT,
Bedford, PA. Bedford County Amateur Radio
Society. 50th Fall Foliage Festival 28.450
14.250 7.260 7.050Q, Certificate & QSL. See URL,
or direct to SE Fall Foliage, 300 Cumberland Rd,
Bedford, PA 15522, Promoting Amateur Radio
and its role in publfic service. Amateurs will be
providing communications for the transportation
services during the event. www.bcars.org

Oct 4 -0ct 5,1600Z - 0400Z, K4C, Toccoa,
GA. Currahee Military Weekend. 14.308 14.070
7.256. QSL. Bruce Perry, 102 Clearwater Dr,
Dawsonville, GA 30534. Operating from
“3 miles up”on Currahee Mountain for the Toccoa-
Stephens Military weekend. For Q5L card, e-mail
nédstg @arrl.net. www.qrz.com/db/kdc

Oct 4 - Oct 8, 0001Z - 1200Z, KOL, Em-
poria, KS. Emporia State University Amateur
Radio Club. Lunar Eclipse. 14.27021.310 7.230.
QSL. Dwight Moore, Campus Box 4050, 1 Kellog
Cir, Emporia, KS 66801.

Oct 10-Nov 10, 1010Z - 1212Z, W7TA,
Feno, NV. Sierra Nevada Amateur Radio Society.
Nevada Sesquicentennial Celebration.
20 meters. QSL. SNARS, PO Box 7727, Reno,
NV 82510. No specific freqs at this time. Ve are
planning to replicate the sending of the Nevada
state constitution to Washington DC wia Morse
code, where it was signed by President Lincoin,
declaring Nevada as a sfate. This was the longest
code message ever sent (at that time) and it took
several days and numerous refays across the
country. www.snars.org

Oct 11, 1300Z - 2200Z, NEOQP, Various
locations, NE. Lincoln NE Chapter of Quarter
Century Wireless Association. Nebraska Rare
County Activation. See URL for frequencies.
QSL. QCWA Chapter 025, Reynolds Davis,
KOGND, 3901 S 42nd, Linceln, NE 68506. qewa.
org/chapter025.htm

Oct 11, 1400Z - 1800Z, NC4AMC, Troy, NC.
Montgomery Amateur Radio Society. Uwharrie
Mountain Festival. 14.250 14.030 7.250. Cer-
tificate, Donald L. Grady, KG4ZRBH, 120 Woodline
Dr, Troy, NC 27371.

Oct 11, 1400Z - 2000Z, W5QX, San An-
gelo, TX. San Angelo Amateur Radic Club. 90th
Anniversary Celebration. 14.230 7.230146.54
— PL 103.5. Certificate. SAARC, PO Box 4002,
San Angelo, TX 76902, www.w5qx.org

Oct 11, 1400Z - 2100Z, W5I, Denison, TX.
Grayson County Amateur Radio Club. Eisen-
hower Birthday Celebration. PSK31 14.070
7.070; SSB 14.250 7.250. QSL. K5EGCC, 718 E
Hwy 82 #198, Sherman, TX 750390. We will be
operating SSB and PSK31 on 20 and 40 meters,
depending on band conditions. www.k5gcc.org

Oct 11, 1500Z - 2200Z, K9HAM, Godfrey,
IL. Lewis & Clark Radio Club Inc. 30th Anniver-
sary. 21.320 21.250 18.150 18.130 14.250
14.225 7.250 7.230; 10 meters if open. Certificate
& QSL. Lewis & Clark Radio Club Inc, KSHAM,

PO Box 553, Godirey, IL 62035. We have been
an ARRL Affiliated Club for 30 years. www.
k9ham.org

Oct 11, 1600Z - 2000Z, N4W, Athens, TN.
McMinn County Amateur Radio Club. USS
Charles R. Ware Reunion Special Event.
14.340 14.225 7.290 7.175. Certificate. McMinn
County Amateur Radio Club, 206 Woodman St,
Athens, TN 37303. Email or SASE certificate
available, see instructions on event website.
Contacts will be made in the General portion of
the 20 and 40 meter bands. www.mcminnarc.
com/NdWweb/N4W.html

Oct 11, 1600Z - 2300Z, NISIW, San Diego,
CA. USS Midway (CV-41) Museum Ship. US
Mavy Birthday Special Event. 14.320 7.250;
PSK31 14.070; D-STAR REF1C. Q5L. USS
Midway (CV-41) Museum Radio Room, 910 N
Harbor Dr, San Diego, CA 92101.

Oct 11 -0ct 12,1321Z-1321Z, K3NQT,
Bedford, PA. Bedford County Amateur Radio
Society. 50th Fall Foliage Festival. 28.450
14.250 7.260 7.050. Certificate & QSL. See URL
or direct to SE Fall Foliage, 300 Cumberland Rd,
Bedford, PA 15522, See Oct 4 — 5 listing. www.
bears.org

Oct 11 - Oct 12, 14227 - 1421Z, WOD,
Macon, MO. Macon County Amateur Radio Club.
Lester Dent — Doc Savage Special Event.
14.270 14.070 7.270 3.970. Certificate. Macon
County ARC, PO Box 13, Macon, MO 63552,
www.maconcountyarc.net

Oct 11 - Oct 12, 1500Z - 2100Z, WiW,
Mew Milford, CT. Morthville Amateur Radio As-
sociation. Warren Fall Festival. 14.200. QSL.
NA1RA, PO Box 354, New Milford, CT 06776.
QSL will be via LoTW by NATRA using W1W.
www.nalra.org

Oct 11 - Nov 11, 0000Z - 0500Z, CK 3G,
Mississauga, ON, Canada. Robert Emerson.
150th Anniversary of the Quebec Conference.
28.525 14,270 21.295 24 940. QSL. Robert
Emerson, VE3RHE/CK3Q, 6950 Summer
Heights Dr, Mississauga, ON L5N 7ES, Canada.
VESRHE will be operating as CK3Q to celebrate
the 150th Anniversary of the Quebec Conference.
canada-150th.ca

Oct 12 - Oct 20, O000Z - 2359Z, WeQ,
Healdsburg, CA. Will Pattullo. 25th Anniversary
San Francisco Great Quake of '89. 28.465
21.26514.265 7.265. QSL. WBQ —Will Pattullo,
161 Presidential Cir, Healdsburg, CA 95448.
www.gqrz.com/db/ae6yb or aebyb.jigsy.com

Oct 16 ~-Nov 15, 0900Z - 2359Z, 004CLM,
Knokke, Belguim. Club Station ONZ. SES
OO4CLM. 21.245 21.020 14.145 14.020. Cer-
tificate & QSL. lvo Maertens, Ruitingen 2,
Knokke-Heist 8301, Belguim. To commemorate
the liberation of our town Knokke in 1944, a free-
of-charge award is available as a PDF, see
website for information. QSL goes 100% via the
bureau for each contact made. www.oo4clm.be

Oct 17 - Oct 18, 1800Z - 2100Z, W5SB,
Plano, TX. USCG Auxiliary. 75 USCG Auxiliary
Anniversary. 14.230 7.220. QSL. Walt Evanyk,
3200 Sherrye Dr, Plano, TX 75074. shaneford @
aol.com

Oct 18, 0B800Z - 1700Z, K4B, Naples, FL.
Boy Scouts of America, Southwest Florida Coun-
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cil, Alligator District. 57th Annual Jamboree on
the Air. 28.36021.370 14.2807.192. QSL. BSA
JOTA c/fo ABASWE Naples American Red Cross,
2610 Northbrooke Plaza Dr, Naples, FL 34118,
bsaswfl52@ gmail.com

Oct 18, 0200Z - 1500Z, W1L, Fall River,
MA, USCG Auxiliary, USCG Auxiliary 75th An-
niversary Radio Day. 28.400 21.300 14.250
7.200. QSL. Larry L. Beavers, 297 Clarkson St,
Fall River, MA 02724,

Oect 18, 1300Z - 1800Z, WAM, Milledgeville,
GA. Milledgeville Amateur Radio Club. Deep
Roots Festival. 21.300 14.240 7.220. Q5SL. Ctis
Murphy, W4AQOY, PO Box 144, Sandersville, GA
31082.

Qct 18, 1300Z - 2000Z, K2G, Babylon, NY.
US Coast Guard Auxiliary D1 — SR. US Coast
Guard Auxiliary 75th Anniversary. General
portion of the 20 and 40 meter bands, QSL.
KAZHHO/K2G, 59 Roosevelt St, Babylon, NY
11702

Oct 18, 1300Z - 2300Z, W8E, Loveland, OH,
United States Coast Guard Auxiliary. 75th An-
niversary of the United States Coast Guard
Auxiliary. 7.234. QSL. Dave Stroup, 6138 Misty
Creek Dr, Loveland, OH 45140, egaux8@yahoo.
com

Oct 18, 1400Z - 2100Z, W1H, Owls Head,
ME. US Coast Guard Auxiliary. 75th Anniversary
of the Coast Guard Auxiliary, 28.425 21,325
14.275 7.185. QSL. Bill Hopwood, PO Box 272,
Elkins, NH 03233.

Oct 18, 1400Z - 2200Z, K3G. Media, PA.
US Coast Guard Auxiliary. 75th Anniversary.
28.33021.330 14.270 7.270. Q5L. Dan Amoroso,
196 Dam View Dr, W3DI, Media, PA 19063, wow.
uscgaux.info/content.php?unit=053 — 04 —
07&category=1338125685

Oct 18, 1400Z - 2300Z; NTZ, Apache Junc-
tion, AZ, USCG AuxFlotilla 114-10-8, US Coast
Guard Auxiliary 75th Anniversary. 21.310
14.310 14.070. QSL. Paul Swietek, 5427 E
Broadway Ave, Apache Junction, AZ 85119,
www.qrz.com/db/n7z

Oct 18, 1400Z - 2300Z, K 51, Blackwell, OK.
US Coast Guard Auxiliary. Coast Guard Auxil-
iary 75th Anniversary, VHF 146.970 145.190,
digital 3.590; 3.800. QSL. Mike Baker, AESUS,

October 2014 W1AW Qualifying Runs

Earn your Cade Proficiency certificate or endorsements by listening to W1AW

911 Robin Rd, Blackwell, OK 74631. Special
event stations will be on the air to explain the
duties of the Coast Guard Auxiliary.

Oct 18, 1400Z - 2300Z, W1Z East Free-
town, MA. US Coast Guard Auxiliary. USCG
Auxiliary 75th Anniversary. 18.130 14.280
7.280. QSL. Paul G. Sadeck, 80 Doctor Braley
Rd, East Freetown, MA 02717.

Oct 18, 1500Z - 2200Z, N4M, Mount Dora,
FL. US Coast Guard Auxiliary, District 7, Flotilla
43. US Coast Guard Auxiliary 75th Anniver-
sary. 14.280. QSL. David A, Pennell, NP2MR,
2031 Bayside Ave, Mount Dora, FL 32757.

Oct 18, 1600Z - 2100Z, WE7GV, Tubac,
AZ. GreenValley Amateur Radio Club. 39th Juan
Bautista de Anza Special Event. 14.246 14.244
14.242. Certificate & QSL. Green Valley Amateur
Radio Club, 601 N La Canada Dr (SAV), Green
Valley, AZ 85614. www. gvarc.us/

Oct 18, 1600Z - 2300Z, K6A, Borrego
Springs, CA. US Coast Guard Auxiliary, San
Diego. US Coast Guard Auxiliary 75th Anni-
versary Special Event. 14,230 7.225 3.855.
QSL. US Coast Guard Auxiliary, 2765 Borrego
Air Ranch Rd, Borrego Springs, CA 92004.
wm1h@ arrl. net

Oct 18 - Oct 19, 1320Z - 1320Z, W2K,
Mew York, NY. USCG Auxiliary Flotilla 014-05-11.
US Coast Guard Auxiliary 75 Anniversary.
14,280 7.280. QSL. John Kiernan, KE2UN, 110
Cabrini Blvd, Apt A, New York, NY 10033. QSL
Direct, EQSL, LoTW, ke2un@msn.com

Oet 18 - Oct 19, 1500Z - 2359Z, WC5SC,
Azle, TX. Tri-County Amateur Radio Club of North
Texas. Pelican Island Activation TX0050L.
28.360 21.360 14.260 7.260. QSL. Michael
Burns, KESNCS, 128 Denver Tr, Azle, TX 76020.
www.wc5c.org

Oct 18 - Oct 21, 1600Z - 0201Z, WOW,
Alexandria, MN. Runestone Amateur Radio Club.
Discovery of Kensington Runestone. 21.070
14.255 7.235 3.925. Certificate & QSL. Bill
Klundt, KGODX, 509 Pine St S, Sauk Centre, MN
56378.

Oct 19 - Oct 22, 1800Z - 2359Z, WOIMH,
Franklin, IN. Indiana Masonic Home Amateur
Radio Club. Indiana Masonic Home 98th An-
niversary. 146.460 28.420 14240 7.240. QSL.
Brenda (Fran) Carter, 916 Solomon Dr, Franklin,
IN 46131.

Certlificates and QSL cards: To obtain a certificate from any of the special event stations offering
them, send your QSQ information along with a 9 x 12 inch self-addressed, stamped envelope to
the address listed in the announcement. To receive a special event QSL card (when offered), be
sure to include a self-addressed, stamped business envelope along with your QSL card and QSO
information. *Note: Some clubs may ask for a nominal fee to cover the cost of the certificate or
QSL. Request will be made on air during the event or on the club’s website.

Speclal Events Announcements: For items to be listed in this column, use the ARRL Special
Events Listing Form at www.arrl.org/speclal-events-application. A plain text version of the form
is available at that site, You may also request a copy by mail or £-mail, Offline completed forms can
be mailed, faxed (Attn: Special Events) or e-mailed.

Submissions must be received by ARRL HQ no later than the 1st of the second month preceding
the publication date; a special event listing for Dec QST would have to be received by Oct 1. In ad-
dition te being listed in QST, your event will be listed on the ARBL Web Special Event page. Note:
All received events are acknowledged. If you do not receive an acknowledgment within a few days,
please contact us. ARRL reserves the right to exclude events of a commercial or political nature.

Special Events listed in this issue include current events received through July 10. You can view all
received Special Events at www.arrl.org/speclal-event-stations.

Qualifying Buns, Legibly copy at least one minute of text by hand and mail the

sheet to;

W1AW Qualifying Run, 225 Main St, Newington, CT USA 06111

Include $10 (check or moneay order) if this is a submission for your initial Code
Proficiency certificate; $7.50 if you are applying for an endorsement (available
for speeds up to 40 WPM). Your text will be checked againstthe actual transmis-

sions to determine if you have qualified.

October Qualitying Runs will be transmitted by W1AW in Newington, Con-
necticut at 10 PM EDST on Menday, Qctober 6 (0200 UTC, October 7) and at
4 PMEDST onWednesday, October 22, (2000 UTC) at 1.8025, 3.5815, 7.0475,

14.0475, 18.0975, 21.0675, 28.0675 and 147.555 MHz. The West Coast

Qualifying Runs will be transmitted by K3JM on Wednesday, October 15, at
9PMPDST (0400 UTC October 16) at 3590 and 7047.5 kHz. Unless indicated
otherwise, sending speeds are from 10 to 40 WPM.
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Listen for W1AW Portable % ARKL
Centennlal QSO Party 100
Operatlons In September! .0' YEARS
October 1 — October 7 W1AW/3 Washington DC
W1AW/E California
W1AW/KL7 Alaska
Qctober 8 = October 14 W1AW/4 Virginia
W1AW/Q Missouri
W1AW/KHO Tinian CNMI
October 15— October 21 W1AW/4 Alabama
W1AW/8 Michigan
W1AW/KHD Tinian CNMI
Qctober 22 — October 28 W1AW/7 Nevada
W1AW/8 West Virginia



Personal Visions

The Future of DX

and DXpeditioning

DXing is as popular as ever, but there are some worrisome trends.

Bob Aliphin, K4UEE

[ have no idea what Amateur Radio will
look like in the future, but 1 can confidently
predict that there will continue to be young
and old people alike who believe that radio
is magic. Among the believers will be those
who want to make contacts with others in
faraway places, as well as those who want
to go to those places and hand out those
contacts. However, there are some trends in
the world of DX and DXpeditioning that
could have a negative impact on the enjoy-
ment of DXing in the future, unless we can
take steps in a positive direction.

Trend 1= Escalating Cosis

Rare locations around the world, most often
referred to as the DXCC “most wanted,” are
rare because they are usually uninhabited
and a long way from anywhere. Usually a
chartered vessel is required, and the cost is
very high. On the recent FT5ZM DXpedi-
tion, the vessel’s cost was $320,000.

My hope is that DXers will begin to under-
stand the extreme costs involved in activat-
ing rare locations and will become more
willing to help with the expenses. Too many
DXers, including those who make multiple
QS0s with the DXpedition, do not contrib-
ute. And approximately 65% of all support
coming from the DX community comes
from North America. This must change!

To open new sources of funding I imagine
that future DXpeditions will ask for contri-
butions from DXers for a quick upload to
Logbook of The World (LoTW). I also ex-
pect that DXers using a DXpedition’s
Online QSL Request System (OQRS) to
request QSL cards will be asked to contrib-
ute on a sliding scale for multiple QSOs.

Trend 2: Deteriorating On-Air
Technigques Among DXers

Another troublesome trend is the poor oper-
ating techniques exhibited by many DXers
in pileups. Among the reasons for this is the
extreme competition for multiple band/

Throughout the ARRL Centennial Year,
QST is sharing the thoughts of selected
members as they consider the current state
of Amateur Radio and the future of our
avocation at the dawn of its second century.

mode contacts spurred by new awards,
annual competitions as well as the ClubLog
leaderboard. This exacerbates the intensity
of the pileups, often for the duration of the
DXpedition.

The relative ease of licensing has a role to
play, too. In lieu of in-depth training, one
can simply attend a 6-to-8-hour “hamcram”
course that culminates in a license exam. |
am not against these types of courses, but
what happens after the students graduate?
Without a follow-up mentoring program,
these new hams merely add to the mess on
the bands. So part of the answer is good old-
fashioned Elmering. It needs to come from
individuals and our clubs.

My vision is that individual DXers and
clubs will take their mentoring or Elmering
responsibilities seriously and help our new
licensees become productive, serious, and
skilled operators.

Trend 3: Sloppy DXpedition
Practices

[ believe DXpedition operators have the
primary responsibility for the conduct and
character of their pileups. The DXpedition
must try to be loud and easily heard and the
DXpedition operator must take charge.

My vision is that DXpedition operators will
read, understand, and adhere to the “Best
Practices for DXpedition Operating,” found

on the DX University website at www.
dxuniversity.com. Furthermore, they will
put into practice the suggestions and tech-
niquesexplained in “DXpeditioning Basics,’
by Wayne Mills, N7NG, which can be found
at www.dxpeditioningbasics.com.

Lastly, the DXpedition leaders must play an
active role in training the new or less experi-
enced operators.

Trend 4: Deliberate Interference
Deliberate interference (DQRM) appears to
be on the rise. Some DQRM is generated by
to those who gain pleasure by spoiling the
enjoyment of others. Some DQRM results
from DXers who have no confidence in the
pileup operator and take the attitude that if
they aren’t going to get through, then no one
else will, either.

But I believe the major source of DQRM
comes from amateurs who’ve had their
QSOs interfered with by the pileup. When
faced with a pileup, they are unwilling to
move their operating frequencies and in-
stead choose to fight.

My vision is that DXpeditions will limit
their pileups to a maximum of 8§ — 10 kHz
for CW and 15 — 20 kHz for SSB. Once
again, responsibility rests with the DXpedi-
tion operator.

Trend 5: Barriers to

Accessing Rare Entities

Lastly, I'd like to comment on the difficul-
ties some government agencies place in the
path of those who wish to journey to far-
flung locations. Many of the rare DXCC
entities are Antarctic or Pacific Islands that
are usually the homes of protected species
of flora and fauna.

My vision is that the government agencies
that control access to these protected islands
will see the benefit of allowing A mateur
Radio operations periodically. Often, joint
multi-disciplinary projects can be mutually
beneficial. I am hopeful that A mateur Radio
operators will eventually be viewed as part-
ners and not adversaries.
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The FM Revolution

How unwanted commercial transceivers sparked a massive change in Amateur Radio.

Bill Pasternak, WAGITF
newsline @ix.netcom.com

As 1 look around my shack, I must have al-
most a dozen FM rigs of varying age, from
the latest $30 dual-band handheld to the first
synthesized rig made specifically for the
Amateur Radio market. Before that,  had a
plethora of crystalcontrolled FM radios,
some of which date back to the 1960s or
earlier.

What unites them all is the history of FM in
the Amateur Radio Service. Although FM
had been available to hams for many years
prior to its burst of popularity, it took an ac-
tion by the FCC to light the fuse. Obviously,
in an article of this length, there isn’t room
to cover all the radio gear involved in the
FM revolution, but here are some of the

highlights.

The Beginning: Land Mobile
Ever hear of a Motorola P33BAM or an
RCA Carfone? Maybe you have heard the
terms “Pre-Prog,” “Prog Line,” or “T-
Power uttered by veteran hams who joined
the FM boom in those early days.

These were names of commercial FM “land
mobile™ transceivers that suddenly appeared
on the surplus market in the late
1960s when the FCC made rule
changes that effectively man-
dated new rigs for commercial
users. As a result, commercial
operators — everyone from po-
lice departments to taxi compa-
nies — were forced to abandon
their old radios and adopt newer
technology. The result was a
flood of surplus FM gear.

Savvy hams, many of them
working in the land mobile in-
dustry, snapped up the old radios
for pennies on the dollar and
converted them to the Amateur
Radio bands, primarily 2 meters.
Suddenly amateurs had ridicu-
lously cheap access to two-way

Some amateurs installed these rigs in their
homes and cars as a means to talk to one
another point-to-point. Others, who had
learned of the technology developed by the
late Arthur M. Gentry, W6MEP, made them
into repeaters to extend the range of mobile
operations (see “Once Upon a California
Hilltop,” in the March 2004 issue of OST,
www.arrl.org/files/file/Technology/tis/
info/pdf/pasterna.pdl).

Amateur FM Attracts Attention

It only took a couple of years before ham
manufacturers recognized the burgeoning
trend and decided to capitalize on it.
Among the first FM transceivers specifi-
cally designed for hams was the FDFM-2
from a Japanese company known as Inoue
Communications, soon to be better known
as lcom.

The success of the FDFM-2 led Icom to fol-
low up with the model IC-2F (not to be
confused with the later I[C-2AT handheld of
the 1980s). Like its predecessor, the [C-2F
had six channel pairs, but featured a more
sensitive receiver and a 10 W transmitter.
This radio’s success quickly led other man-
ufacturers in both the US and Japan to join
what became a frenzy among radio ama-

teurs to get on 2 meters and operate what
publisher Wayne Green, W2NSD (SK),
christened the “Fun Mode.”

By the late 1960s into the early 1970s, just
about everyone was scrambling for a piece
of the FM market. There were well-known
names from the established ham radio in-
dustry such as R.L. Drake, Galaxy Electron-
ics, and even Heathkit. Several commercial
two-way manufacturers such as Regency
Electronics, SONAR Radio, and General
Aviation Electronics (Genave) jumped in.
There were immediately challenged by nu-
merous pieces of gear coming from the Pa-
cific Rim by the now firmly established
United States subsidiary distributors of
Icom, Kenwood, and Yaesu. There were
also a plethora of companies that sounded
like domestic US outfits that were actually
second sourcing OEM radios built in Japan,
but selling them under private label.

These early rigs were all crystal controlled
with six to 12 channels (requiring separate
transmit and receive crystals to fill up each
pair of slots) and a sparse number of con-
trols. A typical front panel of an early
2 meter FM transceiver such as the Re-
gency HR-2 had a channel selector knab, a
volume control with a power off position,
and a squelch control. Most ran
10 to 12 W, so installing one in
a vehicle simply meant mount-
ing the radio (which in many
cases was no larger than the re-
mote control head of a surplus
land mobile unit), plugging it
into the vehicle's cigarette
lighter, and attaching an appro-
priate external antenna. Add
crystals for repeaters in your
geographic area, and you were
an “instant FMer.”

The Growth of Repeaters

As interest in FM grew, so did
the number of repeaters. More
repeaters meant more channel
pairs and very soon owning a six

FM technology, with its clear
signals and robust hardware.
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Knowledgeable hams turned surplus FM rigs like these into
amateur FM transceivers.

or 12 channel mobile radio was
not enough. This was especially



true if you lived a more densely populated
area. Manufacturers, especially those from
Japan, were the quickest to respond to this
need with radios that doubled the channel
capacity. Of course, you also had to invest
substantially in crystals to fill these chan-
nels. At close to $30 a pair in early 1970s
dollars, filling up all the slotsin an FM trans-
ceiver could cost more than the radio itself.

By the mid-1970s there was hardly a city or
town that did not have at least one repeater
on 2 meters, and larger municipalities had
repeaters occupying almost every available
channel pair between 146 and 148 MHz.
There was some expansion onto the 70 cen-
timeter band, and in California experimen-
tation had begun with repeaters on the 1.3
meter band, thanks to a simple 12-channel
radio brought to US shores by Midland.
Hams soon found that the Midland 13-509
could be split in two and wired to a control-
ler, thereby making a simple, yet very effec-
tive, 100 W repeater.

With all this FM activity, the cost of crystals
was becoming a serious burden for many
hams. A better way had to be found, and it
was, but by following two different paths.

The Rise of the Synthesizers

The first solution was an add-on frequency
synthesizer such the GLB Channelizer de-
signed by the late Gilbert Boelke, W2EUP,
and sold by his company GLB Electronics.
This unit permitted most radios of the era to
replace or augment crystal pairs with an
early external synthesizer that covered the
entire 144 to 148 MHz band in 10 kHz steps
(later mods provided 5 kHz steps) and a
switch to permit simplex or + 600 kHz off-
set for repeater operation. The unit was
available factory built and ready for instal-
lation, or as a build-it-yourself kit. Boelke’s
success led to others producing their own
versions, but by then W2EUP’s design had
become standard fare.

Not every ham wanted to add another box
to his home or mobile installation, though.
What was needed was a completely crystal-
less radio. It wasn’t long before two rigs
showed up to answer the call.

One was the brainchild of the late American
ham radio equipment developer Edward T.
Clegg, W2LOY/W3LOY, the owner of
Clegg Labs. The revolutionary transceiver
was called the model the FM-27B and cov-
ered the 146 to 148 MHz FM subband using
an early frequency synthesis system that
required no external crystals. You just tuned

The Clegg FM 278 ACTUALLY COSTS YU
LESS in the long run?
Check these specifications:

GENERAL
POWER REQWIREMENTS: 12 to 14 VDO
Current Consumphion at 13.5 VDC:
Receie: 400 Mz squeiched,
L. amps unsgueiched.

Tranamit: & amps max.
DIMENSIONS: 733" x 315" & 914°
deep: 4 |bs nel weight,

RECEIVER
TUNING RANGE: 148.00 to 14800 MMz
continuously tuneable with eset
capatility of approx. 1 KHz to any
fraquency in range.
SENSITIVITY: 35 pv max for 20 db
quieting; 1 v for relisble squaich aclion.
SELECTIVITY: 11 KHz at 3 di Less than
30 KHz at 70 db. Adjacent (30 KHz
spaced) channel rejection more than J0 di.
AUDIO DUTPAT: 2.0 watts (min) at fuss
than L0% THD inlv intenal or extemal
ahm speaker,
TRANSMITTER
TUNING RANGE: Same as RECEIVER
POWER OUTPUT: 25 watts Mir infm 50
ohm load. P/A transistor preteched
for infinite VSWH.
MODULATION: Internally adjusiable up o
10 Kz deviation and up 1o 17 bd
L peak clipping.

Get ALL the
y  versatility, capability
and quality you REALLY want...
at a surprisingly low price!

with any combination of
Transmit or Receive Frequency
from 146 to 148 MHz.

After buyimg any other transcewver, plus an amplifier
with 25 watts or more and a handful of crystals, you've
spent mare than the cost of the Clegg FM 27B. And you
still don't have the enly rig that's totally integrated with
all the coverage built-in. Why settie for halt a rig! Get
it all—get a Clegg FM 278!

Amateur Net

L AN :nn.w

INTERNATIONAL -30[’—

Cagprautih

/ CLEGG—the PROFESSIONAL amateur line!

FM 27B
Theonly 2-meter rig

547995

50 Hempland Road
Lancaster, Pennsglvania 17601
(717) 299-3671 Telex: 84-8438

148

The Clegg FM 27B was one of the first full synthesized FM transceivers for the
Amateur Radio market. This advertisement appeared in the May 1973 issue of QST

in your receive frequency, zero-centered the
transmit frequency, and away you went
with 25 W of power. At $479 ($2500 in to-
day’s dollars!) the Clegg FM-27B was still
considered a bargain compared to the cost
of purchasing numerous sets of crystals.

The FM-27B was soon challenged by Inoue
Communications, which by this time had
re-branded itself as Icom. Its entry into the
synthesized 2 meter FM radio arena came
in 1973 with the model IC-230. While it did
have a few drawbacks in comparison to the
Clegg radio, such as not having complete
coverage of simplex channels and operating
only 30 kHz inter channel spacing, it also
had several advantages. Perhaps the most
important of these was that it was roughly

the same size as almost all of the crystal
controlled transceivers of the era with fre-
quency selection requiring only one toggle
switch and two knobs. The latter feature
made it a bit safer to set operating frequency
while ranning mobile.

With the entry of the GLB synthesizer to
modify existing crystal controlled radios,
and the Clegg and Icom gear that did away
with crystal control entirely, the era of the
trunk-mounted surplus land mobile trans-
ceivers had come to an end. By the early
1980s, as the FM revolution peaked, almost
every FM transceiver was using frequency
synthesis and the first microprocessors
were showing up as well. There was no
going back.
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Convention and Hamfest Calendar

Gail lannone, giannone@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Abbreviations

Spr = Sponsor

Tl = Talk-in frequency
Adm = Admission

Alabama (Headland) —Oct25 O HR TV

8 AM — noon. Spr: Wiregrass ARC. Headland
Town Square, 9 Park St. T/: 145.43 (186.2 Hz).
Adm: Donations accepted. Densie Williams,
KJ4VDE, 334-726-4126; KJ4VDE@aol.com;
wb4zpi.org.

Alabama (Helena) —Oct11 O FHR TV

9 AM — 1 PM. Spr: Shelby County ARC. Hel-
ena Amphitheater, 4151 Helena Rd. TI: 146.98
(88.5 Hz), 147.32 (88.5 Hz). Adm: $5. Bob
Thomas, KC4AF, 205-426-2000; robert@
tks-inc.com; www.w4shl.com/hamfest.

ALABAMA STATE CONVENTION
November 8, Montgomery, AL
FHRSTV
9 AM - 3 PM. Spr: Montgomery ARC. Alcazar
Shrine Center, 555 Eastern Blvd. T/: 146.84.
Adm: $7. Fred Beatty, KBAJX, 334-270-0909;
hamfest@w4ap.org; http://www.w4ap.org/
news/Hamfest.htm.

Arizona (Marana) —Nov8 D FHQRS TV
7 AM — 1 PM. Spr: Oro Valley ARC. Marana
Middle School, 11279 W Grier Rd. TI: 146.62,
4441, 145.19, 440.4 (all 156.7 Hz). Adm: $5
(free with student ID or under 12). Steve Wood,
W1SR, 520-906-1204; nauset2222 @yahoo.
com; tucsonhamfest.com.

ARKANSAS STATE CONVENTION
October 18, Batesville, AR

FHRSTV
8 AM — 2 PM. Spr: Batesville Area RC. South-
side Middle School, 70 Scott Dr. TI: 147.27
(94.8 Hz). Adm: Free. Cindy Smith, KF5ANG,
870-793-6479; sunbeamsmama@gmail.com;
barchams.org.

Arkansas (Morrilton) — Oct 11 F T

8 AM — 2 PM. Spr: Randy Giriffin Memorial RC.
Petit Jean State Park (Rec Hall), 1285 Petit
Jean Mountain Rd. T/: 146.52. Adm: Free. Dale
Temple, W5RXU, 501-771-1111; wbrxu@att.
net; kbboc.org.

TECHFEST CONVENTION
November 1, Lakewood, CO

HRS

8 AM — 4 PM. Spr: 285 TechConnect RC.
Lakewood Elks Lodge, 1455 Newland St. TI:
147.225 (107.2 Hz). Adm: $10. Nancy Stitt,
KONNC, 303-838-6427; techfest@centurylink.
net; naOtc.org.

CONNECTICUT STATE CONVENTION
October 12, Meriden, CT

FHRSTV
8 AM — 1 PM. Spr: Nutmeg Hamfest Alliance.
Four Points By Sheraton Meriden, 275 Research
Pkwy. Nutmeg Hamfest. T/: 147.36. Adm: $7.
John Bee, N1GNV, 203-440-4973; info@nutmeg
hamfest.com; nutmeghamfest.com.
Florida (Leesburg) —Nov1 DO F T
8 AM —noon. Spr: Lake ARA. LARA Clubhouse,
11146 Springdale Ave. T1:147.0 (103.5 Hz). Adm:
Free. Frank Anders, KK4MBX, 484-794-5828;
twfrank111@aol.com; www.k4fc.org.
Florida (Odessa) —Sep27 O FHR T
8 AM — 1 PM. Spr: Suncoast ARC. Gunn Hwy
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Regional ARRL Centennial Events

October 10 - 12
Pacificon, Santa Clara, CA

Coming ARRL Conventions
September 5 - 7
ARRL/TAPR Digital Communications
Conference, Austin, TX*
September 12 — 14
Southwestern Division Convention,

San Diego, CA*

September 19 - 20
WOIODXCC Convention, Schaumburg, IL*
September 26 — 27
W4DXCC/SEDCO Convention,
Pigeon Forge, TN*

September 26 — 28
Mid-Atlantic States VHF Conference,
Bensalem, PA*

September 27
North Dakota State Convention,

West Fargo, ND*

Washington State Convention,
Spokane Valley, WA*

October 4
Delaware State Convention, Georgetown, DE*
October 5
Iowa Section Convention, West Liberty, [A*
October 10 - 11
Florida State Convention, Melbourne, FL*
October 10 - 12
Pacific Division Convention, Santa Clara, CA*
October 11
Pacific Northwest VHF Conference,
Seaside, OR
October 12
Connecticut State Convention, Meriden, CT
October 18
Arkansas State Convention, Batesville, AR
Wisconsin ARES/RACES Conference,
Wisconsin Rapids, WI
October 24 - 25
Oklahoma Section Convention, Ardmore, OK
November 1
TechFest Convention, Lakewood, CO
November 1 -2
Georgia State Convention, Lawrenceville, GA
November 8
Alabama State Convention, Montgomery, AL
November 15 - 16
Indiana State Convention, Fort Wayne, IN

*See September QST for details.

