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hy-gain 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 failures!

TH-5SMK2, $699.95. 5-¢element, 6.1 dBd Gain, 10,15,20 Meters

The broadband five element mum F/B ratio on each band.
TH5-MK2 gives you an out- Also standard 1s Hy-Gain s
standing 6.1 dBd average gain.  exclusive BetaMATCH™, stainless

Separate air dielectric Hy-Q  steel hardware and compression
traps let yvou adjust for maxi- clamps and BN-86 balun.

TH-3IMK4, $439.95. 3-element, 5.9 dBd Gain, 10,15,20 Meters

The super popular TH-3MK4  room to spare - turning radius 1s
gives you the most gain for your  just 15.3 feet. Four piece boom is
money in a full-power, full-size  ideal for DXpeditions. Rotates with
durable Hy-Gain tri-bander! CD-4511 or HAM-1V rotator.

You get an impressive 5.9 dBd Features Hy-Gain BetaMarch™
average gain and a whopping 25  for DC ground. full power Hy-
dB average front-to-back ratio. Q™ traps. rugged boom-to-mast
Handles a full 1500 Watts PEP.  bracket and mounts on standard
95 MPH wind survival. 270.D. mast. Stainless steel hard-

Fits on average size lot with ware. BN-86 balun recommended.

TH-2MK3, $339.95. 2-element, 3.4 dBd Gain, 10,15,20 Meters I

= The 2-¢lement TH-2MK3 is Hy- Ruggedly constructed, top-
s Gain's most economical full power performing, compact 6 foot
= (1.5kW PEP) full size tri-bander. boom, tight 14.3 foot turning
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T — : | For just $339.95 you can dou- radius. Installs almost anywhere.
’ 3 | ble your effective radiated power Rotate with CD-4511 or HAM- ]
| 513 o and hear /5-20dB (=F/B) better! IV. BN-86 balun recommened.
| i g | EXP-14, $549.95. 4-element, 5.9 dBd Gain, 10,15,20 Meters
Hevulutmnar}r 4-element less than 2:1 VSWR. 1.5kW PEP.
TH'”D]‘ .5';'.9?9 75, 11-clement, 6.2 dﬁd Gm" “} 12 15 I?BﬂM compact tri-bander lets vou add BetaMATCH™ provides DC
The choice of top DXers. F eatures a low loss log- 40 or 30 Meters! Has 14 foot ground to eliminate static. Includes
With 11-elements, 6.2 Eﬂlﬂ{'lﬂ_dﬂ‘fﬂﬂ array on all  boom and tight 17.25 feet turn-  BN-86 balun. Easily assembled.
dBd gain and 5-bands, the ands with monoband reflec- ing radius. Fi[ﬁ on roof tri-pod, Truly competitive against giant
super rugged TH-11DXisthe  tors, BN-4000 high power mast or medium duty tower. tri-banders at half the cost!
“Big Daddy " of all HF beams! balun, corrosion resistant wire = Hy-Gain’s patented broad- QK-710, $169.95. 30/40
Hﬂndles 2000 Watts con-  boom support, hot dipped gal- b;mding Para Sleeve gives you Meter option kit for EXP-14.
tinuous. 4000 Watts PEP. vanized and stainless steel parts.
SR ; St : , , mpact 3-element 10, 15, 20 Meter Tri-Bander
Every part is sclected for Stainless steel hardware Far Ium ed space . . . Installs anywhere . . . 14.75 ft turnin
dl.lf'ﬂblllt}" and ﬂlggﬂdnﬂﬁﬂ for and Clﬂ]’l]pﬁ are used on all radius . Wﬂghs 21 Ibs . . . Rotate with CD-‘:‘SII HAM-1
years of trouble-free service. electrical connections. : i
TH—.?JRS, $329.95. Hy-Gain's most
TH-7DX, $819.95, 7-element, 6.57 dBd Gain, 10,15,20 Meters | ,./ popular 3-element 10, 15, 20 Meter tri-

bander fits on most lots! Same top per-
| formance as the full power TH3IMK4 1n a
compact 600 watt PEP design.

7-Elements gives you an in-  and trapped parasitic elements
credible avg 6.57 dBd gain -- the give you an excellent 27 dB F/B.
highest of any Hy-Gain tri-bander! Includes Hy-Gain s diecast :
Dual driven for broadband op-  aluminum, rugged boom-to-mast Excellent 5.8 dBd gain and 25 dB F/B
eration without compromising gain. clamp, heavy gauge element-to- let vou compete with the “big guns”.
SWR less than 21 on all bands. boom brackets. BN-86 balun. For | Fits on light towes: suitable  Tooled manufacturing gives you Hy-Gain
Uniquely combining monoband  high power, upgrade to BN-4000, |guyed TV pole, roof iri-pod durability with 80 MPH wind survival.

Model | No.of |avg Gain| avg F/B |[MaxPwr| Bands | Wind |Windegt| Boom | Longest | Turning | Weight |Mast dia| Recom. | Retail
No. |elements| dBd dB _ |wattsPEP | Covered |sq.ft. area | Survival | (feet) |Elem. ()| radiusiy| (Ibs.) [O.D.(in.)| Rotator | Price
TH-11DX [ 6.2 22 4000 |wa2is1720] 125 100 24 17 22 88 1.9-2.5 2X | $1079.95
TH-TDX 7 6.57 21 1500 [10,15,20] 94 100 24 31 20 75 1.5-2.5 | HAM-IV | $819.95
TH-SMK2 3 6.1 20 1s00  [10.15.20] 74 100 19 31.5 18.42 57 1.5-25 | HAM-IV | 5699.95
TH-IMK4 3 58 25 1500 | 10, 15, 20 4.6 95 14 27.42 15.33 35 1.9-2.5 | CD-4511 | $439.95
TH-3IRS 3 5.8 25 600 |[10,15,20] 3.35 80 |2 27.25 14.75 21 1.25-2.0 | CD4311 | 5329.95
TH2MKES 2 34 lﬁ...u 1500 |10, 15, :m 3.15 80 ﬁ 273 14.25 20 1.9-25 | CD-4511 | $339.95
EXP-14 4 5.9 1500 [1n01520 2 100 315 17.25 | 19-25 | HAM IV | 54995

-Gmn Catal

and Nearest Dealer . . . 800-973-657 gi
Call your dealer or your best pnfE 4

Tooled Mam{facnmrr oy Hfgkesr lek!y Maremls

1. Hy-Gain’s l &= Tooled manufacturing is the difference
famous super | ..____'__Hhetu een Hy-Gain antennas and the ﬂlh::n

strong rooled § they just don’t have it (it’s expensive!).
Die-cast aluminum boom-to-mast bracket

die cast
B:‘;ﬂ‘;"j‘n}... _ _ and element-to-boom compression clamps
Mast Clamp et | arc made with specially rooled machinery.

Hy-Gain antennas feature rooled '-.w;u_Ld
2. Tooled tuhmg that is easily and securedly clamped
Boom-t1o- in place. All tubing is deburred and
Element B l»:,I:.?.;u'uad for ‘imﬂﬂlh and easy dv-ﬂr;tlijlv _H].HAthEFII]?S Fﬁgtsalggrﬁ l%{ g%%gﬁﬁ
Clamp Durable precision injection molded parts. ndustria 0a ville
2 '['I'l:;:h wall . J b =S Hy-Gain antennas are stronger, lighter, T“l![j%,rgfﬂcm,?[;'f{ 32!4&85 El{;ii‘qi‘% 663“} jg‘;mﬁ‘illz
i d‘ | B — hurf* less wind surface area, better wind 062- -
Sase u?h?q survival, need no adjustments, look pro- h"p // www. hY'gaf n.coim
minum wbing = fessional and last years longer. ® waf sprcificusioies subject 50 chumpe seishant nesice weolligeiim. <\ Hy Gabe'. 2001
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AL IN Unleash The P

DR-605TQ VHF/UHF

Dual-Band Mobile/Base
Full 2 Meter/440 Performance

' DR-620T VHE/UHF

' Dual-Band Mobile/Base
First Amateur Twin Band Mobile To Support

Optional Digital Voice Communications*

* 100 memory channels, + a "call” channel for each band
* CTCSS encoded+decoded and tone scan

* Cross-band repeat and full duplex capability

* 9600 bps packet ready with dedicated terminals

* Internal duplexer - one easy antenna connection

* RX-VHF 136-173.995 MHz, UHF 420-449.994 MHz

* TX-VHF 144-147.995 MHz, UHF 430-449.994 MHz

* RX-VHF 108-173.995 MHz, UHF 335-480 MHz  MARS capability (permit required)
o TX-VHF 144-147.995 MHz, UHF 430-449.995 MHz ¢ OUTPUT H/L - 50/5 watts VHE. 35/5 watts UHF
* Receives Airband and Wide FM « Time-out timer (ideal for repeater and packet
* Front control unit separation (optional EDS-9 kit required) operation)
» Advanced 10F3 digital mode with speech compression
technology (EJ-47U required)* |

* 200 memory channels
* Advanced EJ-50U TNC (optional) supports digi-peat mode — _—

* Remote control features including parameter setting and direct 4
frequency entry through the microphone Dl V5 TH VHF / UHF
* Dual-Band receiver with V/U, V/V, U/U capability DU&’-B&HC’ FM Transceiver
o CTCSS/DCS encode/decode PIHS four different Tone-bursts 5 watts of {?prlﬂ power, in a com pﬂff pﬂfkﬂg{#_

s QUTPUT: H/M/L-50/10/5 watts VHF

e OUTPUT: H/M/L-35/10/5 watts UHF * Alphanumeric Display, up to 6 characters

® TX-VHF 144-147.995 MHz, UHF 420-449.995 MHz
* 200 memory channels plus two call channels
* Full VHF + UHF Amateur Band Coverage

, "~ " * Receive Range, (76 - 999MHz)
'- _ -' ' ._J- i Ask your dealer includes Wide FM capability
Sl o * Up to 5 walls output, 3 outpul settings
. about the full line of ¢ CTCSS encode+decode DTMF squelch and
Iron Horse antennas & European Tone bursts
10]‘ 0 qse' accessories! * 4 scan modes, 5 programmable scan banks

* MARS capability (permit required)

."" i —

e '}..