FLEA MARKET

HANDICAP ACCESS

FIELD CHECKING OF QSL CARDS
REFRESHMENTS

SEMINARS / PRESENTATIONS
TAILGATING

VE SESSIONS

<=-sHuvmOoIxITmN
I T T I | I

Flea Market, 2317 Gunn Hwy. Pasco Cty Ham-
fest. TI: 145.35. Adm: $5. Ron Wright, N9EE,
352-683-4476; mccrpt@tampabay.rr.com;
sarcfl.com.

Florida (Pinellas Park) — Nov8 FHR T V
8 AM — noon. Spr: St. Petersburg ARC. Free-
dom Lake Park, 9990 46th St. TI: 147.06. Adm:
Free. Clayton Parrott, KJ4RUS, 727-215-8140;
clayton_parrott@yahoo.com; www.sparc-
club.org.

Florida (West Palm Beach) —Nov1 FH T
7 AM — noon. Spr: Palms West ARC. AJFCS,
5841 Corporate Way, Ste 200. Link McGarity
WV4l Memorial Free Flea. TI: 147.045 (110.9
Hz). Adm: Free. Robert Pease, KS4EC, 561-358-
9999; ksdec @att.net; www.palmswestradio.
org/.

Georgia (Blythe) —Oct11 O HR TV

9 AM -1 PM. Spr: ARC of Augusta. Blythe Area
Community Center, 3129 Hwy 88. T/: 145.49.
Adm: $6. Doug Pugh, KE4JSJ, 803-279-6725;
doug9933@gmail.com; www.theamateur
radioclubofaugusta.org.

Georgia (LaGrange) —Oct11 O FHRSTV
9 AM - 1 PM. Spr: LaGrange ARC. Oakside
Baptist Church, 1921 Hamilton Rd. Buzzard Nest,
Special Event Station, Youth Program. T1: 146.7
(141.3 Hz). Adm: Free. Anna Pike, KD4PCU,
334-521-2662; lagrangehamfest@yahoo.com;
www.lagrangeradioclub.org.

GEORGIA STATE CONVENTION
November 1 - 2, Lawrenceville, GA

FHRSTV

Saturday 8 AM — 4 PM, Sunday 8 AM — 2 PM.
Spr: Alford Memorial RC. Gwinnett County Fair-
grounds, 2405 Sugarloaf Pkwy. Stone Mountain
Hamfest. TI: 146.76, (107.2 Hz). Adm: adv $6,
door $8. Chris Balch, KS4MM, 855-786-8643;
hamfest@stonemountainhamfest.com; www.
stonemountainhamfest.com.

Georgia (Rome) —Oct18 FHR TV

8 AM — 1 PM. Spr: Northwest Georgia ARC.
Rome Senior Center, 406 Riverside Pkwy NE.
Al Brock Memorial Hamfest/Tailgate. T1: 146.94
(88.5 Hz), 443.2 (100 Hz). Adm: Free. Grover
Keith, KA5QFI, 706-766-1118; kabqfikeith@
aol.com; w4vo.org.

lowa (Davenport) — Nov2 O FHR S

8 AM — 2 PM. Spr: Davenport RAC. Clarion
Hotel, 5202 N Brady St. 43rd Annual Hamfest.
Tl: 146.88 (77 Hz). Adm: advance $7, door $8.
Kelly Lovely, W1HAM, 563-321-7559; wiham@
arrl.net; arcsupport.com/drac.

Kentucky (Hazard) — Oct25 0 FHR V

8 AM — 1 PM. Spr: Kentucky Mountains ARC.
Hazard Disabled American Veterans #64, 165
Industrial Dr. TI: 146.67 (103.5 Hz). Adm: $5.
Johnnie Brashear, KY4JLB, 606-438-5557;
jlb741 @yahoo.com; kmarc.net.

Maryland (Hollywood) —Oct250 FHR TV
8 AM — 3 PM. Spr: St Mary’s County ARA.
Hollywood Volunteer Fire Department, 24801
Three Notch Rd. TI: 146.64 (-146.2 Hz). Adm:
Free. Ken McNeely, KB3YPY, 301-862-4105;
ken.mcneely @yahoo.com; www.k3nhk.org.

Maryland (West Friendship) — Oct 5
HQRSTYV

8 AM — 4 PM. Spr: Columbia ARA. Howard

County Fairgrounds, 2210 Fairgrounds Rd. TI:

147.135 (156.7 Hz). Adm: $6. David Parkison,

KB3VDY, 410-977-1249; trainman195@gmail.

com; carafest.org.



Maryland (Westminster) — Oct 26 HRT
8 AM — noon. Spr: Carroll County ARC. Carroll
County Agricultural Center, 706 Agriculture Cen-
ter Dr. Mason-Dixon Hamfest. T/: 145.41 (114.8
Hz). Adm: $6. Steve Beckman, N3SB, 410-876-
1482; n3sb@qis.net; www.gis.net/~k3pzn.

Massachusetts (Cambridge) — Oct 19. Mitch
Berger, N2YIC, 617-253-3776 (9 AM — 5 PM);
w1gsl@mit.edu; www.swapfest.us.

Michigan (Kalamazoo) — Oct 19
HQRSTV

8 AM — 1 PM. Sprs: Kalamazoo ARC and South-

west Michigan AR Team. Kalamazoo County

Expo Center, 2900 Lake St. T/:147.04 (94.8 Hz).

Adm: $5. Jeff Belknap, N8RWS, 269-205-3560;

n8rws @w8vy.org; kalamazoohamfest.com.

Michigan (Madison Heights) — Oct 26
HQRYV

8 AM — 2 PM. Spr: Utica Shelby Emergency
Communication Assn. United Food and Com-
mercial Workers Hall, 876 Horace Brown Dr. TI:
147.18 (100 Hz). Adm: $5. Rosemary Anderson,
WBB8YAB, 586-382-0831; rosemarya@gmail.
com; www.usecaarc.com.

Michigan (Muskegon) — Oct 18 HRSV
8 AM —noon. Spr: Muskegon County Emergency
Communication Services. Fellowship Reformed
Church, 4200 E Apple Ave. TI: 146.82 (94.8 Hz).
Adm: adv $5, door $6. James Duram, K8COP,
231-638-7010; hamfest@mcecs.net; www.
mcecs.net/Hamfest.htm.

Missouri (Belton) —Oct18 O HR S V
8 AM — 1 PM. Spr: SouthSide ARC. St Sabina
Catholic Church, 700 Trevis Ave. TI: 147.12
(151.4 Hz). Adm: adv 3 for $7, door $4 each.
Forrest Creason, KDORSX, 816-714-8647;
KDORSX@gmail.com; southsidearc.net.

Missouri (Kirkwood) — Oct 25 HRV
7:30 AM — 1 PM. Spr: St Louis ARC. Kirkwood
Community Center, 111 S Geyer Rd. 23rd Annual
Halloween Hamfest. Breakfast made to order. T1:
147.15 (141.3 Hz). Adm: advance $3, door $5.
Bob Sluder, NOIS, 636-285-7605; besluder@
msn.com; www.halloweenhamfest.org.

Missouri (Nixa) — Nov 8 HRSV

8 AM -2 PM. Spr: Nixa ARC. Nixa Event Center,
421 W South St. TI: 147.015 (162.2 Hz). Adm:
$5. Larry Grinstead, WAOJZK, 417-887-8517;
Igrinste@hotmail.com; www.nixahams.net/.

New Jersey (Township of Washington) —
Oct 11 HQRTV

8 AM — 2 PM. Spr: Bergen ARA. Westwood
Regional Junior/Senior High School, 701 Ridge-
wood Rd. T/: 146.79 (141.3 Hz). Adm: $7. Jim
Joyce, K2Z0O, 201-664-6725; k2zo@arrl.net;
www.bara.org.

New Mexico (Socorro) — Oct 18
HRSTV

8 AM — 2 PM. Sprs: Socorro ARA, Tech ARA,
and the City of Socorro. NM Firefighters Training
Academy, 600 Aspen St. TI: 146.68 (100 Hz),
D-STAR 444.5 link 055A. Adm: Free. Al Braun,
AC5BX, 575-835-3370; ac5bx@juno.com;
socorroara.org/hamfest.html.

New York (Fishkill) — Oct 12 RV

8 AM — 2 PM. Spr: Mt Beacon ARC. Downstate
Correctional QWL, 121 Red Schoolhouse Rd.
Tl: 146.97 (100 Hz). Adm: $5. Adam Nowik Jr,
KC2DAA, 845-849-3666; KC2DAA@aol.com;
www.wr2abb.org.

New York (Hicksville) — Oct 26 HQRYV
9 AM. Spr: Long Island Mobile ARC. Levittown
Hall, 201 Levittown Pkwy. Free ham radio tune-up
clinic. TI: 146.85 (136.5 Hz). Adm: $6. Richard
Cetron, K2KNB, 516-694-4937; K2ZKNB@arrl.
net; www.limarc.org.

New York (Horseheads) — Sep 27

HRTV
6 AM — 2 PM. Sprs: ARA of the Southern Tier

and Chemung County ARES. Chemung County
Fairgrounds, Grand Central Ave. 39th Annual
Elmira International Hamfest/Computerfest. Ti:
147.36. Adm: advance $6, door $8. Albert Com-
fort, KD2DGF, 607-301-0040; 2014Hamfest@
ARAST.org; www.ARAST.org.

New York (Queens) — Oct 5 HQRTYV
9 AM — 2 PM. Spr: Hall of Science ARC. NY
Hall of Science Parking Lot (Flushing Meadows
Corona Park), 47-01 111th St. Drop and Shop. T1:
444.2 (136.5 Hz). Adm: $5. Stephen Greenbaum,
WB2KDG, 718-898-5599; WB2KDG @arrl.net;
www.hosarc.org.
North Carolina (Maysville) — Oct 12

HRT
8 AM — 2 PM. Spr: Maysville Hamfest Assn.
Rotary Park Community Center, 704 8th St. TI:
146.52. Adm: Free. Byron Highland, K4BMH,
252-347-1498; bhighland@nc.rr.com.

Ohio (Conneaut) — Oct 19 HRSV

7 AM -3 PM. Sprs: Conneaut ARC and American
Legion Ladies Auxiliary Cowle Unit 151. Ameri-
can Legion Hall Cowle Post 151, 272 Broad St. TI:
147.39 (131.8 Hz). Adm: $5. J. Michael Pongrass,
KD80OSJ, 814-440-6679; kd8osj@yahoo.com;
gsl.net/w8bhz/.

Ohio (Massillon) — Nov 2 HQRSYV

8 AM -2 PM. Spr: Massillon ARC. Massillon Boys
and Girls Club, 730 Duncan St SW. 54th Annual
Hamfest. TI: 147.18 (110.9 Hz). Adm: $5. Terry
Russ, N8ATZ, 330-837-3091; truss @sssnet.
com; www.w8np.org.

OKLAHOMA SECTION CONVENTION
October 24 — 25, Ardmore, OK

HRSV
Friday 5 — 8 PM, Saturday 8 AM — 1 PM. Spr:
Texoma Hamarama, Inc. Ardmore Convention
Center, 2401 N Rockford Rd. T/: 146.97. Adm:
adv $8, door $10. Don Loving, KM50X, 580-
221-1894; wallcloud2001 @yahoo.com; www.
texomahamarama.org.

Oklahoma (Enid) — Nov 1 HRSV

8 AM —2:30 PM. Spr: Enid ARC. Garfield County
Fairgrounds Hoover Bldg, 302 E Oxford Ave. TI:
145.29. Adm: $2. Lois Fox, KC5ZCK, 580-242-
4800, enidfoxes @ hotmail.com; www.enidarc.
org/ENIDHAMFEST.

PACIFIC NORTHWEST VHF
CONFERENCE

October 11, Seaside, OR

QRST

8 AM — 4 PM. Spr: Pacific Northwest VHF Soci-
ety. Shilo Inn Suites Hotel Seaside Oceanfront,
30 N Prom. 20th Annual Conference. TI: 144.2
USB. Registration: advance $40, door $50. Jim
Christiansen, K7ND, 253-549-4062; secretary @
pnwvhfs.org; pnwvhfs.org.

Pennsylvania (Sellersville) — Oct 19
HRTV

7 AM — 1 PM. Spr: RF Hill ARC. Sellersville
Firehouse, 50 N Main St. T/: 145.31 (131.8 Hz).
Adm: $6, non-ham spouses and children free.
Jim Soete, WA3YLQ, 215-723-7294; wa3ylq@
arrl.net; rfhillarc.org.

Pennsylvania (Washington) — Nov 2
HQRSTYV

8 AM — 3 PM. Spr: Washington Amateur Com-

munications. Washington County Fairgrounds,

2151 N Main St. T/: 146.79, 147.27. Adm: $5.

Bud Plants, N3TIR, 724-350-6745; bud @n3tir.

com; www.wacomarc.org.

South Carolina (Anderson) — Oct 18
HRTV

9 AM. Spr: Anderson RC. Darwin Wright Munici-

pal Park, 1002 Manse Jolly Rd. TI: 146.79. Adm:

Free. James Hampton, WA4JWS, 864-932-7478;

brookele@brookelect.com; www.anderson
radioclub.com.

South Carolina (Conway) — Nov 8
HRSTV

8 AM—2 PM. Spr: Grand Strand ARC. Academy of

Hope, 3521 Juniper Bay Rd. T/: 145.11 (85.4 Hz).

Adm: adv $6, door $7. Jim Wood, KFACJE, 843-

340-1132; kf4cje @w4gs.org; www.wigs.org.

South Carolina (Sumter) — Oct 25

HRTV
8 AM — 4 PM. Spr: Sumter ARA. Bethel Baptist
Church Community Center, 2401 Bethel Church
Rd. TI: 147.015 (156.7 Hz). Adm: $5. Thomas
D’Anella, KC4ZTC, 803-661-9934; tdanella@
sc.rr.com; sumterhamradio.org/.

Tennessee (Chattanooga) — Oct 25
HRSTV

8 AM — 3 PM. Spr: Chattanooga ARC. Alhambra

Building, 1000 Alhambra Dr. 36th Annual Hamfest.

TI:146.79. Adm: $5.Wayne James, WB4IEJ, 423-

899-7970; waynrdude @aol.com; www.Hamfest

Chattanooga.org.

Tennessee (Greeneville) — Oct 18 HTV
7 AM — 12:30 PM. Spr: Andrew Johnson ARC.
Greene County Fairgrounds, 123 Fairgrounds
Rd. TI: 145.39 (186.2 Hz). Adm: $5. Bob Gass,
N4FV, 423-707-7448; n4fv@yahoo.com; www.
greenevillehamfest.com.

Texas (Aransas Pass) — Nov 8 HRSTV
8 AM — 2 PM. Spr: South Texas ARC. Aransas
Pass Civic Center, 700 W Wheeler Ave. 16th
Annual South Texas Hamfest, Silent Auction.
Tl: 146.82 (107.2 Hz). Adm: advance $8 (by
Oct 25), door $10. Albert DeMeulle, KF5ARJ,
361-633-9330; info@southtexashamfest.org;
www.southtexashamfest.org.

Utah (Logan) — Oct 11 HRYV

7 AM — 5 PM. Spr: Bridgerland ARC. Cache
County Fairgrounds, 450 W 500 S. TI: 146.72
(103.5 Hz); D-STAR NU7TS B. Adm: Free. Bill
Neville, WA7KMF, 435-770-1087; bill.neville@
gmail.com; www.barconline.org.

Washington (Silverdale) — Oct 25 F H R

9 AM - noon. Spr: Kitsap County ARC. Silverdale
Community Center, 9729 Silverdale Way. TI:
146.44. Adm: $3. Ron Sefton, N7EM, 360-779-
5418; risefton@comcast.net; www.kcarc.org.

West Virginia (Mineral Wells) — Oct 11
HQRTYV

8 AM — 2 PM. Spr: Wood County Emergency

Communications. Wood County 4-H Camp-

ground, Butcher Bend Rd. TI: 147.255 (131.8

Hz). Adm: $5. Kenneth Harris, WASLLM, 304-

679-3470; wa8lim@yahoo.com; wc8ec.com.

Wisconsin (Colby) —Oct11 0O HR

8 AM — noon. Spr: Black River ARA. Colby Lions
Pavilion, 103 W Adams St. 9th Annual Central
Wisconsin Swapfest. T/: 147.15 (114.8 Hz).
Adm: $3. Bob Braun, KB9BLV, 715-654-5552;
kb9blv@yahoo.com; www.facebook.com/
events/1450268595210397/.

Wisconsin (Hubertus) — Oct 12 HR

8 AM — 1 PM. Spr: Southeastern Wisconsin FM
Amateur Repeater Society. Sterling Chalet, 1271
Hwy 175. TI:146.82 (127.3 Hz). Adm: $5. Darrell
Welch, K9ABC, 262-628-1700; dw @charter.net;
www.sewfars.com.

WISCONSIN ARES/RACES
CONFERENCE

October 18, Wisconsin Rapids, WI

S

9:30 AM — 4:30 PM. Spr: Wisconsin ARES/
RACES. McMillan Memorial Library, 490 E Grand
Ave. TI: 146.97 (114.8 Hz). Adm: Free. Mark
Rasmussen, NOMEA, 715-675-4872; wi.sec@
charter.net; www.wi-aresraces.org.
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75,50, and 25 Years Ago

Al Brogdon, W1AB

October 1939

mThe cover photo shows the innards of W1TS’s new 250 W
rig, described in this issue.

= The editorial discusses the war in Europe and looks at the
possibilities that loom in the future for American hams.
The USA had declared itself a “neutral nation” but, unlike
other neutral nations, allowed its hams to stay on the air
because of their trusted status by government agencies.

=Don Mix, W1TS, tells about “A Compact '4-Kw Rig” that he
built for all-band HF work, using a 6V6-807-75T tube
lineup.

=|n “The Series-Valve Noise Limiter,’ Dana Bacon, W1BZR,
presents a new circulit for clipping noise peaks.

= Rex Purcell, VS6BF, spins a thrilling tale of adventure on
the high seas. “The Cruise of the ‘Pang Jin.” The oral story
was set down on paper by George Polk, XUSGP.

= Reginald Tibbetts, WEITH, tells us about building “The
Band-Edge Locator,” a 100-kc crystal oscillator with multi-
vibrator and amplifiers.

®m Warren Andrew, WIIVT, reports on “An R.F. Matching

Network for General Use” that will match feed lines of various impedances.
u|n the compilation “How Would You Do [t?." several hams show and tell how they home-

brewed their QSL cards using photographic techniques.

October 1964

= The cover photo shows several coaxial tank v.h.f. filters
built by Ed Tilton, W1HDQ, and described in this issue.

®The editorial discusses FCC Docket 9295 et seq., about
the hoopla surrounding proposed expansion of the phone
bands, license classes, incentive licensing, etc.

mEd Tilton, W1HDQ, tells us how to build “Coaxial Tank
V.H.F. Filters," as well as how and where to use them.

= James Hall, W4TVI, discusses “The Effect of Converter
Gain on Receiver Noise Figure”

= James McMechan, WOPFF, and Clayton Clifford, KOKPG,
present “A Different Satellite-Tracking Antenna System.”

mNorman Foot, WASHUYV, tells about “A Lumped-Constant
Converter Front End for 432 Mc.”

Field Organization Reports

July 2014
Public Service Honor Roll

This listing recognizes radio amateurs whose public

service perdormance during the month indicated 70 or more
points in s categories. Details on the program can be found
at www.arrl.org/public-service-honor-roll.
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=The editorial discusses two timely subjects — the bioef- wesyys KRINMO - kgsakc — (E7TOPN  KDOAYN
fects of RF fields, and the WARC bands. 190 o WB2FTX RREBS Awam) fDOUSN
= Wallace Kaufman, KC4EBX, reports on the first joint 188 L S e %%?:H\;V
US-Soviet Amateur Radio operation, in “US-Soviet Radio Relations Thaw in the Arctic” KFADVF  NaZH  jon KEsBW  NoYoL
=|n “This Is Not a Drill;” Mike Nickolaus, NFON, et al., report on hams helping with emer- 187 127 WOPZD 88 e
gency communication for 5 days following the crash landing of AA flight 232 at the Sioux WBSR  KASZGY g KJsl WDEDHC

WaCPG KM7N

City Airport in lowa. K1MLG

®[n “A Computer-Controlled Digitized-Speech System for
SSB Contesting,” Brian Bergeron, NU1TN, tells us how he
uses an Apple Macintosh computer to log contacts,
check for dupes, time-stamp each contact, and do the
speaking for the contest.

mHQ's Zack Lau, KHECP, tells about designing and building
“The QRP Three-Bander,” with sidetone, spotting, and full
break-in on 18, 21, and 24 MHz.

= “The Bardstown [Kentucky] Experiment,” by David Greer,
WEA4K, reports how the local school system, the local
radio club, and a ham newspaper editor put radio into the
classroom. The results “surpassed [their] wildest expec-
tations.”

1 |n the “Public Service” column, Gurnee Bridgman, WINT,
writes about communication help furnished by hams, in
“Red River of the North — Spring 1989 Flooding” — the
worst flooding of the century for that river.
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The following stations qualified for PSHR in previous months
but hawe not been recognized in this column yet: (June) K7GJT
152, (May) WASIAF 90.

Section Traffic Manager Reports

The following Section Traffic Managsrs reporied: AK, AL, AR,
AZ CT, EB, EMA, ENY, EPA, EWA, GA, |A, ID, IL, IN, KS, LA,
LAX, ME, MI, NC, ME, NFL, INH, NLI, NNJ, NNY, NTX, MN, MS,
OH, OK, OR, §D, SFL, SJV, SNJ, STX, SV, TN, UT, VA WCF,
W1, WA, WPA, WY, WY,

Section Emergency ¢oordinator Reporis
The following ARRL Section Emermgency Coordinators reported:
1A, ENY EWA. GA. ID, IN, KS, LA, MDC, ME, MI, MN, MO, NC,
MFL, NLI, NM, NTX, OH, OK, SH.J, SW, WV, WWA.

Brass Pounders League

The BPL is open to all amateurs in the US, Canada and US
possessions who report to their SMs a total of 500 or more
points or & 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 ARBL
radiogram format. Gall signs of qualifiers and their monthly BPL
total points follow.

KEHTN 1869, WBSFHP 1813, WBBOTS 1332, N11QI 837,
WA4STO 788, K7BDU 751, KW1U 734, KeFRG 733, KZ8Q
641, WA3EZN 588 NXoK 576. NoVC 568 WA1STU 501,
WaWXN 500.

BPL with Originations + Deliveries: NM1K 105,




Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record the passing of these amateurs:

K1ABN
W1BRP
W1DDO
W1DOR
KAIETE
WiFIF
WAIGCY
KIHOF
WATHPI
N1JED
NTMST
KINA
WINEH

Uttin. Arncld, Barton, VT

Me Kinney, Theos D Jr, Pomona, NJ
Ruplenas, Robert J., Braintree, MA
Greene, Warren P, Woonsocket, R
Kring, Jeffery M., Akron, OH

Hunt, Norman T, De Forest, Wl
Cromwell John R., Lunenburg, MA
Elwood, John F Jr, Beverly Hills, FL
Minott, Edward R., Westford, MA
Mercurio, Paul V, Framingham, MA
Conway, Eugene R., Cumberland, R|
Power, James E. Jr, Monponsett, MA
Kaminski, John J. Sr, Greenville, BI

$WAIWLU Sullivan, Joseph W. Jr, Englewood, FL

WATWVS
WATYRT
NTYUL
K2AIG
M2AVN
WB2BEC
KC2BHE
W2BNW
W2CNW
K2DEQ

M2IAA
K2IXJ

S W2maY
KB2MPU
KB2MSW

W20CX
W2aPsuU
KBz2QoU
W2SAD
wBasLy
W3BNQ
W3ERZ
WE3IGAJ
KE3GT
WB3GWR
W3HXH
$W3JPT
WA3ITUV
W3uZo
WA3VFN
KA3ZLR
W3ZRGQ
WD4ACA
K4APJ
KAAVW
KD4CEE
K4CsuU
WD4DOK
KJ4DRW

KC4EJ
KG4ERZ
KD4FMV
WD4FNY
$W4FRK
K4GDG
N4GLN
N4KTO
$WAALFL
KFALFP

KG4QPG
K4RCL
KX48
W4SKF
WA4TC
WA4TF
KD4UDD
M4VGL
W4VQA

Stemples, William D., Binghamton, NY
Chellis, Fred F Jr, Berwick, ME
Howe, Ralph F, Brookfield, MA
Quick, Eldon C., Fairport, NY
Callaghan, Norman M. Jr, Rhingbsck, NY
Kirschenberg, Gerald, Sunrise, FL
Ballew, Russsll L., Chittenango, NY
Denby, Seymour D., Hollis, NY
Padrieza, Charles, Wayne, MNJ
Dillenkofer, Theodore G. Sr,

Morris Plains, NJ
Gregg, Emest E. Jr, Dorothy, NJ
Molan, John L., Aurora, NY
Globman, Arthur J., Queens, NY
Luckette, David G. Sr, Solvay, NY
Waclawski, Michael “"Mick” 5.,

Buffalo, NY
MNewstead, Raymond H., Rochester, NY
Mabie, Kenneth E., Bochelle Park, NJ
Ruiz, Anthony, Farmingville, NY
Warren, Harry S., Mount Holly, NJ
Hardendorf, Robert W., Scotia, NY
Santoro, Samuel D.. Eagleville, PA
Turner, Wade H., Perry Hall, MD
Dynako, Joseph, Punxsutawney, PA
Bentzley, Gary B., Pipersville, PA
Smith, Linda C., Washington, PA
Weaver, Richard 8., Harrisonburg, VA&
Dorian, Charles, Issaquah, WA
Bloomeauist, Richard H. Jr, Severn, MD
Lynch, William L., Glen Riddie, PA
Brown, Richard D., Washington, PA
Dayton. Jack F, Canensburg, PA
Breiner, Allen R., Barnesville, PA
Bruce, Judith V., Norfolk, VA
Proctor, Allen E. Jr, Rutherfardion, NC
Mitchell, Jog H. Jr, Indialantic, FL
Eaton, GradyW., Milton, FL
Terry, Edward L., Cumming, GA
Burns, Jimmy D. &1, Lancaster, SC
Shulman, Ira“Louis”,

Peachtree Corners, GA
Bonnett, William A. Sr, Lithonia, GA
McGrady, Gary P Lake Placid, FL
Coker, Sam W., Rainbow City, AL
Evans, William C., Colorado Springs, CO
Hubertz, David E., Wellington, FL
Carson, George W, Crossville, TN
Molan, Grady “Leon”, Albany, GA
Child, Albert A, Odenville, AL
Cowan, Samuel E., Jacksonville, FL
Smallwood, Richard A, Sr,

Indianapolis, IN
White, Richard L., Sevierville, TN
Harrell. Jackson E. Jr, Macon, GA
Bunting, William V., Portsmouth, VA
Mueller, William P, Rio Rico, AZ
Cook, Ted A, Polkville, NC
Gerdes, Charlas V, Saint Petersburg, FL
Timms, Renald C., Kings Mountain, NC
Boehling, Thomas L., Roanoke, VA
Rees, Charles D. I, Eldersburg, MD

N4VaY
KE4YYL
WEB4ZHH
WA4ZZP
N5COL
WELYB
WEFFF
K5SMEA
WBSNIC
WERCH
KBSRNO
KBSRWQ
NERZN
WESBM
WESSLX
KB5TDZ
WSWo
KZ5WP
WsZJ
K5ZNF
ABBAT
WQeB
KEBWJ
KFSCAS
WABCMNT
WAEBDIA
WeDWL
$KBOYP
KDBFN
WEGFSR
KDEHZR
NBJLW

# KEKMA
NBLYK
NHEO
NEQAG
NEQKZ
ABERF
$WABSIG
WESMD
WETJA
$WABUPX
N7AIE
KETAZ
K7BJ
WYBJB
WBT7CPT
KB7GSE
W7DOT
WT7EAA
NTHGR
KD 7HMU
KITRBY
WEBT7RHP
N7TRIG
KD7RT
W7RVJ
ACT7SW
KL7TT
K7UAN
WTUZN
ex-KETVX
WATWBY
KTWQ
ABTWS
NTZRR
K7ZZ
KBBKE
KABBWI
N8CZ
wapDu
NADMJ
KABDOE
WwaGgcD
WaGJK
KABGYY

Fontaine, Jerry J., Newport, TN
Collins, Ernest R. Jr, Asheville, NC
Stringfellow, Billy S., Memphis, TN
Steele, R. Gary, Surfside Beach, SC
Collins, L. A "Dusty”, Dubberly; LA
Andersen, Walter O,, Weslaco, TX
Smathers, Robert R. Jr, Terry, MS
Meridith, Tommy P, Jonesbore, AR
Barton, Lawrence E., Victoria, TX
Pickens, Francis T |l Jolly, TX
Duhon, Otis G., Orange, TX

Cave, Robert M., Arlington, TX
Jackson, Emmett, Frisndswood, TX
Andersen, Martha D, Weslaco, TX
Cantwell, William C., Dallas, TX
Tharp, William L., Valley Mills, TX
Nickel Wayne L., Richardson, TX
Prang, Walter H., Ocean Port, NJ
Gunter, Kenneth S., San Angelo, TX
Fairchild. Millard, Longment, CO
Gerngross, John E,, Santa Barbara, CA
Gobler, Robert, Nevada City, CA
Palmerston, William S., Santa Maria, CA
Armanini, Elmo A., San Rafael CA
Johnston, Bob T N.. Alameda, CA
Foss, Robert L., Lapwai, ID

Peelle, Arthur R. Whittier, CA
McDonald, Peter B, Moraga, CA
Didier, Daniel J., Santa Ana, CA
Beamsley, George V., Lompoc, CA
Appleton, Neal O, Grants Pass, OR
McDaniel, Delaplaine |Il, Monterey, CA
Witte, Richard D., Long Beach, CA
Strong, Leslie L, [daho Falls, ID
Dorland, Kenneth L., Carnation, WA
Myers, Joseph G., Watsonville, CA
Fischer, Robert E., Albany, CA
Sutton, Robert B., Sacramento, CA
Cokain, Dwight R., London, OH
Daily, Steve M., French Gulch, CA
Waterhouse, David, Redding, CA
Loll, Robert F G., Sonora, CA
Powers, James Richard, Eagle Point, OR
Chin, Wallace E., Lake Stevens, WA
Moore, Carcl A, Newport, OR
Hoffman, Bryan A, Portland, OR

De Jongh, Robert B, Bellevue, WA
Wells. Gracs, Pima, AZ

Schlicting, Dorothy J., Banner, WY
Hale, Lioyd &, Spokane, WA

Hauser, Ralph A., Pullman, WA
Gilligan, Jeannine, Murray, UT
Randall. Kirby K., Stockton, CA
Arnold, Robert J., Hillsboro, OR

Ball, Richard, Mount Vernon, WA
Jones, Gary E., Huntington Beach, CA
Smith. Jesse E., Pintura, UT
Thomas, Richard L., Phoenix, AZ
Worrall, Joseph Allen. Jr, Lakewood, WA
Guy, James D, Miami, AZ

Lovering, Larry J., Phosnix, AZ
Atwood, Wiliam H., Burnet, TX
Aldrich, Stuert B., Seattle, WA
Kennedy, Michael A, Olympia, WA
Montague, Albert A, Tualatin, OR
Webb, Geoffrey L., Spokane Vallzy, WA
Meier, Thomas C., Salem, OR
Franklin, De Forrest C., Kalamazoo, M
Ruppelt, GeraldH., N Ridgeville, OH
Duff, Charles A., Washington CH, OH
Vander Ploeg, Edwin J. S, Wyoming, M|
Alexa, Richard G, Tustin, MI

Estep, Agiz, Gibzonburg, OH
DeChant, Greg C., Marion, OH
Jenvey, Margaret, Willis, M
Wisener, John 5., Arcanum, OH

WEINA

#KBUPE
KBEWVX
NEXTA
WEYAX
®WB8ZRP
KVOA
KIBWaQ
NSDQB
KIEQA
NSOF
WASFIC
NSGIU
KASIFE
KIJMW
KBIKG
WEKaGY
WeLL
KILZV
KBAMMA
KOVAT
NOYCE
S NOAFY
KCOAMF
WAOBNX
KADEQK
KDOFLK
WOIFS

S WAOIKA
WOIZC
ex-KOJHS
WoJJC
KEOKG
ABOKJ

KOKOS
KFOLA
WORQI
KOSDR
KCOsl|
WB0SOK
WOSXU
WOTIV
WOUGY
WOVEV
KBOVHI
VE2ASN

VEBWJ
VETBIK

®VETSE

Armstrong, Robert E.,

Holmes Beach, FL
Stuckert. John G., Avoca, M|
Gibbs, Walter K., Dover, OH
Moore, John C., South Beloit, IL
Slezak, Raymond J., Barberton, OH
Yost, Thomas D, Midland, NC
Backlund, Robert B, Morton, IL
Gassmere, Frank D, Crestwood, IL
Wells, Richard R., Dekalb, IL
Weiss, Leonard M., Grayslake, IL
Keegan, Gene J., Lockport, IL
Osterman, Raymond J., Joliet, IL
Meugent, John P, Green Bay Wi
Ludford, John “Jack” E. Sr, Lake Villa, IL
Andrews, Qthel P, Rockford, IL
Kennedy, Francis T., Plymouth, IN
LeBaron, Keith E., Freeport, IL
Smith, Larry J., Fort Wayne, IN
Hoeppner, Robert M., Warsaw, IN
Markstrom, James A, Racine, Wl
Norris, Robsrt E., Quincy, IL
Slone, Berlin G, Auburn, IN
Martinson, Robert A North St Paul, MN
Krehbiel, Velora L., Lakin, KS
Palfe, Gregory A., Eagan, MN
Buettner, Leander, Avon, MN
Franklin, Doris, Kansas City, MO
Hughes, Russel B., Minneapolis, MN
Gray, Gerald D, Lawrence, KS
Simesg, Wiliam E., Spring, TX
Martin, Carl H., Aurcra, CA
Mc Allister, Jeanne W., Leawood, KS
Anderson, Neal E., Maplewoed, MN
Edmonds, Warren O.,

Excelsior Sprgs, MO
Brown, Robert L., Columbia, MO
Marchman, Richard L., Lyons, CO
La Rue, E. Fontaine., Tucson, AZ
Gasperi, Dave E., Ankeny, |A
Endacott, Phil, Topska, KS
Jones, Ronald D, Mantorville, MN
Durgin, Patrick T, Madison, AL
Stodolka, James P, Saint Paul, MN
Gille, Robert A., Saint Paul, MN
Campbell, Richard B, Holly Hill, FL
Foster, Barbara L., Milton, KS
Washer, Robert J.,

St-Sauveur, QC, Canada
Johnston, Alan R,

Big Valley, AE, Canada
Buhr, Kenneth H.,

N Vancouver, BC, Canada
Walton, Michael B.,

Maple Ridge, BC, Canada

¢ Life Member, ARRL

Mote: Silent Key reports must confirm the death
by one of the following means: a letter or note
from a family member, a copy of a newspaper
obituary notice, a copy of the death certificate,
or a letter from the family lawyer or the executor,
Please be sure to include the amateur's name,
address and call sign. Allow several months for
the listing to appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a
friend or relative’s memory, you can designate

it for an existing youth scholarship, the Jesse A.
Bieberman Meritorious Membership Fund, the
Victor C. Clark Youth Incentive Program Fund, or
the General Fund. Contributions to the Foundation
are tax deductible to the extent permitted under
current tax law. Our address is: The ARRAL Foun-
dation Inc, 225 Main St, Newington, CT 06111.
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ANAHEIM, CA
(Near Disneyland)

933 N, Euclid 5t., 92801
(714) 533-7373

(800) B54-6046
Janet, KLTMF, Mgr.

anaheim@hamradio.com

BURBANK, CA

1625 W. Magnolia Bl., 81508
(B1B) B42-1786

(B77) 892-1748

Eric, K8EIG. Mar.

Magnolia between

5. Vietory & Buena Vista

burbank@hamradio.com

OAKLAND, CA

2210 Livingston 5t 94606
(810) 534-57a7

(877) B92-1745

Nick, AKEDX, Mar.

1-880 at 23rd Ave. amp
sakland@hamradis.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(B58) 5E0-4900

(877) 520-9623

Jerry, NSMCJ, Mgr.

Hwey, 163 & Claremont Mesa
sandiego@hamradis.com

SUNNYVALE, CA
510 Lawrence Exp. #102
84085

(408} 736-0496

(877) BO2-1749

Jan, KEWY, Mar,

S0. from Hwey, 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1609 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Ken, N2OHD. Mar.

RT.13 1/4 mi,, So. 1-295
delaware@hamradio.com

PORTLAND, OR
117053 5.W. Pacific Hwy.
97223

(503) 598-0555

(000) 765-4267
Leon, W7AD, Mgr.
Tigard-S9W exit

from Hey. 5 & 297
partland@hamradio.com

DENVER, CO

8400 E. Hiff Ave, #9, 80231
(303} 745-7373

(800) 444-9476

Jahn WeiG, Mor.
denver@hamradio.com

PHOENIX, AZ

10613 M, 43rd Ave. 85029
(602) 242-3515

(800) 559-7388

Gary, N76J, Mar.

Cornerof 43rd Ave. & Peoria

phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy.. 30340
(770) 263-0700

(800) 444-7027

Mark, KJ4v0, Mar.
Doraville, 1 mi. no. of 1-285
atlanta@hameradio.com

WOODBRIDGE, VA
(Near Washington D.G.)
14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4700

Steve, W4SHEG, Mar

Exit 161, 1-85, So. to US 1
virginia@hamradio.cam

SALEM, NH

(Near Boston)

224 N, Broadway, 03073
(603} BQE-3 750

(800) 444-0047
Stave, K1SMD, Mgr.
Exit 1, 193;

28 mi. Mo. of Boston
salem@hamradio.com

12 STORE BUYING POWER

YAESU

The radio

FTDX1200 100W HF + 6M Transceiver

FT-897D VHFUHFHF Transceiver

FTM-400DR 2n440 Mobile

* Tripla Conversion Receiver With 32-bit Floating
Point D5P= 40 MHz 15t IF with selectable 3 kHz, kHz
& 15 kHz Roofing Filters » Optional FFT-1 Supports
AF-FFT Scope, RTTY/PSK31 Encode/Decode, CW
Decode/Auto Zero-In » Full Golor 43" TFT Display

FTDX5000MP Limited
200W HF + 6M Transceiver

« |nternal Power Supply » Two Totally Independent
Receivers = Super Sharp “Roofing” Filters = High
Performance Yaesu Custom-designed 32-bit Floating
Point DSP = True Analog Meter Precision

FTDX3000 100w HF + 6M Transceiver

* 100 Watt HF/6 Meters = Large and wide color LCD
dizplay *High Speed Spectrum Scope built-in*3 2 bit
high speed DSP /Down Conversion 1stIF

Call For Low Pricing!

FT-450D 100w HF + 6M Transceiver

= 100W HF/BM « Auto tuner built-in = DSP built-in
+ 500 memories = DNR. IF Notch, IF Shift

Call Now For Pricing!

* HF/6M/2M/70CM » DSP Built-in = HF 100W (20W
battery) = Optional P.8. + Tuner « TCX0 Built-in

Call How For Our Low Pricing!

4

FT-857D uttra Compact HFVHF/UHF

« 100w HF/BM, 50W 2M, 200 UHF = D3P included
+ 32 color display * 200 mems + Detachable front
panel (v5K-B57 raquied)

Calll For Low Price!

EE
T

[ ] e . el
L] ! o

& o
‘ceanasnn

FT-7900R 2m/440 Mobile

«50W 2M, 45W on 440MHz «Weather Alert « 1000+
Memories = WIRES capability « Wideband receiver
{cell blocked)

Call How For Your Low Price!

FT-8B00R 2mr440 Mobile

= V+UN+V/U+U operation =V+U full duplex = Gross
Bamd repeater function « 50W 2M 3 5W UHF « 1000+
memaory channels « WIRES ready

Call Hew For Low Pricing!

s Color display-green, blus. orange, purple, gray #
GPS/APRS « Packet 1200/9600 bd ready  Spectrum
scope* Blustooth » MicroSD slot « 500 mem per band

C4FM FDMA 144/430

FT1DR sw Digital Xevr

+1200/9600bps AX. 25 APRS & GPS
Recyr Built-in * Dual Band Operation
w/Dual Recvrs (V+V/U+VA+U) »
Wideband Receive/AM Bar Antenna/
Aircraft Receive » 1266 Memaory
Channels w/16 Char Alpha Tagping

Also Available in Silver!

VX-6R 2220240 HT

= Wideband RX — 900 memorias
= bW 2/440, 1.6W 220 MHz TX -

Li-ION Battery - EAl system « Fully
submersible to 3 ft. « CW trainer
built-in

New Low Price!

VX-8DR

50/144/220/440 = 5W (1W 222 MHz)
* Bluetooth optional = Waterproof/
submersible 3 30 min) + GPS APRS
operation optional * Li-ion Hi-capagity
battery = Wide band Bx

FT-60R 2w440 5w HT

= Wide receiver coverage « AM
air band receive = 1000 memory
channels w/alpha labels = Huge LCD
display = Rugped die-cast, water
resistant case = NOAA severe weather
alert with alert scan
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IC-9100 The All-Round Transceiver

IC-7200 HE Transceiver

* HF/60MHz 144/430 (440) MHz and 1200MHz"?
coverage = 100W on HF/50/144MHz, 75W on 430
{440) MHz, 10W on 1200MHz*"= Double suparhat-
arodyne with image rejection mixer

IC-7800 anMode Transceiver

« 160-6M @ 200W » Four 32 bit IF-D5Ps+ 24 bit ADJS
DA converters® Two completely independent receivers
* +A0d8m 3rd order intercept point

IC-7700 Transceiver. The Contester's Rig

* 160-10M = 100W = Simple & tough with |F DSP =
AGC Loop Management = Digital IF Filter» Digital Twin
PBT=Dipital Noise Reduction = Digital Noise Blanker
+ USB Port for PC Control

IC=718 uF Transcsiver

«160-10M* @ 100W = 12V operation * Simple to
use = GW Keyer Built-in = One touch band switching
*Direct frequency input « VOX Built-in » Band stacking
register = IF shift = 101 memories

All Mode
IC-7100 Transceiver

* HF + 6m operation = +40dBm ultra high intercept
point = IF OSP, user defined filters » 200W output
power full duty eycle » Digital voice recorder

IC-7600 A Mode Transceiver

* 100W HF/6m Transceiver, gen cov. raceiver » Dual
DSP 32 bit = Three roofing filters-3, 6, 15khz = 5.8 in
WOVGA TFT display = Hi-res real time spectrum scope

IC-7410 HF/50MHz Transceiver

* 32-bit floating point DSP unit* Double Conversion
Super-Het Receiver = Built-in 15kHz 1st IF Filter =
Built-im Band Scope » Large. multi-function LCD =
RTTY Demaodulator & Decoder » USE for PC control

“Ewcepl G0M Band.

* Frequency covemga may vary. Aeler in owner's manual for exact sgecs. ©

« HF/B0/144/43 0/440 MHz Mu tti-band, Multi-mode, IF
DSP=D0-STAR DV Maode (Digital Voice + Data) = Intui-
tive Towch Screen Interface » Built-in RTTY Functions

ID-5100A VHF/UHF Dual BandDigital Txcwr

«Analog FM/D-Star DV Mede = SD Card Slot for Voice
& Data Storage * 50W Output on VHF/UHF Bands

* |ntegrated GPS Receiver » AM Airband Dualwatch
s FI Analog/DV Repeater List Function

P o
IG-VB000 21 mobile Transceiver

« 75 watts = Dynamic Memory Scan = GTGS8/DGCS
encode/decode witone scan = Weather alert = Weather
channel scan= 200 alphanumeric memories

* “Tested fo survive afier baing ander Tm of water for 30 minetes.

“1Optiosa] UX-8100 mqeired. Q5T 0CT 2014. The lcom bgo & a mpisteed tndemad of kkom [se. 70045

* [I-5TAR & GPS upgradeable 2M/FOCM » 50/15/5W
RF output levels« RX: 118-173.995 375-549.895 810-
099.99 MHz* * = Analog/digitalvoice with GPS (optional
UT-123) « 500 alphanumeric memories

23711 optional |

WHF FM

IC ‘2300 H Transceiver

= 65W RF Output Power = 4. 5W Audio Output =
MIL-STD 810 G Specifications « 207 alphanumeric
Memory Channels = Built-in CTCSS/DTCS Encode/
Decode = DMS

Analog + Digital
Dual Bander /3

ID-880H p-stan =

+[-5TAR DV mode operation « DR (D-STAR repeater)
mode* Free software d ownload = GPS A mode for easy
D-PRS operation = One touch reply button (DV maode)
s\Wideband recener b-sTAR

Analog + Digital

IC-92AD Dual Bander

* 2M/TOGM @ 5W « Wide-band RX 495
kHz -09%.0 MHz** « 1304 alphanumeric
memorias * Dualwatch capability = IPX7
Submersible*** « Optional GPS speaker

Mic HM-175GPS D-STAR X2

VHF/UHF Dual Band
ID-51A Tansceiver

* 5/2.5/1.0/0.5/01W Output » RX: 0.52—
1.71, BB-174, 380-479 MHz** = AM/
FM/EM-MANEM/DY 1304 Alphanumeric
Memory Chls = Integrated GPS = D-STAR
Repeater Directory = |PX7 Submersible

"] '31 A UHF Digital Transcever

5W Output Power = FM Analog Voice
or D-STAR DV Mode « Built-in GPS
Receiver = IPX7 Submersible = 1,252
Alphanumeric Memory Channels

O
ICOM

ANAHEIM, CA
(Mear Disneyland)

933 N. Euclid Sk, 92801
{714) 533-7373

(800) B54-6046
Janet, KLTMF, Mor.

smabheim@hamradio.com

BURBANK, CA

1525 W. Magnalia BI.. 31506
(818) 842-1786

(877) 8921748

Eric, KBEIG, Mar.

Magnolia betwaen
§_Victory & Buena Vista

barbank@hamradie.com

OAKLAND, CA

2210 Livingston 5t.. 94606
(510) 534-5757

(877) 892-1745

Nick, AKBDX, Mgr.

I-880 at 23rd Ave. ramp
sakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
{B58) 560-4900

(877) 520-9623

Jerry, NSMCJ, Mar.

Hwy. 163 & Claremont Mesa
sandie go@hamradio, com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(877) 8921740

Jon, KEWV, Mor.

So. from Hwy, 104
sunnyvale@hamradia.com

NEW CASTLE, DE
(Near Philadelphia)

1509 M. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Ken, N2OHD, Mar.

AT13 1/4 mi, So. 1-295
delaware@hamradis. com

PORTLAND, OR
11705 5.W- Pacific Hwy.
97223

{503) 598-0555

(B0D) 765-4267
Leon, W7AD, Mar.
Tigard-89W exit

from Hwy. 5 & 217
partland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John WElGE, Mgr
depver@hamradie.com

PHOENIX, AZ

10613 N.43rd Ave.. 85029
(602) 242-3515

(800) 559-7388

Gary, N76GJ, Mgr,

Corner of 43rd Ave. & Paoria
phosnix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7027

Mark, KJAV0, Mar.
Daoraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build Am erica Dr.
22191

(703) §43-1063

(B00) 444-4790

Steve, W45SHG. Mgr,

Exit 161, 1-95, So.to US 1
virginia@hamradie.com

SALEM, NH

(Mear Eoston)

224 . Broadway, 03079
{603) 8o8-3730

(80D) 444-0047
Stave, K1SMD, Mar.
Exit 1, 1-83;

28 mi. Mo. of Bosten
salem@hamradio.corn




ANAHEIM, CA
(Near Disneviand)

933 N. Euclid St., 92801
(714) 533-7373

(800) B54-6046
Janet, KLTMF, Mar.

anabeim@hamradio.com

BURBANK, CA

1525 W. Magnalia Bi., 81508
{BUB) B42-1786

(877) B92-1748

Eric, KBEJC, Mar.

Ma gnolia betwean

§. Vietory & Buena Vista

barbank@hamradis.com

OAKLAND, CA

2210 Livingston St., S4606
(510) 5345757

(877) 892-1745

Nick, AKEDX, Mar.
1-880at 23rd Ave. ramp
sakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(B58) 5604900

(877) 520-9623

Jerry, NBMCJ, Mgr.

Hwy, 183 & Claremont Mesa
sandiege@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
84085

(408) 736-0494

(877) 802-1740

Jan, KEWY, Mar,

S0. from Huey, 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philad elphia)

1509 N. Dupont Hwy., 19720
(307) 322-7092

(800) 644-4476

Ken, NZOHD, Mar.

RT3 14 mi., So. 1-295
delaware@hamradis.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 508-0555

(800) 765-4267
Leon, W7AD, Mgr.
Tigard-29W exit

from Hwy. 5 & 217
perliand@hamradio.com

DENVER, CO

8400 E. 1Hiff Ave, #9, 80231
(303} 745-7373

(800) 444-9476

John WRIG, Mgr.
demver@ham radia.com

PHOENIX, AZ

10613 M. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N76J. Mar,

Corner of 43rd Ave. & Peoria
pheenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7027

Mark, KJAVO, Mar.
Doraville, 1 mi. no. of 1-285
aflanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.G.)
14803 Build America Dr.
22191

(703} 643-1063

(800) 444-4709

Stave, W45HG, Mar.

Exit 161,195 So_to US 1
virginia@hamradie.com

SALEM, NH
(Near Bostom)
224 N. Broadway, 03078
(603) 898-3750

(800) 444-0047
Staye, K1SMD, Mar.
Exit1, 1-93;

28 mi. No. of Boston
salem@hamradio .com

12 STORE BUYING POWER

WORLDOWIDE DISTRIBUTION

TS-9908 200W HF + 6M Transceiver

TM-D710G 2my440 Dualband

TS-4BDSAT/H)( HF + 6M Transcyr

* World’s first dual TFT display = 200W output on all
bands = +0 1ppm TCXO ensures both high stability
and reduced power consumption » Triple 32-bit DSP's
dedicated to main/sub receivers and band scope =
Main receiver employs full down conversion, new
mixer & narrow band roofing filters » Third order
intercept point (IP3) +40dBm for highest level of RX
performance { main receiver)

Call For Special Price!

TS-5905 Hr+ 6M Transceiver

+ 100W HF + 60 = 500 Hz & 2.7 KHz roofing filter
* Built-in auto tuner = Best dynamic range in class
* 32 bit DSP

Call Mow For Low Price!

TS-2000/2000X HFvHEUHFTCYR

* 100W HF, M. 2\ « 50W 70CM

* TS-2000X 10W 1.2GHz

* Built-in TNG, DX packet cluster

* |F Stage DSP = Backlit front key panel

Call Mow For Special Price!

= V4V +U/U+U operation = Built-in GPS = Built-in
TNC for APRS & DX-Cluster operation = 50W 2M
& UHF = 1,000 memories = Dual recee » Green or
amber backlight colors = Latest APRS firmware w/
new features = Sky Command 1l remote functions

Call Now For Special Price!

TM-V71A 2m440 Dual Band

» High RF output {50W) » Multiple Scan = Dual recaiva
on same band (VxV, Uxl) = Echolink® memaory (auto
dialer) » Echolink™ Sysop mode for node terminal ops
= |nvertible front panel » Choice of greenfamber for
LGD panel= 104 code dightal code squelch = “Five in
One” programmable memory = 1000 mukifunction
memaory

Call How For Your Low Price!

TM-281A 2 mitr Mobile

+ 65 Watt » 200 Memories « CTCS5/D0S
* Mil-5td specs = Hi-guality audio

Call Now For Special Low Price!

= A§0HX 200W HF & 100W M (notuner)
= 40SAT 100W HF & BM w/AT

= Remotable w/front panel/speaker

= DSP built-in

Call Now For Low Price!

20440 HT with
TH-D72A extended RX

« BW TX, RX 118-524 MHz, VxL,
VW, UxU

* APRS w/Duilt-in 120079600 TNC

* Built-in GPS, Built-in USH,
digipeatar

= Echolink™ compatible

* Mil-Spec STDE10

Call For Special Low Price!

_&

TH-FGA 2m2200440

= Dual channal receive
* 1 -1300 MHz (cell blocked) RX
* FM, AM, 558

* WV 2M/220/440 TX, FM
= 435 Memories

= Li-lon Battery

Call For Low Price!

TH-K2DA oM Handheld

* 2M 5.5W

« VOX

« CTG55/DC5750 Burst built-in
= Weather alert

Call For Special Low Price!




12 STORE BUYING POWER

ACOM-1000

RAC-1258 Mkil-S-Set

*HFand 6 Meter 1KW Amplifier
* Mateh 3:1 SWR with Na Tuner
= User Friendly QSK Operation

* | D Message Display

* Single 4CX800a Tube

= Vacuum Antenna Relays

Call For Additional ACOM Products!

/SR

INDUSTRIES®

«218XATC-PL-(length) RG8x
(240UF) w/PL259 Connectors
Each End. Weather-Proof
Heat Shrink Tubing.
= Stranded Center Conductor.
= 95% TC Braid + bonded
100% Foil Shield.

» Very Flexible, Light Weight, and
Smaller than RGS sizes,

" Noh-Contaminating-UV Resistant-
Direct Burial-Black Jacket.

()l

*235-5X-(length) 1” Wide
Tin-Copper w/Ring
Terminals Each End.
Adhesive-Lined

This set of interfaces allows remote control of wour
Amateur Badio Station via Internat in a userfriendly
and cost effective way | RemoteRig gives you control
of the radio coupled with crystal clear TX & RX audio
and sending OW with your own Paddlel

New! Now Stereo Version for Dual Receiver radios.

Waorks with all Computer-controllable radios from:
Alineo - Eleeraft - ICOM - Kenwood - Yaesu

For radios with detaghable front panals no PC

is required for:

TS-480HX/SAT, TS-2000 (RC-2000 reg'd); 1G-703/
Plus; IC-706 series; DX-SRAT, IC-2820H; [C-R2500

Just simply insert your control box in place of your
front panel interc onnect cable, place the body of the
radio on the remote end and you are on the airas if
you are therel Extra Gontroller and Remote interface
units sold individ ually for multiple sites/users.

Now includes 12V power supply, §12.05 valug!
Availabie exclusively from all HRO locations!

AvMap G6-APRS Navigator

* 40" Tubular Tower
Call For Latest Pricing!

MA-550

+ 55" Tubular Tower

* Handles 10 sq. ft at
50 mph

* Pleases neighbars with
tubular streamlined look

Call For Latest

1

el

TX-455

» 55" freestan ding crank-up

= Handles 18 sq. ft. @ 50 mph

« No guying regquired

= Extra-strength construction

= (an add raising and motor drive
accessory

« Towers rated to EIA specifications

# (ther models at great prices!

Call For Latest Pricing!

AllUS Towers shipped by truck;
freight charges additional.

™

ANAHEIM, CA
(Near Disneyland)

933 N. Euclid 5., 92801
(714) 533-7a73

(800) 854-6046

anet, KLTME Mar.

angheim@hamradie.com

BURBANK, CA

1525 W. Magnelia Bl., 31506
(B18) B42-1786
(877)892-1748

Eric, KEEIG, Mor.

Magnolia between

S. Victory & Buana Vista

burbank@hamradio.cam

OAKLAND, CA

2210 Livinoston St.. S4606
510) 5345757

877) 892-1745

Nick, AKEDX, Mgr.

|-880 at 23rd Ave. ramp
sakland@hamradis.com

SAN DIEGO, CA

5375 Kearny Villa Rd.. 92123
(858) B60-4900

(877) 520-9623

Aerry, MSMCJ, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
04085

(408) 7360406

(877) 892-1749

Jon, KEWY, Mar.

So, from Hwy, 101
sunnyvale@hamradio.cem

NEW CASTLE, DE
(Near Philadelphia)

1509 M. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Kan, N20HD. Mar.

AT.13 1/4 mi., So. 1-285
defaware@hamradio.com

PORTLAND, OR
11705 5.W. Pacific Hwy
97223

(503) Bo8-0555

(800) 765-4267
Leon, W7AD, Mgr.
Tigard-29W exit

from Hwy. 5 & 217
portiand@hamradis.com

DENVER, CO

2400 E, Hliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John W@IG, Mor.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave., B5029
(602) 242-3515

(800) 550-7388

Gary, N7GJ, Mgr.

Cerner of 43rd Ave, & Peotia
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7027

Mark, KJ4V0, Mor
Doravilie, 1 mi. no. of 1-285
allanta@harmradio.com

WOODBRIDGE, VA
{Near Washingten D.C)
14803 Build America Dr.
2219

(783) B43-1063

(800) 444-4700

Steve, WASHG, Mgr.

Exit 161,195, So.to US 1
virginia®hamradio.com

SALEM, NH

(Mear Boston)

224 N, Broadway, 03079
(603) 898-3750

(800) 444-0047
Steve, K1SMD, Mar.
Exit1, 1-93;

28 mi. No. of Beston

salem@hamradio.com

T
l

XXX

Heat Shrink Tubing.
s Grounding Braid Heavy Grade.
= Construction: 38x48x 18/864
Tga 85 Amps.
= Easy rermination: %"
Stud Ring Terminals.

* Full bi-diractional R3-232 APRS communication

* APRS contact management

* DR (Dead Reckoning) Tactical Feature

s Includes Kenwood-ready cable

» 80 card preloaded with maps of North America

* Compatible with TH-D72A, TM-D7104, TH-DT7A,
TM-D700A

X

X

O

P

| XDIX




oin or-Renew!

Devoted Entirely to Amateur Radio

Phabhcrservice

www.arrl.org/join

Membership Application

E/Membership options (circle your choice/s)

Membership includes $15

1 Year |2 Years |3 Years per year for subscription to
Regular $39 $76 $111 | Monthly @ST via standard mail for US members Eiﬁl,ﬁ it ?ijﬁ;t;fec ls

Canada $49 | $33 | $132 | Monthly QST via standard mail for Canadian members nenrefuncable;
International QST $62 | $118 | $167 |Manthly @ST via air mail for international members g»i-lgil!jai?g Epotﬁ?a;?tfggﬁm

International —no printed QST | $39 §76 $111 | Digital QST only more details.

Family 58 $16 $£24 | Reside atthe same address as the primary member, no addiional | Additional membership
options available online at

QST. Membership dates must correspond with primary member. WS T join.

MName Call Sign

Street City

E-mail Phone

Family Member Name Call Sign (if any)

B/Paymel‘lt optio“s O Total enclosed payable to ARBL §

O Visa O MasterCard O Amex O Discover O Check Enclosed O | do not want my name and address made available for
non-ARAL related mailings.

Join Now

OMLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
— ARRL 225 Main StreeteNewington, CT 06111-1484
Cardhelder's Signature Phone: 860-594-0338 « FAX: 860-594-0303

Source Code: QST 2/2014

Card Mumiber Expiration Date




DX

ENGINEERING

Receiver Guard 5000

Protect your sensiive recetver againsthigh levels of RF
from strong or nearby signals. DX Engineering’s Receiver
Guard 5000 is perfectif you have a receive antenna
saturated with high RF levels. Itis also useful for Field
Day, SWL or if your neighbor generates a lot of RF.

The RG-5000's advanced design limits strong signals
with minimal harmonic noise and is RF transparent
atnormal recejver signal levels. Designed for the
world-class multi-transmitter contest station K3LR,

it offers 100% protection to expensive tfransciever
front-ends. The RG-5000 provides performance and
frequency coverage superior to other devices. At a
continuous input of 10W maximum, output is only +10
dBm (83 dB over S-9), and insertion loss isunder 0.15
dBm 0.5 to 50 MHz.

DXE-RG5000 Receiver Guard 5000............... $69.95

Copper

Ground Rod Clam p

This clamp 1s the perfect mounting platform for up

to sic of the common coaxial protector models from
PolyPhaser and Alpha Delta, sold separately. It
secures toa 1/2™- 5/8" O.D. ground rod using the
included stainless hardware. The clompis shown with
optional parts.

DXEJCGC  Copper Ground Rod Clamp..e.... $48.95

Control Line Protector

This unithas eightindividual terminals thatwill
autornatically shunt to ground when voltage spikes
above 82 Vde, in either polarity. [tfeatures a gasketed,
weatherproof metal enclosure with an integrated stud
for easy mounting,

DXE-IS-RCT  Rotator Control Line Protector.,. $189.95

New Products Only From DX Engineering

Dual Vertical Array
The Dual Wertical Array is an easy-to-install two-element
verbical antenna phasing system that offers great HF
performance. |tuses a new design to increase amray
efficiency by eliminating the waste [ oad port found on
previous systems, The array can handle 2 kW, with a
front-to-back over 20 dB and up to 3 dB of gain overa
single vertical.
The DX Engineenng Dual Vertical Array systems are
avallable for the 160, 80 and 40 meter bands, More
bands are coming soon.
DXE-DVA-160-P  Dual Vertical Array,

160M with controller.............

Dual Vertical Array,
80M with controller..............
Dual Vertical Array,

40M with controller..............

$469.90
DXE-DVA-80-P
$454,90
DXE-DVA-40-P
.$439.90

DXE-CG-8U 2

Cable Grippers

These grippers are the perfect complement to

D Engineering’s Coaxial Cable Prep Tools. They help you
securely hold your cable while you're doing the proper
prep. They're also effective for holding the cable as
you're pulling it off a spool or out of a box for a run.

DXE-CG-BU Cable Gripper for
RG8USizeCable ..o vinnn

DXE-CG-8X Cable Gripper for

See the August 2014 issue of QST
for the DXE-AAPS3-1P Review,

Receive Antenna and
Neise Phasing Controller
Combine two identical receiving
antennas to create a directional ”““M“”‘"“"
pattern, The controller lets you 7

adjust the antenna pattem asif L

usited Lating Do g

you were physically moving your
antennas.
+ Exceptional dynamicrange—nearly 1,000
timees (30 dB) better than nearest competitor
+ Phasing rotates more than 360° with smooth control
+ Low-noise, high dynamic range amplifiers
+ Phases outnoise from a single direction
+ Works on all modes, 300 kHz to 30 MHz
+ Provides power for external active antennas
DXE-MCC-1 Receive Antenna Variable
Phasing Controlleronly .......$599.95
Active Antenna Phasing System
with Controller.................. $1,133.95

DXE-AAPS3-1P

RG-8XSize Cable......
Ncc-1 Optional Y71
Receive Filters Ngy
These filters are an upgrade toyour
NCC-1Receive Array Phasing Unit,

offering enhanced, frequency-specific 5
directonal noise and signal nulling {\
performance. They're an excellent addition '\
to your NCC-1if you enjoy AM DXing, HF \'ﬁ
operation and SWL By reduang or excluding
frequency-speafic signals that normally cause interference,
these filters lower the naise floor of the desired pass-band
to dramabically improve receplion,

Thiey have anominal insertion loss of 1 dB. Purchase your
filters in pairs, soyou can match each receve antenna input
to its corresponding pass-band slot on the NCC-1.
Description Band(s)
Pass 160M & below
Pass 80M & below |
Pass 40M & below
Pass 20M & below
Pass 15M & below
Pass 10M & below
1 Pass 160M & above
igh Pass BOM & above

igh Pass 40M & above
High Pass 20M & above
High Pass 15M & above

High Pass 10M & above

Band Pass 160M

Band Pass 80

Band Pass 40

Band Pass | 20M
| Band Pass 151

| | Band Pass 10M

Extended Same-Day Shipping Hours, Details at DXEngineering.com

FREE STANDARD SHIPPIMNG on most orders over $99!
Limited-Time Offer! Details at DXEngineering.com

ORDER BY 10 PM

SAME-DAY

sllll'l’li\ES'

8:30 am to 4:30 pm ET Monday-Friday
1230 to 2030 UTC (March-October)
1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code; +1
Fax: 330.572.3279 Sale Code: 1410QS

rices & speor'.'cano.'?s subject to change without notice.




Arduino Microcontroller Projects You Can Build Today!

m Arduino

N

1{o]g

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

By Glen Popiel, KW5GP

The Arduino has become widely popular among
hobbyists and ham radio operators. Hams are
exploring these powerful, inexpensive microcontrollers,
creating new projects and amateur station gear. With
its Open Source model, the Arduino community freely
shares software and hardware designs, making
projects easier to build and modify.

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

personal touches.

Projects:

Random Code Practice Generator
CW Beacon and Foxhunt Keyer
Fan Speed Controller

Digital Compass

Weather Station

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

Talking GPS/UTC Time/Grid Square

Arduino for Ham Radio
ARRL Order No. 0161
Special Member Price! Only $29.95* (retail $34.95

Order Online www.arrl.org/shop
Call Toll-Free 1-888-277-5289 (US)

lambic Keyer

Waveform Generator

PS/2 CW keyboard

Field Dat Satellite Tracker
Azimuth/Elevation Rotator Controller
CW Decoder

Lightning Detector

CDE/Hy-Gain Rotator Controllers

The national association for
A R R L AMATEUR RADIO"

225 Main Street, Newington, CT 06111-1484 USA

SHOFP DIRECT or call for a dealer near you.
onMuNe WWW.ARBL.ORG/SHOP
ORDER TOLL-FREE BB8/277-5288 (US)

*Shipping and Handling charges apply. Sales Tax s requined for all orders shippad to CT, VA, and Canada. Prices and product svailability are subject to change without notics,

Q58/2014




FREE STANDARD SHIPPING on most orders over $99!
Limited-Time Offer! Detalls at DXEngineering.com

® B {l‘ l“ 8:30 am to 4:30 pm ET Monday-Friday
‘ ‘ 1230 to 2030 UTC (March-October)
A 4 1330 to 2130 UTC (November-February)
) 5y . ‘l‘l) Tech/International; 33;0.57':1;.3200 Country Code: +1
N Fax: 330,572.3279 Sale Code: 1410Q%
b ll‘l\ l)l Pf:zes & specifications saug.'er:c; roe chan g.&nﬁ'mour notice
\( AL = ——
SHIPPING! | ‘oxencineeaine com

ENGINEERING

Always the Best Cable at the Lowest Price
+ Made to DX Engineenngs rigid specifications
« Available in full spools or cut to your custom length

Bulk Cable  Impedance Length  Price
Low-Loss Mini-8 Cable
DXE-8X 500 per foot . ¥
DXE-8X-1000 500 1,000" DX Engineering’s
Low-Loss Cable Revolutionary PL-259 Connector*
DXE-213U 500 per foot A “Better Mousetrap” Approach to Your Cable.

DXE-213U-500 50Q 500' This brand new PL-259 design has a
DXE-11U 750 per foot full-diameter, fulldength soldered center pin,
E—— ; which means itwill fit snugly into awellavorn
Premium Low-Loss Cable S0-239. The large center pin also makes it
DXE-400MAX 500 per foot : easier toflow solder inside, further securing the
DXE-400MAX-500 500 500' conductor, The silver plated and deeply knurled
Low-Loss Foam Cable shell has precise threads to promote a solid
= connection with the 50-239. Each of these PL-259
gig 83 503 Bl fo,Ot connectors is insulated with a PTFE dielectnic for
- i _'500. - St =00 exceptional RF characterisbics, You can only get this
Highly Flexible cable news connector design at DX Engineering,
DXE-58AU | 500 |perfoot *Patent Pending
Flooded Jacket Cable
DXE-F6-CTL 750 per foot
DXE-F6-1000 750 1,000

N
Made in USA

The New PL-259 is Used Exclusively on

DX Engineering Cable Assemblies.

DX Engineering starts with the highest-performance, low-oss 8U, 213U and

400MAY, coaxial cable, and then finishes each assembly with its revolutionary new

5 s PL-259 connectors. The connectors feature a machine-crimped shield that provides a

DX Engineering 360° electro-mechanical connection. Every weather-shielded, hand-soldered assembly

is the Best Place ishi-pot and continuity tested in the US4, They come in multiple lengths, custorn [engths are also available.

to Get Coax, Here's Why:

z L0 High Voltage {Hi-PDt] Testen UV-Resistant, Non-Contaminating,

« Weatherproof: Adhesive Shnink Tubing Seals Connections _ Black PE Jacket L E] UV-Resistant, Black PE Jacket

« Silver-plated PTFE-nsulated Connectors DXE-400MAX 500

« Hand Crafted by Top Techs N | peensiam Low-Loss Coble DXE-8X Low-Loss

« See DXEngineering com for g 3 « Gas-njected foam, polyethylene g Foam Dielectric Cable
more connector options : UV-Resistant, Non-Contaml dielectric bonded tape foil covered &, | Known as RG-8X or Mini-8

Black PVC Jacket ! 4 : ! )

Black PVC Jacket by a braided copper shield « Veryflexible;ideal for shart,

DXE-213U 500 / + 405" low-density Uv-resistant in-shack jumper cables

DXE-8U 500 MIL-Spec Cable polyethylene jacketisideal « 242" Type |l jacket is

SOWLONS ot « 405" Type ll Uv-resistant jacket L ' non-contaminating

Dielectric Cable is non{ontaminatmg and . Dlrect—bur_v and UV-resistant

+ 405" high-flex PVC jacket suitable for outdoor use + Direct-bury

Aﬁ_ar!uaﬁm_'_r Power Efficiency
Attenuation  Power Attenuation per1oofeet  Rating Attenuation  Power e
pericofest  Rating per 100 fest 0.3dB@5MHz  |6.9kW | 93% perioofest  Rating 5/
03dB@5MHz |54kW | 93% 04dB@5MHz  [43KW | 90% 0.5dB@10MHz  [48kW | 90% 0.6dB@5MHz |3.0kW | B6%
05dB@10MHz |41kW | 90% 0.6dB @10 MHz |34KW | 87% 0.8dB@30MHz |28kW | 83% 09dB@10 MHz |22kW | 81%
09dB@30MHZ |22kW | 81% 10dB @30 MHz |2,0kW | T79% L1dB@50MHz |21kW | T79% 14dB@30 MHz |12kW | 69%
12dB@50MHz [18KW | 77% 13dB @50 MHz [15kW | 73% 1.8dB @ 150 MHz |1.2kW | 5% 20dB @50 MHz [0.9kW | 62%
22dB @150 MHz | LOKW | 60% 24dB @ 150 MHz [0.9kW | 57% 3.3dB @450 MHz [0.7TkW | 47% 3.8dB @ 150 MHz [0.4kW | 42%

Efficiency

'
DX Engfneerl'ng Cable is Available in DX Engineering Cable Assemblies are built by our techs, right here in Ohio. They're fully tested and are
Pre-Cut Assemblies with Connectors, ready forinstallation in your shack. For all lengths and connector options, visit DX Engineering.com.