DJ-596T VHF/UHF Dual-Band HT with Digital Voice Option*

Loaded with features! The breakthrough design supports optional digital voice communications
and you can easily switch the unit between analog and digital modes!

e Full 4.5 watts output VHF/4w UHF * Full 2m and 440 band coverage
* Powerful NiMH battery * Accepls 6 to 16 VDC direct input
* 100 memories in any combination ¢ llluminated Keys and display
of VHF or UHF channels * Wide and narrow FM modes
* Direct frequency input from keypad * 10 autodial memories
» Each memory capable of "odd split” operation. * Theft alarm feature
 Alphanumeric channel labels » Optional EJ-40U Digital Voice Board!*

* CTCSS/DCS encode+decode plus tone bursts * Programming/Clone software available

Distributed in North America by Amateur Distributing LLC » 23 S. High SL, Covington, OH 45318 » (937) 473-2840
Specifications subject to change without notice or obligation. *Digital communications require at least two similarly equipped transceivers.
Digital mode may not be legal in some countries. See FAQ on digital at www.alinco.com. Products intended for use by properly licensed operators.

Permits required for MARS use. Specifictions subject to change without notice or obligation.




ham radio NEWS

First Transatlantic HF Digital Voice QSO

A 15 meter contact on November 22 between Doug
Smith, KF6DX, in Tennessee, and Didier Chulot, F5MJN,
operating as FBKGG in Paris, France marked a milestone
in amateur radio communications, apparently the first-
ever transatlantic HF digital voice QSO. Both work for the
companies whose radios and software were used—Ilen-
Tec and Thales Communcations, respectively—but the
tests were conducted under the auspices of the ARRL's
Digital Voice Working Group, which Smith chairs.

According to the ARRL Letter, Smith said unmodified
Ten-Tec transceivers were used, along with Thales'
Skywave 2000 digital audio software. The HF digital link
operated within a 3 kHz bandwidth (the same bandwidth
of a standard SSB signal). A Ten-Tec news release said
the several-minute contact “demonstrated the advan-
tages of digital audio ... including noise-free, FM-like
reception and the potential for simultaneous voice and
data.” Smith said the audio quality was roughly equiva-
lent to that of a conventional telephone circuit.

The system is based on an international broadcasting
standard for digital radio adopted in 2001 by the Inter-
national Telecommunications Union and approved for
broadcast use by the FCC. An amateur radio version of
the Thales software is expected to be introduced this year.

NO First Transatlantic 2 Meter QSO

Hams in Canada, Ireland, and Germany hoped that |last
November's Leonids meteor shower/storm might provide
the path needed to make the first-ever transatlantic QSO
on 2 meters without the use of satellites or the moon. The
Leonids were a disappointment, however (see "VHF Plus”
on page 90), and efforts to complete a transatlantic mete-
or-scatter contact were unsuccessful. According to the
ARRL Letter, one group operating on the Irish coast was
hoping to make contact via FSK-441 with VO1AA at Signal
Hill in Newfoundland, where Marconi received the first
transatiantic radio signals over a century ago. No details
were available on the German effort.

North Korea Off the Air

The only authorized amateur radio operation from
North Korea has been shut down. Without explanation,
North Korean officials on November 22 asked Ed
Giorgadze, 4L4FN, to stop operating P5/4L4FN and to
tear down and pack up all of his equipment. According
to the AMSAT News Service, officials then sealed the
boxes and told Ed to take all the gear with him when he
left the country for vacation in December. The informa-
tion comes from Bruce Paige, KK5DO, who is AMSAT's
Awards Manager and Ed’s QSL manager.

After finally getting verbal permission from authorities
to operate in 2001, Ed made more than 16,000 contacts
as P5/4L4FN and, according to the ARRL, earned the
first-ever DXCC award from North Korea.

Multiple Options for 40 Meter “Harmonization”

Six different proposals for trying to separate hams
and broadcasters on 40 meters were placed onthe table
at the Conference Preparatory Meeting (CPM) in late
November, where delegates from around the world met
to finish work on a 700-page technical report for this
summer's World Radiocommunication Conference
(WRC-03).

According to the ARRL Letter, five of the six plans pro-
posed phasing in various changes to broadcasting
and/or fixed-and-mobile (mostly military) allocations,
while keeping the amateur allocation where it is. De-
pending on the plan, hams in Europe, Africa, and Asia

4 « CQ - February 2003

would see their 40 meter allocations expand from the
current 100 kHz to either 200 or 300 kHz, and there might
be continued sharing with either broadcasters or fixed/
mobile services between 7200 and 7300 kHz. The sixth
plan called for leaving things as they are. The ARRL's
Dave Sumner, K1ZZ, who attended the meeting, said
the conference could choose to adopt any of the six
options or do something completely different. WRC-03
will be held this summer in Geneva.

“Mr. DXCC,” W1CW, Silent Key

Bob White, W1CW, died in November at age 83,
according to the ARRL. As manager of the ARRL's DX
Century Club (DXCC) program from 1952—1976, White
codified the rules for the award and set the program'’s
high standards. He was so closely associated with the
award that he was known by many as “Mr. DXCC.” White
was also a member of the CQ DX Hall of Fame, into
which he was inducted in 1998. Memorial donations may
be made to the W1CW Memorial Fund — Florida Contest
Group, c¢/o Frederick M. Perkins, Jr., 3437 Lake Jose-
phine Dr., Lake Placid, FL 33852.

New Technician Class Question Pool Released

The question pool for Technician Class amateur radio
license exams given as of July 1, 2003 has beenreleased
by the Question Pool Committee (QPC) of the National
Council of Volunteer Examiner Coordinators (NCVEC).
The new pool for the Element 2 written exam contains
511 questions, 35 of which are selected for each exam.
The questions are posted on several websites, includ-
ing the CQ magazine site <http://www.cg-amateur-
radio.com> and the ARRL VEC site <http://www.arrl.
org/arrivec/pools.html>. There are two files, one con-
taining the questions and answers and another contain-
Ing diagrams for use with certain questions.

The Question Pool Committee is now looking for input
on topics and questions to be covered in a revised
General Class (Element 3) question pool. Suggestions
should be e-mailed by January 31 to <gpc@arrl.org>.

FCC Cracks Down on Testing Irregularities

The FCC has recommended to the ARRL/VEC that it
no longer permit five Tennessee amateurs to work as
Volunteer Examiners, based on an audit of two test ses-
sions in Cookeville, Tennessee. According to the FCC,
in one instance the group knowingly gave a test to a rel-
ative of one or more of the VEs (That's against the rules,
and the candidate’s General Class license was down-
graded to Technician after he did not appear for a retest).
In the other session, the FCC says the group provided
deceptive information about the time and location of a
test session for a person with disabilities.

The Commission is also looking into a June, 2000
ARRL/VEC test session in Pelham, Georgia, in which a
candidate received a perfect score on the Technician
Class exam and got only one wrong on the General Class
exam. This was brought to the FCC's attention by
ARRL/VEC Manager Bart Jahnke, W9JJ, who noticed
thatthe same person had taken and failed the Technician
exam seven times previously. The candidate was asked
to sit for a retest in April 2002 but did not appear and the
FCC cancelled his license.

In a third test-session review case, the FCC found
nothing improper in the administration of exams by a
Trumbull, Connecticut VE team in May 2002, but noted
in a letter to Jahnke that there were ten VEs at the ses-
sion and only eight candidates, making “supervision and
control by a VE team leader more difficult.”

Visit Our Web Site



New Hussian
Ham Satellite Launched

The newest amateur satellite to be placed
in orbit, RS-20, was launched November 28
from the Russian launch facility at Plesetsk,
according to the AMSAT News Service and
the ARRL. Thisis apparently adownlink-only
“bird,” transmitting telemetry in CW and pos-
sibly FSK on 435.319 and 145.828 MHz. It
is a payload on the Mozhayets navigational
and scientific satellite. Reception reports
may be e-mailed to <plis@kaluga.ru> or
<zaitzevizmiran.rssi.ru>.

The German Amateur Radio Association
(a different group from DARC, the Deutsche
Amateur Radio Club) planned to launch an
amateur radio payload aboard a scientific
satellite on December 20. The satellite is
named RUBIN-2 and the amateur payload
has been dubbed “SAFIR-M." According to
ANS, it has a dual-speed packet transpon-
der, with a 1200-baud uplink on 435.275 MHz
and a 9600-baud downlink on 145.825 MHz,
plus an optional voice message beacon. The
main purpose of the satellite is to promote
amateur radio in schools by giving students
easy access to space communications.

In other amateur satellite news, the
AMSAT News Service reports that UO-22 “is
operating OK at the moment,” although its
transmitter is being turned off during pass-
es over areas with very few active stations,
such as the middle of the ocean and central
China. Controllers note that the satellite's Ni-
Cad batteries are starting to show their age
after some 60,000 charge/discharge cycles,
and they're not sure what will happen when
UO-22 goes into an eclipse period fairly soon
and has no sunlight for recharging the bat-
teries. “Enjoy the bird while you can,” notes
control operator GTUPN/ZL2TPO. “At 1112
years, it's doing well but it may not be avail-
able for a lot longer.”

New All-Ham Crew
Aboard Space Station

The sixth International Space Station
crew has settled into its new home away
from home for a four-month stay that
began in late November. According to the
ARRL, the all-male, all-ham crew includes
Commander Ken Bowersox, KD5JBP;
Flight Engineer Nikolai Budarin, RV3FB;
and Science Officer Don Pettit, KDSMDT.
At press time it was uncertain how active
the new crew would be on ham radio.

Two members of the Expedition Five
crew, Valerie Korzun, RZ3FK, and Peggy
Whitson, KC5ZTD, were very active on
the station’s ham rig, with Whitson focus-
ing primarily on school contacts.

Additional and updated news is avalil-
able on the Ham Radio News page of
the CQ website at <htip//www.cq-ama-
teur-radio.com>. For breaking news sto-
ries, plus info on additional items of inter-
est, sign up for CQ’s free online
newsletter service. Just click on “CQ
Newsletter” on the home page of our
website.

e R e
www.cg-amateur-radio.com
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Do YOU want to be heard? OF
COURSE! Then use the SGC
Smartuner™ - the Essential hink
between your HF transceiver
and antenna. Matching at the
transcerver 1s good, but matching
at the antenna is better. SGC
Smartuners are designed to do
just that. They operate com-
pletely independently to provide
the best match between the feed
line and the antenna, eliminating
SWR problems completely.

5G-231

=—1 -] c—

HF-VHF Smartuner

SG-231 Coupler Catalog Number 54-17

can YOU HEAR ME?

Smart Choice! Smartuner!

No Compromise Communications

E

SGC Inc. 13737 SE 26th St.
Tel: 425-746-6310 Fax: 425-746-6384

sgc(@sgeworld.com www.sgeworld.com

SGC Smartuners are de-
signed to work with any
transceiver and any antenna.
They are fully automated,
intelligent enough to select
the best match between feed
line and antenna in seconds
and remember it so it can
recall that match in millisec-
onds. The Smartuner sets the
standard. It is the original
and still the best.

Visit www.sgcworld.com
for more information on the
entire line of Smartuner
antenna couplers.

¥ Once you’ve learned how
the Smartuner works,
you won’t want anything
else!

Bellevue. WA 98005 USA
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The Glass is Half Full

radio in mid-December, titled “Ham Radio Buffs

Find a New Calling.” The focus was on the re-
newed emphasis since September 11 on public ser-
vice and emergency communications as recruiting
tools for new hams. The article had a generally posi-
tive focus, but the demonstration contact made by
interview subject Tom Dawson, WB3AKD, with a ham
named Larry in Clarksburg, West Virginia, gave every-
thing a negative cast.

“Dawson, 48, tells Larry that he’s providing a demon-
stration for a guest who's never experienced ham
radio,” wrote Post reporter Abhi Raghunathan, adding
that Larry replied, “Well, give him a book ... | mean,
they're giving away the tests now.”

Raghunathan continues, “Much of the talk these
days among enthusiasts of two-way amateur radio,
who call themselves hams, concerns their diminishing
ranks.” Later, after describing ham radio’s response to
9/11 and the ARRL's federal grant for additional train-
ing in emergency communications, the reporter adds,
“But that hasn't kept ham radio from slowly fading. The
league, a nonprofit organization based in Connecticut,
says its membership has fallen from 175,000 in 1997
to 157,000 today.”

There's just one problem here—a big problem: Our
ranks are notdiminishing. Ham radio is not slowly fad-
ing. In fact, at the end of November, 2002, there were
more licensed hams on the FCC’s books than at any
time in the past five years, and quite possibly, the most
ever. (And don't blame the reporter, who was no doubt
the recipient of incorrect information.)

According to online statistician Joe Speroni, AHBA,
the number of FCC-licensed hams on November 30
stood at 685,302, his highest monthly total in the five-
plus years for which he has statistics posted. Fred
Maia, W5YI, who's been collecting FCC statistics
seemingly forever, has a slightly lower figure for the
same date, just under 683,000, based on different
ways of arriving at the totals (Fred explains that “the
FCC database” is really six databases and the way the
figures are merged accounts for the differences).

Some of you may recall that back in the mid-1990s,
total licensing numbers were up above 720,000. This
is not a valid comparison to current figures, says Maia,
who explains that those numbers included hams
whose licenses had expired but were still within the
FCC’s two-year grace period, and that the currently-
reported figures filter out those hams.

According to Fred and FCC sources, those grace-
period numbers tend to range between 30,000 and
45,000 at any given time. So if you subtract 45,000 from
the August, 1997 peak of 721,835 FCC-licensed hams,
you get 676,835—some 7,000 to 9,000 fewer than the
number of hams we have right now! The FCC's “whole
number” of current amateur licenses (including clubs,
etc.) as of mid-December was between 732,000 and
733,000-plus 42,000 “grace period” licenses. No mat-
ter how you count the numbers, though, we are either
at or near our all-time high right now.

Fred says new licensees are just barely replacing
the number of people who are dropping out each year
and that the numbers are creeping upward at a rate of
less than 1% per year. That's the “glass-is-half-empty”
view. Obviously, we want to do better than that, but the
fact remains that up is up, and while our ranks may not

The Washington Post ran an article about ham
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be climbing rapidly, neither are they diminishing—at
all. I'll say this again so no one misunderstands: As of
late 2002, we were at or near our all-time high—ever—
in numbers of FCC-licensed hams. Ham radio is not
“slowly fading.” It is growing—slowly— but growing
nonetheless. The glass is half full.

One more note on licensing numbers: Twenty-five
years ago, in 1978, W5YI's statistics show a total of
356,336 licensed hams in the US. Accepting his cur-
rent figure of 682,591, our ranks have increased dur-
ing that time period by more than 91%! Slowly fading,
my foot!

Other Interesting Statistics

In 2002, the number of Extra Class licensees exceed-
ed 100,000 for the first time, ending November at
103,125 (AHOA stats). Compared with 77,530 Extras
in April, 2000, when the Advanced Class license was
discontinued and the code speed for Extra was
dropped to five words per minute, that's an increase of
33%. Fred correctly notes that most of that growth
(23%) was in the 12 months following the start of re-
structuring, but it has continued as a slower rate (8%)
since then. Currently, Extras make up 15% of the total
amateur population, compared with 10% just-a few
years ago. T'he ranks of the General Class have also
grown since restructuring, but the percentage of Tech-
nicians (including remaining Tech-Plus licensees) has
essentially held steady. As expected, numbers have
decreased for Advanced and Novice classes, as no
new licenses are being issued for either group.

Obviously, the growth in the higher license class-
es—about 6000 in the past year—has come from the
pool of Tech and Tech-Plus licensees, but there were
some 20,000 new licenses issued in the same period.
This suggests that the bulk of new Techs simply bal-
anced out the losses of those (primarily Techs, it
appears) who are not renewing their licenses as they
expire. As I've pointed out here before, we need to do
more to reduce the number of dropouts each year from
our hobby. It should be easier to keep people who have
already passed their tests than to recruit new people.
We must work harder at this, and the effort must start
with our national organization.

The ARRL’s Declining Numbers

As for the ARRL's loss of nearly 20,000 members in
the past five years, as cited in the Washington Post

The Wood Show is Back!

If you've been reading this page for any length of time,
you know that both my predecessor, K2EEK, and | have
had a long-running affinity for the woodworking show that
traditionally shared the convention hall each March with the
Charlotte (NC) Hamfest. Last year, it was rescheduled and
many hams—including hamfest vendors (and yours
truly)—were quite unhappy. We're pleased to report that
the wood show sponsors have seen the error of their ways
and have scheduled the 2003 show on the same weekend
as the Charlotte Hamfest. If you're planning to be in or near
Charlotte on March 8-9, and especially if you enjoy wood-
working as well as amateur radio, please make it a point to
visit both the hamfest (one of the best on the east coast)
and the wood show ... and if you go to the wood show, be
sure to wear your callsign badge! — Wavu

Visit Our Web Site



article, perhaps it's time for the League to
take a close look at itself and not only the
services it provides its members but also
the attitude of its elected leadership
toward newcomers. Clearly, there are
those amateurs who want nothing to do
‘organized ham radio,” whether it's the
ARRL, a local radio club or a magazine
subscription. But | have heard more than
one ARRL elected official say publicly that
the League is focused on HF operators
and really has little interest in attracting
VHF-only Technicians to membership. |
recall that when | was Editor of CQ VHF,
the ARRL occasionally bought an ad—but
only to sell books and never to solicit new
members. If the League wants to grow,
and wants to remain a true representative
of the entire amateur radio hobby in the
United States, it must aggressively court
new hams to become members.

The fact of the matter is that the ARRL
invests a huge amount of time, effort and
money in protecting amateur VHF, UHF
and microwave allocations; sponsors more
VHF+ contests than anyone, provides
resources to help the umbrella organiza-
tion of repeater coordinators operate, and
provides other benefits to hams who don't
operate HF. But it does a terrible job of
communicating this to VHFers. A big part
of the problem is that the ARRL directors
tend to be dyed-in-the-wool HFers, elect-
ed by their fellow HFers (since very few
VHFers are League members), and per-
petuate the long-standing attitude that a
ham who hasn't passed a code test and
doesn't operate HF isn't really a ham at all.

The only way to change this attitude is
for more Technicians to join the ARRL, get
active in League leadership, and start get-
ting elected to the Board of Directors.
Otherwise, membership will likely contin-
ue to fall, and the League will experience
what NOAX described in a guest editorial
in January's QST (of all places) as "con-
trolled flight into terrain.” The ARRL's
excellent new Sales and Marketing Man-
ager, Dennis Motschenbacher, K7BV,
told me last fall that he was working on
a program to aggressively promote
League membership among Technicians
and other new hams. | wish him luck and
hope he wasn't being too optimistic about
getting the board to approve such a radi-
cal proposal.

Encouraging Survey Numbers

One of the problems with looking at over-
all licensing figures is that we really don't
know how many of those 682,000 or
685,000 licensees are active, or how that
number (whatever it is) compares to the
number of active hams 20, 30, or 50 years
ago. We do know that virtually allreaders
of this magazine (roughly 97%) consider
themselves active hams. And our month-
ly reader surveys, while admittedly unsci-
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entific, provide a valuable glimpse into the
activities and views of a large group of
active hams.