\

Pre-cut Cable, PL-259 Connectors. Pre-cut Cable, PL-259 Connectors Pre-cut Cable, PL-255 Connectors

_ - _ — ~ Part Number Length  Price Part Number Length  Price Part Number. _ Price
Pre-cut Cable, PL-259 Connectors DXE-213UDX003 3 DXE-400MAXDX003 3 DXE-8XDU0D3

Price DXE-213UDX006 DXE-400MAXDX006 6 DXE-8XDU0O6

DXE-8UDX002 DXE-213UDX012 DXE-400MAXDX018 DXE-8XDU012

DXE-8U DX003 DXE-213UDX025 DXE-400MAXDX025 DXE-8XDU025

DXE-8UDX008 DXE-213UDX050 DXE-400MAXDX050 DXE-8XDU050

DXE-8UDX025 DXE-213UDX075 - DXE-400MAXDX0T5 DXE-8XDUOTS

DXE-8UDX050 : DXE-213UDX100 DXE-400MAXDX100 DXE-8XDUL00

DXE-8UDX100 DXE-213UDX150 DXE-400MAXDX150 DXE-8XDU150




Amateur Radio Transceiver
Performance Testing

Understanding HF
o Transceiver Data from
QST Product Reviews
\" By Bob Allison, WB1GCM |

I QST’s monthly “Product Review” column
has long been the most-read section of the
magazine. That’s not surprising as most radio

mateurs are interested in reading about the
atest station equipment — and product review
~ testing helps operators make informed
. decisions based on their needs.

. Amateur Radio Transceiver Performance
" Testing explains in detail the performance
\ datatables from QST Product Reviews,
' providing a valuable resource for Amateur
Radio operators who are looking to
i purchase atransceiver. It discusses how
. published laboratory data relates to actual
" performance, how each major test is
" performed, the significance of each test,
and what the numbers mean. You'll
gain a better understanding of the
extensive testing ARRL performs,
technical terms and parameters
presented in Product Review, and
develop the capability to reach your
own conclusion about which HF
transceiver is best for you.

Amateur Radio Transceiver
Performance Testing

ARRL Order No. 0086
Special ARRL Member Price!
only $19.95" (retail $22.95)

*plus shipping and handling

A ARRL www.arrl.org/shop

o e ¥
ARRL :aEiR Rapioe | G&n ’ 100 Toll-Free US 888-277- 5289,
L

YEARS or elsewhere +1-860-594-0355

Q5T 10/2014




DX

ENGINEERING

Only $109 Freight to
Lower 48 United States

Heavy-Duty
4130 Chromoly Steel Masts 2
Start stacking some serious antennas. These 2" and 3°
0.D., 22" masts feature a 0.250" wall thickness and meet
ASTM A-513 Type 5 ratings. The cold-drawn, electncaweld
carbon-steel masts have a galvanized surface that
creates an almost polished appearance.
+ Certified yield stress rating over 100,000 psi
+ Tensile strength minimum above 110,000 psi
+ Stress-relieved for consistent mechanical strength
+ Minimum Rockwell B hardnessis 96
Use DXEngineering.com’s exclusive online Mast Load
Estimatorto find the perfect mast for your setup.
DXE-ST200CM-22 2" 0.D.

Heawvy Duty Mast, 22'
DXE-ST300CM-22 3" 0.0,

Heavy Duty Mast, 22' ... §589.95

$399.95

Exclusively from
DX Engineering

160M Preamplifier
This preamp could make

the difference between KD9SV

barelyhearing distant U Products

stations and actuallyworking thatrare DX, It features
aBF981 FET ultralow-noise design. Gain is adjustable
from 10 ko 28 dB, The preamp 15 specifically tailored for
monoband 160M operation. Visit DXEngineering com for
more op tions from KDASY Products.

SVP-SV-160 160 Meter Preamp
with Band Pass Filter ..............

P L i e

$91,95

Hustler Verticals

with DX Engineering

Performance and the Lowest Prices!
Add Bands to Your BTV!

The easiest assembly and tuning of any multi-
band vertical. DX Engineering stocks replacement
partsfor all BTV antennas.

HSR-4BTV 10,15,20,40M....................$159.95
HSR-5BTV 10, 15, 20, 40, 75-80M $189.95
HSR-6BTV 10,15, 20, 30, 40, 75-80M ... $209.95

DXE-8X19-RT  Coax Jumper Cable to
BIMBas8 e g

S0-239 Add-0n Kit
to BTV Base... ...528.95

12M Add-On Kjtfor BT\."........ 569,95
17M Add-On Kit for BTV....... §97.95
60M Add-On Kitfor BTV........ $84.95
80M Add-On Kit for BTV,

532,95
DXE-AOR-DCF

DXE-ADK-12M
DXE-ADK-1TM
DXE-ADK-60M
DXE-AOK-80M

Highest Quality Products Specified by
Commercial and Amateur Designers

High Performance
Easy to Install

TX38 Tri-Band Yagi

Get on the 20/15/10 meter

bandswith an antenna that

can withstand 100 mph winds

Its durability makes itideal for permanentinstallations,

but it's compact and light enough to be used during

Field Day. The Tx38 was also selected as the offical

tn-band antenna of WRTC 2014.

TXA-3B-8L-WRTC  TX38 Yagi Antenna ... was $1;199.00
Limited Time Sale......$1,049.95

Coaxial Cable Grounding Brackets
These stainless steel brackets have two
holes for chassis-or bulkhead-mount
connectors (notincluded). Each bracket
comeswith astainless steel V-balt

and hardware.
DXE-CGB-150 Bracket for 0.50" to
150" 0.D. Tube.........
Bracket for 1.00" to

200"0.0. Tube .........

.515.95
DXE-CGB-200
$15.95

GuyRings

Use DX Engineering’s Guy Rings to

secure your rope guys and stabilize your
aluminum vertical antenna. They work

with three- and fourswvay guying systems
and are a great complement to our tub-

ing kits. These guy nngs are super strong,
wirtually imperwious to the elements and
fit0.75%, 1.07, 125", 150" and 2.0" O.D. tubing

DXE-GR-5P Setof 5 Guy RiNgs.....cvvi.. §8.95

e fe F_t

DX Engineering

Clamps are Specified by Scientific,
Military & Government Desi gners,

& Used by Antenna Builders: Both
Commercial & Amateur.

Highest Quality—Lasting Performance!

Whether you are building a Yag from scratch,
refurbishing a well-used “old friend,” or expernimenting
with a new antenna project, DX Engineering can
supply the best hardware for your application. You

can find useful tips and complete dimensions for
each clamp and bracket type at DXEngineering.com.

USB

SignaLink

Signalink™USE Unit from Tigertronics
PSK-31, RTTY and more! Powered by your computer's
USE port, this unitis compatible with both PCs

and Macs, and workis with virtually every radio. The
Signalink supports all sound card digital and voice
modes, |t's eagy toinstall and setup, and

software isincluded.

TGR-SL-USB Signalink™.....cooiciiiiinn. $85.00
You'll need the rightradio cable to get started. Right

now, any Interface cable s only $14.95 when you buy
a Signalink.

Telescoping Fiberglass
Antenna Tubing Kits
These kits contain seven
sections of high quality -"
smoothly telescoping ‘(
tubing from 2" to /2" O.D r—--_

and new DX Engineering "\k
Compression Clamps for :{,:,/:{c{ u
maximum tubing gripand &N ) lele
strength. Perfect for portable ! ' &

operation, camping, Field Day or expenmenting, these
kits are an excellentway to getyour antennawire in the
air quickly.
DXE-FTK50A  Fiberglass Antenna Tubing Kit,

50' Max. Length ..o $198.95

The Best Aluminum Tubing Available
Just Add Clamps and Slide it
Together for a Complete
Antenna Element!
6063-T832
Aluminum Tubing
+ Better than the other guys,
at same prce

+ Orderfromus and the competiton—
We're sure that you'll send theirs back

+ Smoothly telescoping pre=slit or un-shitlengths
+ Custom made justfor DX Engineerng
3' lengths.o58"wall - 3/8" to 21/8" Q.D.
6' lengths.058" wall - 3/8"to 21/8" O.D.
Perfect for Most Elements
6061-T8.120" wall - 1.5" to 3" 0.D. un-slit
For Booms and HD Element Designs
DXE-AT Ke5 Aluminum Antenna Tubing Kit,
65' Max. Length ... §229,95
See DXEngineering.com for specs and additional

tubing. DX Engineering has All-5tainless Steel
Element Clamps to fit exact tubing sizes.

Extended Same-Day Shipping Hours, Details at DXEngineering.com

=y

FREE STANDARD SHIPPING on most orders over $99!

Limited-Time Offer! Details at DXEngineering.com

YRDER BY 10 l"l

SAME-DA
SHIPPING

! , 10 pm ET
g ';';.!c.ck Items

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code; +1
Fax: 330.572.3279 Sale Code: 1410QS

Prices & speci fications SU!.IJ|E'I.’I'LC' Cth'?gE' without natice




When the band is open there's no time N

YOU'RE GOOD TC

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

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

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

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

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

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

Visit us on the web at www.ldgelectronics.com, L J
or contact your favorite dealer. T W

www.ldgelectronics.com 410-586-2177




) GO WITH

ALLTUNERS YT-1200

2000

MEMORIES

Suggested Price §

AL-100

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

Suggested Price $149.89

For AT-300 compatible’| enwobd %’!SCG'\J’BI’S (except
LTS A80HX). The KT-100 allows"you to use the Tune
button on the tadio: 2,000 memoties for instant recall of
tunmg parameters for favonte ban{m and frequencies.

2d Price $199

ELECTRONICS

Designed for Yaesu's FT-450, FT-450D, FT-850, FTDX-1200, FTDX-3000 and FT-2000 (non-
D). Seamless integration similar tothe popular YT-450. The tuner is powered by the transceiver
{except the FT-2000). It has a CAT port pass-through so you can use computer control of the
transceiver when using thls ru ner. F’ower and caontrol through the prowided interface cable.

IT-100

Matched in size to the lcom IC-7000 and IC-708. Control
the [T-100 and ts 2000 memaoties from ather #S own
button or the Tune butten on your |C-7000 or cther lcom
rigs. For your lcom radio that is AH3 or AH4 compatible.

Suggested Price $179.99

- : radie not included
o1/
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 nesded - the 2817 takes care of
the rest. 2000 memories cover 160 through 6 meters.

eberd Drime €

radio not included

AT-897Plus

Mounts on the side of your FT-897 just like the anginal
andtakes power directly from the CAT port of the FT-897
and provides a second CAT port on the back of the tuner
5o hooking up another CAT device couldn’t be easier.

e $189.899

YT-100

For Yaesu FT-857, FT-897 and FT-100 (and all D
models) an integratad tuner, powerad by the interface
Press the tune bution on the tunsr, and everything glse
happens automatically

suggested Price $198.99

7-817H
The ultimate autotuner for QRP radios including the
‘Yaesu FT-817 (D) with addition of the Tokyo High Power
HL-458. Interfaces to the CAT port (ACC) on the back

of the radio with the nrowded cablv

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




hy-gain. Rotators

. . . the first choice of hams around the world 4

HAM-IV HAM-IV = 3
The most popular 364995 ]
rotator in the world! o

For medium communications
arrays up to 15 square feet wind
load area.Has 5-second brake de-
lay, Test/Calibrate function. Low
temperature grease permits nor-
mal operation down to -30
degrees F. Alloy ring gear
gives extra strength up to
100,000 PSI for maximum
reliability. Precision indica-
tor potentiometer. Ferrite beads
reduce RF susceptibility. Cinch
plug plus 8-pin plug at control
box. Dual 98 ball bearing race
for load bearing strength and e-
lectric locking steel wedge brake
prevents wind induced movement.
North/South center of rotation scale on
meter, low voltage control, max mast 2"/,

HAM-VI

¥749°

with DCU-2

HAM-VII

5 connectors plus 8-pin plug at

control box, triple bearing race 594995
with DCU-3

with DCL-3 scale meter, low voltage control, 2'/:

TAILTWISTER SERIES 1l
For large medi- $ T-2X

um antenna arrays 9

up to 20 sq. ft. vgnd 799

load. Has 5-second

brake delay, Test/

Calibrate functions,

Low temp grease.

tough alloy ring

gear, indicator poten-

tiometer, ferrite beads

on potentiometer wires,

weatherproof AMP

T-2XD2

*899°°

with DCU-2,

with 138 ball bearings for large
load bearing, electric locking steel
wedge brake, North/South center of rotation
Ao max
mast. MSHD, $§109.95. Above tower
heavy duty mast support. T2X. HAM-IV,
HAM-V, HAM-VI. Accepts 17/+-2%:" OD.

CD-4511

For antenna CD-4511
arrays up to 8.5
sq- [};Ct E‘muntcd 544995
inside tower or 5
sq. ft. with mast adapter. Low
temperature grease good to
-30 F degrees. New
Test/Calibrate
function. Bell
rotator design
gives total
weather pro-
tection, dual 58 ball bearing race gives
proven support. Die-cast ring gear, stamped
steel gear drive, heavy duty, trouble free
gear train, North center scale, lighted direc-
tional indicator, 8-pin plug/socket on con-
trol unit, snap-action control switches, low
voltage control, safe operation, takes maxi-
mum mast size to 2'/is inches. MSLD light
duty lower mast support included.

HAM IV and HAM V Rotator Specifications TAILTWISTER Rotator Specifications CD-451I Rotator Specifications
Wind Load capacity (inside tower) 15 square [eet Wind Toad capacity inside tower) 20 square feet Wind Toad capacity (inside wower) R.5 square Teel
'Wind Load (w/mast adapter) 7.5 square feet Wind Load (w/ mast adapter) 10 square feet|  [Wind Load (w/ mast adapter) 5.0 square Teet
Turning Power BOD in-1bs. Turning Power TO00 5n.-Ths. Turning Power 600 in.-1bs.
Brake Power 5000 in.-Ibs. Brake Power 9000 mn-Ibs. |  [Brake Power 800 in.-lbs.
Brake Construction Electric Wedge Brake Construction Electric Wedge |  [Brake Conslruction Disc Brake
Bearing A blv dual race/96 ball bearings Bearing Assembly Triple race/138 ball brngs | [Bearing A by Dual race/a8 ball brings
Mounting Hardware Clamp plate/sieel U-bolts Mounting Hardware Clamp plate/stee]l U-bolis Mounting Hardware Clamp phte/steal U-bolts
Control Cable Conductors 8 Control Cable Conductors ] Control Cable Conductors 5
Shipping Weight 26 1bs. Shapping Weight 31Ibs.| [Shipping Weight 77 Tbs.
[Effective Moment (in fower) 2500 (i.-Ibs. [Effective Moment (in tower) 3400 Tt.-Ths. Effective Moment (in tower) 1200 Tt.-1hs.

Hy-gain DCU-3 Digital Controller lets
you program 6 beam headings! Gives
you full automatic or manual control of
your hy-gain HAM or Tailtwister Rotators.

Press a memory button or dial in your
beam heading or let Ham Radio Deluxe
(or other) take control. Your antenna auto
rotates precisely and safely to your DX,

DCU-3 automatically jogs your anten-
na free and safely unlocks it before rotat-
ing bcgin.‘i (great for older rotators with

("~ hygain Programmable DCU-3

Digital Rotator Controller

full manual control and fine tuning.

antenna gently coasts to a stop before the

brake re-locks -- greatly reducing damag-

ing overshoots and extending rotator life.
Simply press Left and Right buttons for

Bright blue LCD shows current, dialed-
in and computer controlled beam headings
in one degree increments and your call.

Calibrate lets you accurately match
your display to your frue beam heading.
Has USB/RS-232 ports for computer con-
trol, Adjustable LCD sleep time. Field
upgradeable firmware. 8.5Wx4.3H x9D".
110 VAC. Order DCU-3X for 220 VAC.

DCU-2 Digital Rotator Controller
$399.95. Like DCU-3, but

less programmable memo-

ries. 110 VAC. Order

AR-40

For compact AR-40
antenna arrays and
large FM;‘TVy up to 534995 5
3.0 square feet
wind load area. Dual 12 ball
bearing race. Automatic position
SENSOr never needs resetting.
Fully automatic control -- just
dial and touch for any desired
location. Solid state, low volt-
age control, safe and silent
operation. 2'/is inch maxi-
mum mast size. MSLD
light duty lower mast sup-
port included.

AR-40 Rotator Specifications
Wind load capacity (inside tower) 3.0 square feet
Wind Load (w/ mast adapter) 1.5 square feet

Turning Power 350 in.-Ibs.
Brake Power 450 in.-lbs.
Brake Construction Disc Brake

“sticky " brakes) then turns off your motor Bearing Assembly Dual race/12 ball bearings
h before reachi“g itg final heading_ Your DCU-2X, for 220 VAC. J Mounting I-Iardwan, Clamp plate/steel bolls
Conirol Cable Conductors 5

Shipping Weight 14 Ibs.

Effective Moment (in tower) 300 Tt.-1bs.

/Replace your YAESU Rotator Controller

Hy-gain YRC-1 g:ves you more features and a much more
robust controller that is far less prone to lightning damage.
Costs less than repairing your original Yaesu controller!

Easy-to-use -- dial in your beam heading and tap GOTO button.
Exclusive 180 degree AutoReversal™ for fast longpath operation.

Has all features of DCU-2. Bright blue LCD shows current,
dialed-in and computer controlled beam headings and your call.
USB port for computer control. Extra heavy-duty AC power supply.

YRC-1

532995

Variable DC motor speed for minimizing damaging antenna overshoot and fast opera-
tion. Intuitive menu for calibrating, offsetting, or changing parameters. Field upgradeable

Qmware Use with Yaesu G-800/1000/2800/G450/650. For AC or DC motors.

o

www.hy-gain.com

Nearest Dealer, Free catalog, To Order . . .
Voice: 662-323-9538 Fax: 662-323-6551

a»
hy-gain
Antennas, Rotators & Towers
308 Industrial Park Road, Starkvilfe, MS 39759, UUSA

Pricesipees sulyject fo change wishout moticesobligation 2004 Hv-Gain




TH-K20A TH-D72A

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwauvkee, WI 53223

TM=-D710GA

Dualband FM Mobile with TNC AND GPS 414-358-0333

- TX: 144-148, 430-450 MHz + RX: 118-524, 800- 800-558-0411

1300 MHz (cell blkd) » Power: 50/10/5W +* Dual

receive (V+V) (U+U) * Built-in TNC for APRS + GPS fax: 414-358-3337

built into Display Head * Cross-band repeat

- Echolink® reay milwauvkee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092

440-585-7
TH-K20A 2M FM HT 385-7308
- TX: 144-148 - RX: 136-174 800-321-3594
* Power: 5.5/1.5/0.5W « 100 Memories
TS=-480HX 200W HF/6M Mobile clevelond@aesham.com

TH=F6A Triband FM HT < TX:HF/6M + RX: 0.5-60 MHz » Power: 10-200W
* TX: 144-148, 222-225, 430-450 MHz {with two optional 224 P$’s) = Memories: 99 » IF/stage 621 Commonwealth Ave.
» RX: 0.1-1300 MHz (cell blld) » Dual band RX DSP on main band, AF/stage DSP on sub-band
« FM Wide/Narrow, AM, SSB and CW receive modes Orlando, FL 32803

Rowse: 2/ 0M0.05W = Memass 439 TS=480SAT 100W with avte antenna tuner: 407-894-3238
TH=-D72A

800-327-1917
orlando@aesham.com

2M/440 FM HT with Built in GPS

= TX: 144-148, 430-450 - RX: 118-174, 320-524
MHz « Power: 5/0.5/0.05W » Memories: 1000 « USB
Port » 1200/9600 bps packet TNC * SkyCommand
and APRS » Stand-alone Digipeater » Built-in High
Peformance GPS + GPS logging - stores up to 5,000
points of track data* Echolink® ready + KISS

mode protocol

4640 South Polaris Ave.
Las Vegas, NV 89103

75-2000 HF/VHF/UHF Transceiver 1RG4 3114
« TX: HF/6M/2M/440 MHz « RX: 0.03-60, 142-152, 800-634-6227
420-450 MHz » Power: 10-100W (10-50W on
440 MHz) + 99 Memories + HF/6M Auto Antenna lasvegos@aesham.com
Tuner * IF/stage DSP on main band, AF/stage DSP on
sub-band

TS-2000X 1-800-558-0411

All the features and coverage of the T5-2000 and alse
indudes 1.2 GHz @ 10W. aesham.com

TM-281A 2m FM Mobile
= TX: 144-148 MHz «RX: 136-174 MHz
* Power: 65W + 200 Memories

TS=-590S 100W HF/6M Transceiver
» TX: HF/6M « RX: 0.03-60MHz MHz « Power:
5-100W = 110 Memories + 10 Quick Channels

+ Auto Antenna Tuner * USB for PC and remote

contrel » Down conversion receiver » Narrow first I:llllllw lls llﬂ mmin!
| roofing filter * More!
: ' witter.com/KIAES
TM-V7 1A Dualband FM Mobile
+ TX: 144-148, 430-450 MHz « RX: 118-524,
800-1300 MHz (cell blocked) » Power: 50/10/5W
* Dual receive (V+V) (U+U) » Cross-band repeat 'nlni “F Tun HE" wnnn
+ Echolink® ready + Optional RC-D710 can replace cnll “n“ r n “ Q“BTH
the TM-V71A control panel to enable all the features
o thie ouinel IN-B10A TS-990S HF/6M Flagship Transceiver
« TX: HF/6M » RX: 0.13-60 MHz = Power: 2-200W =
Please check Web or Call o Bulit-in At Antenna Tuner and AC Supphy-+ Dudl Radios by

TFT Display * Dual receivers « Narrew-band roofing
e R filters + Triple DSP + Serial port, USB ports and KE NWOOD
Ethernet port




ROTARY SW!TCH
ALPS# SRBV170501.
Non-shorting rotary switch. . ’
Resistive load 0.3A 16 Vdc. 6mm x AP
20mm flat shaft. Threaded 9mm bushing.
PC pins and mounting tabs for additional
support. CAT# RSW-36 $ 2

each

10 for $2.25 each )

4-POSITION DUAL ROW
TERMINAL STRIP
Marathon 601-04, %
25"%x 11" x 05",
UL, CSA. CAT#TS-424 25
$
800-826-5432
www.allelectronics.com

‘each

Radio Direction Finder

KN2C DF2020T Kit
Useful for 100~1000MHz
Map Piotting Program i

On Google Earth™ -

with GPS Data
On Sale $398
www.kn2c.us
CommRadio’s CR-1a
Air Superiprity Receiver
The MUST-HAVE
for your GDsBAG!
10 Hr Lislary Intf Battery
Includedar Pertable Use

LAk .
USB-IG.0ul.CpemSeurce
MIL-SPEC Rugged, Compact,
Lightweight
Leaves Lots of Room for
Other Gear...

www.commradio.com
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HONDA

GENERATORS

What are YOU

Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)
Lightweight & portable

(Easy to carry at less than 50 Ibs!)
Extra long run time.

(Runs up to 15 hours on 1.1 gallonsl)
Honda inverter technology.
Eco-throttle

EU2000
ARRL Member Special

We feel that what HAM operators
provide in times of emergency
is often overlooked but incredibly
important and deserve a break
oh generators that will provide
power to their equipment.

ARRL Members will receive a
discounted price on the
EU2000 or EU2000 Companion.
Please call for your
ARRL Member Discount

coupon code.

FREE SHIPPING
IN THE CONTINENTAL
48 STATES

MAYBERRYS.COM
800-696-1745

232 Main St. Port Mu rray, NJ 07865
Please raad your Owner's Manual and all labels before operation.

WAVECOMe HFIVHFIUHF Decoder
Prafessional decader, mare than 250
Protocols/ Decoder/ Dem odulators, Analyzer,
Classifier, Code Check, etc . W-CODE, W-
PCIle/PCI-LAN, W-Classifier, etc.

COMPUTER INT'L, St. Johns, Ml 48879
WWW . Wavecomusa.com

“THE COAXMAN”

Amateur Radio Coax, Baluns
Assemblies, Any Length
Wireman Coax, Ant. Wires
WIWW.C OaXman.com

. ordersi@coaxman.com

Clear Signal Products, Inc.
405-376-8473

As seen in IEEE

For nearly a century, QST, the official
Jjoumal of ARRL, hae been a primary
source of timely, engaging, and valuable

information for radio amateurs. These
wo volumes fealure a large 4
collection of important

highlights told through the ¢

pages of QST, published

from 191510 2013

ARRL

Q', 100

R R R T

A History of @ST—Volume 1:
Amateur Radio Technology
Edited by Ward Silver NGAX

As you wander through these pages from
QST you'll discover the technical
contributions made throughout Amateur
Radio's first century. Be gin in the era of
spark and continue through advancesin
radio electronics, signal propagation theory,
antenna design, and the dawn of satellites
and digital communications.

ARRL Order No. DO03
Special ARRL Member Price!
Only $29.95* (retail §34 95)

352 pages, with superior gloss finsh!

P e e L, BT

A History of @ST—Volume 2:
Advertising

By Joe Veras, K90CO

Do you remember your first radio? Trace the
history of receivers, transmitters, antennas,
and other station gear through this collection

of QST pages. If's a nostalgic journey,

as told through the creative marketing,
advertising and phetography of yesterysar.

ARRL Order No. 0048
Special ARRL Member Price!
Only $29.95* (retail $34 95)

384 pages, with superior gloss finsh!

and diing ch I

ARRL L";;;”FE'L';"’EZ”E}'S-

www.arrl.org/shop
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| — Yaesu System Fusion — |
FT-1DRBHD 2m/440 FM HT

* TX: 2M/70cm » Wideband RX: 500kHz-999MHz
(less cellular with AM/FM broadcast) « Power: 5SW
+ Analog and Digital (12.5kHz C4FM FDMA)

* Integrated GPS » CTC55/DCS Encode & Decode
+ WX Receiving with WX Alert » Digital

Group Monitoer Function » GSM I

(Group Short Message) + Snapshot
Function with optional Speaker Mic

B T

FTM-400DR "7
2M/440FM Transceiver
TX: 2M/70cm RX: 108-470/800-999MHz (cell
blied) = Power: 50W FM » C4FM FDMA w/GPS for
APRS (1200/9600bps) * Packet Ready Color dis-
play « Spectrum scope + ARTS « Bluetooth

» Twin RX* MicroSD slot = 12/30kHz filters

* 500 memories/band

FT-270R

FT-270R 2M FM HT
* TX: 144-148 « RX: 136-174 = Power: 5/2/0.5W
s 200 Memories » Extra large LCD display & speaker

VX-6R 2M/440 FM HT

«TX: 144-148, 222-225, 430-450 + RX: 0.5-999
{cell blkd) + Power: 5/2.5/1/0.3W (1.5W on 220)
* 900 Memories

VX-8DR sm/2m/440 FM HT

« TX: 50-54, 144-148, 222-225, 430-450 MHz

+ RX: 0.5-999 MHz (cell blocked) « 1200+ Memories
» Power: 5/2.5/1/0.05W (1.5W on 220 MHz)

* Optional GPS Unit FGPS-2 with either CT-136
adapter or MH-74A7A hand microphone provides
APRS® data

FT=2900R Heavy Duty Wide/Narrow,
Deviation Section 2M FM Mobile

» TX: 144-148 MHz » RX: 136-174 MHz » Power:
75/30/10/5W = 3W of Audio for for Noisy
Environments * Massive Heat Sink (Mo Cooling Fan
Meeded) * 221 Memories » Dual Watch » Versatile
Scanning Capability « WX Channels with “Severe
Weather” Alert + CTCSS and DCS Encode/Decode
Built-in + Transmit Time-Out timer » Automatic
Power Off

YAESU mail-in rebates expire on 3/30/14. Please check Web or Call for Current Promotions.

|

FT-450D HF/6M Transceiver

« TX: HF/6M » RX: 0.03-56 MHz * Power: 10-100W

* Memories: 500 = Built-in Automatic Antenna Tuner
» IF DSP » Same as the original FT-450AT with new
featuras: Key illumination, Foot stand, Selectable 300
Hz/500 Hz/2.4 kHz CW IF Filters » Classically
designed main dial and knobs * dynamic microphone

FTDX-1200 HF/6M Transceiver

* TX: HF/6M « RX: 0.03-56 MHz + Triple Conversion
with 32-bit floating point DSP « Power: 100W

* Built-in Autematic Antenna Tuner * 40 MHz IF with
selectable 3 kHz, 6kHz & 15 kHz Roofing Filters « FM
& AM Wide and Narrow modes included » Optional
built-in FFT UNIT supports advanced functionality
incdluding AF-FFT Scope » RTTY/PSK31 Encode/
Decode » CW Decode and CW Aute Zero-in » Full
Color 4.3 in. TFT Color Display * USB port

FTDX-3000D HF/6M Transceiver

« TX: HF/6M - RX: 0.03-56 MHz + Power: 5-100W

* Large TFT color display * High-speed spectrum
scope = High end receiver based off of the FTDX-
5000 « IPO » Built-in USB interface = Remote Control
Capability * High-speed auto antenna tuner * RTTY/
PSK31encode/decode included » 5 Digital voice
messages

FIDX-5000MP _Zimited

HF/6M Transceiver

+ TX: 1.8-29.7, 50-54 MHz Power: 10-200W on CW, 55B,
FM, RTTY & PKT and 5-50W on AM - RX: 0.03-60 MHz »
99 Memories » Agressive 112dB range * +40dBm IP3 or
3rd-order Intercept Range + High stability #0.05ppm
OCXO - 32-bit Floating Point DSP *+ Variable CW Avdio
Peak Filter, and High/Low-Cut DS5P filiering = 300 Hz,
600Hz, 3 kHz, 6kHz and 15 kHz Roofing Filters

CAES»

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd,
Milwaukee, WI 53223
414-358-0333
800-558-0411

fax: 414-358-3337
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
clevelond@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

1-800-558-0411

aesham.com

FOLLOW US ON TWITTER!

witter.com/K9AES

TRADE UP TO YAESU
CALL NOW FOR A QUOTE!

Radios by
YAESU

The radio




Tactical Radio Carrier

P o) ® Protect

¢ Package

® Deploy

e Stackable
. Jwww.tac-comm.com

Advanced Specialties Inc.

“New Jersey's Communications Store™
YAESU ® ALINCO " MFJ =" UNIDEN ® COMET
...and much, much more!

’ HUGE ONLINE CATALOG! '
www.advancedspecialties.net

BO0-926-9HAM ® 201-843-2067
114 Essex Street, Lodi, NJ 07644

Providing 26 years of dedication
to performance, quality, and
prompt service

Challenger DX

You Don’t Always
Have to Be Seen
to Be Heard

No Tuner required
No radials
No traps

2m, 6m, 10m, 12m,
15m, 20m, 40m & 80m

Hocap

Rt 4 Tl e

ANTENNA PRODUCTS, INC.
99 North Willow St. = Felismere, FL 32948
772-571-9922 = www.gapantenna.com

Still Struggling With
Your 20-Year-Old
Repeater Controller?
A5 [ "
e S SR P __:,4‘;

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories
Arcom[

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com

MICROCONTROLLER KITS
o - LEARN

ATRIA Technologies Inc

NATIONAL RF, INC.

Antennas, Receivers, Amplifiers,
and much more!
Visit Our Web Site for Complete Info!

7969 Engineer Road #102, San Diego, CA 92111
Phone: 858-565-1319 Fax: 858-571-5909
WWwW, RF.com

Fully Automatic Solid State Amplifiers

— Amplif

vers with a P! —

SPE EXPERT ZK-FA

160 thru 6 Meter Coverage ® Built-in, Dual Voltage Power Supply ® Embedded Antenna Tuner ® SO2R Compatible
Multiple Antenna Output Ports = Auto Band Switching ® Full Break-in ® Light Weight = Small Footprint

E-Mail: contact@expertampsusa.com = Telephone: (281) 682-6093

Expert Amps USA = 3311 Hilton Head Court * Missouri City, TX 77459
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Short Antennas
for 160 Meter Radio

Compact Antennas
Possible on Top Band!

Short Antennas for 160 Meter
Radio dares to discuss the
possibility of smaller antennas
for this intriguing band. Grant
Bingeman, KM5KG, walks

you through the theory behind
innovative designs for relatively
compact antennas. You'll learn
how io enhance bandwidth,
minimize loss, and employ other
techniques to enjoy 160 meters
with limited real estate.

Contents:

* Short Antenna Behavior
A Better Way to Define
Antenna Bandwidth
Why Top-loading Can Improve
Short Antenna Performance

* Top Hat Arrangements

* Inverted Cone Antennas

» Closed Antennas

* Antennas with Two Driven
Elements

* T-shaped Antennas
Inverted L-shaped Antennas
Antennas with Four Driven
Elements
Spiral Antennas
Small Horizontal Antennas
Quadrature Feed Arrangements
...and more!

ARAL Order No.5798
Special ARRL Member Price!
Only $19.95" (regular $22.95)
“plus shipping and handiing

N A RRL The national assoclation for
AMATEUR RADIO"
SHOP DIRECT orca il for & desisrnearyou

onLNnE WWW.ARRL.ORGISHOP
ORDERA TOLL-FREE 1-B888-277-5289 (US)

QST 272013




ID-5100A
144/440 MH=z
Mobile

* TX: 144-148 MHz « RX: 118-174 MHz

* TX Power: 50 Watts « D-Star capability » LCD
touch screen * Enjoy 1000 memory channels

* 4 call channels » 50 program scan edges

+ 1200 repeater memorias + Wideband receive
coverage is 118-137 [AM mode], 137-174 and
375-550 MHz + HM-207 hand mic » SD card slot
for voice & data storage « D-PRS enhancements

* TNC/9600bps modem connedivity * built-in GPS

ICA/BOHD/SPORT

1

IC-V8OHD 2m FM Handheld

* TX: 144-148 « RX: 136-174 MHz

+ Power: 5.5/2.5/0.5W » Memories: 207

» Comes with Li-lon Battery and Rapid Charger

IC-V80 SPORT 2M FM Handheld
+ No NiMH Battery or Charger * Has AA Battery Case

which accepts standard or alkaline batteries

ID-51A 2M/440 D-Star & FM HT

« TX: 144-148, 420-450 MHz * RX: 0.495-999 MHz (cell blkd)
* Power: 5/2.5/0.5/0.1W +« Duel RX

s D-Star Ready = Built-in GPS

IC-2300H 2m FM Mobile

* TX: 144-148 MHz » RX: 118-174 MHz + Tested to the
latest MIL-STD 810G Specifications + Heavy Duty
Power: 65/25/10/5W + 4.5W Audio Output + 207
Memories » CTCSS and CTCSS encoder/decoder

ICOM Instant Coupons expire on 9/30/14.