We were quite surprised—somewhat
amazed, in fact—to see that 17% of the
readers who responded to our September
survey (see results on page 43) had par-
ticipated in some sort of amateur radio
communication directly related to the
attacks on our country of September 11,
2001. That's nearly one in five, and that's
pretty amazing. he experiences of 9/11
have also had a profound effect on how

we view ourselves and the importance of
ham radio as a hobby and a service.
Nearly two in five readers (38%) said they
felt much more positive now about ham
radio’'s continued importance than they
did before 9/11, and another 25% said
they felt somewhat more positive. There
was another 30% who felt positive about
it to begin with and still did. That's 93%.
That's very positive, and with all due re-
spect to W5YI, the ARRL, and Larry in
West Virginia, | continue to see the glass
as half full. 73, Rich W2vUu

The ultimate interface
for phone and digital

operating.

.f'[-‘} -
—__RIGblIaster pro 3

For only $299.95 using a computer, your rig
and appropriate software, the pro replaces:

A mic. equalizer/processor up to $250 . !

A rig control interface up to $130 Look at it jas 53}"“9 over
A multimode TNC up to $550 $?5Dﬂ= while enjoying

A contest Digital Voice Keyer  up to $180 higher performance,

A DSP receive filter up to $400 simplified operation and
A receive enhancer up to $170 a neater, more efficient

A DX beacon clock with receive up to $100
A sound card interface (of course)up to $140

station.

THE PRO’s NEW FEATURES, just to mention a few.

B Easier to set up and operate than ever before.

B Built in computer rig control interface for Yaesu CAT, lcom CI-V, Ten Tec.

M Single serial port operation for both rig control, CW and sound card PTT.

M Transmit speech processing: tailor your audio for DX, rag chewing or even Hi-Fi.
Software off the web with an advanced ham radio application coming soon.

B LEDs show PTT, CW, FSK, audio source, processing and computer audio level.

B Record Voice-Keyer messages on the fly or record a QS0; SOZR contest operation.

B Two separate keying outputs, one for FSK and one for CW.

B Two mics: plug in automatic switchover between the main station mic. and a headset mic.

B Dual headphone output jacks may be used for DSP receive with or without comp. spkrs.

B Front panel sound card transmit level control, eliminates mouse sliders.

B PTT in and out jacks for a foot switch, external control or a sequencer.

M Radio speaker loop lets you easily re-connect an external radio speaker.

B Fixed-level receive audio direct from mic. connection for those radios that support it.

http://www.westmountainradio.com

West Mountain RadioO e n1zz and k1UHF
18 Sheehan Avenue, Norwalk, CT 06854 (203) 853 8080

February 2003 « CQ « 7




aonnouncements

» Southeastern VHF Society Conference — The SVHFS is
calling for the submission of technical papers for this confer-
ence, to be held in Huntsville, Alabama on April 25—26. Deadline
for submissions is March 11. Papers and questions regarding
format of submissions should be sent to Dick Hanson, KSAND,
e-mail: <kband@adelphia.net>. (For more information on the
conference, see this month's “VHF Plus” column.)

« W3C - This Special Event Station will be on the air from the
Washington County Sportsman’s Show, Washington, Pennsyl-
vania, from 1700Z February 6 to 2200Z February 9 on 80, 40,
20, and 15 meters. QSL with SASE to WACOM, c/o Ed Oel-
schlager, N3ZNI, 60 Carl Avenue B-2, Eighty Four, PA 15330.

- The following hamfests, etc., are slated for February:

Feb. 1, Hiawatha ARA Swap & Shop, Negaunee Township
Hall, Negaunee, Michigan. Contact Bob Serfas, N8BPKN, 906-
226-9782; e-mail: <n8pkn@aol.com=. (Talk-in 147.27)

Feb. 8, Cabin Fever Reliever Hamfest, Sr. Elz. Ann Seton
School, St. Cloud, Minnesota. Contact Jack Maus, WOMBD, e-
mail: <wOmbd@arrl.net>, 320-685-8295; <www.w0sv.org>.
(Exams 10 AM to 12 noon; Talk-in 147.015)

Feb. 8, Cherryland ARC Swap-n-Shop, Immaculate Con-
ception Middle School, Traverse City, Michigan. Contact Joe,
W8TVT, 231-947-8555, e-mail: <w8tvt@arrl.net>. (Talk-in
146.860)

Feb. 8-9, Dixiefest 2003, Shelby County Building, Mid-South
Fairgrounds, Memphis, Tennessee. Contact Melinda, KE4DXN,
901-743-1949, or Ben, KU4AW, 901-372-8031; <www.dixiefest.
org>. (Exams both days)

Feb. 9, Richmond Frostfest 2003 & ARRL VA Section Con-
vention, The Showplace, Richmond, Virginia. Information 804-
790-0077, opt. 4; <www.frostfest.coms.

Feb. 9, Mansfield Mid*Winter Hamfest & Computer Show,
Richland County Fairgrounds, Mansfield, Ohio. Contact Dean
Wrasse, KB8MG, 1094 Beal Road, Mansfield, OH 44905
(SASE); or call 419-522-9893 (leave message for return call);
<www.MASER.org>. (Talk-in call WBWE on 146.34/94)

Feb. 15, Algonquin ARC Fleamarket, Marlboro Middle
School, Marlboro, Massachusetts. Contact Ann, KA1PON, 508-
481-4988 before 9 PM. (Exams 9-11 AM, walk-ins okay; Talk-
in 146.61, 233.94, 449.925)

Feb. 22, LaPorte ARC Hamfest, Civic Auditorium, LaPorte,
Indiana. Contact Neil Straub, WZ8N, P.O. Box 30, LaPorte, IN
46352 (219-324-7525). Table reservations: <tables@k9jsi.
org>; <www.k9jsi.org>.

Feb. 22, Northern Vermont Winter Hamfest & ARRL Ver-
mont State Convention, Milton High School, Milton, Vermont.
Contact W1SJ, 802-879-6589, e-mail: <wisj@arrl.net>; <http:/
www.ranv.org>. (Exams 9 AM and 1 PM, commercial exams 1
PM; Talk-in 145.15 repeater, bulletins 146.67)

Feb. 22, Central Dakota ARC Hamfest, St. Mary's Grade
School, Bismarck, North Dakota. Contact CDARC, P.Q. Box
7162, Bismarck, ND 58507-7162. (Exams; Talk-in 146.94[-])

Feb. 23, WASHFest 2003 Hamfest & Computer Show,
Castle Shannon VFD Memorial Hall, Castle Shannon, Pennsyl-
vania. Contact Steve Lane, W3SRL, 412-341-1043, or Bill Hill,
W3WH, 724-746-1776 (evenings); e-mail: <washarc@yahoo.
com>; <www.washarc.org>. (DXCC card checking; Talk-in
146.955[-], 443.650[+], 131.8 PL)

Feb. 23, LIMARC Winter Hamfest, Levittown Hall, Hicksville,
Long Island, New York. For table and general information con-
tact LIMARC hotline 516-520-9311; <www.limarc.org>. (Exams)

Feb. 23, Vienna Wireless Society Hamfest, Northern
Virginia Community College, Annandale, Virginia. Tables info
Dave, K3MV, 703-925-0584. General info Jim, AG4MA, 703-
971-4812: <www.viennawireless.org>. (Exams 9 AM Saturday
the 22nd, walk-ins okay)
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Hy-Gain rotators are the first choice of hams around the world:
Hy-Gain’s world famous Bell Shaped Rotator™ design is the standard
that other rotators are measured against.

Its bell construction gives you total weather protection for super reli-
able operation. Its super heavy duty steel gear drive gives you years of
superior and trouble-free performance. Many Hy-Gain rotators still
provide excellent service after over 25 years of outstanding performance.

The last thing you want to fall apart is your rotator that’s mounted on
the top of your tower. You won 't make any compromises when you buy
and install high quality Hy-Gain rotators.

And we’re the only manufacturer to offer a full line of rotators that
are completely MADE IN THE USA.

HAM-IV, $559.95. The heavy duty Ham-1V is the most popular
rotator in the world! 1t is designed for medium size antenna arrays up o
|5 square feet wind load area when mounted in-tower, or 7.5 square feet
when mast mounted with an optional lower mast bracket. New alloy ring
gear gives extra strength up to 100.000 PS1 for maximum reliability. New
low temperature grease permits normal operation down to -30 degrees
Fahrenheit. New wire-wound potentiometer gives reliable and precision 8
directional indication, new ferrite beads reduce RF susceptibility, new =
Cinch plug connector plus 8-pin plug at control box (no screwdriver need-
ed). Dual 98 ball bearing race for load bearing strength. Strong electric
locking steel wedge brake prevents wind induced antenna movement.
Easy-to-use Control Box has illuminated directional meter with North or
South center of rotation scale, separate snap-action brake and rotation
switches. Uses low voltage control for safe operation. Accepls masts up
to 2'/i inches diameter. Rotator size is 13'/:Hx8D inches.

T-2X, $649.95. Extra heavy duty Tailtwister antenna rotator! For
large antennas up to 20 square feet wind load when mounted in-tower, or
10 square feet when mast mounted with optional support bracket. Triple
138 ball bearing race. strong electric locking steel wedge brake. Control
Box has an illuminated directional indicator with North or South center of
rotation scale. separate snap-action brake and rotation control switches.
Accepts masts up to 2'/is inches diameter. Rotator size is 14'/.tHx9'/isD in.

CD-451l, $389.95. Medium duty antenna rotator. Handles anten-
na arrays up to 8.5 square feet windload area when mounted in-tower, or 5
square feet when mast mounted with supplied lower support. Dual 48 ball
bearing race. disc brake system. Control Box has an illuminated direction-
al indicator with North or South center of rotation scale, separate snap-
action brake and rotation control switches with disc brake release.