Please check Web or Cali for Current Promotions.

IC-7100 "
HF/VHF/UHF All Mode Transceiv

= TX: HF/6M/2M/440MHz « RX: 0.03-199.999, 400-
470 MHz MHz = Power: 2-100W/2-50W (2M)/2-35W
(440) » Memeories: 495, 900 D-Star Repeater Channels
* Remote Head + Intuitive Touch Screen Interface » D-Star
DV Mode * Detachable Angled Screen » SD Memory
Card Slot » USBE Port » Optional RS-BA1 Remote Control

IC=7200 HF/6M Poriable Transceiver
« TX: HF/6M « RX: 0.03-60 MHz « Power: 2-100W

* Memories: 201 * Rugged design for outdoor use

+ 32-bit IF-DSPs + 24-bit AD/DA Converters

* USB Port for CI-V Format PC Control and Audie
In/Out

IC-7470 HF/6M Transceiver

« TX: HF/6M « RX: 0.03-60 MHz = Power: 2-100W

+ 15kHz 1st IF Filter and optional 3kHz & é6kHz filters
to proted against strong unwanted adjacent signals
* Much faster DSP unit compared to the IC-745PRO

* Automatic antenna tuner » USB connector for

PC control

IC-7600 HF/6M Transceiver
« TX: HF/6M » RX: 0.03-60 MHz + Power: 2-100W

* Memories: 101 » 5.8 inch color screen + High-
resolution real spectrum scope * Automatic antenna
tuner

1995.000.00 a
- 7109100

IC-2100 HF/6/2M/440 MHz All Mode
= TX: HF/6/2M/440 MHz = RX: 0.03-60, 136-174,
420-480 MHz = Optional 1.2 GHz, 1-10W Operation
* Power: 2-100W HF/6/2M & 2-75W 440 MHz

* Memories: 297 » Optional D-5tar Board » Aute
Tuner » +30dBm class third-order intercept point

+ Optional 3 kHz & 6 kHz Roofing Filters (first IF)

* USB Port for PC Control » Optional Remote Control
Software « Optional RC-28 USB Remote Encoder

* Much Mere!

«CAESY

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411

fax: 414-358-3337

milwavkee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
clevelond@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando@gaesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

1-800-558-0411
aesham.com

FOLLOW US ON TWITTER!

¥ witercom/ KIAES

TRADE UP TO ICOM
CALL NOW FOR A QUOTE!

Radios by

o)
ICOM




Superior
Customer Service

YEARS Continuous Product
' Innovation

AI.P.I'IA.'DEL'IA

COMMUNICATIONS, INC.

Your FIRST LINE of DEFENSE Against
Antenna Induced Surge Voltages
for Your Critical Communications Equipment—
Commercial, Government, Military!

There is NO ROOM for error or failure!

ALPHA DELTA pariicipates in the most sophisticated government, com-
mercial and MIL systems, WORLDWIDE, with our Model TT3G50 coax
protector series and Model DELTA-2B/4B surge protected coax switch series.
Check Cage Code 389A5 for DLA (Defense Logistic Agency) NSNs.

Ouwr reliability is unmatched! Latest
QC and factory stats, from approxi-
mately 150,000 Transi-Trap (TT)
surge protectors and 50,000 DELTA
coax switches sold, yielded these
AMAZING results:

ZERO reported TT unit field
failures; ZERO reported failures for
equipment protection; ZERO QC
related product returns; ZERO
reported field failures of Model D-4 gas tube ARC-PLUG™ switch modules
(All stats based on products used within specifications).

Why do we have this incredible performance and these incredible stats?
(Mo one else has, that we know of):

B State-of-the-art design and engineering using constant impedance
microwave cavity designs.

® Rigorous IS0-9001 manufacturing processes.
“MADE IN THE U.S.A.”. We do NOT import!

® Thorough QC and test processes. Tested at Ft. Monmouth ARINC
and other labs and APPROVED!

B Incredibly dedicated and conscientious design, engineering,
procurement, QC, sales, shipping and manufacturing people involved
throughout the entire system.

All prices plus shipping/handling. 606-598-2029.
Also available from Alpha Delta dealers.

www.alphadeltacom.com
for product technical details, installation requirements,
pricing, dealers and contact information

Rohust. Ileliallle nllk SO“II

PLA2 Dummy Load

Four external coupler ports
PoWer range of 10mW to 2KW

Engineered for continUols Use
Dry -no oil or coolant reguired

| See product reviews at www.aes-rf.com
| 303.920.8180 to order

AES, Inc. accepts MasterCard, Visa, Discover, American Express and Checks

( APPLIED ENGINEERING

h;:/’—.).u SCIENCE, INC.

All Weather Materials

Now available at ARRL!

NEW! ARES All Weather Notebook
Pocket notebook converiently sized to take
‘with you—anywhere, anytime, in gy 1999y
any weather! Great for public
service volunteers, it features the —
%%ES logo ana PaIydura cover, ’;&“‘%

wate es :
(50 shee‘g; Sive: 3" e Naes
ARRL Order No. 5580
Only $6.9 A j

NEW! ARRL All Weather Pen
All weather click pen writes on
%r_ wet paper, upside down and in
a: temperatures from -30F to
82\ 250F Flat black metal barrel,

[y Ink black. Size: 5 1/4” long.
ARRL Order No. 6108
| Only $13.95

I!.IHHHH\HI\H\'I

MNEW! Amateur Radio
All Weather Minilog
Wiaterproof logbook made of syn!hetlc paper.
Takes extreme variations in temperature and
humidity in stride. Ideal for harsh field
condifions, maritime use, mobile use, as well
as regular ham shack use, Portable, Fackabl.a.
tough and it fioats! 50 J:ages Size: 3" x 5"
ARRL Order No., 137

Only $8.95

*plus shipping and handiing
The natlanal association for
ARRL ivarcur ravio
SHOP DIRECT orcaii fora desier near you.

ouLiNE WWW_ARRL.ORG/SHOP
ORDERTO LL-FREE 888/277-5289 (US)

ST 7/2014

THE
‘ NATIONAL
N CONTEST
JOURNAL

NATIOMAL
CONTEDT | 377
JOURNAL

_Subscribe Today!

www.arrl.orglncj

The natlonal association for
) A RR '. AMATEUR RADIO
SHOP DIRECT orcal ora dealsrnsar you

oNLinE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE88B/277-5289 (US)

QST 10/2009
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Licen

adto Become A0
h"gaulu O 3""_‘"'
—

Al You Ne
Amateur

The ARRL
Ham Radio

License Manual

Third Edition

All You Need to Become
an Amateur Radio
Operator!

H Easy-to-understand “bite-sized”

sections. Pass the 35-question
license test.

B Includes the latest question
pool with answer key, for use
July 1,2014 to June 30, 2018.

B NEW! Use with ARRL’s online
Exam Review for Ham Radio.

E Designed for self-study and
for classroom use. Intended for
all newcomers, instructors and
schoolteachers.

NEW! Online Review
and Practice Exams. Use
this book with ARRL Exam
Review for Ham Radio to
review chapter-by-chapter.
Take randomly-generated
practice exams using
questions frem the actual
examination question pool.
You won’'t have any
surprises on exam day!

www.arrl.org/examreview

ARRBL Order No. 0222
- only $29.95*%

.-"H\ *plus shipping and handling
S\

.} The nationai assoclation for
o A RRL AMATEUR RADIO®
\.L,."’ SHOP DIRECT orcall fora deaker near you.
\/ onLine WWW.ARRL.ORG/SHOP

ORDERTOLL-FREE BBB/277-5289 (US)

OST 72014

Vi TIRED OF WAITING?

ANTENNA SYSTIME INC

SM-THZ— |
SOLID STATE AMPLIFIER |

IN STOCIK )
EXCLUSIVELY AT le}.))

6 METER 1.2KW AMPLIFIER

The 6M-1K2 is FCC Certified for sale in the USA.

r4

ANTENNA STYSTEMS, INC.

M? products are proudly
‘™Made in the USA"

4402 N. Selland Ave.
Fresno, CA 93722
Phone (559) 432-8873
/www.m2inc.com

WORLD CLASS PRODUCTS

*Pric ub 1out notice

ANTENNAS POSITIONERS ACCESSORIES

We stock the new rugged FREESCALE 1KW
transistor and parts for the 2M and 88-108MHz
amplifier designs.

HF Amplifiers
We stock the complete parts
list and PC boards for the HF AF T
21 30MHz

Motorola ampifier designs 2 to: 300MHz

featured in their Application HF Power
Notes and Engineering | . : Splitter / Combiners
Bulletins CCI Communication 2 to 30MHz
2 Port
ANT79L (20W) ANT58 (300W) Concepts, Inc. PSC.2L 600W PEP
ANTTEH (20W) ARDOS (300W) 508 Millstone Drive, Beavarcreak, OH 45434-5880 PSC2H 1000W PEP
ANTEZ  (140W) AR313 (300W) Email: cei.dayton @ pobox.com - 4 Port
EB63A (140W) EB104 (BOOW)  [ERZAE] iy com FEICE] PSCAL 1200W PEP
EB27A (300W) AR34T (1000W) w8 T Pl s g e T PSC4H zmoﬁ gg:
26-8600 SC-4H!
Ea- Fu;a(sar)ftzs-ssn o] MR e T
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RADIO WORKE'

/ "

SERATING |
A

ﬂﬁﬂlm‘ WINDOMS® - The best simple wire antenna yet! "—PL 2595T Silver-‘reflon Spectal 52 19ea)] 3§ OP ER

1.5 kW CW/SSB, 6m 200 W, low takeoff angle, use your tuner Coax and Cable prices by the foot  <100°1100'+ H M ANUA

CW 80  80-6m, 132’ long. You'll make a big signal $1397 | RG-213+  Premium, 97% shield, IIA jacket  89g/79¢
CW Short 80 80-10 m in just 84 or 100 feet £169% | 3096 Extra Flex Same specs as 9913, flexible 90g/80¢
CW 40  40-6m, 66'long Used to set2 world records  $139% | SALE RG-8X Top Quality 95% shield 40g/35¢
CW 40 Compact™ 40-6m, 34' Fits almost anywhere $149% | RG.8X 100’ PL-259 Connectors installed + strain relief  $46

CW 40 AV Compact™ Special Attic version 40-6m $159% === 5,
SuperLoop 80™  80-10m, 116’ long, exceptional $175 RemoteBalun sqecia s $ 59, 95

G5RV Plus 80-10m, 102’ wf high pwr balun  $79-= | ITyou are running balanced line, the RemoteBalun™ is designed
to be the interface between unbalanced and balanced feedlines.

’ 6 7 3M9_ First fime it's been on sale

80, 90, 20, 17, 15, 12, 10, 6 m ‘ A big antenna that mlm ] my big signal,
8, 1. SkWS 10, 200“' 6 etails o
F Gl o o ,é'a- 6” $199.95 "9. i:l':ﬂl

feqppegy salans l-u CAROLINA WINDOM® 80
B1-2K+ 1:1 2 kW SSB 80-6m $30.95 | == |The best high performance wire snfenna!

B1-5K+ 1:1 5KW SSB 160-6m Precision  $49.95| G| 80-6 m fuse funer] nus 5195 Safe $1397%
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun™ $49.95 % 1500 w 80-10m 200 w bm See our website

RemoteBalun™ 4:1 2 kW SSB 160-10m 59.95 Antenna Supparf Rﬂpe Store The ARRL
) RFI Quick Fix New! Lower Prices - Expanded Selection 0peratin M anual
Line Isolators™  Developed here and made here Black Dacron®, UV protected g

o AMATEY

RADI

The T-4 and T-4G have very high isclation factors for really 3/16" 750#% test antenna 5upp°rl rope $28/200' hank E\'e hi n for the A i
‘Ough:‘:t' 2ndRF feedvack problems. The TG has abultin | | 1/4 1200 test.-this is strong! Use in trees $42/200" nank ryt g ctive
ground strap for direct Line |selator grounding and improwe " ; ' H

isolation. Before coax enters your shack, stray RF is shunted to Wovier 875" Dactonjacke! SMpust  $23/208' spocl Hum Rﬂdlo opeﬂﬂof

ground. Installa T-4 atyour transmitter output andanotherat | (e ar 1/8” Dacron jacket 10004+ test _ $36/200' hank

the output of your linear am plifier. Pullefs for antenna rope. Marine quality with
Line Isolators™ have Silver + Teflon 50-238 input and | |swivels to prevent twisting. Made for Dacron rope.
output connectors. T-4 & T-4G rated 160-10m, 2 KW+ For 3/16" rope @ $23 and for 1/4" rope @ $2

10th Edition

: - Hi i ’, "

T-4  The Standard - High Isolation 160m jnm $47.95 Order Hotline (800) 280-8327 There’s I'IO’II\_'I!Q quite nke_“..e

T-4G Higher Isolation with direct ground path ~ $53.95 FAX (757)483-1873 ; . g ok

T-4G+Same as T-4G but covers 160m - 6 m $56.95 Box 8159, Portamouth, VA 23703 excitement of getiing on the air!
Web Store, .Webs.'fa, Campl’ek information and ; :

T-4-500 Line Isolator™ 1M size - same Isolation as.
the T4 Convaniant siza. Rated S00W CW/S3S. s‘"‘%J Catalog are on line af radiowarks.com Take a look!

Ferrite Snap-on Cores - 1/4" I.d. (RG-8X) $2.50 ea VISA and MC welcome. Add shipping. See Web Store
.5"(RG=213) $5.00 each. #31 mix for HF and VHF for estimate. Prices subject to change.

PROMOTING THE USE OF TEN METERS SINCE 1962

Ten-Ten International Net, Inc.

Awards - QS0 Parties - Special Events - Paperchasing

NETS DAILY (except Sunday) on 28.380 and 26,800 at 18002 Includes:
CHECK US OUT ON THE WEB * Amateur Radlo — All About Operating
wwwitenten.org | www.10-10.0rg SV S B, HOpBRian,

= o Dightal Volce and Data
1849 Vemon Ter San Mateo CASAM027551 NS,

CONNECTOR-izud
BOOM MIC. HEADSET
Just plug in listen and talk

* Disaster, Public Service and
Emergency Communlcations

« Trafflc Handiing — Getting the
Message Through

Post Office of the World
K3FN OSL SERVICES

LH

S

* DXing — Contacting Those
Faraway Places

More than one radio?
— ADAPTERS &
now available
for most radios

* Contesting — Radlosport

= HF Digltal Communlcations

1

I

I

I

I

I

I

I

|

I

I

E

- r
MODEL R ! * Image Communications

DIY? U TR-2000 1! * Amateur Satellites
1 Boam mic headset S | * Legally, Safely, Appropriately
| KITS rom $29.95 § — The FCC Rules and You

]

I

I

I

I

I

I

]

I

'

I

En;relnﬁé Maii;ng Systems

International Return Postage LISTEN ONLY « Remote Statlon Control
Custom QSL Service 'ueansers $49.95 over the Internat
Envelope Mailers: * Operating Awards
European or Normal Size — Covers & Retum 'NEW RADIO? o
Security Tintked - No Folding of the Retum } We offer NEW cannector * References

European Size Pictured Above v instalatian or adapters

$5.00 per Pack plus Shipping. (25 Envelopes per Pack) ! for aimostany ARRL Order No. 5965

VOICES10-282-9300«F A% 510-633-8355
VW EBSITE W WaITengreqoire com

Postage: 1 mic_ or headlset. Special ARRL Member Pricea!
g?;m Postage for Over 100 Countries - Fair ricing. | , only $29.95" regular $34.95)
er On-fine! ! CALL NOW TOLL-FREE : *plus shipping and handling
K3FN Custom QSL Service: ; ' \ ]
We Will OSL for You, Choose Your Category! ¢ 1=800-634-0094 = WARW.V 1.7 B —s
mil’ ﬂl'l nlll' “ﬁ : 30—DAY MONEY—BAGK GUARANTY' E SHOP 3;:5:1;';:'::;::;:@“ you.
KaFN@aal ' cum : 1933 D\Kﬂﬁs;?sﬁr?:g:ﬂ?gﬁifg:ﬁgg E‘Tﬁ%% usa I ) o FlDEFlTOLL-FI"lEE HB;!IETT-SZM (US)
1 I
1 ]
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MFJ ANALYZERS

New and inmproved. Now cow-
ers 530 KHz to 230 MHz and
415 te 470 MHz!

Instantly gives you a com-
plete picture of your antenna.

Read SWR, retumn loss, reflect-
ion coefficient, match efficiency
at any frequency simultaneously.

Read Complex Impedance
(530 KHz to 230 MHz) as series
equivalent resistance and reac-
tance (Rs+jXs) or as magnitude
(Z) and phase (degrees). Also
reads parallel equuvalent resist-
ance and reactance (Rp+jXp).

Determine velocity factor,
coax loss in dB, length of coax
and distance to short or open in
feet (its like a built-in TDR).

Coax Calenlator™ calculates

coax line length in feet given
degrees and vice versa for any

MFJ 269C ... 530 KHz - 230 MHz plus 415-470 MHz, 12-bit AI\

MFJ-260C

=YX

frequency and velocity factor.
Measure SWR and loss of
coax with any characteristic
impedance (530 KHz to 230 MHz)
from 10 to over 600 Ohms,
Measures inductance in nH
and capacitance in pF at RF fre-
quencies, 530 KHz to 230 MHz
High contrast LCD gives pre-
cision readings and two side-by-
side analog meters make antenna
adjustments smooth and easy.
12-bit A/D converter gives
much better accuracy and reso-
lution than commeon 8-bit A/D
converters — MFL269C exclusive!
Built-in frequency counter,
battery saver, low battery wam-
ing, Ni-Mh/NiCd charge circuit.
4Wx2Dx6% inches, 2 Ibs. Use
ten double A batteries or 110
VAC with MFJ-1312D, $15.95.

I\E\“

MFJ No Matter What™
Warranty

Every MFJ analyzer is
profected by MFEJT’s famons
onte year No Matter What™
limited warranty. We will
repair or replace your MFJ
analyzer (af our option) for
a_full year.

MFJ-269CPRO™ Analyzer
MEFJ-269CPro, $429.95,

Like MFJ- 269C, but
UHF range covers 430
1o 520 MHz to
include commercial
industrial frequencies.
Rugged protective
shell protects knobs,
switches, meters,
LCD for industrial/lab work.

More hams use MFJ analyzers than all others in the world!

MFJ-259C 530 KHz to 230 MHz MFJ-266C
Worid’s most popular analyzer

New!

MFJ-259C

5299!5

World's most pep- MFJ-266C new
ulay antenna analyzer
is’ new and irmproved.
Now covers 530 KHz
to 230 MHz!.

Super easy-to-use

-- Read antenna mg 220 MH=
SWR, complex band) and UHF
impedance, refurn (300-490 MHz).
loss, reflection coef- Antenna Analyzer
ficient. Determine  mode reads fre-
velocity factor, coax  quency, SWR,

cable loss in dB,
length of coax and

1.5-65, 105-230

MFIJ-266C

$359!5

compact wide-
range analyzer
covers HF (1.5-65
MHz), VHF (105-
230 MHz, includ-

complex imped-
ance simultaneous-

distance to short or open in feet. Read
inductance in uH, capacitance in pF at RF
frequencies. Large easy-to-see two line LCD
screen and side-by-side meters clearly dis-
play your information. Built-in frequency
counter, signal generator, Ni-Cad charger
circuit, battery saver, low battery warning
and smooth reduction drive tuning. More!

MFJ-249C Analyzer

MF.J-249C, $279.95.

If digital display 1s all you
need MFJ-249C does everything
MFJ-259C does without analog
meters.

ly. 500 MHz freq. counter mode has 100 Hz
resolution, measures relative field strength/
frequency for tracking interference. Signal
Generator mode, solid-state switching, and
electronic tuning. Backlight, N-connector.

HF/VHF/UHF SWR Analyzer™

CLOSEOUT!!!

MFJ-266B, $299.95,

Has all the features of MFI-
266C but MFJ-266B covers
1.5-65 MHz, 85-185 MHz and
300-490 MHz. Does not cover
220 MHz band.

MFJ-225 1.5-180 MHz continu-

300-490 MHz - all Ham Bands ous Two-Port Graphic Analyzer

Out in the field, MFJ-225 s MFI-225 -
is a compact completely self-
contained handheld graph- 3 9 9
ing analy=er. On the bench it becomes a
full-fledged two-port (S21) desktop machine
when teamed up with your PC. Using pow-
erful IG-mimVNA freeware, you'll run de-
tailed data analysis and print out stunning
color-graphic plots to document your work!
Built-in back-lighted 3-inch LCD graphic
display. Make fine adjustments using full-
screen easy-to-view SWR bargraph, capture
vivid swept displays for SWR, impedance, re-
turn loss, phase angle, more. DDS generator.

HF/6M SWR Analyzer, 1-60 MHz
MFJ-213, §199.95,
Reads SWR, complex
o impedance, impedance mag-
nitude. Measures capacitance,
inductance, field strength,
frequency, generate test sig-
nals. Fine tune stubs, analyze
coax, test baluns, RF trans-
formers, plus other RF tasks.

Carry Pouch for MFJ-250C/260C.

B. MFJ-92AA10, §29.95, 10-Pack
2500 mAR Mi-MH Supercells
C.MFJ-66, $24.95. Dip coals, set of
two covers 1 8-230 MHz

D. MFJ-731, §99.95. Tunable

MFJ SWR Analyzer Accessories
A, MFJ-29D/MFJ-39D, §24 95,

Analyzer Filter, 1 8-30 MHz, for strong RF felds.
E. MFJ—BI? $29.95. 1.1 Gurrent balun for SWR
Analyzers to test balanced line antennas, other loads.
F. MFJ-5510, $9.95.12VDC agarette lighter adapter
G. MFJ-7737, $5.95. PL-250 to BNC Female,

H. MFJ-7727, $5.058. PL-150 to SMA Female

1. MFJ-633, $2095. Ultra fast intelligent charger

Dealer/Catalog/Manuals

Visit: hitfp:/Aswww.miffenterprises.com
or call toll-free 800-647-1800

H"Lr:u

» 1 Year No Matter What™ warranty = 30 day money
‘back guarantee (less s/h) on orders direct from IMET

MFJ ENTERPRISES, INC.,
300 Industrial Pk Rd, Starkville,
MS 39759 PH: 662‘)’ 323-5869
Tech Help: (662) 323-0549

AX:(662)323-6551 5 430 CST, Mon -Fr._Add shipping.
sprecifications subject to change () 2014 MFT Enterprises, Inc



MFJ

TUNERS

More harns nise MFJ-949
than any other antennn 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-
s SWR! Works 1.8-30 MHz
on dipoles, verticals, inverted vees,
random wires, beams, mobile
whips, shortwave recerving 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
are-free no worries operation

Ham Radio’s Most Popular300 Watt Antenna Tuner)

up to 300 Watts PEP  §
transceiver input power.

The MFJ-940F
inductor switch was custom
designed to withstand the
extremely high RF voltages and
currents that are developed in
your tuner.

8-Position Antenna switclr

Antenna switch lets you
select two coax fed antennas,
random wire/balanced line or

lets you pre-tune your MEFT-

949E off-the-air into its bult-in

duminy load! Makes tuning your

actual antenna faster and casier.
Pluis Much More!

Full 5ize built-in non-induc-
tive 50 Ohm dummy load,
seratch-proof Lexan multi-col-
ored front panel, 10°/:x3Yx7
inches. Superior cabinet con-
struction and more!

MF J-948, $169.95. Econo
version MFJ-040F. Has all fea-
tures except for dummy load.

1 ﬁ 6 95 dummy lead through
your MFT-949E or direct
to your transceiver.
Lighited Cross-Needle Meter
Full size 3-inch lighted
Cross-Needle Meter. Lets you
easily read SWR, peak or aver-
age forward and reflected power
simultaneously. Has 300 Watt
or 30 Watt ranges.
ORM-Free PreTune™
MFJ’s ORM-Free PreTine™

No Matter What™ Warranty
Every MFJ tuner 1s
protected by MFI's famous one
year INo Matter What™ limited
warranty. We will repair or
replace your MFJ tuner (at our

option) for a full year. )

More hams use MFJ tuners than all other tuners in the world!

MFJ-989D Lega] Limit Tuner

%.-IFI 989,]%

Nm
immproved MFEJ-
080D legal [t
antenna tuner
gives you better efficiency, lower losses and
a new frie peak reading meter. Easily han-
dles il 1500 Watts SSB/CW, 1.8-30 MHz,
including MARS/WARC bands. Six position
antenna switch, dummy load. New 500 pF air
variable capacitors. New improved AirCore™
Roller Inductor. New high voltage current
balun. New crank knob. 127/sWx6Hx11%:D"”.

MFJ-986 Two knob Differential-T™

Twe knob tuning (differential  JLFI-536
capacitor and Au'Cogrém roller $369°%
inductor) makes tuning foolproof and easter
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 MH=z. 10%,Wx4'/-Hx15 in.

MFJ-962D compact kW Tuner

MET-962D
A few more dollars steps you § Q%

up to a KW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10°/ix4'2x1075s in.

MFJ-969 300W Roller Induictor Tuner  MFJ-902B Tiny Travel Tuner

Superb Tiny 4'/:x2"/sx3 5
AirCore™ inches, full 150 Watts, ;——3309!'?
Roller 80-6 Meters, has tuner :
Inductor bypass switch, for coax/random wire.
tuning. MFJ904H, $149.95. Same but adds
Covers 6 Cross-needle SWR/Wattmeter and 4:1 balun
Meters thru 160 Meters! 300 MET -9535 for balanced lines. 7%/:x2Y:x2%: inches.
Watts PEP 55B. Active truc 29 MFJ-16010 random wire Tuner

peak reading lighted Cross-
Needle SWR Wattmeter, ORM-Fiee
FreTune™., antenna switch, dummy load, 4:1
balun, Lexan front panel.
10'AWx3":Hx9'/D inches.
MFJ-941E
The most for
vour money!
Handles 300 Watts
PEP, covers 1.8-30

Operate all bands anywhere
with MFI’s reversible L-network.
Turns random wire into powerful
transmitting antenna. 1.8-30 MHz. 1\?&32}0
200 Watts PEP. Tiny 2x3x4 .

MFJ-806/903 6 Meter TI.II'IEI'S

MFJ-906 has light- = =
ed Cross-Needle SWR/ | 8
‘Wattmeter, bypass switch. A

super value Tuner

MFIS41E Handles 100 W FM, 200W SSB.  MET.905
MHz, lighted Cross-Needle SWR/ $4 4995 MFJ 903, $69.95, Like MFJ-906, $99Q9%
Waﬂmetel 8 position antenna ) less SWR/Wattmeter, ass switch.
switch, 4:1 balun, 1000 volt capacitors, MEJ-821/924 | (-}% ‘UHF Tuners

Lexan front panel. Sleek 10Y:Wx2':Hx7D in.

MFJ-921 covers

MFJ-945E HF/6M mobile Tuner 2 Meters/220 MHz m
Extends your mobile MFJ-924 covers 440
antenna bandwidth so MHz. SWR/Watt-

meter, 8x2Yx3 in,  MFI-921/924 5899

MFJ-931 artificial RF Ground
Eliminates RF hot spots, e :
RF feedback, TVI/RFL weak
signals caused by poor RF |
grounding. Creates artifi- : =
cial RF ground or electrically places, MET-931
far awavRF ground directly at rig. $109°°
MF J-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

Free MFJ Catalog

Visit: hitp:/Avww.mifjenterprises.com
or call toll-free 800-647-1800

you don’t have to stop.
go outside and adjust your anten- 2 595
na. Tiny 8x2x6 in. Lighted 129
Cross-Needle SWR/Wattmeter. Lamp and
bypass switches. Covers 1.8-30 MHz and 6
Meters. 300 Waits PEP. MF.J-20, $6.95,
mobile mount.

MFJ-971 pm‘tabfe/QRP Tuner

Tunes coax, balanced
lines, random wire 1.8-30
MHz. Cross-Needle Meter.
SWR, 30/300 or 6 Watt QRP
ranges. Matches popular MFT
transceivers. Tiny 6x6%/x2%/: in.

MET-971

$1 2995

MFJ-9'01B smallest Versa TUuner 1 Year No Matter What™ warranty * 30 day money

MFJ’s smallest (5x2x6
in.) and most affordable
P wide range 200 Watt PEP
M‘EI 9018 Versa funer. Covers 1.8 to
$99°% 30 MHz. Great for matching
solid state rigs to linear amps.

back guarantee (less s/h) on orders direct from MFT
MFJ  ENTERPRISES, INC.
300 Industrial Pk Rd, Starkoville,
MS 39759 PH: 662.) 323-5869
Tech Help: (662) 323-0549

662 323-6551 guncs"r Wion -Fn. Add shippir

Prices m specifications subject to charnge. (c) "Iﬁ‘}‘fMFJ.Enm?n.u dnc.



MFJ IntelliTuner™ Automatic Tuners

More hams use MFJ tuners than all other tuners in the world!

World’s most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecall™ algorithms -- world’s fastest ultra-wide range tuning. Nine World Class models!
Clhoose your features: Digital’ Analog/Audio SWR-Wattimeter, Antenna Switch, Balun, Radio Interface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable. . .

The MFI-203B Mtelli Tiner™
lets you tune any antenna
automatically -- ultra fast.

It’s a comprehensive automatic
antenia tuning center complete
with SWR/Wattmeter, antenna
switch for two antennas and 4:1
current balun for balanced lines.

MF.J’s exclusive Jtelli Tiner™,
Adaptive Search™ and Instant
Recall™ algonthms grve you rdtra
fast automatic tuning with over
20,000 ViraalAntenna™ Memeories.

You get a highly efficient L-
netwoik, 6-1600 ohm matching
at 300 Watts SSB/CW or extra-
wide 6-3200 Ohm matching at
150 Watts SSB/CW, 1.8-30 MH=z
coverage, Cross-Needle and digi-
tal meters, audio SWER. meter,
backdit LCD, remote control port,
Qadiu interface, heavy-duty 16

¢~ MFJ lntemTuneF_"" Automatlc Tuners

MFJ-093B

amp/1000V relays. S 95 mslautly restmed and
The MFI-993B you're aeaaﬁ to operate
automatically tunes n milliseconds! 10W

x2%: Hx9D™. Use 12-15 VDC/1
amp or 110 VAC with MFJ-
1316, $21.95. Radio interface

for mimimum SWR and remem-
bers your frequency and tuner
settings. The next time you
operate on that frequency and

antenna, these tuner settings are  Sce wwww.nifjenterprises.com

600 Watt MFJ
Automatic Tuner|

Like MFT- MFJ-9948
993B but handles 535995
600 Watts SSB

/CW, matches 12-800 Ohms.
10,000 memories. Does not have
LCD display, antenna switch,
4:1 current balun, audio SWR
meter/feedback. 10Wx2%:Hx9D in.

cables, remote control available.

No Matter What™ Warranty
Every MFT tuner is protected
by MFT’s famous one year No
Matter What™™ limited warranty.
‘We will repair or replace your MEJ
tuner (at our option) for a full year.

1500 Watt Legal Limit
Jor Ameritron AL-1500/1200/82 amps

Roam the entire
HF spectrum 1.8-
30 MHz hands-free
with full 1500 Watt

MB
MES InteltTuner™

e BT e e

S e
~l 0

& Marine usel Tough,

durable, built-to-last the elements for years.

MEFEJ-998

569995

legal limit on SSB/CW and near-perfect
SWR! Lighted LCD/Cross-Needle Meter.

200 Watt...Econo
Small, Ant Switch, 20K VA Memories

MEJ-928
519995

High-speed, wide matching range and
compactness at low cost! Leave in-line and
forget it -- your antenna is always automati-
cally tuned! 2-position antenna switch.

200W... Weather-sealed
Jor Remote/Outdoor’Marine

MFI-926B
S 95

1 Fally weather-sealed
" for remote Outdoor/

300 Watt.+"Wide Range
SWR/ Wattineter, 10000 VA Memories

Extra wide
matching range at
less cost. Exclusive
dual power level:
300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

MEJ-991B

522995

200 Watt MightyMite™

Mat('l: es IC-706, FI-857D, T8-508

MFJ-925

51 7995

No extra space needed! Just set your IC-
706/7000, FT-857D, TS-308 on top of this
matching low-profile automatic tuner -- it’s
all you need for a completely automated
station using any antenna! Just tune and talk!

World’s fastest
compact auto tuner
uses MFEJ Adaptive
Search™ and
InstantRecall™ algorithms. 132,072 tuning
solutions instantly match virtually any antenna
with near perfect SWER.

{5

200 Watt...Compact
Digitrl Meter; Ant Switch, Wide Range

ol
e T ™

MFJ-929

522995

G5RV Antfenna

MFI-1778 Covers all bands,

54495 160-10 Meters with
antenna tuner: 102 ft.

long. Can use as inverted vee or

slopet. Use on 160 Meters as Marconi.1500
Watts. Super-strong fiberglass center/feed-
point nsulators. Glazed ceramic end insula-
tors. All hand-soldered comnections. 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.

200 Watt...Remote
Coax/Wire Ang No pwr cable needed
MEFJ-927

Free MIFJ Catalog
Visit: Ifip:/Avvw. nifjenterprises.com
or call foll-free 800-647-1300

525995

Weather protected
~ fully automatic

rem ote auto tuner for
wire and coax anten-
nas -- an MFT exclusive. Poweis through
coax -- No separate power cable needed,

« 1 Year No Matter What™ warranty = 30 day money
back guarantee (less sfh) on orders direct from MET

FAX:(662)323-6551 - 430 CST, Mon -Fri  Add shipping.
Frices and specifications subject to change. (o) 2014 MFT Entevprises, Inc.

MFJENTERPRISES, INC,
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Lech Help: (662) 323-0549

http://www.mfjenterprises.com for instruction manuals, catalog, info



ECC Rules
Regulatio

Amateur Radio Service

WATTMETERS FOR
AMATEUR RADIO.

Model 44L1P (2-200 MH2)
Model 44AP (20-1000 MHz)

FEATURES:
* Requires no elements or "slugs”
» No band switching

* Measures 1 to 500 watts

N
* B power ranges :
5 watt full scale range u

* Measures forward & reflected power
» =40 dB RF sampling port

* Shock-mounted meter

* Low temperature operation

» Quick-change connectors

for the

d Regulations

¥
ua;m Map,

e

ARRL Order No, 1173 Only $5.95*

pl nippl o hanall;
Telewave offers discounts to amateur i

® operators and clubs with valid callsign.

TELEWAVE, INC.Y is0

1-800-331-3396 | www.telewave.com ity

[resieh

KENWOOD

Great Introductory Radio

The TH-FOA 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 outpur
power on 2m, 1.25m and 70cm! A separate wide band, all-mode
receiver is built in. You won't miss 2 minute of scanning action

Tihe national association for

/ BL AMATEUR RADIO
B m#b!a dealsr pear you,

Tennadyne

Log Periodic Antennas
www.tennadyne.com

Call or Write for FREE Catalog!

PO. Box 352,

Alto, Ml 49302 CUbeX

Telephone: —; uad Antennas
616-622-4968 | u?rww.cuhex.com

nllaoad, Wendel l!.i NC-.z_;g_j._m

for over 25 vears.

Ridit coitral st Hes sdar softwars T Hardw s from car races to the ballpark, or off to the airport Kenwood's

Boniito - RadioCom
RadioJet IF-radio

SDR Shortwave Recewer@

General Distributor & Support

TH-FGA has you covered.

Other attractive features include a built-in ferrite bar antenna for
listening in on shortwave broadcast or your favorite local AM

COMPUTER INTERNATIONAL, since 1989
St. Johns, M1 48879 — Phone 989 224 9080
gst @ computer-int.com** www.computer-int.com

www.SWClp MVR igS.com

All-Rig, VGA-Cable, Mobile Separation Kit

Now supportag
the IC-7100 & FTM-400

Swap rigs without ever changing cables.

talk show, a lithium-ion battery and an
easy-to-read LCD equipped with both
contrast control and backlight.

]

www.kenwoodusa.com

Sean with your phona to
download TH-FEA Brochure.

144/220/440MHz FM TRIBANDER

Great Selectlon of
IF Filters for your

iNnternational radio

Performance Products for Your Radio!

FT-817/ND, FT-857/D
and FI'—BQ?ID Radios!

sales@inrad.net
www.inrad.net

PO Box 2110

Aptos, CA 95001

TEL: 1-831-462-5511
FAX: 1-831-612-1815
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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- MEFJ Power supplies are filly protected
power supplies do it all! Power your HF or  dies won’t hear any RF hash on your sig- with Over Voltage, Over-temperature and
2M/440 MHz radio and accessories. nal! None in your receiver either! These Over Current protection circuits.

MFJ)'s MightyLites™ are so light and super clean MightyLites™ meet all FCC MFJ MighiyLites™ can be used any-
small you can carry them with one hand! Class B regulations. where in the world! They have switchable
Take them with you anywhere. Less than 35 mV peak-to-peak ripple AC input voltage and work from 85 to 135

No more picking up and hauling around  under 25 or 45 amp full load. Load regula-  VAC or 170 to 260 VAC. Replaceable fuse.
heavy, bulky supplies that can give you a tion is better than 1.5% under full load. A whisper quiet internal fan efficiently
painful backache, pulled muscle or hernia. You won’t burn up our power supplies!  cools your power supply for long life.

22 Amp Continuous 22 Amp Continuous 40 Amp CQntm uous 70 Amp Continuous

‘t‘"-t_'_‘

“Lﬂ"'

Ham $ MFI-41 295 :
Radio’s L o 0
smallest 8 4 ) :
and lightest 22 Amp continu- 22 Amps MFJ-4225MV 40 Amps MF]-4245MY

ous power supply is also its continuous, $99 95 continuous, $1 4995 T5Amps  MFI4275MV
best selling! 25 Amps 45 Amps maxinim 2 4995
22 Amps continuous/25 Amps  maximum. Like MFJ-4125 but max. Adjustable 9-15 VDC out-  and 70 Amps
max at 13.8VDC. 5-way binding  adds Volt/Amp meters, cigarette  put. Volt/Amp meters, cigarette  continuously. Adjustable volt-
posts on front, 5A quick connects  lighter plug. Adjustable 9-15 lighter plug, front 5-way binding  age 4.0-16 VDC. Short circuit,
on back. 85-135/170-260 VAC VDC Output. 5°/4Wx 4'-Hx6D posts, two rear quick connects. overload and over-temperature
input. 2.9 lbs. 5/\Wx3Hx5°:D"”.  in. Weighs 3.7 lbs. Use 85-135 5.5 Ibs. 7/2Wx 4'tHx9D mches.  protection, 10.5 Ibs. 9°//Wx5'/:H
MFJ-4125P, $94.95. Adds 2-  VAC or 170-260 VAC mnput. Use 85-135 VAC or 170-260 x9'.D”. Great for Ameritron’s
pairs Anderson PowerPoles™, Replaceable fuse. WAC input. Replaceable fuse, ALS-500M mobile amplifier!

High Current Multiple DC Power Outlets 15 Amp Continuous

Power mumpl.? Transceivers/accessories from a single DC power supply . . . Keeps 1S Amps conttuois, 17
; - Amps max at 13.8 VDC

you neat, organized and safe . . .Prevents fire hazard . . . Keeps wires from tanglmg up o o s
and vfmrring . Fused and RF bypassed . . . 6 foot, 8 gauge color coded cable . . . R

protection. 5-way binding
Versatile 5-Way Binding Posts MFI-1118

posts. Load fault indicator and MFJ 4115
MFJ-1118, $84.95. Power two HF 58495 8 automatic shutdown. 90-130 5995
and/or VHF rigs and six accessories

; : @ VAC input. 1'%z Ibs, Tiny 3/Wx2'/,Hx3"/.D
from your main 12 VDC supply. inches fits easily in an overnight bag.

Built-in 0-25 VDC voltineter. Two s‘““'“éﬁs ol e ; =

palts 35 e 2way b g posts, 59 g BMHEY g 30 Amps Continuous
used an ypi:lSSﬂ or trans- . . ; : o
ceivérs, Six pairs RF bypassed bind- T Linear with 19.2 Ib. Transformer
ing posts pr()vic!c 15 Amps for acces- $ 4 495 This heavy- :

sories. Master fuse, ON/OFF

= duty linearly

regulated MFJ-
4035MV has

abolutely no RF e —
Hash. 1t delivers
30 Amps contin-
ji uous, 35 AmpsNo RF Has' MEI-4035MV
maximum from its mas- $1 4995

sive 19.2 1b. transformer.

switch,"ON" LED. 12'/:x2%x2'/: in i
MFJ-1116, $59.95. 8 pairs binding il

posts, 15A total. Voltmeter, on/off switch, s64.95
MFJ-1112, $44.95. 6 pairs bind-

ing posts, 15 Amps total. MFI-1128
MFJ-1117, $64.95. Powers four s a5

transceivers ;imulianeously (two at 1 04

35 Amps each and two at 35 Amps

combined). 8x2x3 inches. MEJ-1126 Front panel adjustable 1-14 VDC output
All PowerPoles™ s8495 with convenient detent at 13.8 VDC. Volt/Amp
MFJ-1128, $104.95. 3 high-current Meters. 1% load regulation, 30 mV ripple.
outlets for transceivers. 9 switched MFI-1129 Over-vi olta"cfcuntnlf’lempclanue protection,

i S-way binding posts, 2 pairs of quick-con-

nects and a covered cigarette highter socket
for mobile accessories. Front panel replace-
able fuse. 110 VAC input. 9'-Wx6Hx9"/.D in.

Free MFJ Catalog

outlets for accessories. Mix & match 51 1 495

included fuses as needed (one-40A,

one-25A, four-10A, four-5A, three-

1A fuses installed). 0-25 VDC Foltmeter. MFJ-1124

Exfra contacts, fuses. 12Wx1'/i\Hx2"/:D". 56495
MFJ-1126, $84.95. 8 outlets, each

fused, 40 Amps total. Factory installed (20A max) -- 5 PowerPoles™ and 2 bind- Visit: hittp://www.mfjenterprises.com
fuses: two 1A, three 5A, two 10A, one 25A, ing posts. Fuses inqludc (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 y —

extra PowerPoles”, extra fuses -- no extra Voltmeter. Includes extra PowerPoles™and * | Year No Matter Whar'™ warranty » 30 day money
cost. 9W=x1'AHx2"s inches. fuses, 12/:Wx 1'.Hx2%.D inches back guarantee (less s/h) on orders direct from MFJ

PowerPoles™ AND 5-Way Binding Posis MFJ-1124, $64.95. 6 outlets each fused. MFEJ ENTERPRISES, INC.
MFJ-1129, $114.95. 10 outlets each fused, 40 Amps total. 4 PowerPoles”, 2 high- 300 Industrial Pk Rd, Starkville,
40 Amp total. 3 high-current outlets for rigs  current binding posts, Installed fuses: 1- ¥Sh3?-l?519 ];:3167(}?53%)1 30{34'()3 869
-- 2 PowerPoles” and one 5-way binding 40A, 2-25A, 2-10A, 1-5A, 1-1A. Includes 7y <. 6-62)323 (%5] :4 30 CST, Mo Fri._Add shipping.

post. 7 switched outlets for accessories extra PowerPoles™ & fuses — no exira cosi. P“n‘cm: specifications subject to change, (¢) 2010 MEA Enterprises, Ine.



| Radio City, Inc.
HamPROS ==z
www.radioinc.com, 800-426-2891

Almhnmwuur Universal Radio, Inc.
'8012 Consar Radio Supply nications, Inc. BA30 American Plwy.
Overland Park, KS 66204 5325 North I-35 221chris1imLane—Unim Reynoldsburg, Ohio 43068
WWW, Austin, Texas 78723 Berlin, CT 06037 www.Lniversal-radio.com
B00-497-1457 www.aaradio.com www.lentinicomm.com B00-431-3839
BO0-423-2604 BO0-666-0908
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Raspberry Pi for

Dummies
Embrace the exciting new
technology of Raspberry Pi

With the invention
of the unigue
credit-card sized
single-board
computer, the
Raspberry Pi,
COmeas a new
wave of hardware
geeks, hackers,
and hobbyists
who are excited
about the
possibilities of the
Raspberry Pi. Get started in this
exhilarating new arena with this fun and
friendly book. You'll quickly discover
how to download and install the
operating system, use the installed
applications, and much more

ARRL Order No. 2945

Only $24.99*

*plus shipping and handling

A RRL The national association for
AMATEUR RADIO™
SHOP DIRECT orcall fera dealer near you.
oNLINE WWW. ARRL.ORG/SHOP
ORDERTOLL-FREE BBB/277-5289 (US)
QST 172014




MFJ Speech Intelligibility

Enhancer

. makes barely understandable speech highly understandable!

kL

VOLUME BALANCE

.9 -0 0 O

A

e MPUTAIE SPEANER

“What did you say?” can you
liear Dut . . . just can’t abvays understand
everything people are saying?

As we get older, high frequency hear-
ing loss reduces our ability to under-
stand speech. Here’s why . . .

Research shows that nearly halfthe
speech intelligibility is contained in
1000 to 4000 Hz range, but contains a
miniscule 4% of total speech energy.

On the other hand, the low frequen-
cies, 125 fo 500 Hz have most of the
speech energy (55%) but confribute very
little to intelligibility -- only 4%.

To dramatically improve your ability

MFJ Contest Voice Keyer

Transformer-coupled —- No RFI, Irnm or feedback . .. 75
. Records receivecd andio .
MFEI-434B

$199°%

phone’s PTT/V OX remote
control or computer.
Has jack for remote or com-

seconds total, 5-messages . .

to understand
speech, you must:
First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelli-

owes W cibility is concen-

5 MFJ-616 95 trated.
Second, drasti-
1 8 9 cally reduce speech

energy below 500 Hz where only 4% of
speech intelligibility lies.

The MFJ-616 splits the audio speech
band into four overlapping octave
ranges centered at 300, 600, 1200 and
2400 Hz. You can boost or cut each
range by nearly 20 dB.

A balance control and separate 2'/» Watt
amplifiers let you equalize perceived
loudness to each ear so both ears help.

By boosting high and cutting low fre-
quencies and adjusting the balanced con-
frol, speech that you can barely under-
stand become highly understandable!

halted hy the
Stop Button,
your micro-

IMET-1026

199

Even if you don t have high frequency
hearing loss, you’ll dramatically improve
your ability to understand speech.
You’ll get an edge in confesting and
DXing and enjoy ragchewing more.

Here’s what OST for April, 2001 said
... “lexpected a subtle effect at best,
but Twas astonished . . . The result was
remarkably clean, understandable
speech without hissing, ringing or other
strange effects . . . made a dramatic
improvement .. .”

Immuned to RFI. Has phone jack,
on/off speaker switch, 2 inputs, bypass
switch, 10Wx2',Hx6D”. Needs 12 VDC.

MFJ-1316, $21.95. For 110 VAC
operation. Provides 12 VDC/1.5 Amps.

MFJ-72, $69.80. All-in-one MFJ-
616 Accessory Pack. Includes MFI-392
headphones, two MFJ-281 speakers and
MFJ-1316 power supply. Save §$7/

Try it for 30 Days

Order from MFJ and try it -- No obli-
gation. If nof delighted, return it within
30 days for refund less shipping.

60 dB Null wipes out
noise and interference

out a strong local ham or AM
broadeast station to prevent your
receiver from overloading.

Use the MFJ-1026 as an
adjustable phasing networtk.
You can combine two antennas

Let this new microprocessor
controlled MFT Contest Voice
Keyer™ call CQ, send your call
and do contest exchanges for
you in your own natural voice!

Store frequently used phrases
like “CQ Contest this is AASMT,
“You're 597 . .. “Qth is Mississ-
ipp1” . .. Contest by pressing a
few buttons and save your voice,

Record and playback 5 natural
sounding messages in a total of
75 seconds. Uses eeprom -- no
battery backup needed. Use your
mic or its built-in mic for recording.

You can repeat messages
contimuously and vary the repeat
delay from 3 to 500 seconds.
Makes a great voice beacon and
calling CQ is so easy.

You can also record and play
back off-the-air signals -- great
help if you didn’t get it night the
first ime! No more “Flease repeat™.
A playing message can be

puter control (using CT, NA or
other programy). Lets you select,
play and cancel messages.

Your mic’s audio character-
istics do not change when your
MFJ-434B is installed.

Al audio lines are RT fil-
tered to eliminate RFL, audio
feedback and distortion. An
audio isolation transformer
totally eliminates hum and dis-
tortion caused by ground loops.

New! Tt’s easy to use -- just
plug in your 8 pin round or mod-
ular mic plug, set the internal
Jumpers for your transceiver and
plug in the appropriate (included)
cable for your rig.

Built-in speaker-amplifier.
Speaker/phone jack Use 9 Volt
battery, 9-15 VDC or 110 VAC
with optional MFJ-1312D,
3$15.95. 6'/AWx2'/-Hx6Y/:D in.

MTFJ-73, $34.95. MFJ-434B
Remote Control with cable,

Wipe out noise and interfer-
ence before it gets into your
receiver with a 60 dB null!

Eliminate all types of noise -
- severe power line noise from
arcing transformers and insula-
tors, fluorescent lamps, light
dimmers, touch controlled
lamps, computers, TV birdies,
lightning crashes from distant
thunderstorms, electric daills,

motors, industrial processes . . .

It’s more effective than a noise
blanker! Interference much
stronger than your desired sign
can be completely removed
without affecting wour signal.

It works on all modes -- SSB,

AM, CW, FM -- and frequences
from BCB to lower VHF.

You can null out strong QRM
on top of weak rare DX and
then work him! You can null

to give you various directional
patterns. Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.
Easy-to-use! Plugs between
transmutting antenna and trans-
ceiver. To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button,
Use built-in active antenna or an
external one. MFI's exclusive
Constant Amplitride Phase
Contral™ makes nulling easy.
RF sense T/R switch auto-
matically bypasses your trans-
ceiver when you transmit.
Adjustable delay time. Uses 12
VDC or 110 VAC with MFIJ-
1312D, $15.95. 6Yx1Yx6Y: in.
MFJ-1025, $179.95. Like

MET-1026 less
built-in active
antenna, use

external noise antenna.

MFJ funable Super DSP fllter

Free MFJ Catalog

Visit: hiip:/Aww.nifjenterprises.com
or call toll-free 800-647-1300

+ 1 Year No Matter What™ warranty » 30 day money
back guarantee (less sh) on orders direct from MFT

Only MFT gives you fun- ME]-784B

able and programmable 2 7 9 95

“brick wall” DSP filters.
You can continuously trne low pass,

high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint
and eliminate interference.

Only MFT gives you 5 factory pre-set
and 10 programmable pre-set filters you

can customize. Automatic notch filter
searches for and eliminates multiple het-

tion silences background noise and QRM.

= M

erodynes. Advanced adaptive noise reduc- pay
Pnce.i

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: 6623 323-5869
Tech Help: (662) 323-0549

662 323-6551 8430 CST, Mon-Fri . Add shipping
spectfications anbject to chamge. (c) 2010 MFJ Enterprases, Tnc.

http:/www.mfjenterprises.com for instruction manuals, catalog, info



MFJ Dummy Load/Wattmeter

1.5 kW Dry Dummy Load has built-in precision, true pealt-
reading SWR/Wattmeter switchable to external antenna!

World’s most versatile 1.5 kW MEJ-267 MHz. Can handle 100 Watts for ten min-
dummy load has a built-in true peak $1 59 95 utes or 1500 Watts for ten seconds. Comes

reading SWR/Wattmeter that you with power derating curve.

can switch and use independently!
You'll find tons of uses!
Tune up your transceiver, linear

er or antenna tuner into a safe 50 Ohm
dummy load at il power. Then instantly
switch to your antenna and monitor SWR,

forward and reflected power.
Use for testing/tuning transmaitte
ceivers, amplifiers, antenna tuners,

transformers filters. matching uetworLs coax,
stubs, transmission lines and antennas.

amplifi-

rs, frans-
Daluns,

The 50-Ohm dry dummy load works @

DC to 60 MH=.

SWR is below 1.3:1 at 30

MODEL: ME36T7

Dummy LoadWattmeter

MFJ HF/VHF/UHF Dummv Loads

Dry 300 Watt HF /VHF
Dwinmy Load
Air-cooled,
non-inductive
resistor in a per-

Dry 1.5 kKW HE/VHF/'T
Dmmm Load -
Ham radio’s
most versatile

50 ohm dry

HE

S Rum 1K'W CW or
¢ 2 KW PEP for 10

Oil-Cooled 1 KW C"'
2 KW SSB VersaLoad ™

minutes. Run

Extra-large three-inch lighted Cross-
Needle meter reads SWR (1:1 to 8:1), for-
ward and reflected power simudtaneously.

Reads trie 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
\\/ /2 active-peak reading circuit and a precision
Sl WPt d Arsonval meter movement.

;%ht perforated aluminum cabinet.
o 4'7Wx3'/1Hx10'D inches. Uses 12 VDC
or 120 VAC with MFJ1312D, $15.95.

3 GHz, 300 Watts
Dry Dummy Load

IMET-263

forated metal dummy load. / continuous duty = $ 95
housing; Has . Works with all with 200 Watts New h-'gh“‘f"h . 99
$0-239 connec- }‘E‘ "62 S radios from 160 264 CW or 400 watts metal film resistor gives low

tor. Full load for 30 39 Meters through 650 57 4°s PEP. Transformer {_ SWR up to 3 GHz at 300 Watts!
seconds. Silk- MHz. SWR below 1.3 oil not included. MET50% Mounted on large heavy-duty

air-cooled heatsink. SWR is less
than 1.1 DC to 1 GHz, 1.2 at 1.5
GHz and 1.5 at 3 GHz. Handles
125 Watts continuons and 300
Watts for ten seconds. High
quality Teflon™ N connector. \!
103/Wx2Y:Hx5Y:D in. “e‘“

to 650 MHz and below 1.1 at 30
MHz. Handles 100 watts for ten
minutes, 1500 Watts for 10
seconds. 3Wx3H x0D inches.
Has 50-239 connector.

MF J-264N, $84.95. With
type “N” connector.

Low VSWR to 400
MHz Underl21to 49°°
30 MHz. SO-239 con-

nector. Safety vent with cap, car-
rying handle. 7"/Hx67D inches.
MFJ-250, $69.95. Includes
transformer oil (no PCB).

screened derating curve to §
minutes. Handles 300 Watts,
SWR is below 1.1:1 to 30 MHz,
1.5:1 from 30 to 650 MHz.
Compact 227 inches.
MFJ-260CN, $49.95. With
type “N” connector.

MFJ Frequency Counters
MFJ-886 covers1
MFJ-$86  MHz to 3 GHz
P11 29°° with 300 MHz
direct count, 0.1 Hz
resolution. 4 gate times.
10-digit high-contrast 3/4
~inch LCD display. Lock
gleim] display button. Bargraph
== shows RF field strength.
Includes rechargeable Ni-Cad bat-
teries, charger, telescopic anten-
na. Black anodized aluminum.
23/ 2sx1%/+ inches.
MFJ-888, like
MFJ-886, but s 95
covers [0 H=-3 1 9
GHz. Measures frequen- [
cy/ period, has 50/1M
Ohm input, auto hold, :
LED backlight, beeper.
2¥sxAYsx1Ys inches

IMET-888

covers 140-525 MHz, 15/150 Watt

Compact Cross-Needile
MET822 SWR/Wattineters
H 9!5

MFJ-822, $59.95.
Large 3-inch [ighted Cross-Needle
meter covers 1.8-200 MHz in 2 power ranges:
30/300 Watts. Read forward, reflected power,
SWR simudtaneously. Compact 3Y«Wx3'/H |
x3':D inches takes little space. Perfect for
home, mobile or portable use. $0-239 con- |
mectors. Use 12 VDC for lamp (cable included).
MFJ-842, §59.95, Like MFJ-822, but

Field Strength M'erers

MEFJ-802
shows
relative
antenna
field
strength. Use to determine radi-
ation pattern. Has large 3 inch
meter. Telescoping dipole
reduces influence of surrounding
objects and is more reliable and
repeatable than monopole.
Sensitivity control. Jack for
remote sensor.

MFI-801
329‘5 MFJ-802R, $34.95.
MFJ-801 has

13/4 inch meter, sen-
sitivity control, 20 inch
extended telescoping
monopole antenna.

ranges.

25—1300 MH? Discone Anfenna
zo Ultra wide-band antenna
recetves 25-1300 MHz.
Perfect for scanners.
Transnut 50-1300 MHz.
Handles 200 Watts. Ideal
for 6/2/1%: Meters, 70/33/23
CM ham bands. Excellent
for testing various trans-
mitters on single coax.
S0-239, 50 feet coax,
stainless steel elements.

Find Power Line Noise fast!

with 3 el Yagi
Choose 3 element Yagi or com-
pact telescoping dipole to quickly
pinpoint noise. Walk or drive with
these handheld, directional noise
finders to search out leaky insu-
lators, loose hardware and cor-
roded ground lines quickly. Track
noise directly to pole, transformer,
insulator or others. Has field-
strength meter, headphone jack
to listen or record. Operates in
optimum 135 MHz region. Sens-
itve .3uV receiver, 70 dB AGC.

81 dB Step Attennator

mB

EEEEESEE
MET-762 81 dB Attenuator in
$89?7 1 dB steps. 50 Ohms.

Usable to 500 MH=z
250 milliwatt maximum input.
BNC connectors. Shielded
stages. Connect between
receiver and antenna and use S-
meter as a precision calibrated
field strength meter. Prevent
receiver blocking, cross-modu-
lation. Determine gain/loss,
ideal for fox hnting. Ewvaluate
linearity. Isolate circuits.
Extend range of sensitive
equipment. Measure input/out-
put level differences.

Free MFJ Catalog
Visit: hiftp:/Avmaow. mifjenterprises.com
or call foll-free 800-647-1300

Phlus

* 1 Year No Matter What™ warranty =
back guarantee (less s/h) on orders direct from JMFET

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd Stmkﬂ]lc
MS 39750 PH: ﬁﬁzg

Tech Help 6628 32

662)323 -6551 3—130 CST, Mon.-Fo.  Add shipping.

:_psqﬁcmow sulgect o change. () 2010 MFT Entarpaizes, Fre.

30 day money

323-5869
0549



MFJ

World's lmrgest HF

meter as QIAnt 6 md; men-'r'

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 readil}&{ the scale.

MEJ's exclusive Truedetnve™ peak read-
ing circuit captures trie peak or average for-
ward and reflected power readings.

Has 20/200/2000 Watt ranges for accurate

MFJ peak-reading giant 4.5 mch
’Cross Needle SWR/Wattmeter

= See it all at once on giant Cross-Needle
| STVR/ Wattmeter! MFI-891 simultancously dis-
plays forward/reflected power and SWR. on easy-
to-read three-color scale. 20, 200, 2000 Watt
ranges have individual scales. True™dctive
MEJ.S peak-reading circuit reads forward and reverse
$1 09 g trie peak power in all modes. New directional
coupler gives increased accuracy over entire 1.6 to
60 MHz frequency range. Low bias Schottlky diode detectors
increase linearity at low power -- great for QRP.  Super-bright
LED backlight with on/off switch provides smooth even illumina-
tion. DC grounded antenna connections prevent electrostatic build
up. Quality S0-239 connectors. Designer-styled molded front
panel and rugged metal housing looks great. 7/sWx4'2Hx42D in.

gmnt 6.5 inch SWR/Wattmeter

IMFT-868 QRP or QRO operation.
S 1 49 95  Exdcusive 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 wath MFT-1312D,

$15.95. TWx52Hx5D in. SO-239 comnectors.

Giant 144/220/440 MHz
STVRWattmeter
MFJ-867, $159.95. Like MFIJ-
868 giant SWR/Wattmeter, but
covers 144/220/440 MHz.

MFJ high-accuracy Digital
SWR/Wattmeter

MTFJ-826B has a large high-contrast,
high-aceuracy backit LCD display. Auto-
ranging selects optimum full-scale range y
from 25W, 250W and 1500W ranges Y
with full 10-bit resolution on each range. Covers s R 95
entire amateur power spectrum. Built-in frequeney 1 79
counter selects frequency compensated data set to insure highest
accuracy for each band. Displays frequency, provides digital read-
out for older rigs and QRP n1gs. Thue peak/average and forward/re-
flected power, SWR. and frequency are simultaneously displayed.
Select bargraphs to display forward/reflected power or forward /SWR
or SWR only. MFI's PeakHold™ freezes highest forward power
displayed 1, 2 or 3 seconds. When SWR is greater than 1.5 to 3
(selectable) an alarma LED lights and buzzer sounds. Use 12 VDC
or 110 VAC with MFJ-1312D, §15.95. 6'2Wx2"/sHx6D inches.

WHWW. i Jenterprts*es COnt .

1FT-822 ME862

55935 56995

Lighted 3" Cross- | Lighted Cross-Needle
Needle Meter, SWR/Watts, | Meter, SWER/Watts, 144/
1.8-200 MHz, Fwd/Ref 220/440 MHz, 30/300
pwr, 30/300W. Colﬂaci Watts Fwd, 60/6 W Ref.

MFJ-4416B Super Battery Booster

Boost battery woltage as low as 9 Voits back up to 13.83 VDC! Keeps your transceiver at
Jull power output, cormpensates for run down battery, wiring veoltage 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 S-way binding posts for DC input,
regulated output. 7*/sWx4dHx2%D 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

1 1 9 voltage, voltage transients, short
circuits. Provides super noise/ripple ﬁlteﬁng.

MFJ all-in-one Transmit Audio Console

MFE.J all-in-one Transmit Audio Console gives you an
8-Band Equializer for full quality ragchewing audio
A or powerful, pileup penctrating speech . . . Adpustable

Lighted Cross-Needle. SWR/
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, |str ength meter, Fwd/Ref,
Hook up HF&VHF/UHF rigs. 60/600W Ref. True Peak. Pwr in 2 30/300W ranges.

MFJ AC Line RFI Filter
Elirminnte obnoxious power line and
computer hash and noise by 6 S-rnits!

MFIA416E _ Boost battery voltage as
$1 low as 9 Volts back up to
13.8 VDC! Keeps your transceiver at full
power output, provides full performance/
efficiency, prevents output signal distortion
and transcerver shutdown. Compensates
for run-down battery, wiring voltage drop
or when car is off. Provides up to 25 Amps
peak with 0% efficiency. Selectable 9/10/11 $
Volts minimum input voltage prevents bat-

o reduction . . . Clean low-distortion Compressor

- MFJ-659B |
219 e
transmitter, prevents SSB distortion and splatter. Unmersal 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.

World’s largest selectwn of HFE/VHEF/UHF SWR H/amnerers

MET-815C

Lighted 3 VHF SWR Wattmeter, 2M/

Filters and reduces AC power LEI-1164B
line RFT, hash, noise, transients, 95
surges generated by computers, motors, EF
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.
sive tramsceiver
from damaging

power surges. Capacitive decoupling and
ultra-fast MIOV's protection. 4 AC outlets.

Free MFJ Catalog
Visit: ittp:/mww.mifjenterprises.com

or call toll-free 300-647-1300

Pm:e.s GI? IpEC

W Noise Gate gives you transparent, back-ground noise + 1 Year No Matter What™ warranty « 30 day money
back guarantee (less s/h) on orders direct from MET

gwes you more powerful, richer, fuller soundmg speech and higher average
power SSB . . . Smooth Liniter keeps audio peaks from over-driving your

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkwville,
MS 39759 PH: 6623 323-5869
Tech Help: (662) 323-0549

662 323-6551 8430 CST, Mon -Fn __Add shipping:
atiors sniyect to- changge. (c) 2011 MFT Enterprises,

MFJ ... The World Leader in Amateur Radio!



The Radio Club of
Junior High School 22

DONATE YOUR RADIO
Radios You CanWrite Off - Kids You Can’t

- Tum your excess Ham Radios and related items into a tax break for you
and a learning tool for kids.

* Donate radios or related gear to an IRS approved 501(c)(3) charity.
Get the tax credit and help a worthy cause.

- Equipment picked up anywhere or shipping arranged.

PO Box 1052 | Call Now 516-674-4072
New York NY 10002 email: crew@wb2jkj.org www.wb2jkj.org

Upgrade. P,
al 'ermiﬁﬂm
e 0 _ |

Our;technologyis; desrgned o}

H EAR I_.I.._speaker recogmze speech and/remoyeinoise! HEAR |T |nI|ne module

- “Quick Adjust” DSP control ANEM MKII compact inzline/module -SWAmplﬁed Noise Eliminating In

- 8 easy selectable filter levels 9 - 35dB = Easy fo use pushbution  line module with full user control

- 3.5mm mono headphone jack S " .__mg&gﬂagsrfﬂ;er - Use with a loudspeaker or phones
- Onloff audio bypass switch ! o el i more audio & new filter knob

- 27W Amplified DSP speaker - ot '_.speakét of headphones ~ 8 fiter levels and audio bypass

. S Ty sl . DSP modules I
DSPKRE™ it ‘tojretrofit]iA
_ i yourradio
[T, speaker

pes
ooutput 5 filte
ass 12 to 18\

Te m215719922 ax: (772)5719988 ST\,

m- www.gapantenna.com
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MFJ BigEAR™

8-Band Portable Dipole

34 feet Radiators
Covers 7-55 MH;

Whether you’'re relaxing in the mountains or beacl or at your.
antenna restricted neighborliood, MFJ’s BigEAR™ portable HF |

dipole puts out a strong full-size dipole signal!
Full Size Performance
BisEAR’S
length of other portables -- gives you filll-size dipole performance
on 20-6 Meters. New wltra low loss, wide- spaced adjustable air-
wound loading coil gives you highly efficient loaded dipole per-
formance on 30/40 Meters and when radiators are shortened.
Full-size and ultra low loss loading coil is a winning combina-
tion that stands head and shoulders above shorter backpack anten-
nas. All your power is radiated, not wasted in loading coils.
Rotatable Dipole Directivily
BigEAR’s™ dipole pattern lets you aim a strong main lobe toward
your QSO or null out QRM by sumply rotating your tripod or mount.
True General Coverage
You can tune it up with exceptionally low SWR on any frequen-

BigStick™ 18-foot

Portable Vertical

For the Hamn on-the-go!
Carry o BigStick™ for strongest,
loudest portuble signal on the band!
MET-2786 MF.J’s extra long
59995 17 foot stainless-steel
telescoping whip
gives you fill-size antenna for full
size performance 20 to 6 Meters
but collapses to just 28 inches.
An ultra low loss, high-Q
adjustable air-wound loading
coil gives you highly efficient

stands head and shoulders
above shorter backpack antennas.
b Antenna is 18 ft. fully extend-
ed. Disassembles and collapses to
28" in seconds. Fits most packs or
suitcases! Just 2 pounds, you’ll
hardly know you are packing it!
Tapped loading coil covers 7-
55 MHz without gaps. Great for
Ham Bands and outstanding for
| image-free shortwave broadcast!
. Everything included for instant
_ operation. Easil‘y mounts to any

: Counterpmse kit included.
Ensures low SWR, high efficiency.
All aluminum, stainless steel

onstruction ensures years of

xcellent performance. One kilo-
vatt rated.

MFJ-2289

51 7995
. -*:

M whopping 34-feet stainless steel radiator -- fwice the |

MFJ-1918EX, §89.95. MFJ-
1918 trpod with super strong 9.5
Joot tetescoping fiberglass mast.
Collapses to 3.8 feet.
QuickClamps™. Mast has thick
1/8” wall, #/s inch top, 1 inch
bottom. Weighs 6.5 1bs.

Tripods Only
MFJ-1919, $89.95, Large
tripod, Supports 100 1b. anten-
na. Built-in 1.4 inch diameter
mast extends 7.8 feet.
Collapses to 4.5Hx.5D feet.
Triangle base spreads to 4.8
teet on a side. Weighs
9.75 lbs.
MFJ-1918, 54995,

foot. Collapses to 3.2Hx.3D feet. Triangle
base spreads to 2.75 feet. Weighs 6.75 bs. FAX: (662)323-6551 8430 CST, Mon -FriAdd shi ;g

cy between 7.0 and 55 MHz. Handles QRP to a full killowatt PEP.
Element Tips High In-the-Air

Distinetive V-shaped elements are set 45 degrees from the hori-
zon to keep element tips high in the air. This maximizes radiation,
minimizes ground loss and prevents hazardous contact.

Built-in Guanella Current Balun

Crrrent Balun gives you consistent high-performance. Kills

feedline radiation, pattern distortion, SWR shifts, RFL noise pickup.
True Backpack Pombdm?

Antenna is over 34 feet long fully extended, but disassembles
and collapses to 27 inches in seconds. Fits most backpacks or suit-
cases! Just 2 pounds -- you’ll hardly know you are packing it!