Accepts mast sizes up to 2'/s diameter. Includes light duty lower mast sup-
port, Rotator size is 17/sHx8 D inches.

AR-40, $289.95. Lightweight antenna rotator. Handles smaller
ham antennas and large TV/FM antennas up to 3.0 square feet windload =
area when mounted in-tower. or 1.5 square feet when mast mounted using h g -
the supplied lower support bracket. Dual 12 ball bearing race, disc brake
system. Silent, automatic control box -- just dial and touch for desired
direction. Accepts mast sizes up to 2'/« diameter. Includes hight duty mast
support. Rotator size is 17/Hx8D inches.

Call your dealer for your best price!?

555995

Suggested Retail

564995

Suggested Retail

52 8995

¢ Suggested Retail

538995

Suggested Retail |

ree Hy-Gain Catalog

Nearest Dealer/Free Catalog . . . 800-973-6572

hy-gain

Rotator Specifications T2X HAM-IV | CD-4511 | AR-40 _i
| Wind Load capacity (inside tower) 201 sq. ft. I35 sq. fi. 8.5 sq. ft. H0sg i |
| Wind Load (with mast adapter) |  Hlsqg il 1.5 sq. 1L 3fllsg M6 | |-5:5q. f1.
i Turnming Power {1 pounds) 1M B0 6l 3510)
| Eru_kc_'h_f_m'-fu: l’_in_pi:un-;-J;l—._ 9000 _ﬁfH'Jﬂl o \ R0 Il - 450 _— ‘n'ennﬂs’ Rm.ﬁ & rnwem
Brake Construction Electric wedge | Electric wedge Disc brake Disc brake 308 Industrial Park Road, Starkville, MS 30759 LISA
Bearing Assembly/How many Pripl rice/ 138 | Dual Race/96 Dial race/48 Dual race/12 Toll-free Customer Sales Hotline: S00-973-6572

Control Cable Conductors

Shipping ';-‘u"q:ig:h[ {pounds)

Mounting Hardware | Clump plate

o
| 24

Clamp plate
B

24

Effective Moment (in tower)

3400} Fidlbs,

2800 fiilhs.

r
|
I
{

Clamp plate |

5

7

1200 fi/1hs.

| Clamp plate |

K Tt/lhs.

« TECH: 662-323-9538 » FAX: 662-323-6351

hitp://www.hy-gain.com

Prices.and specifications sihiect o change witlont uofice or obligation. "' Hy-Gaby, 2KH.
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(Near Disneyland)
833 N, Euclid St., 92801
(714) 533-7373

(B00) B54-6046
Janet, KL7MF, Mar,
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BURBANK, CA
2416 W. Victory B, 21506
(818) 842-1786

(800) 854-6046

Eric, KAGIHT, Mgr,
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burhank&hamradio.com

OAKLAND, CA
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Mach, K6KAP, Mgr
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5375 Kearny Villa Rd., 92123
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CALL FOR YAESU
WINTER SPECIALS

- YAESU

FY1-817 HrvHrubr TOVR FT1-847

94085

40B) 736-9496

:_'Ellu}: B54-6046 « 5W @13.8V ext DC » USB, LSB, CW, AM, FM Ultimate Base Station, HF. VHF, UHF

Mark, WITYN, Mgr. * Packet (1200/9600 Baud FM) = 100w HF/6M. 50w 2M/430 mHz

i from H“ﬁr ‘“:” « 200 [f|':"ﬂ'if'; .r.]LI-!tT in CTEEEEES « ISE = Fyll []Hﬂ'-lﬂ:" Cross-band

sunnyvale@hamradio.com * 1X 160-10M t:h': ZM ;-ﬁ] 113 « 1200/9600 Baud Packet Ready
sCompact 5.3 X 1.9 X565, 261bs -

NEW CASTLE, DE * 9 6v Nicad or 8 AA batiery capable Gall for Low Price!

(Near Phitadeiphia)

1509 N. Dopont Hwy.. 19720
{302) 322-7092

(BOD) 644-4476

Jim, KASLLL, Mgr

AT13 14 mi. So. -295
newcastle@hamradio com

(all Now For Low Pricing!

P

FT"BQ? VHF/UHF/HF Transceiver

« HEBM2Z2WM/TOCM = DSP Built-in
« HF 100W (20W batten,

11705 SW. Pacific Hwy = Optional PS. + Tuner 2

97223 Call Now For Our Low Pricing! FT-2600M 2w wobile FT-90R

(503) 598-0555 » Compact 2M 60W mobile « 12000/9600 baud 2M/440 Mini Duaibander Transceiver
{Hﬂﬂ] 854-6046 « 4 salectable power levels = Built-in CTCSS/DCS » 50w 2m, 40w 440mHz

Leon, N7IXX, Mgr « 175 mems, 8 character alpha-numeric display = Wide Rx = Detachable Froni Panel
;Eﬁ:ifwg?gﬁ * Low intermod Rx, Rugged * Packet Fiea:}- 1?Df].‘9_§3ﬂlfl Baud
m:,ﬂu"-mk hamradio.com Call Now For Low Pricing! * Built-in CTCSS/DES Encoder/Decoder

» Less than 4" wide!
VX-7TR/VX-7R Black Call for Your Low Price!

SO2MZ220/440 HT

* Wideband RX - 900 Memories
= 5W TX (300mw 220Mhz)
* Li-lon Battery

D |+ Flly Submersible to 3 fi
FT1000MP MKV £l = Built-in CTCSS/DCS

DENVER, CO
8400 E. 11 Ave. #8, BO231
(303) 745-7373
Sﬂﬂﬂ} 444-9476

og, KDOGA, Mgr.
John, NSEHP, Mgr.
denver@hamradio.com

= Enhanced Digital Signal Processing

= Dyal RX . )
PHOENIX, AZ « Collins SSB filter built-in field unit 100w c@ | SR i 2
1939 W. Dunlap Ave., 85021 « 200W, External power supply w/built-in power ; Now available in Black! FT-920 L
(602) 242-3515 Call For Low Prica! supply in stock : Great Price, Call Today! HF+6M Transceiver

(800) 444-9476
Gary, N7GJ, Mgr

1 mi. east of |17
phoenir&hamradio. com

ATLANTA, GA
6071 Buford Hwy_, 30340
(770) 263-0700

(800) 444-7327

Mark, KJAVD, Mgr

Doraville, 1 mi. no. of 1-285
atlanta@hamradio com

WOODBRIDGE, VA
(Mear Washington D.C)

14803 Build Amenca Dr, 22191
(703) 643-1063

(800) 444-4799

Steve, NASR, Mgr,

Exit 161, 1-85, So. to US 1
woodbridge@hamradio.com

SALEM, NH
guaar Boston)
24 N. Broadway, 030749
(603) 898-3750
[(.Eﬂ ) 444-0047
huck, NTUG, Mgr.
sales@Phamradio.com
Exit 1, 1-83:

28 mi. No. of Boston
salem@hamradio.com
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very DXpeditioner’s dream is to participate in the first
DXpedition from a new DXCC entity. Thus, | was excit-
ed to be invited to participate in the Pitcairn Island
Amateur Radio Association’'s DXpedition to Ducie Island.
What | didn't realize at the time was that | would have part
of the experience not once, but twice.

Ducie Island, located east of Pitcairn Island in the South
Pacific Ocean, attracted the attention of DXers when it was
added to the DXCC List in November 2001. It is over 325
miles (523 km) from Pitcairn, at 24°40'S, 124°48'W, and is
about 2/2 square miles (6.5 sq. km) in area. Ducie was
annexed by Great Britain in 1902 and attached to the remote
Pitcairn colony, which is the closest populated island. The
closest airport to the Pitcairn Islands is in the Gambier
Islands, French Polynesia. Once in Gambier, one must
arrange for boat transportation to Pitcairn and Ducie Islands.

The First Effort

Our first attempt to activate Ducie Island took place in
November 2001. We were within 70 miles (113 km) of the
island when bad weather, high seas, and engine trouble
forced us to turn back. The team members were dejected as
we left Gambier to return home. Perhaps we would never be
able to return. However, after two days of reflection at home,
team leader Kan Mizoguchi, JA1BK, began to contact team

"3441 W. Oak Hill Drive, Crete, IL 60417-1965
e-mail. <mcgirr@interaccess.com>
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members to see who would want to make a second attempt
to activate Ducie Island. Tom Christian, VP6TC, was con-
sulted and the decision was made to try for March 2002, when
weather and sea conditions would be more conducive to a
good voyage and landing.

We needed a more substantial and reliable ship than we
had had on the first Ducie attempt, and we were fortunate to
charter Braveheart, which is based in Auckland, New
Zealand. Braveheartis 134 feet (41 m) long and diesel pow-
ered. She was built in the 1980s in Japan for oceanograph-
ic research in the North Pacific,

In February Braveheart returned the VP8THU/VP8GEO
(South Sandwich/South Georgia) DXpedition team to Port
Stanley, Falkland Islands, then traveled directly to the
Gambier Islands, making only one stop in Chile to take on
fuel and supplies. She was to rendezvous with our team in
Rikitea harbor, Gambier Islands, on March 12.

Take Two

The second VP6DI team was made up of most of the origi-
nal team members: Kan Mizoguchi, JA1BK; Jin Fujiwara,
JF1IST; Vince Thompson, K5VT,; Mike McGirr, KSAJ; Tom
Christian, VP6TC; and Dave Brown, VP86DB. Jim Mornar,
NSTK, a veteran of the FODAAA DXpedition, also signed on.
In addition, since our first attempt to activate Ducie had cre-
ated a great deal of interest in the Pitcairn community, many
locals—hams and non-hams alike—wanted to come along
on the second attempt. Mike Warren, VP6AZ; Meralda

www.cqg-amateur-radio.com
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VP6DI team photo (left to right): VP6TC, VP6AZ, K9AJ, JA1BK, N9TK, VP6DB,
K5VT, JF1IST, and VP6MW.