Goes Up Fast

Fewer parts to assemble. Much faster tune-up procedure. Heavy-
duty aluminum center block instantly mounts on amy mast/tripod up
to 7/8 inches with MFI’s heavy-duty INo Too/*™ mast lock. $O-239.
For confined spaces, shorten whips and use loading coil to resonate,

18 foot Telescopic 1
Fiberglass Mast
with Tripod

MF.J-1919EX, §159.95.

Put your antennas anywhere
and get themn wp high with this
super-strong 18 foot telescoping
fiberglass mast and heavy-duty
steel MFJ-1919 tripod.

QuickClamps™ easily collaps-
&5 rast 1o 5 feet. Mast hos thick
18 inch wall, .75 inch diwmeter
top, 1.5 inch bottom. 15 Ibs.

Stainless geel_
Telescoping Whip

EE=—

MF.J-1979, $59.95, Super-strong, super long

17 foot stainless steel telescoping whip. 27 in.

collapsed. 10 sections. 3/8-24 threaded base.

MFJ-1977, $44.95/12f:: MF J-1796, $39.95/1 0ft
MFJ-1974, $34.95/3ft;MFJ-1972, $14.95/4'/.f

Single-band
Rotatable mini-Dipoles
Use these

operation on 30/40 Meters. All trip ods are black heavy- inexpensive,

This extra long radiator and dugy steel with braced trinngle lightweight
ultra low loss loading coil is a Dbase, non-skid feet and mast il mtad mite
winning combination that lock.

| dipoles when
\space is lint-
 ed for tempo-
| \rary or per-

manent installations. Rotate to null
QRM/noise and to focus your signal. Coax
choke balun, mast not included. For
40/30/20/17/15/12/10/6 Meters. Order MFJ-
22XX (insert band in “XX”) $44.95. 75/60
Meters, $49.95 each. Total length 14 feet. For
mounting masts up to 1.25” OD.

Free MFJ Catalog
Visit: http:/Awwww.ngfjenterprises.com
or call tofl-free 800-647-1800

+ 1 Year No Matter What™ warranty » 30 day money
back guarantee (less s/h) on orders direct from MMET

S A ; MFEJ ENTERPRISES, INC.
s g o SHUCERRERG, BRppORt 300 Industrial Pk Rd, Starkville,
66 Ibs, 1 inch diameter mast extends 6 MS 39759 PH: 662) 323-5869

Tech Help: (662) 323-0549

Frices .mm specifications iubject to chamge. () 7014 MFT Brterprases.

http://www.mfjenterprises.com for instruction manuals, catalog, info
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DSA815
Spectrum Analyzer

Our new analyzer with all-digital
IF technology redefines the
product category!

» 9 kHz to0 1.5 GHz Frequency Range

= Typical DANL of -135 dBm

s Available Tracking Generator,

» EMI Support Package Available

s ntegrated VSWR Measurements Available
» Models starting|at $7,295

uuugu :

Uncompromised Performance... Boyond Measure Ju3
Unprecedented Value Visit RigolAnalyzer.com or call 877-4-RIGOL-1

—
USB ConNtrOL
CAsLES THAT WORK

B Cables for CAT (control) operations / logging with software

from other sources
B Jse for manufacturer updates if a CAT portis used
for that function.
B |JSB control cables for current and past radia
maodals including:
leam [C-706 to |C-7800
Kenwood TS-480 to TS-950
Ten-tec models
Wouxun X1 M
Yaesu FT-1000D to FT-DX5000

It’s ALL Goobp oN Our ENDs!

Check Online for your R adio Model

PGsvstens A~ \

RADIO PROGRAMMING MADE EASY

800-476-0719 | www.rtsystems.com
FPersonal Assistance Mon.-Fri., 8:00-5:00 Mountain Time
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Available at:  * HRO
* Unwersa! Radio * Radio City
J + RA&L Electronics

CHNOLOGY
The Navigator Sound Card Modem |SE€ QST Short Takes Review - May 2014-P 62 |
B Quiet - hear what others miss!
B Convenient - No annoying jumpers!

v : W Precise - FSK & CW controllers on board
S ’__.:-l S B Complete - Six COM ports
2 -;:“ s B The Navigafor is a complete USB sound card modem
) - ] featuring a proven USB audio sound card chip, six
M Single USB connection to computer FTDI USB serial COM ports, a K1EL WinKeyer, True
B USB Sound Card built-in FSK and rig control connections for every radio. It

has a built-in USB sound eard with isolated audio 1/0

H USB Powered : .
. . e to your radio to prevent ground loops. A second audio
M Universal ng Control built-in - input lets you use both receivers in a dual receiver

logic level +/-, CI-V, CAT, & RS-232! radio. The logic level and RS-232 rig control ports
M Software Configuration - No jumpers!  support your Icom CI-V, Yaesu CAT, Kenwood and other

: radios. Front panel controls set both RX audio levels,
W FSK Gontroller for Precise RTTY TX audio ouput level, audio monitor level and the CW

B K1EL Paddle & Keyboard Precise CW speed. There are no annoying internal configuration
M Separate COM ports for PTT, FS K; CW,  jumpers - just conveniently set the software-controlled
CI-V/CAT & RS-232 - no port splitters! configuration settings from your PC.
Need Software? Check the Ham Radio Deluxe & Radio Operating Center bundle!
Optimized for the Navigator, PK-232SC + and other Timewave/AEA TNCs www.ham-radio-deluxe.com

PK-232SC+ with New Dual Port Option!

PK-232SC+ Multimode Data Controller*

Sound Card. Rig Control, USB, Pactor. RTTY, CW
Packet, Dual Port Option & more!

100,000 sold - All-time top selling data controller!

For the first time in 23 years, we tweaked the PK-

- i ; |
M Dual Port - two radios at same time! 232’s main PC board! Now with a dual port option,

M Single USB connection to computer the ineredible PK-232SC+ again expands its role in
B USB Sound Card built-in your radio station. The new PK-232SC+ can operate
& = ST L legacy modes on one port and sound card modes on
= ﬁoﬁ?:ylgul'glc;gf?ﬁl'zb lgﬂuglﬂl the other - simultaneously! The SC+ connects to your
s % computer with a single USB cable - no audio cables,
B Computer isolated from radio no RS-232 cables! It has a built-in USB sound card

M Real FSK and high-speed keyboard CW  with isolated audio I/0 to your radio to prevent ground
loops. The logic level and RS-232 rig control is opti-
cally isolated for your Icom CI-V, Yaesu CAT, Kenwood
B HamLinklUSE- i Control and other radios. A new optically isolated DTR PTT
amLin 1g Gontrol + i i b
C-IV, CAT, RTS (P'I'r,gFSK or CW) for sound card software :P"“"‘;" orks w":(:eﬂa"" s.”“:'du"saéd s“""‘f'amha“d &
Perfect for HRD owners with simple sound card adapters 10S. We even aaded a pair ports for ‘_ at new
B HamLinkUSB" USB lo-RS.232 Adaot radio with USB rig control and other accessories.
amLin . -10-Ro- apter *Upgrade any PK-232 to the PK-232SC with
Proven FTDI Chip. 9 and 25 pins for all radios and TNCs! New Lower SC & DSP Upgrade Combo Pricing!

Timewave Technology Inc.
www.limewave.com 23 Empire Drive 651-489-5080
sales@timewave.com St. Paul, MN 55103 USA Fax 651-489-5066

Customize your PK-232 installation with our complete line
of upgrades, accessories and cables.



VIBROPLEX:

VIBROPLEX CW keys —
20 different models
for the active CW
operator— our 109th
year. lambic paddles,
single lever paddles,
straight keys, bugs,
cables. We are the
CW standard!

Everyone is Talking About...

EcoFlex

Best Coax + Best Connectors

"= Lower loss than LMR 400
= Flexible for easy install
= Direct burial

SSB ZEUS ZS-1 Transceiver —
the top rated HF 5DR in over-
all receiver performance.
See June QST review!

$1699

Perseus SDR Receiver —
top end performance
$999

SSB high-gain VHF preamps
for 50, 144, 432 MHz. -
Sequencers, switches,
everything you need for
high performance V'HF
operation.

www.vibroplex.com (865)309-5073

$675.00

4CX100 OA

e

§$475 00 www.rfconcepts.com/tubes

‘ .

u All copper double shield,
braid and foil

= 7 strand copper center

= Hardline-style SSB
PL259's or genuine
Amphenol connectors.
No cheap crimp-ons or
heat shrink!

#c spiderbeam

Spiderbeam is the world's top portable
antenna system, also suitable for
stealthy home use — ask us how.
Portable and heavy duty yagis, tele-
scoping fiberglass and aluminum push-
up poles and masts from heights 33

tor 85 ft. Made in Germany.

foldi i 3t Ecoflex 10 .
oldinganiennas.com
\/\ ulla portable & lightweight antennas ::::::ﬂ“ 1:: CUSTOM
o 1

SR LENGTHS

e . AVAILABLE

160ft Ecoflex 10

150ft Ecoflex 10 2

MADE IN GERMANY

| 200ft Ecoflex 10

T a—

Folding Antennas 5 band HF hexagon
beam! Revelutionary German product
folds into a 45" package for quick
deployment, excellent gain, only $545!
Portable or permanent use.

VIBROPLEX

www.vibroplex.com (865)309-5073

Worldi Class Amplifiers,
World Class Tubes.

3-5002G:
K

- All current productlon (no NOS)
=Individually tested:

811A 1
g - 3CX800A7LG
(low grid current)

-
i

g: ‘. S

’

24 hour R.F. Aged
single $135.00
mp-2 $278.00
mp-3 $417.00
mp-4 $556.00

$16.95 $400.00

Bigger? Smaller? Different?
for a full list of tubes and prices visit:

303-473-9232
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=1 L0 7.050.00 [ : WRTC 2014 winners wete part of a

4 M £ : group that included 59 competing

“t.: = o smeTa ) P teams from 29 qualifying regions,
=T " representing 38 different countries.

Daniel Craig, N6MJ = United States
Chris Hurlbut, KLSA - United States

Rastislav Hrnko, OM3BH - Slovakia
Jozef Lang, OM3GI = Slovakia

Manfred Wolf DJSMW = Germany
Stefan von Baltz DL1I1AQ - Germany

To review official contest results
please visit or scan:
www.wrtc2014.org/results




S
The Next Level of Innovatioli
and Mobility at Your Fingerdips,

\VHF/UHF DUAL BAND DIGITACTRANSCEIVER

D-STAR

'+ 50/15/5 Watt Output*
'* RX: 118-174, 375-550MHz"*

* Touch Screen Operatior
» Dplus Reflector Linking

* Integrated GPS Receiver

* Bluetoothe Gapabilities (0pt. UT-133 head set required)

* Free RS-MS1A Android™ Application

[Performance may vary, depending on Android™ device,)

HF/VHF/UHF TRANSCEIVER

IC—=7100

* 100/100/50/35 Watt Output*
* RX: 0.03-199.999, 400-470MHz*

¢ 1205 Alphanumeric Memory Channels -, »-i,"""'
¢ Touch Screen with Built-in Speaker [/’-r’/{(ff{’fl'!'ff{
» 32-bit IF-DSP i

* External GPS Option

*Frequency coverage may vary. Refer to owner's manual for exact frequency specs
©2014 lcom Ametica Inc. The lcom logo is a registered trademark of lcom Inc.
All specifications are subject to change without notice or obligation. 417280




W/  stais.tics (st-tstks)n.
1. (used with a sing. verb) The mathematics of the collection, organization, and interpretation of numerical

data, especially the analysis of population characteristics by inference from sampling.
2. (used with a pl. verb) Numerical data.

Online QuickStats Poll Results for July 1, 2014 through August 5, 2014.
Get on the web and vote today at www.arrl.org/quickstats!

Do you use fixed or rotatable satellite antennas?

Fixed 8%
Rotatable 12%
I don't own satellite antennas 80%

Do you plan to install an antenna support tower
at your home within the next year?

Yes 23%
No 77%

Yes,VHF 15%

Yes,UHF 1%
Yes,both 79,

No 17%

Have you ever operated as a'"rover' in a VHF+ contest?

Yes 10%

No 51%
|1 don't participate in VHF+ contesis 27%

I don't participate in contests atall 12%
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ARRL Audio News

A weekly summary of
Amateur Radio news highlights
in a fifteen-minute podcast,
updated every Friday.

Enjoy ARRL Audio News
anywhere: on your smart phone or
tablet, your local repeater, iTunes,

or stream it on the go!

www.arrl.org/arrl-audic-news

ARRBL iR Ravio

! SHOP DIRECT or call for a dealer near you
ONLINE WWW.ARRL.ORG /SHOP
ORDERTOLL-FREE B88/277-5289 (US)

as

ship=to=ship
or
ship-to-shore

Use ham radio for coastal,
high-seas, or worldwide
communications.
Here’s the
information

you need to
select, install,

Marine
atewr Radio

-\.l

Marine‘ﬁm ateur
Radio

ARRL Order No. 9723
Only $12.95*

*plus shipping and handling

s

b The nationar assoclation for
R ARRL :ireiswavio
SHOP DIRECT orcan ora deaiernear you.

ONUINE WWW ARRL. ORG/SHOP
ORDER TOLL-FREE BBB/277-5289 (US)

QST 7/2011

Dual Band
2M/440
and other
models

2Q-lite
"When Only the
Finest Will Del”
See Jan. 2014 QST pg 62

EmComm,
Satellite work,
long distance
simplex and

repeater use.

EIkL Periodic Antennas

for the Radio Amateur f

Antennas|
\)

925.727-3117 N
www.ElkAntennas.com

KOLIN INDUSTRIES, INC
www.2glite.com

Sienna is our modular, fun to build (soldering required!)
10W or 100W HF transceiver.

Sedona is a matching accessory with keypad and Vil
rmonitor that can also house a PC and SDR.

We provide pre-loaded SMT, pre-built
cables, assembled and tested
controller, built-in test functions,
____ clear step-by-step instructions,
y inspired kit packaging, and
excellent support!

Sedona now supports
Raspberry Pi & Arduino boards

The DZ Company, LLC * 710 Grove Ct. * Loveland, CO 80537
Toll free 877-HAM-SHACK (426-7422)
DZKit.com & ValleyHamShack.com

ABR Industries- 8561 Rayson Rd. Ste A - Houston, TX 77080
www.abrind.com- 713-492-2722

Buy With Confidence

Built in our Houston, TX facility, guaranteeing quality control from start to finish.

RG213/U Mil-Spec
w/PL259
Connectors.

Grounding %
Braid =5
w/Ring Terminals. & ©

LMR®400UF Type RG8/U
Low Loss
| w/PL259 Connectors.

LMR®240UF type
RG8x Low Loss
w/PL259 Connectors,

In stock at
your nearby

www.abrind.com

Visit our site for stock lengths,
prices, technical data, & our
stocking distributors.

American Built & Reliable
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The TS-590S

[ i == . i e = ':-- e L=
Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX
section sports IMD (intermodulation distortion) characteristics that are on par with those "top of the line"
transceivers, not to mention having the best dynamic range in its class when handling unwanted, adjacent
off-frequency signals.*
+ HF-50MHz 100W = Advanced DSP from the IF stage forward

* Digital IF Filters = S00Hz and 2.7KHz roofing filters included
* Built-in Antenna Tuner = Heavy duty TX section

» 2 Color LCD

@

o A r' '_ . .
NWOOD Customer Support: (310) 639-4200 B _
LA 'y Fax: {31 D} 537-8235 Scan with your phone to

clown load T5-5905 brochure:

* For LEAS 71421 MHz Amatear bands, when receiving in CW/FSK/SSE modes, down comvers:




25 Years of
Low Band Success!

ON4UN’s
Low-Band DXing

Antennas, Equipment and
Techniques for DXcitement
on 160, 80 and 40 Meters

By John Devoldere, ON4UN

This fitth edltion features something for
every active low-band operator, contester
and DX chaser! It Includes antenna
deslgns, operating guldelines and an
Insider’s scoop on low-band DXing.

Contents:

* Propagation

DXing on the Low Bands

Recelving and Transmitting Equipment
Antenna Deslgn Software

Antennas: General Terms and Definitions
The Feed Line and the Antenna
Recelving Antennas

The Dipole Antenna

Vertical Antennas

Large Loop Antennas

Phased Arrays

Other Arrays

Yagis and Quads

Low Band DXing from a Small Garden
From Low Band DXing to Contesting

CD-ROM Included! The CO-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 Aequirements: Wndows™ XP, wrm«svt:h“orwtw-'
7. ms wellas Machiosh® syslems, using Adobe® Acobal™
software. The Acrobat Reader 5 A free download 8t www.ad
POF Nes are Linux readable.

ARRL Order No. 8560
Only $44.95*

"SMipping and handiing charges apply. Sa
orders shipped o CT, VA, and Cana

Portable and Custom Stand-Alone

Solar Power Systems
Folding Solar Panels
Portable Solar Powered
Lithium Battery Packs
Thin Film Solar Panels

i QRP Power Systems
Solar Power Components

R

T% Customer

Portable/Field Day
Power Solutions ~ [SE

Custom Home/ Commercial j558

Power Systems A

The Elecraft Tl is a stand-alone,
miniature antennha tuner unit specially
designed for use with low-power
HF/6m transceivers. |t uses a built in 9V

e w;‘fle ﬂ'l;iﬂfl(.l)l’r battery, provides a wide matching range and
hcahw and w . can handle powers up to 20 watts SSB/CW

e gl or 10 watts in FM/AM/digi. Only 4.4 x 2.5 .

with. mlrpgoduda 0.9 inches. 1 60-6 meters, 20 watts max,

FT-817 band-tracking option, Factory

assembled or kit.

See our web site

www.ctsolar.com :
NO Power......No PI'Ob'GITI 4 E L E C R A F T ®
Elecraft is a registered trademark of Elecraft, Inc.
www.elecraft.com * (83 1) 763-421 |
Call]ls atmm or sales@elecraft.com
visit us at m_clsolﬂmm PO.Box 69,Aptos, CA 950010069

Air Boss Antenna Launcher

devices via radio audio.
Password protection
against unauthorzed
entry. Unique board 1D.
Ml Comes assembied

P with relays. 4.5" x 2.5

Intultive Circults, LLC
N e DTMF-8 $1192

Voice: (248) 5884400 ’
http:/Awww.icircuits.com Visa « MC - Prepayment

www.krdloairboss.com
See Video

boss@krdloairboss.com

We Need You Now!

Immediate Opening for Experienced, Hands-On RF Engineer

<4 Candidate should have a BSEE or MSEE degree with 5+ years of relevant experience.
Experience must include working with RF power levels of 2kW to 10kW with
frequency ranges to 200MHz. Semiconductor market experience a plus!

4 Must have practical experience in all aspects of Design, Analysis and Fabrication
of RF Delivery Systems including Generators, Matching Networks and
Transmission Lines.

< Demonstrated competenciesin Analog Circuits Design, Schematic Capture, PCB
Layout, Prototyping (electrical and mechanical), and Thermal Analysis, Impedance
Matching and Component evaluation.

4 Knowledge of RF power amplifier design (class A, B, C through E),

4 Must have a working knowledge of RF simulation tools such as Agilent’s Genesys
(and/or ADS), Sonnet (2.5D) and LTspice or EDA equivalent(s).

< We need a thinker, tinkerer, curious, loves to re-engineer, component savvy, flexible,
great attitude employee.

Sound like you? Send your resume ASAP to human.resources@odysseyrf.com

http://www.odysseyrf.com/about/join-our-team/
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| Celebrating 30 Years
of the ARRL VEC

In addition to the ARRL Centennial, 2014
marks a special milestone for the ARRL VEC.
On July 21, 2014, the ARRL VEC celebrated
30 years of outstanding service to the
Amateur Radio Community.

ARRL VEC Program

The ARRL's VEC program has a long standing tradition of serving the Amateur Radio
community and the FCC with integrity and expertise. As the largest VEC in the nation,
we operate as a knowledgeable information source for a wide-range of licensing issues.
The ARRL VEC has had a positive effect on our community’s growth and has truly

made a difference in the future of Amateur Radio.

Serving the Amateur Radio Community

ARRL accredited Volunteer Examiners (VEs) give so generously of their time, energy
and skill. They support us around the country by offering exam opportunities in their
local communities and helping exam candidates fulfill their Amateur Radio aspirations.

Become an ARRL VE

If you haven't already. we hope you will embark on this rewarding journey and become
an ARRL Volunteer Examiner. If you are interested in becoming an ARRL VE, it’s easy!
Visit www.arrl.org/ VE for more information today.

e = S e =

*  ARRL VE's, Thank You for 30 Yearsof Service!
. - _

30 Years of Serving
www.arrl.org/VE e the Amateur Radio
Community

QST 10/2014




ALPHA DELTA 32

COMMUNICATIONS, INC. (AR YEARS ¢, ntinuous Product
Ve ===

a— ' Innovation

“Alpha Delta Rules the lonosphere”!

Brad, W3BRF, commenting on running 4 watts CW with his DX-EE
attic mounted antenna. He has DXCC and 400 DX contacts so far!
Details in antenna “Customer Comments” on our WEB site. WOW!

The Difference
from Other Designs
is DRAMATIC!

Basic Antennas
Understanding Practical Antennas
and Design

By Joel R. Hallas, W1ZR

Jasic Antennas is a comprehensive
iction to antennas. It includes
ba: cnm:epls. practical designs,
and details of easy-to-build antennas.
You'll learn how to make antennas ™
that really work! The ISO-RES

Isolator-Resonator, coils use the windings for L, and

the inter-winding capacitance between turns for the C to perform band

Contents: separation or loading, depending on the band. This is a very unique
* Dipole Antennas concept, custom designed by Alpha Delta to avoid lossy “iraps”.

* Antenna Impedance Alpha Delta custom designed Model DELTA-C center insulator employs
« Transmission Lines the Model SEP molded gas tube static voltage bleed-off protector on the
back of the Model DELTA-C (shown above). Used in Models DX-CC,
DD, and EE multi-band dipoles and mono-band dipoles for exira protection.

* Practical Two Element Arrays

* Wideband and Multiband = Stainless Steel hardware and high tensile strength 12 GA insulated
Antennas solid copper wire used in all models for survivability in severe environments.

* Reflector Antennas We do not use weaker 14 GA wire as in other designs.

» Yagis for HF and VHF = Alpha Delta products are made in the U.S. in our IS0-9001 certified

production facility for top quality.
= Check WEB site for SSB/CW ICAS power ratings. All models have
50 ohm S0-239 connector.

* Loop Antennas

* Antennas for Microwave

Applications
= Vehicle Antennas = Model DX-CC, 80-40-20-15-10 meters, 82 ft. long parallel diposje
.................................................................................................... 160.00 ea.
= Ant M t
oL = Model DX-DD, 80-40 meters, 82 fi. long single wire dipole

and much morel $130.00 ea.

Banic Artetinas = Model DX-EE, 40-20-15-10 meters, 40 ft. long parallel dipole e

ARRL Order No. 9994 [ e e crnnrnnens P i :

. = Model DX-LB, 160-80-40 meters, 100 ft. long single wire dipole

Only $20.95% $160.00 ca.

(Elus X iieng and kandling = Model DX-LB Plus, as above but adds 20- 15-10 meters.
o N Parallel dipole .- . et s im i s sibei i st e T $190.00 ea.
Basic Radlo NOTE: Models DX-LB/LB Plus require the use of a wide range tuner.
ARAL Order No, 9558.....Only $29.95* Check WEB site.

Understanding Baslic Electronics
ARRL Order Mo. 0

RGOt Onily 0 Ber (rstall 92 52) All prices plus shipping/handling. 606-598-2029.

Also available from Alpha Delta dealers.

"\ ARBL Gisesieiisis- www.alphadeltacom.com

SHOP DIRECT o cait for  dealer near you. for product technical details, installation requirements,
oNLmnE WWW. ARRLORG /SHOP

ORDERTOLL-FREE B8B/277-5289 (US) pricing, dealers and contact information
a
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HAMMOND
MANUFACTURING

Visit our web sita for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Audio, B+, Filament & Power
Transformers & Inductors

Racks, Rack Cabinets
& Accessories

Plastic, Die-cast & Metal Enclosures
_ Aluminum & Steel Chassis

www.hammondmfg.com

u.s.
Tel(718) 830-7030 Fax:(716) 630-7042

Canada
Tel:(519) B22-2960 Fax:(519) 822-0715

Ferrite = Toroids, Slip-on, Snap-on
Mix 31,43, 61,77 fanaIuns/Ununs RFI/EMI
Quantit\r pricing for Clubs, DXpeditions

Antenna Balun/Unun - kits or assembled
1.1, 2.1, 41, 9:1 for dipoles, verticals, GSRV,
loops, OCF, end fed, NVIS, quad, yagi antennas

RFI Kits - home, mobile, or portable operation
Free Tip Sheet to cure RFI, reduce radio noise,
work more DX and keep your neighbors happy!

Palomar-Engineers”

www.Palomar-Engineers.com
760-747-3343
We Ship Worldwide

4 Tigertronics Signalink  USB )

PSKI1 JTRS-HF 88TV RTTY MTEY CW - maral

volunteer
leader

Handihams, earmed his license, and is now &

He knows that blind-adapted study

Is and radio camp sessions help people who are blind or
w in ham radio.

have dis. ies to learn & g

Don't let a disability keep you off the air!
Courage Handiham System call Toll-Free
3915 Golden Valley Road 3449
Golden Valley, MN 55422 www.handiham.org

When it comes to sound card interfaces, nothing beats the
Stgnalink USB's combinaton of performance, value, and
ease of use! Whether you'rs new to Dugital operation, or
an experienced user, the Signalink USB’s built-in sound
card, front panel controls, and simplified mnstallation will
get the job done mght the first time—and without breaking

SigraLink™ USB e

the bank! The Signalink USB supports all sound ceard
digital and voice modes, and works with all radios. It is
fully assembled (made in the USA!) and comes complete
with pnnted manual, software, and all cables. Vimt our
website today and see what all the buzz is about!
Only $109.95...
Radio cables are mow availzbie for manpy Order Toll Free!
Baofeng, V:'tjux un, Yaesu, and ':.er-n-oc's HTs! l.gﬁfﬁ'ﬂ n ".EE 80 0'8 2 2_9 72 2
www.tigertronics.com o i 541-474-6700

Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

N, J

Over 23,000 Repeaters!

The ARRL Repeater Directory
2014-2015 Edition

The best directory of frequencies for the thousands
of repeaters around the country!

-
"
@ 1

B NEW! Android App included —
enjoy 12 months of the full version app!
B NEW! Digital Mobile Radio (DMR) listings.
= Spiral Bound Desktop Edition! Lays flal,
® Handy indexing tabs on the cover.
B Easy-to-read listings.
B Repeater notes located right up front.

Deskiop Edition
Easy-to-Aead
| Size (5% 9 inches)

S 'REPEATER
[III’IEI}_TIJB

Pocketsized
(375 % 5.25 inchas)

Deskiop Edition
Order No, 0215 - $19.95
ARAL Member Pricel $17.95"

Pocket-sized
Order No. 0208 - §14.93
ARRL Member Price! $12.95"

ARRL Repeater Directory App
-.Powered by TravelPlus™
Order No.8740 - $9.95
Download an app to access
The ARRL Repeater
Directory® database from
your Android phones and
tabiets. Purchase your
activation code from ARPBL, then visit Google Play™
to download the free application, Grab your phone
and go!

Apple App Version com ing soon.

TravelPlus for Repeaters™

CD-ROM, version 18.0
Order No. 0246 - $39.95"

Make TravelPlus your
traveling companion, and
you'll never be alone on the
road. Use the integrated
maps and repeater data to
locate repeaters along your travel route, It's
like having the power of The ARRL Repeater
Directory® on your COMPUTER!

Requires Micosolt Windows™ XP or'Vil. GPS eature requines 8 GFS
device. Upgmde avalabile lor peevious cuslomers. Contact ARAL or detals.

TravelPlus Mobile GPS™
Order No. 0406 - $24.95
iIt's like having the power of The

ARRL Repeater Directory®
on your Garmin GPSI

For more information and to
place an order visit www.arrl.
orgishop. You will receive

an email confirmation with
instructions for downloading
and installing to your GPS.

Idinimum System Requirements: Garmim nivi, dézl or zomo GPS
with at least 3.0 B free memory space available fera PO file.

*plus shipping and handling

A RRL The natfonal assoctation for

AMATEUR RADIO"
SHOP DIRECT orcall fora dealer near you.
oNLINE WWW.ARRL.ORG/SHOP

ORDERTOLL-FREE BBE/277-5280 (US)
CST 82014
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heapHam.com
comeT ETSHRED RADIO MY

Every Day ‘
Discounted Prices and Great Service !lw
On These Brands and More ! 4

» Jwouxun JETSTREAM
oaws ESALINGOD 22

www.CheapHam.com by Hometek LL.C, 1575 Route 37 W, Unit 4, Toms River, NJ 08755
732-716-1600

4 -l B
s mh

2 AN FOR PREMIUM
CABI.E X-PERTS, INC. ELECTRICAL
Connecting You to the World . PERFORMANCE FROM
‘_

1-800-828-3340 e

Private labeling at no charge.
We take great pride in our work!

Custom or Ready-Made
Goaxial Assemblies

Visit us on-line for cable selection and great prices.
7~ Made in the USA - Serving You Since 1989

Limited Time - FREE Shipping on Orders of $100 or more.
Please mention this offer when ordering.

www.CableXperts.com
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- Sales: 813.434.4650
sales@hrdsoftwarellc.com

Join us as the City of Paris, Texas deciares October 18, 2014

“Ham Radio Day”

One Day Only! — October 18, 2014 - Doors open at 8:00AM — Prize drawing at 2:00PM
Tailgating, Food, Prizes, Fun. See website www.mtcradio.com for more info. Trade-ins accepted on the spot.

This is an event like no other! No early Sales! It doesn’'t matter how you get here, just get here!
If you can't make it, call us during the sale!
You will get the same deal as if you were standing here! (free Shipping May not Apply)

Door Prizes include a Kenwood TS 590 and a Specia| P!‘icing on a" Kenwood, Icom and Alinco MDde|S
Kenwood TS-990! Must be present fo win. Manufacturer Reps on Site

ICOM

AMERITROY hy-gain
Cushcraft MFJTruck Load Sale

MFJ is bringing the truck! & _
Huge Factory Authorized Truck Load Sale!

Main Trading Company, 2707 Lamar Ave, Paris, TX 75460

Phone 903-737-0773, Fax 903-737-0783

Monday through Friday 9:00 AM to 6:00 PM and Saturday 9:00 AM to 1:00 PM
www.mtcradio.com
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OUR VERSATILE LINE

OF ANTENNA ANALYZERS

IS PERFECTLY SUITED TO EVERY
NEED AND BUDGET

f.com

600 1000 1400 MHz

Distributors
Array Solutions Ham Radio Outlet
www.arraysolutions.com www.hamradio.com

www.rigexper

DX Engineering Rig Expert Canada ... and more than 40 other
www.dxengineering.com www.rigexpert.net worldwide companies




Visit Our Booths 462-463-464-
Rad 465-469-470-471-472

PWR-Blok™ Andy-Crimp Pro™
Powerpole Splitters Deluxe Crimp, Kit

(((.))) See Our Huge Display at
Q“iCks llver Dayton Hamvention 2015.
o

Great in the shack, in the vehicle, or in the
go-kit. Rated (conservatively) at 45A.

B2 R s

Everything you need to install Powerpoles in your
stafion. Includes our famous Andy-Crimp Pro™ Crimp
tool; Powerpole insertion/extraction tool; assortment of
15A, 30A, and 45A Powerpoles; wire stripper; 4-way
PWR-Blok splitter; and screwdriver for changing dies.

An dy- Crimp Pro'”“ E;.,..m.....,.,.._,. In-Line DC Meters

with Powerpoles
15-30-45-50-75 Amp Powerpoles
And Many Other Connectors

On Sale $49.73

We carry a large variety of
pre-made Powerpole cables

i -__—-‘ for all your needs.
T - il
\"-—‘J——t— More Powerpole Stuff

than Anybody!

We Have More Powerpole
Stuff Than Anybody?!

We carry only genuine New ltem! = %
Anderson Powerpoles. ~ - = -

; ; b Powerpole
No chinese copies here. \\/ Mounting Block

Quicksilver Radio Products
Sign up on our website for your free newsletter. Ham Radio news,
articles and special discounts.

www.qsradio.com



See Our Huge Display at (((')))
Dayton Hamvention 2015. 2
Visit Our Booths 462-463-464- Quicks‘lver
465-469-470-471-472 Radlo

Ultimate Crimp Kit™ B LI T e

0 to 99VDC Digital Volt
Meter. Available in 4 colors. = | 7§
!

Sale Price $11.73 LU=

Pack of 4 $39.73

138U

The Ultimate Powerpole & Coax Prep,
Strip & Crimp Kit!
Full cycle ratchet crimper with Andy-Crimp Pro™ dies,
two coax dies, coax and wire strippers, and coax
cutter in a sturdy ABS case. Crimps 15-30-45-50-75A
Powerpoles, LMR 400, RG-8, RG-8X, RG-58, RG-316,
more. High quality connectors are always in stock.

CHECK OUT OUR USsA Go Power Kit
MADE LOW LOSS COAX! Jissntyaiind

battery, charger, and a

Digital Voltmeter/Ammeter
Two line display shows both current
and voltage. Included shunt allows
measurement up to 50A and 99V.
Snaps into a panel to give your
project a professional finish.

L Sﬁ?ﬁ; fused cable that fits the Eae Sl
 —— battery and provides

Poor quality coax can easily eat up half of your power through Powerpoles

transmit power or more, and keep those rare and a lighter socket.

ones in the “mud” where you’'ll never hear them.

We carry a wide variety of high quality low loss Deluxe GI’G b 11} Go Kit
“@Nﬂ BMADE coax to meet your needs. Our Deluxe Grab 'n' Go Kits

are packed with everything

you need for an emergency
Component

Analyzers
3 New Models

deployment, public service
event, or just plain old Ham

Radio Fun. Yes, the radio is
included!!

Quicksilver Radio Products
Sign up on our website for your free newsletter. Ham Radio news,
articles and special discounts.

www.qsradio.com



Ham Ads

Please contact the
Advertising Department at
860-594-0231 or
hamads@arrl.org for
further information or to submit your ad.

WWW.THESIGNMAN.COM Club BADGES, call sign
HATS, coffee MUGS, Vinyl letters & mag signs
877-SIGNMAN (744-6626)

MARCO Medical Amateur Radio Council.
Professionals enjoying ham radio. Free newsletter &
info. secretary@marco-members.info 423-665-2621

Lake Amateur Radio Association 2014 Annual tailgate
November 1 Contact Frank Anders, KK4MBX email
twfrank111@aol.com

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. Indi-
viduals selling or buying personal equipment: ARRL
member 1.00 per word: Non-ARRL member $1.50
perword. Bolding is $2.50 a word. Prices subject to
change without notice. You may pay bl\acheck payable
to the ARRL and sent to: Ham-Ads, ARRL, 225 Main
St., Newington, CT 06111.0Or, you maé gay by credit
card sending the information by fax to 860-594-4285
orvia e-mailto hamads @arrl.org. The credit card
information we need is: the type of credit card, the
exact name that appears on'the credit card, the credit
card number, the expiration date and the credit card
billing address.

3. Remittance in full must accompany copy since
Ham-Ads are not carried on our books. Each word,
abbreviation, model number and group of numbers
counts as one word. Entire telephone numbers count
as one word. No charge for postal Zip code. No cash
or contract discounts or agency commission will be
allowed. Tear sheets or proofs of Ham-Ads cannot be
supplied. Ads submitted in writing should be typed or
printed clearly on an 8 1/2” X 11”sheet of paper.

4. Closing date for Ham-Ads is the 15th of the
second month preceding publication date. No
cancellations or changes will be accepted after
this closing date. Please contact the Advertising
Dept at 860-594-0209 or hamads @arrl.org.

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 productsor
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, un-
less the product is unknown to us. Check with us if you
are in doubt. You must stand by and su;()fort,a!l claims
and specifications mentioned in your advertising.

The publisher of QST will vouch for the integrity of
advertisers who are obviously commercial in char-
acter and for the grade or character of their products
and :t;ewlces. Individual advertisers are not subject to
scrutiny.

The American Radio Relay League does not dis-
criminate 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 de-
cline or discontinue advertising for any other reason.

7. AN IMPORTANT NOTICE TO ALL HAM AD
POSTERS AND RESPONDERS, FROM THE ARRL
ADVERTISING DEPARTMENT We have received
reports from n')aan| ARRL members who have placed
classified ads in these listings, and have received
responses from individuals proposing “creative” pay-
ment schemes. These particular instances involve
offers of overpayments for 3°°ds by bank check,
followed by instructions to deduct the cost of your item
from the overpayment, and to transfer the ovérage
back or to another individual. Unfortunately, we have
no control over this and other scams of this type. Once
Your email address is posted, you are vulnerable to

hose individuals seeking to provide you with question-
able information.

QSTHam Ads on the Web Updated Monthly!
www.arrl.org/ham-ad-listing

Club/Hamfests/Nets

FRIEND OF BILL W?? 12:30 pm Eastern: HAAM Net
Sat 14.290, Sun 14.340 and Mon-Fri 14.316
http://www.gsl.net’haam/

36th Annual Hamfest Chattanooga Oct. 25th.
Come to Chattanooga in the fall! Location is 1000 Al-
hambra Dr. 37421 More information: Contact Wayne
WB4IEJ 423-899-1051 or www.hamfestchattanooga.
org. Take a look!

Lake Amateur Radio Association 2014 Annual tailgate
November 1 Contact Frank Anders, KK4MBX email
twfrank111@aol.com

MARCO Medical Amateur Radio Council.
Professionals enjoying ham radio. Free newsletter &
info. secretary@marco-members.info 423-665-2621
RAINBOW AMATEUR RADIO ASSOCIATION
Serving the interational Raglesbian/GLBT
community since 1995. ARRL affiliated. Privacy
respected. Active HF/VoIP nets, newsletter, chat
room, mess%g: forums, cruises, Dxpeditions. Web
Site: WWW.RARA.ORG. Information: 954-502-6969
PO Box 18541, Rochester NY 14618-0541.

154 October 2014

Property/Vacation/Rentals

Aruba Radio Rental www.p49v.com

Central Florida QTH. Custom 2700+ sqft. home buiilt
in 2005. No deed restrictions. Situated on 5 acres. 5
minutes to |-75. 3BR, 2 full baths. Master suit 21'x17’
with 2 large walk in closets and attached office.
Master bath has 72" Jetta tub and large walk-in
shower; guest bath has standard Jetta tub. Large 2
car attached garage and breeze way. 26’above ground
pool. All appliances. 60amp 220v breaker panel in
one bedroom. Complete with 65’ 55G tower, control
cables, 1 5/8” coax to remote switching for X7, 6 and 2
_ll)_y M2 antennas. 2 DXE beverage systems.

ower has 6500’ of radials for low band DXing. Lots
of ground rods and ICE boxes for lightning proetction.
Easy commute to Tampa, Ocala and Orlando. $295k.
Contact Bill at 352-568-3038 or 321-327-8466 or
K2EK@aol.com for details and photos.

COLORADO CHALET with ham gfar for weekly
{}a_nttal,cwwo lostcreekcabin.com. W@LSD, Buena
ista, CO.

FLORIDA 1/2AC NO CC&Rs! Build your antenna
farm where it's warm. Large, double-lot in Silver
Springs Shores Subdivision, Ocala, FL $25K
60HZzEE@gmail.com 205-329-4445

HAWAII DX VACATION RENTAL STEPP-IR
Antennas KH6RC. 808-929-7101
www.leilanibedandbreakfast.com

Paradise Antenna Farm. 40 acres.

Southern Arizona, $294K, Large tall towers, many
antennas, living area and ham shack. Remote control
station via internet. Call for details 520-398-2722
w7uo@hotmail.com

COLORADO CHALET with ham gfar for weekly
{;a_nttal, éAgNw.lostcreekcabin.com. DLSD, Buena
ista, CO.

ULTIMATE HAM SHACK IN THE SMOKY
MOUNTAIN FOOTHLLS This beautiful home offers
the ultimate combination of privacy and comfort.

The home tprovides 3 bedrooms and 2 baths in nearly
3,500SF of living space. This 5 acre gated tract is
located within a gated community and surrounded by
a 120 acre land conservancy area. Wide open living
spaces, indoor swimming pool, plenty of storage, and
an office space (Ham Shack) currently linked to a high
end, multiple band antenna array (160 meters to 70
centimeters) complete the picture. Contact
W200@bellsouth.net for more antenna details. For
general information, go to http:tinyurl.com.myk7w8g

VY2TT www.peidxlodge.com

QSLCards/Call Sign Novelties

CALL SIGN ID CARD with “Amateur Radio Active”
logo. Deputypatch.com

CALLSIGN PLAQUES www.HamPlaques.com

DISPLAY YOUR AMATEUR LICENSE on the wall
in your shack with this beautiful holder. Visit
www.fan--nanenterprises.com

ENGRAVING: Callsign/name badges by WILQV.
Send for price list. 8319 Marty St., Overland Park,
Kansas 66212-1963. E-mail: wOlqv@arrl.net

Engravinbg, QSL’s, Memo’s, Stamgs, Labels, Plaques
since 1962, Full Service Printing. Samples.
WA2WAO@CornerPress.com [425] 286-5952

CALL SIGN ID CARD with “Amateur Radio Active”
logo. Deputypatch.com

Get Top Quality Full Color UV-Coated QSL Cards
direct from the printer. Chester QSL Cards is now
Star Cards, Inc. Call (800) 748-7089 for info or

visit www.star-cards.net

HANDCRAFTED OAK CALL SIGNS
www.oakcallsigns.com 314-605-4971, KCASDV

QSLKIT — CardBoxes — Dividers - MORE
www.HamStuff.com by W7NN

WWW.THESIGNMAN.COM
877-SIGNMAN (744-6626)

General

73s: Join our hamradio social network!
http://www.73s.com

ANTENNA ALUMINUM Arizona Hams: Cash & Carry
from Tucson. 3” booms 30’ long, $89.00. Telescoping
elements, 5-7-12 feet long, 1.5" and 1” diameter,
slotted. Examgple, enough for 3 elm yagi: $249.00,
K708: 520-297-2184 or k7os@comcast.net

ANTENNA COMPARISON REPORT:
TRIBANDERS K7LXC & NJAX 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 & N@AX test CC, Butternut, MFJ, Force 12,
Diamond, Hustler, GAP and other. $17 + $4 s/h. More
info at www.championradio.com

206-890-4188

Antennas plus accessories equals FUN!
http://HamRadioFun.com

BIGGEST on-line ham classifieds: http:/swap.QTH.
com

Bugbook Historical Microcomputer Museum
www.microcomputermuseum.com

Cable Assemblies - APRS Link, Programming, PC
Connect, Voice Com Control, Mobile Power -
http://stores.ebay.com/Jabber-Electronics WE6G
480-905-8484

CQ DX. Well established WAS and DX Awards Net
needs DX checkins. Please contact
buddys70@gmail.com for more details if interested.

Antique/Vintage/Classic

ANTIQUE WIRELESS ASSOCIATION.

The organization for all enthusiasts of antique and
historical radio! Publishes THE AWA JOURNAL,
covering vintage ham gear, keys, telegraphy, contests,
broadcast receivers, vacuum tubes, historical,
technical articles, restoration, and much more.

AWA produces the famous annual Rochester, NY
meet. Maintains world-famous historical
radio-electronics communications museum. Member-
ship only $25/year USA, $30 elsewhere. Antique Wire-
less Association, PO Box 421, Dept. 1, Bloomfield, NY
14469. Check our Website:
http://www.antiquewireless.org

Dave Bell, WBAQ, has filmed many of the notable
Hams of the 20th Century, including King Hussein of
Jordan, Walter Cronkite, and Barry Goldwater. Now
Dave has written a book about his adventures which
he calls “World’s Best Hobby.” Signed copies are
available from the ARRL Bookstore and the DX Store,
and unsigned copies are available from Amazon.

Help bring Ham Radio into classrooms:
HamRadioKids.com

Custom Ham Maps by N1XFS!!! Customized
azimuthal equidistant projection maps with

beam headings and distances based on your QTH.
Adds that special “wow” factor to your shack.
Makes a great %ilﬂ!

Go to: CustomHamMaps.com

CLASSIC REPAIR - Specializing in Collins, Drake and
other fine tube radios. Steve, 661-557-0014.
n6hk@hotmail.com

CODE PRACTICE OSCILLATOR MUSEUM:
http://mwww.n4mw.com

CLASSIC REPAIR - Specializing in Collins, Drake and
other fine tube radios. Steve, 661-557-0014.
n6hk@hotmail.com

DISPLAY STANDS www.TubeDisplays.com
FOR SALE much sought after Halicrafters SX115
receiver $750.00. Kenwood TS820S needs work
$450.00 802-388-6634

Insanely great six decades as ham
www.kkdww.com

Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www.saradiomuseum.org
828-299-1276. Asheville, NC.

Vintage Repair
www.mcveyelectronics.com/ham-radio
W4QCF MANUALS - 828-298-1847
http://iwww.w4qcfmanuals.com

Vintage Repair
www.mcveyelectronics.com/ham-radio

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

EMT ANTENNA MASTS (YES, EMT)-
www.bend-gard.com

“EVERYTHING FOR THE MORSE ENTHUSIAST.”
Morse Express. Ke)/s, keﬁrs, kits, books.
303-752-3382. http://www.MorseX.com

FAR CIRCUITS CD is available for $5.00 with orders
or $8.50 including First Class shipping CD contains
over 350 articles and additional project information.

For Sale: Ross Distributing 208-852-0830

Glen Martin Hazer Tower Transit Systems. Same day
shipping. www.antennapartsoutlet.com

CQ DX. Well established WAS and DX Awards Net
needs DX checkins. Please contact
buddys70@gmail.com for more details if interested.

For Sale: Swan Mark Il 2 K linear amplifier.
Reconditioned. Original owner. $500. (317) 926-2358

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




Help bring Ham Radio into classrooms:
HamRadioKids.com

HOME of the world famous Yo-Yo Dipoles!
httpz//HamRadioFun.com

ISOTRON ANTENNAS FOR 160 -6 METERS!
Efficient, rugged and resonant. Please visit
WWW ISOTonantennas .com
wdlgja@isatronantennas com 719/687-0650.

EMT ANTENNA MASTS (YES, EMT)-

www bend-gard com

KENWOOD AMATEUR RADIO REPAIR by K3TEN
609-846-5190 Email roy@k3ten.com Web
nttpdwww k3ten.com CALL SIGN ID CARD with
“Amateur Radio Active” logo. Deputypatch.com

LEARN CODE by Hypnosis,
WWW.success-is-easy.com 561-302-7731

LICENSE FRAMES - www GiftsdHams com

MARCO Medical Amateur Radio Council.

Er_on?essionals enjoying ham radio. Free newsletter
info.

secretan/@marco-members info 423-665-2621

SELL Drake FS-4 Syntheszer $500 BOAS IS KOIC

T12-379-3614

MicroLog-By-WAOH .. Easy to use Ingging program .
Free downioad .. www walh.com

Microsoft Abandons XP - XpExiend prowjes critical
security updates for Windows XP systems. Stop
exploits before malware eats your machine!

Visit httpz/fxpextend.com

Must sell due to excessive medical bils: Yaesu FTM
400 DR transceiver far 2 meters + 70 cm bands. Never
opened. $400.00_ 2 meters 70cm Diamond Vertical
Antenna $60.00. 2 meter double bazooka antenna
$20.00 call Doug ab3br @ 724-853-8772.

FREE!!! Ham Radio and other CD-Roms & Software
disk catalog. MOM ‘N’ POP’'S SOFTWARE, P. O Box
15003-HA, S pringhill, FL 34604-0111.
1-352-686-9108. momnpop@momnpopsware. com
PRINTED CIRCUIT BOARDS for projects shown
inQST, QEX,HR, ARRLHB, 73 and more. Custom
boards available. FAR Circuits, 18N640 Field Ct,
Dundee, IL60118, fax/phone 847-836-9148;

Www farcircuits net, mai@rarcircuits.net

QRP KITS: Easy o build. Fun to use.

www breadboardradio.com

EMT ANTENNA MASTS (YES, EMT)-
www bend-gard.com

QST magazine copies in QST binders Details:
www.synhergiaglobal.com/gst

Rohn Tower, telescoping poles, ripods and antenna
parts delivered to your door.
www.antennapartsoutiet.com

ROPE All kinds, types, including: antenna rape,
hauling, gin pole. FREE Cansultation.

www DawvisRopeandCable com

<http:/Mmww DavisRopeandCable com Veteran
Owned, K1PEK 978-365-1738

Samlex Power Supply Madel SEC 1223 13.6 Volts at
25 amps not working $50.00 ph: 773-334-4492

€ hanygraziano@gmail.com

‘SMC ELECTRONICS - Surplus and refurbished
electronic equipment including repairreplacement/
experimenter parts and accessones. Over 20,000
items in stock, including over 12 000 Service Manuals.
www smcelectronics com

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antennia mounts - vehicle radio mounts for
30 years. X Equipment Ltd. 708-337-8172

WWW W 3ilx.com

WANTED: Good 8236 Pentode Electron Tubes for my
fransmitter. What price do you need and how many
canl get? Dave at 2817815955 or

fullerphone7 150@yahao.com

WE BUY/SELLRADIOS. #1 IN ESTATES —

www recycledradio.com (603) 942-7173
www.SecondHandRadie.com Electronic or Electi-
<al - find it here, sell it here

WWW.THESIGN MAN.COM Hats, license plates &
frames, decals & gifts

=YOU CAN check spots, log contacts:

Www.dxtreme com

AMSAT —.Join now! Call 301-589-6062 or wisit the
AMSAT wWeb site atwww.amsat.org

GAIN THE EDGE WITH MARTE CERTIFICATION

Par EndFedz’

Antennas

Introducing the EF-QUAD
Multiband 2 CIW Endfech!!!..

10M, 15M,
20Mm, aom’

shaping up to be the
most popular EndfedZ = =
yet! We have had a LOT of requests for a high
wattage multi-band version of ourimmensely
popular 10/20/40 EndFedZ antenna and it is now
available for purchasel The EF-QUAD is a 10M,
15M, 20M, 40M antenna and is rated for an
amazing 200W!!!

“They just
work!"

H e-ham reviews
|| to hear what

6M-80M and 10M/20M/40M models
Ready for Action: NO tuning or Ground Radials!

~ Stealthy: Great for restricted residential areas!
~ Versatile: Install athome ortakeit with you!
— Quality: Best in class!

- LNR

PRECISION ENDFEDZ*

www.LNR precision.com
Tel: 336-495-7714

Failed the exam?
Can't upgrade?

Use & more effective study
method and achieve your dream!

HamTestOnline”

Top-rated on eHam.net, with
more 5-star user reviews than all
other study methods combined!
100% guaranteed — you pass

the exam or get a full refund!

Try our free triall

www. hamtestonline.com
Buckmaster F )
OCF Dipoles @ 1

Built to last from quallty materials!
4-Band: 40, 20, 10, & 6 meters

7-Band: 80, 40, 20, 17, 12, 10, & 6m
8-Band: 160, 80, 40, 20, 17, 12, 10, & 6m

800-282-5628 hameall.net

Call 1-B00-83-NARTE or visit www narte.org. Since 1982 540-894-5777
TENSIONER"™
os’ey PAPSRSEPRSNR I ANTENNA TREE SWAY PROTECTION
INNOVATION - QUALITY - sErvice | Stealthy tree top 5

For a Catalea Call 800-325-4016

=~ O GO TO OUR WEBSITE:
0_3 www.mosley-electronics.com

calalog@ mosley-elecironics .com

shock absorber

tames tree sway,
controls tension, Y
sag. See one in action at. ..

www.antennatensioner.com

New! Youkits MT1 QRP

Manual Tuner

= Working on 40m to 10m band
= Working with power of 200

= QRF manual tuner for kong wire
= QRP power meter

= QRF SWR meter

= Clear meler display  Kit version 569
= No battery needed  Assembled version $89

TJSA HF 20\’.‘ SSB

New! FG-01A
1-35Mhz Antenna

r
= In stock and ready to ship.

R ‘\-‘\
FG-01 AntennaAnalyzer
New Version!
= 1-72Mhz automatic
antenna analyzer
= 10 MEM, SWR and

nce scan curve
® Assembled tested.

New! TJ2B MK2 HF SSB
Handheld Transceiver

= Assembled, tested.

New! SWR Indicator!
Youkits HB-1A

MK2 2 Band CW
Transceiver

< Oy WYY
a | RX: 5-18MHz

79

= Assembled, tested,

Mewl Youkits HB-1B

MK2 4 Band QRP CW

Transceiver

= QSK-full break-in, 80m band USB
RX, IF filtar ad]ushbla .

-m 3.5-4MH=z.7-7.3MHz, 10.1-10.15MHz,
14-14.35MHz, RX: 3.2-16MHz S5B,CW

= OUutpuL:12V 34W, 13.8V 4-5W = Assembled, tested.

U3 Distributor: TEN-TEC, Inc., 1185 Dolly Parton Parkway,

s«luﬂme, TN 37862, 1-800-833-7373

Radio Sales,

10-13&0 Hopkins St., Nhlthy, ON L1 N2C3, 1-888-426-1688
K Distributor: Waters & Stanton P Spa House,

EM Road, Hockley, E SSGNS.UIL
mqu]:roz 206858

Debcth

Electronics, Inc.
Jz

RF Patch

Cables

Coax Crimping
& Stripping Too
RF CGonnectors
Powerpole
Crimpers

and Connectors

Full Line of Crimpers &
RF Connectors at...

www.Debcoelectronics.com

October 2014 155



cail800-308.4805 owne o

For Y AESL VX-BR, BDR/ GR, FT1DR/E {5pring BE.'_._L

FNB-102L1 ciionean 7.4V ZUODmAh 545 95

For WAESU FT-897, B97R, 897D "BackPacker” Radios

FNB"?BIIMM 13.2v 4590"‘!‘\]’1 $89, 95

For W AESL=Vertex V. VX-TRB, V-7 0
FNB-BOLI: oM bsttery T .4V 16IlDrnAh $44.95
E-DC-EBA DC Power & Charge cord mew; $19.95
NC-72BA Ac-Dc

For YAESU=Vertex F

FNB-25x N bty 7 2v 1200mah  $32.9
FBA-12 6&-cell AA Bafttery Case $22.95
FNB-27xs »mm‘}z Ov 1450mAh _$49.95

For WAFSU FT-411, 471

FNB-12xh wasner 12v  1280mah  $39, 95

FBA-17 G-cell AA Battery Case $19.95
For ICCM IC-92AD (D-STAR): (CP-11L: DE Pwr/Chg cord $18.95,
BP-256 ni-wat Liionbar. 7.4V 1320mAh $44.95

For IF‘OH 1D-31A, ID-51A (D-

2 Aband LioN 7.4v_2000mah  $52.95

oM JC-TH -3 | IC-B0AD [D-5TAR|
BP-217 swikonmtiery 7.4V 1600mAh  $44.95

CP-11L bc Poer & Charge Cord s icazadtos) 319 95
For ICOM IC-VB, VB2, UB2, F3, F435/GT, F30,40G5/GT,AZ4,A8, ¢

BP-210N wwsttatery 7.2V 2000rnAh $44 95

For ICOM IC-TBA/E/HE: TR1A/ AL (WE-AIC W

BP-200xXL wwstsasry 9.6v 1450mAh $59. 35
BP-197h &-cell AA Battery case (Hiwaty 529,95

For ICOM IC-W3I2A/E, TTAE, TTH, ZTAE, T22A, T4Z2A, WIA/E -
BP-173X nmwutanery 9.6V 1450mAh  $59.95
BP-170L 95

Fo 1GOM

BP-83x
For ICOM IC-2020304AT, 24GAT ete; Radio Shack HTX-200/404 ¢

IC-8 B-cell AA battery case pwchame ack $24.95
BP-ZGZEEwnn.uT 2v 2100mAh $39.95
0 TH-O7.

GP-KET£: OG Pwr & GI _5h)

PB-45L L ion varsew 7.4v_ 2000mAh_ $44.95

f TH-FEA TH-FI 42L-BE

PBA2L ot vany T4V 2000”1N1 $44.95
PB42XL Liion iy 7.4V 4000mA!1 $59.95
EMS-42K Bmp-dn a.psd clum

For ALINCO D.J~185/4PR, 193, 196,446,493,496,356; (OC Cor $8.95)
9.6v_2000mAh $44.95

28,5, 558, 071 efc
CNB 152xh wwioe1 2.0V 1200mAh $45.95
CBP-888 f-cellaaB Case puwarny $28.95
MNEW! BC-MONTOA Smart
AxAA or dxAAA

&
$19.55 pngn
iummmuammﬂm A

SRl (4] Easyeieread LED charge SIS nacaors. -w
wmvoenrlno Ma-n- mumﬂ:n §13 45/ pack of 4

Order online, orcal usat 1'800-301-4805
Fax: 608-831-1082, E-mail: ehyastichorus.net
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Your Customers are Reading...QST!

If your company provides products or services of interest to our

Members, please contact the ARRBL Adwertising Department today for
information on building your business.

Support those who support ARRL! Please patronize our ARBL Advertisers.



Toll Free: 800-243-7768

Direct Line: 860-594-0207 Additional advertising information

Eax: 3?%59542!85 is available on the web at:
-mail; ads @ arri.org

Web: www.arrl. orgfads WWW-aPI'LOI'gIadS

L ]
Advertisers
Hy-Gain — www.hy-gain.com ..o e 10, 116
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Intuitive Circuits, LLC — www.icircuits.com ............c.ccooiiiiaiiiiiiciiiens 145 H '
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LOGic — WWW.NOSENOSE.COM ..ceiiiiiiiiceiiee e e e er e e ese s e ceean 124

M2 Antenna Systems, Inc. — WWW.M2INC.COM....oevrveeieeeieerees e v 123 Length: 24 f.

Main Trading Company — www.maintradingcompany.com................ 150 oy =

Mayberry Sales & Sewice, Ine. — www.mayberrys.com................ 118 Radials: 20.5 in.

HlfgLE:'l;;rr%,s?;s www.mfjenterprises.com ................ 125, 126, 127, 129 Weight: 8.38 Ibs.

Mo sley Electronics — www.mosley-electronics.com ..........c.ccco e 155

Haﬁ:nyal RF —www.NationalFiF.corr): e R S R S e s 2 Max. Power: 200W Total
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Odyssey RF — www.odysseyr.com ... e 145
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Personal Database Applications — www.hosenose.com................ 124

Powerwernt — WWw.powenvent.CoMm.. .....c.oo i e eeeass i e 159 VSWR: Less than 1.5:1

Quicksilver Radio Products — www.gsradio.com ................... 152, 153

R&L Electronics — www.randl.Com . .......ccooooie i e e 26 Wind Rating: 90 MPH

Radio City — www.radioiNC.COML..........ooiiriiii e eeee e e e 130

Radio Club of JHS 22 NYC — www.Wb2jKj.OrG ......ovenereeeees s 134 Mast:  1.18-2.14 in.

Radio Works — www.radioworKS.COM .......cc..oevviieeecriceciseeeeceveessenss e 124 (1.77+ recom.)
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Ten-Tec — WWW.IeNteC.CoM ... i 11 M Ax l M u M h
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Yaesu USA — WWW.y28SU.COM.....c.oorreremrernrcreeenseenesetenss ennamennes COVEF 1, 1 Avaliable through selected quallty dealers.
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Diamond Antenna Division
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an Impression at the
RRIL Diamond Terrace!

b

The Diamond Terrace was established in 2007
at ARRL Headquarters in Newington. Connecticut.
This beautiful, enduring patio provides permanent
recognition for annual Diamond Club donors and
other friends of ARRL.

Members contributing $250 or more to the ARRL Diamond Club have
the opportunity to place an inscribed brick in the Diamond Terrace. -
You may choose to inscribe your own callsign, or place atributetoa
special family member, Elmer or Silent Key. Clubs and other Amateur 5
Radio organizations may also participate with a one-time gift to honor
their organization or a long-time club member. 8

For more information on the ARRL Diamond Club and the Diamond
Terrace, please visit www.arrl.org/diamond-club-terrace-at-arrl,
or contact Lauren Clarke, KB1YDD, ARRL Development Manager :

Iclarke@arrl.org or 860-594-0348.



Order online at powerwerx.com/QST
Order toll free 888-321-0073

Amateur Radio

KG UV3D

VHF/MUJHF Dual Band
* Available in 2m/440 or 2m/220

* WWide Receive Range
136-174/420-520 MHz RX

Amateur Radio

KG uvaD

VVHF/JHF Dual Band
* Large Backlit Color Screen
* 8 Character Alpha Display
« True simultaneous dual receive

+  144-148/420-450 MHz TX
s 128 Memory Channels
» 6 Character Alpha Dual Display

(V+V, U+U, V+U)
« 999 Memory Channels

« 2.5 Channel Step
» 3 Hour Desktop Rapid Charger
* Built-in Flashlight

On Sale: $99%

* Built-in Flashlight
Special: $159°°

« Cross Band Repeat Feature

Optional Base Station
Configuration

Commercial Grade Dual Band

DB-750X

- Enclosure fits SS-30DV power
supply and DB-750X mobile radio

+ Power adapter cable is included

8-08 5ot @I B-08 0t e

RESTHE  mh HEFIEE

o o ﬂ.--.'-’--.

A GO0 LM R

Special: $299°°

« 750 Memory Channels + 7 Character Alpha-Numeric Display

« 10 Scan Banks (with bank linking) « High Power Qutput (V: 50W, U: 40W)

* True Dual Receive (V/U, VIV, U/U) * Wide Receive Frequency Coverage

* New 2.5 KHz Channel Step * Crossband Repeat (in Amateur Range)
» AM Aircraft Receive (108-136 MHz) » User Selectable Display Color

Browse our complete 2014 line of two-way radios at www.powerwernx.com/QST
All models are FCC Certified. Commercial models require separate programing cable and software. Shipping and tax are not included.



B-18 SERIES

Light duty aluminum
self supporting towers.
Five models ranging
from 30 to 50 feet, and
supporting up to 12
square feet of antenna
wind load.

B-26 SERIES
Medium duty aluminum
self supporting towers.
Thirteen models rang-
ing from 30 to 90 feet
and supporting up to
345 square feet of an-
tenna wind load.

B-30 SERIES

Heavy duty aluminum
self supporting towers.
Nineteen models rang-
ing from 40 to 100 feet,
supporting up to 345
square feet of wind load.

CALLFOR MORE INFO!

EG i S119
25AG2/25AG4........ 5189/239
AS25G/AS455G.........565/119

BPC25G/BPH25G......569/279
BAS25G/BPL25G.... 5299/199
EP2534-3/5 .o 949/65
GA25GD/GA45GD.. 5159/189

GAC3455........00. . 5139
GAR30/GAS604 $45/69
HB25AG/HB25BG.. $119/129
SB25G/SB25G5 .........579/109
SBH25G........... ceenies $249
TB3/TB4......ccovsernne. $159/179
TRT36/TRTE0. .............. 559/69

TRTAG2/9H50 .......... 5219159
WP25G/WP45G...... 5149/159

IIXEQUIPMENT
BP1X Snatch Block........ $149
GP21X Clamps/Kit.. $279/319
GP31T Clamps/Kit.. $329/409
GP-81 Clamp/Kit.... $239/299

GP-UPS Gin Pole............ $209
GPP Gin Pole Pulley....... 5109
S01X Stand-Off ............. 5199
504 Stand-Off.........e0nn.. 5169
505-6" Stand-Off ..............599
505-26" Stand-Off......... 5139

YOUR NUMBER FOR SAVINGS (800) 272-3467

» Great Gear
« Great Deals
- Great Service

TEXTENNA

TexHex 5-Band............... 5589
Provides broadband (typi-
cal VSWR <1.5:1) coverage of
10/12/15/17/20m.  Optional
6m kit. Improved heavy-duty
mounting plate fits masts up
to 2"0D. Pre-tuned elements,
easy to install. In stock!

T

TIMES LMR COAX

Lower loss than traditional
coaxes without the water
displacement problems com-
mon to 9913 and 9086 types.

LMR-200.........c0000eree0e $.65/FT.
LMR-200 Ultraflex.... $.85/FT.
LMR-240........cccceversenee $.69/FT.
LMR-240 Ultraflex.... $.89/FT.
LMR~Z00......c.cnveenns $.89/FT.
LMR-400DB.............. $1.09/FT.

LMR-400 Ultraﬂ-ex..$1 .39/FT.
LMR-600..........ce0000e. $1.59/FT.
LMR-600 Ultraflex .. $2.49/FT.
MORE LMR CABLES IN STOCK

JRAVIS RF

COAX - MADE IN USA
All have high-quality non-
contaminating outer jackets.
RG-58C/ ..o cuiiennnnens $.29/FT.

RG-8X Mini... .. $.29/FT.
RG-213/U ..... « $.J9/FT.
BuryFleX.......ccouurinnins 5.89/FT.
Belden 9913F7........ $1.29/FT.

TEXAS TOWERS

1108 Summit Avenue, #4 «Plano, TX 75074

Hours:
Email: sales@texastowers.com

M-F 9 AM-5PM Central Time

TOLL
FREE

VISA - DISCOVER

COMET ANTENNAS
CAA-500 Analyzer......... 5439
CHA-250B......... $389
GP-3/GP-6.....c.00000010.. 599/ 149
GP-9/GP-9N............ $189/189
GP-15/GP-98. .......... $169/189

DIAMOND ANTENNAS
X-30A/X-50A ....coo00000.. 569/99
X-200A/X-300A..... $129/139
X-510HDMA/HDNA....... 5199
X-3200A/X-6000A ......... 5179

MEJ
MFJ-259C Analyzer .......
MFJ-269C Analyzer .......

GLENVARTIN

$249
$359

H2 Hazer ..o cvveerivennns 5609
H3 Hazer ... . $459
H4 Hazer ... - 3589

RT-424 RoofTuwer anan 3319
RT-832 Roof Tower ... 5469
RT-936 Roof Tower ........ $779
RT-1832 Roof Tower.... 51029
RT-2632 RoofTower.... 51709

texcom

Crimp Kit........ .599
Tool kit to prepare and crimp
RF connectors for .100", .2007,
240" and 405" diameter coax
cables, including LMR-100,
LMR-200, LMR-240, LMR-400,
RG-8/8X/58/213,  BuryFlex,
9913, 9086, 9096 and other
similarly sized cables. With
rugged plastic storage case.

Crimp Kit PIUs....connnis 5109
Same as the Crimp Kit, but
also includes dies for Ander-
son PowerPole™ connectors.

WEHAVEAHUGESTOCK OF
CRIMP CONNECTORS FOR
MANY COMMON COAX CA-
BLES. PLEASE CHECK OUR
WEB SITE OR CALL.

Www.lexastowers.com

TEXAS TOWERS
Savings Qs Big Als Tevas!

ROTATORS
Hygain, CD-4511.............. 5429
Hygain, HamV ............. $599
Hygain, Ham-V............., $939
Hygain, T2X ....ccocvvenrenns 5699
Hygain, T2X Digital .... 51,159
ROTOR CABLE -US MADE
R62, 6-#18.......cous000es 5.59/FT.
R81, 2-#18/6-#22...... 5.49/FT.
R82, 2-#16/6-#18..... 5.79/FT.
R83, 2-#14/6-#18..... 5.89/FT.

STEEL MASTS

High-carbon steel masts. Typi-
cal yield strength of 83,000 PSI.

S5FT. | $e9 579 $99
8FT. | $109 | $129 | 8159
10FT. | $129 | §149 | 5189
12FT. | $159 | $179 —
13FT. | — $199 | $239
15FT. = $239 s
18 FT. = Loed $329
21FT. | $269 | $319 —
22FT. | $279 — —
23FT. | — $339 | 5429

ALUMINUM TUBING
Our 6063-T832 aluminum
tubingisall Americanmade to
our exacting standards for the
highest quality and precision.

0.D, WALL  COST/FT.

6063-T832 DRAWN ALUMINUM TUBING
375" 058" $.65
500" 058" $.70
625" 058" $.80
750" 058" 5.90
.875" 058" $.95
1.000" 058" $1.00
1.125" 058" $1.10
1.250" 058" $1.30
1.375" 058" $1.40
1.500" 058" $1.50
1.625" 058" 51.65
1.750" 058" §1.80
1.875" 058" §1.95
2.000" 058" §2.10
2.125" 058" $2.25
.750" 062” $.95
1.000" $1.25

(800) 272-3467

Proudly Serving Ham Operators Since 1978!

MASTERCARD Visit Our Website for More Great Deals:
http://www.texastowers.com




ARRL National Centennial Convention
July 17-19, 2014




KENWOQOD

C.IN =3 TSEL SHIFT MUTE

REY Low

With the Kenwood TM-V71A you have a choice of where you want your speaker, on the top
or on the bottom of the radio. Simply remove the faceplate and flip the main body, then
reattach the face, it's that simple! Yet another Kenwood 1st, this dual band transceiver has
ten dedicated EchoLink® memory channels as well as Echolink sysop-mode operation.

Echolink connection to your PC via the optional PG-5H cable kit is easy with no expensive
interface needed.

K E N D Customer Support: (310) 639-4200 -'._u_ Y b3 1509001 Reaisterad
Fax: (310) 537-8235

www.kenwoodusa.com

Scan with your phone to
downioad TM-VT14A Brochure,