Warren, VP6MW:; Andrew, Brenda, and
Randy Christian; and the Rev. John
O'Malley joined us. More than 20 per-
cent of the Pitcairn population was on
our team!

On Tuesday, March 12, the Japanese
and U.S. team members took the week-
ly flight from Papeete to Gambier. Our
plane passed over countless picture-
postcard atolls on the three hour flight.

The airline could not guarantee that
all our gear would fit on the small prop
plane. However, once at the airport in
Gambier, a quick check showed that all
our gear had arrived. The airport is on
its own island, and a boat ride is nec-
essary to get to the main city of Rikitea.
Our ferry passed Braveheart, anchored
in Rikitea harbor, and we all gave a col-
lective sigh of relief that she had safely
made the long journey from the Falk-
lands. Captain Robert Williamson was
waiting for us on Rikitea wharf and took
us out to Bravehearton one of the ship’s
inflatable boats, commonly known as
Zodiacs, a brand name of a major inflat-
able boat manufacturer.

The Braveheart crew had noticed
some coral heads in the harbor that did
not show on their marine charts. For-
tunately, we had sufficient daylight to
watch for these as the ship left the har-
bor for the voyage to Pitcairn Island.

Braveheart dropped anchor at Pit-
cairn at around 5 AM local time on
Thursday, March 14. All morning the
ship's Zodiacs ran back and forth be-
tween Pitcairn and Braveheart, bringing

12 « CQ +« February 2003

aboard Pitcairn team members and
gear stored on Pitcairn from the abort-
ed November attempt. Just before noon
the island radioed Braveheart that a
doctor was required on land, so | made
a brief “house call” to check a leg infec-
tion. We left Pitcairn for Ducie 12 hours
after we arrived, at 5 PM local time.

In contrast to our experience in No-
vember, the voyage to Ducie this time
was smooth. In spite of this, several

team members were plagued with sea-
sickness. We spent our free time check-
ing computers, teaching the CT com-
puter logging program to the Pitcairn
hams, discussing strategy, and operat-
ing maritime mobile.

Braveheart dropped anchor at Ducie
Island at 5 AM local time (1300Z) on
March 16. We waited for high tide (at
around 10 AM), and then JA1BK and
JF11ST went ashore to scout for station
sites. After suitable locations were de-
termined, two Zodiacs were used to
ferry supplies and team members onto
the island.

Two Operating Sites

Ducie is an atoll shaped like a reverse
“C." The outer surface of the "C" is the
ocean side, and the inside of the "C” is
the lagoon.

There were two main operating sites.
Site one was established on the lagoon
side just across the island from our
ocean-side landing point. This site had
SSB stations for 15 and 20 meters, and
a 6 meter station. The antenna system
was a 15 meter HBSCV beam up ap-
proximately 35 ft. (11 m), a four-square
array for 20 meters, and a 6 meter Yagi.
Adjacent to this site was the Pitcairn
camp that had the sleeping area for the
Pitcairn team and a commissary. Site
two was also on the lagoon side, ap-
proximately 1500 ft. (457 m) from site
one. This separation was needed to
minimize interaction between the two
15 meter stations. Site two had three
separate operating tents: a CW station

Operating site one antennas (left to right): 15 meter HBICV and 6 meter Yagi.
(Photos by the author)
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Long-range view of antennas at operating site (left to right): 15 meter HBSCV, 10
meter HBICV, and AS.

on 15 meters with another HBACV
beam, a 10 meter phone station with yet
another HBOCV beam, and a 12 meter
station with an R-8 vertical.

At some undetermined time in the
remote past, Ducie was the site of vol-
canic activity, leaving areas of the la-
goon shoreline with a lava crust on top
of broken coral and shells. It was along
this volcanic surface that gear and sup-
plies had to be carried to site two. The
temperature in the shade on the lagoon
side was 120° F (49° C) with no signif-
icant breeze, making setting up site two
a difficult undertaking.

Primary operator assignments were
JF1IST and N9TK on 15 meters SSB,
JA1BK and VP6TC on 20 meters SSB,

www.cq-amateur-radio.com

JATBK on 20 meters RTTY and 6
meters, K5SVT and K9AJ on 15 meters
CW, VPBAZ and VP6DB on 10 meters
SSB, and VP6MW on 12 meters CW
and SSB.

Our plan was to keep the 15 meter
SSB and CW stations QRV (on the air)
for most of the operation, so as to work
as many different stations as possible
(unigue calls) on at least one mode. As
the DXpedition progressed, we would
also be active on the other bands.

On the Air

The first station QRV was 20 meters
SSB. JA1BK sat down in front of the
Yaesu FT-1000MP Field and tuned to

14.195 MHz. The rest of the ops gath-
ered in the tent. Kan called the first CQ
from the DXCC entity of Ducie Island,
and at 1910Z on March 16, FKBGM was
in the log with the first QSO.

Within the next several hours the
other stations came on line, giving us
the potential for six stations QRV simul-
taneously. The 1500 ft. (457 m) site sep-
aration and ICE bandpassfilters at each
station allowed all stations to operate
without interference.

The pile-ups had to be heard to be
believed. Across 20, 30, or 40 kHz, all
we could hear the first few days was
“white noise.” On even the rarest places
from which I've operated, there usually
would be one or two “holes” in the pile-
up where signals could be picked out.
Not here! On CW we could pick up calls
off the periphery of the pile-up, but that
was a double-edged sword: When we
did this, the pile-up would expand in
bandwidth. The SSB ops—without the
benefit of the narrow filters we could use
on CW—had an even greater challenge
with their pile-ups, and used calling by
numbers and/or geography to help keep
the pile-ups manageable.

We also had to share with another
DXpedition. We knew XROX would be
QRYV from San Felix during our opera-
tion. Mike Mraz, N6MZ, a member of the
XROX DXpedition team, was most co-
operative in coordinating operating fre-
quencies with us, so we knew ahead of
time where to position our pile-ups so
as to minimize any QRM to their oper-
ation, and vice versa.

Operations quickly fell into a routine.
Propagation was typical of the tropics,

-«—  Meralda Warren, VPEMW, operating 12 meters.

Team leader Kan Mizoguchi, JA1BK, operating 20 meters SSB.
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Camp commissary. Note the hungry orange-and-white hermit crabs all over the

ground (see text for details).

A souvenir for the next DXpedition—a fishnet float found on
Ducie and autographed by the VP6DI team.

with several hours in the middle of the day with poor to no
propagation outside the Pacific area. This afforded us some
time to catch up with chores, maintenance, and rest. Brenda
Christian, who serves as the police officer on Pitcairn, did
most of the cooking and provided three meals a day (if we
could break away from the pile-ups). Randy and Andrew
Christian were invaluable with their muscles and camping
expertise. Rev. John O'Malley, who is the Seventh Day
Adventist minister on Pitcairn, logged for the 10 meter SSB
ops. Meralda, VP6MW, was QRV on 12 meters almost every
day and made the YL DXCC chasers happy.
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We had daily skeds with our pilot sta-
tions, Stu Greene, WA2MOE; Jay Musi-
kar, AF2C:; and Yoshi Tsutsumi,
JE2EHP. Their input helped us fine-
tune our operation so we could fry, to
the best of our abilities, to log stations
from all continents.

Biting Crabs and
Airborne Tentis

Some of the operators chose to sleep
on Braveheart while others stayed on
the island. However, even the latter
group went back to the ship for an occa-
sional well-deserved shower and cold
drink! Those who slept on Ducie had to
contend with the crabs. These are the
hermit crabs typical of the Pacific
islands. They can squeeze through the
smallest opening in a tent, and kept us
awake at night by nibbling at our toes.
K5VT had a crab crawl! into his sleep-
ing bag and bite him in a location that
required him to sit on a pillow for
several days!

| was the medical officer for VPGDI. It
has been my experience that the main medical problems
faced on tropical DXpeditions are trauma and skin related,
and this trip was no different. | treated some nasty insect
bites, a foot abscess that required draining and a painful
back bruise.

We had some excitement on Wednesday, March 20. Late
in the afternoon the sky darkened and the wind picked up. We
could see a squall approaching, and we did our best to secure
the tents. On the CW side, this meant K5VT literally had to lie
across portions of the 15 meter tent to keep it from becoming
airborne. On the SSB side they weren't so lucky. As the main
tent started to lift off the ground, it was barely secured by sev-
eral of the Pitcairn team who ran to the rescue. When the squall
passed, the SSB tent was moved to a more sheltered area,
inland from the lagoon shore.

Toward the end of the operation, we put stations on what-
ever additional bands we could. We know we didn't work
everyone who wanted a QSO on all bands, but that was not
our goal on this trip, and we will leave this for future Ducie
Island DXpeditions.

Early Departure

Our original plans were to leave Ducie on Wednesday, March
27. However, word came from Braveheart on Sunday that
they were watching a storm front on radar and advised we
leave aday early. On Monday, March 25 site two was secured
and its gear was stowed on Braveheart. Monday night would
be our last night on Ducie. We kept a phone station and a
CW station QRV all night. The last station logged was EA3KB
on 17 meters CW at 1542Z. VP6DI| went QRT with 51,137
total QSOs and 22,413 unique calls in the log.

Breaking camp always takes less time than setup. Ferrying
the gear and team back to Braveheart went well, and we all
did “high fives" on arriving back on board. We were ahead of
schedule by several days, so Captain Williamson offered our
team the opportunity to visit Henderson Island on the way back
to Pitcairn. We jumped at the opportunity to activate this rare
IOTA (Islands On The Air) counter, but that's another story!

Visit Our Web Site
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puts the maximum radiation puml high up in the A A8~ live counterpoise that’s 12 feet across gives you excel-
clear where it does the most good — your signal A lent ground 1solation.
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Self-supporting and just 20 feet tall, the MIFJ-1798 52 8”5 antenna with MFJ’s exclusive AirCore™ high power current
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Separate Full Size Radiators Buili to Last
Separate full size quarter wave radiators are used on 20, 17, Incredibly strong solid fiberglass rod and large diameter 6061
15, 12, 10 and 2 Meters. On 6 Meters, the 17 Meter radiator T-6 aircraft strength aluminum tubing is in the main structure.
becomes a 3/4 wave radiator. EfMicient high-Q coils are wound on tough low loss fiberglass
The active radiator works as a stub to decouple everything forms using highly weather resistant Teflon® covered wire.
MF]’s Super High-Q Loop™ Antennas MF ] halfwave vertical
MF)’s tiny 36 inch  has ultraviolet inhibitor protection. 6 bands: 40, 20, 15, 10, 6, 2 Meters . . . No
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Antennas for 80 and 160 meters
are long, which means they
usually need a fair amount of
space over which to spread out.
However, if your horizontal space
is limited, you might think about
vertical space. . . . That's right;
look up!

Balloon—Support

On the air with the balloon-supported vertical antenna at
sunsetduring the 2001 CQ World-Wide 160 Meter Contest.

angle vertical array for the long wavelength bands?
Work all states and a few foreign countries on 160?
“Sure,” you say, “l just happen to have a spare back 40 acres,
an infinite supply of money, and hundreds of ground wires
forming the counterpoise!” It’s true that this project can't be
done for a 10-dollar bill and a little time, but it is within the
capabilities of many clubs. With all preparations in place, we
can erect and take down this two-element vertical array in a
little under two hours, making it ideal for Field Day, 160 meter
contests, and emergency operation (see photo A).
This article will tell you how we of the TRW Radio club did
it and with what results. First, however, here is a little back-
ground on how this project got started.

H ave you ever wished you could set up a low-emitting-

Some Background

I (W3CRI) began experimenting with antenna designs about
five years ago when | bought Roy Lewallen’s EZNEC, an easy-
to-use, Windows®-oriented, antenna-modeling program.
Although | have been licensed continuously for slightly more

*1321 Via Zumaya, Palos Verdes, CA 90274
e-mail: <Pete.Livingston@trw.com>

re-mail: <kunkee@seal.aero.org>
“*<elizabeth.kunkee@ieee.org>

than a half century, | was inactive for many years and recent-
ly came back to active ham status—io a completely changed
amateur radio vista.

As a teenager, | saved up my paper-route money to buy mil-
itary-surplus gear, which | modified and put on the air mostly
on 80 and 40 meter CW. In those days, stripping down a sur-
plus chassis and building your own transmitter was fun and
gave us an outlet for whatever creativity we could bring to bear.
After waking up from a 30-year snooze like Rip Van Winkle, |
found that amateur radio had changed completely. Rigs are
almost 95% professionally built, and the technology no longer
prizes 807 and 813 transmit tubes as it did back then. In fact,
many hams may not even recognize these tubes!

After getting reacquainted with the hobby, | cast around for
the modern equivalent of rig building with surplus parts. |
found that there still were a lot of wire-antenna ideas waiting
to be invented, so | happily set about my new amateur radio
hobby! | experimented with fat dipoles, and fat deltas, most-
ly on paper, until | met Dave and Elizabeth Kunkee, mem-
bers of TRW's radio club. Dave had bought a small aerostat
(balloon) and had used it for several years to hoist a quar-
ter-wave vertical anchored by a mag-mount to the roof of his
auto for the annual international 160 meter contest.

| persuaded Dave to loan the balloon to the club for the year
2000 Field Day. He complied, and with it we hoisted an open-
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Photo A— The authors operate various 160 meter contests from the shore of the
inland Salton Sea, using a rental truck to transport their equipment, including the
aerostat (balloon) to support the antenna.

Fig. 1— Schematic illustration of the balloon-borne, two-element phased array
designed and flown for several contests and during the last Field Day in a scaled-
down 80 meter version.

topped, corner-fed fat delta of my own
design for 80 meters. It worked, but it
wasn't clear that all that extra wire had
much of an advantage over a simple
quarter-wave vertical and ground plane.

After Field Day | went off to mull over
why the delta didn't do much better than
a quarter-wave vertical. It should have,
because as | later deduced, the two
arms of the delta acted as a phased
array with the bottom of the delta as the
phasing line between them. However, if
that was the case, maybe it would be
better to just consider a vertical phased
array instead.

How High Should It Be?

Now vertical phased arrays are not new;
two- and four-element vertical phased
arrays are described in the ARRL's
Antenna Compendium, for example.
The wrinkle in this case was that we had
only one point of suspension causing
the two phased elements to “lean”
toward one another. Obviously, the
higher the balloon, the more vertical the

A
messenger pulley supports
3 mm nylon line
Propagation di #18 "Home Denot®
| e bare, braided thermo-
stat wire.
70m
nine radials: I
20 m, #14 hookup 39.5m
to transmitier w
50 chm o T — 40.5m ——»+
75 ohm phasing line

wires would be. The design question
was, “How high must the balloon be in
order to get a decent front-to-back
ratio?” We’ll answer this question in the
following paragraphs.

Fig. 1 shows a schematic of the bal-
loon-bormne, two-element phased array
that formed the basis fora NEC-2 analy-
sis (EZNEC 3.0 for Windows®).

While Dave's balloon might have
worked, we all thought it was too small
o give us adequate lift margin to sup-
port phased arrays. After some re-
search we settled on the balloon de-
scribed next.

The balloon, or aerostat, that the club
bought is an aerodynamic lifting body
buoyed by helium, the same type com-
monly seen carrying advertising above
large auto dealerships. Unlike a round
balloon, this blimp structure is very sta-
ble in moderate to strong winds, be-
cause air flows around it without creat-
iIng excessive vortices in its wake. Aerial
Billboards, Inc.! built our aerostat out of
150-denier nylon coated with urethane.
Its 18' x 7' size contains 380 cubic feet

of helium at full inflation, which takes
about two-and-a-half helium cylindrical
tanks filled with welding helium to a
standard pressure. Although the bal-
loon can be filled without a gas regula-
tor, it is somewhat more risky to do so,
and we highly recommend that you use
a gas regulator? with the helium gas
cylinders. As with all high-pressure gas
cylinders, there is an element of risk in
handling them, so be well aware of how
to handle these gas cylinders safely.
There is a harness attached to the
aerostat as shown in fig. 1 and photo B.
We used a pulley and swivel to attach
the antenna apex to the balloon. For the
most part, motions of the dirigible back
and forth, as well as “clocking” rotations,
did not result in antenna-support fouling.
The net lift of the balloon is about 16
pounds in still air and somewhat
stronger with the wind blowing because
of aerodynamic lift. Not shown in the
drawing, but visible in photo B, is a very
important safety tether, which although
slack, nonetheless would have pre-
vented our balloon investment from tak-
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Photo B—- The balloon, or aerostat, in flight. The antenna
lines are attached to the nylon via the first and third of the
lines running up to the attachment point. The middle line is
a 400 Ib. test nylon safety tether.

ing off for Kansas had the antenna wire parted. Pulling down
the balloon and deflating it requires careful effort (see pho-
tos C and D).

| found that Home Depot sold a #18 braided copper wire
used for some sort of ground strapping for low-voltage house
(thermostat) wiring. A 42.1 meter length of this wire tied to a
3 mm nylon line having a total length necessary to allow the
balloon to fly at an altitude of 70 meters (230 ft.) formed one
side of the vertical array “triangle.” Flying the balloon at this
height requires permission of the FAA. We found the FAA at
our local airport very cooperative when we flew a reduced
version of this vertical array for Field Day last June. | gave
them several days notice and received permission easily and
well before Field Day. After September 11, it is possible that
it now may take longer for permission to be granted, so allow
plenty of time to “cross the t's and dot the i's.”

As mentioned above, the balloon height of 70 meters for
the 160 meter vertical array is not arbitrary, but was decided
upon by setting up the antenna in EZNEC for various
suspension heights. We chose each antenna base to be
made up of nine radial wires (#14 insulated hook-up wire)
each cut to 20 meters (65.6 ft.) long. (More about the radial
choice below.)

We compared vertical radiation patterns for identical anten-
nas suspended at several different altitudes (see fig. 2). It

Photo C— Bringing down the baﬂaun aﬁer a successﬂ:f con-
test. Note the size of the man (co-author W3CRI) compared
to the aerostat, the technical name for a balloon of this type.

Photo D— Co-authors KS41S and W3CRI force helium out of

the balloon by lying on it and pushing, a process that takes

about 40 minutes to empty the gas bag. A vacuum cleaner
would have been much quicker...

turns out from this study that nearly full vertical phased-array
performance is recovered if the angle that the antenna makes
with the ground is 74 degrees or greater. However the fact
that 70 meters is the right balloon altitude does not mean that
140 meters will give twice the performance. A little trigonom-
etry will convince one that the cost of the added tether and
support weight will offset any marginal gain increase.

The Site

Hoping for better conductivity to give us a low radiation angle
and high efficiency, we chose our 160 meter coniest site at
the shore of alarge inland salt-water lake in southern California
called the Salton Sea (see fig. 3). The area is a broad salt plain
about 200 feet below sea level formed from an ancient inland
sea that dried up millions of years ago. An accidental levee
collapse filled this 14 x 7 mile long lake in 1905. Presently,
Salton Sea State Park occupies its eastern shore, where we
flew the balloon for the CQ World-Wide 160 Meter Contest
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Fig. 2— Comparison of front-to-back ratio of antenna array at different altitudes. Note the significant loss of F/B ratio when
the height is reduced by a factor of approximately 3/5, from 70 to 45 meters.
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Fig. 3— Calculated VSWR curve (left) and ideal vertical radiation pattern of antenna array over real, high-precision
ground with moderately good conductivity (right). Measured VSWR in use was substantially better than predicted.
(See text for details.)
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and the most recent ARRL International
CW 160 meter contest. For our purpos-
es, the site is electrically quiet (S5 noise
background on the vertical), unpop-
ulated, fiat, and right on the shore of the
lake. In fact, the ends of some radials
actually were in the water. The park
rangers were most cooperative and
assisted us in setting up in an unused
portion of a lakeside campground.

During the CQ WW 160 SSB Contest
in February 2001, we did bring along a
network analyzer, and after a bit of
experimenting we got it to work. Our
team, now including club member
Wayne Hogenkamp, KI6GM, measured
the base impedance magnitude and
phase angle separately at each anten-
na. Fig. 4 shows a bar graph indicating
efficiencies for our two-element phased
array over various grounds. According
to our measurements of individual
antenna base impedances at reso-
nance, we expected an antenna effi-
ciency at the site of 0.65 or better.
According to the bar graph, our mea-
surement suggested a soil type some-
where between very rich pasture land
and salt water.

Antenna Specifics

The two antennas are driven out of
phase by a nominal 90 degrees. (In fact,
the EZNEC computation shows that the
phase difference is more like 1126
degrees for the maximum front-to-back
ratio at the operating frequency.) In our
case, the quarter-wave slanting “verti-
cals” are separated by a quarter wave
each. If each antenna radiates a nomi-
nally cylindrical wave, then the quarter-
wave spacing provides maximum rein-
forcement of the overlapping cylinders in
the plane of the antennas in one direc-
tion and a near cancellation in the other.
In other words, the phased array is end-
fired. As it turns out, our no-tune (des-
cribed below) phasing lines connecting
each antenna are unequal in length.

Avoid a mistake that cost us a few
QSOs the first time we used it—connect
the phasing lines correctly. For exam-
ple, if the antennas lie in an east-west
plane and you wish to beam east, con-
nect the easterly antenna with the long
line and the westerly one with the short
piece. Array direction can be selected
from the comfort of the operating posi-
tion with a switchbox and three DowKey
coaxial relays.

There are several ways to achieve an
out-of-phase feed from a common
source. One is to use a quadrature feed
system shown in the ARRL Antenna
Book (p. 8-14, fig. 17).3 This method will

| Nine-radial Phased Array
Radiation Efficiency over
various soils

0 01 02 03 04 05 06 0.7 08 09

Radiation efficiency

Fig. 4—Our two-element phased-array antenna efficiency as computed by EZNEC

over various soil types. Given 36.5 ohms as the base impedance of a lossless

vertical dipole, our measurement shows an efficiency of 0.65, which lies between

“Very rich pasture” and “Salt water™ as expected. Soil characterizations are those
given in EZNEC.

Vertical Antenna Self Impedance
at resonance
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Fig. 5— Resonant self-impedances of an isolated vertical antenna, shown as a
function of radial number and ground type. Note the diminishing improvement
above about ten radials.

guarantee maximum front-to-back ratio
at any frequency within the antenna’s
operating range, but requires tuning. For
contesting, we sought a phasing method
that requires no tuning, even at the
expense of optimum front-to-back ratio.

Roy Lewallen’s article “The Simplest
Phased Array Feed System . . . That
Works,™® has the answer. We've elab-
orated some on his ideas in Appendix
A, which appears on the CQ magazine
website® as a companion to this article.

For those mathematically inclined hams
(I'm one) interested in the definition and
computation of the antenna mutual
impedance and the answer to the ques-
tion “Why are the phasing line lengths
different?” refer to the appendix.

The Radials

The last element of the antenna design
to be discussed is the radial layout.
Generally speaking, the self-imped-

g . T T e e — e e e e T e e
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\ Vertical Antenna Radiation Efficiency
for various soils

7

R

Radiation efficiency
o
>

=
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-~ Poor soil

o
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No. of radials

Fig. 6— Vertical antenna efficiency shown as a function of number of radials. Again,
note that there is little benefit from having more than ten radials.

ance of an isolated vertical antenna
decreases with added radials (see fig.
5). The desire is to have as low a base
self-impedance as possible, indicating
that non-radiative losses are at a mini-
mum. As one can see from the plots,
there appears to a point of diminishing
returns for radial numbers exceeding
about ten. Although a study done in the
1930s for commercial broadcast verti-
cals came up with the number of 120
radials, there appears to be no detailed
justification for that number over differ-

ent soil types. It is also clear from the
plots that one cannot completely over-
come one's basic soil type. That is, a
poor, low-conductivity urban soil will still
yield a lower efficiency antenna array
than very rich pasture land or salt water
(see fig. 6).

An EZNEC computation for an isolat-
ed vertical having no resistive losses
over a perfectly conducting ground plane
indicates a base impedance of about
36.5 ohms. Consequently, the data
shown in fig. 6 are easily converted to

75 ohm coax

ground rod

Fig. 7— Details of the nine-radial attachment to the ground

efficiencies by dividing the base imped-
ances into 36.5 ohms. Again, the payoff
for more than ten radials is relatively
small and is worth the effort only if you
are working QRP and need to make
every milliwatt count. The curves do not
cross, so according to this calculation,
one cannot make up for poor soil by lots
of radials. This argument does not apply
to a true ground plane, such as screen-
ing or a chicken-wire layout.

Thus, based on the curves above, we
selected nine radials per antenna as
being the best compromise between
handling ease and antenna efficiency.
We attached the radials to a ground rod
and the antenna feed at the feedpoint
(see fig. 7 and photo E).

The VSWR performance of the array
was quite a bit better than expected
based on the EZNEC model. Fig. 8
shows a comparison of measurements
made last January with the EZNEC pre-
diction. We don't fully understand why
this is so, but it may be that the random
length of 50 ohm feed line partially com-
pensated for some excess capacitive
reactance presented to it by the anten-
na/phasing-line combination. Although
we brought along an antenna tuner for
the contests, we found that for the most
part it was unnecessary.

It can't be expected that the antenna
array and phasing line will provide max-
imum front-to-back ratio over the entire
160 meter band. However we found that
we had good front-to-back behavior
except at the high band edge. (Note:
This estimation assumes phasing-line

rod and antenna feed (see also photo E). Antenna length Photo E— The antenna, radials, and feedline come rngether

may be fine-tuned by adjusting the length of the antenna loop  at this combination anchor/ground rod. See fig. 7 for addi-
through the egg insulator.
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Fig. 8— Actual vs. predicted VSWR for 160 meter phased array. Chart on left shows actual VSWR measured with an MFJ
VSWR meter. Chart on right is the EZNEC prediction for the same antenna. The authors still are not certain why the actu-
al performance was so much better than predicted (but they're certainly not complaining!).

WGETRW Balloon-Supported Phased-Array Design

Balloon altitude: 70 m (230 ft.)
Center frequency: 1.87 MHz
Phasing-line impedance: 75 ohms
Feedline impedance: 50 ohms I

Short phasing-line length: 53.41 deq.
Long phasing-line length: 155.36 deg.
No. of radials: 9 per antenna

Radial wire size: #14
Radial wire length: 20 m (65.6 ft.)

A I h: 42.08 m (138.06 fi.
A:Egrl::: ::‘rl:gt size: #1Ent;rLided cnpll.l;er M“m an “H“GAI.

#1 Selling
ertical Antenna

Antenna ground spacing: 40.51 m (132.9 ft.)
Ground type (model): Real, high accuracy
Ground material (model): “Good pasturage” to “salt water” T
Maximum front-to-back ratio est.: 25 dB sobipidedal
Beamwidth: 43.3 deg.; -3 dB ENTIRE
Gain: 4.44 dBi _] BAND
Elevation angle for max. gain: <20 deg. 3 ON
Radiation efficiency: 0.41 <eff<0.85 depending on choice of M
ground conductivity | 12M
| 15M
Table I- Design parameters of the balloon-supported phased = i 17M
array that we successfully used in three 160 meter contests. =T e
A scaled version was also used on 80 meters for Field Day. = -
0 s 100KHZ
lengths are constant in degrees, not in meters. Therefore = 80 M

there may be an additional 5- to 10-percent droop in the front-
to-back ratio for fixed phasing-line lengths.) Note that the
peak F/B ratio is the highest for high-conductivity grounds as
expected, because the ground-reflected antenna “image” is
the least attenuated. For the same reason, the radiation angle
becomes lowest with the highest ground conductivity.
Table | shows the balloon-supported phased-array design
parameters that we successfully used in three 160 meter con-
tests and a scaled version for 80 meters for Field Day.

THE ALL-PURPOSE ANTENNA

P Please Contact
How Does it Work? w Us for amﬂ (772) 571-9922
Now that the design and theory have been fully explored, Sn—r— - Free Catalog. Ve U At
many will ask, “But how well did it work?" Table Il provides ANTENNA PRODUCTS, INC. gapantenna.com
the answer. 93 NORTH WILLOW ST, - FELLSMERE. Fl 32948
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Contest Date

CQ WW 160 CW 28-29 Jan. 2001
CQ WW 160 SSB 23-24 Feb. 2001
ARRL 160 CW 7-8 Dec. 2001

WGE6TRW 160 Meter Contest Scores
No. Contacts Total Points Worked All States?

465 73,580 Missed VT S. America, Asia, Africa
419 53,940 No 6 countries
621 102,560 Yes Japan, Australia, Caribbean

DX Worked

Table lI- Real-world performance of the balloon-supported phased vertical array in three recent 160 meter contests. The
ARRL contest score was #1 in the Southwest Division.

We picked up a number of “lessons
learned” covering the details of our
portable aerostat phased array. Among
the many:

« Ensure that the antenna is carefully
stored on a reel and wiped down with an
olly rag after use. Kinks in the antenna
wire are deadly and must be avoided.

* Roll up the ground wires in a hand-
over-hand fashion, not around the fore-
arm and thumb, to keep from produc-
ing snags that take time to unravel when
in the field.

» Ensure that you use shrink-tubing
sieeves over the joint between ground
wires and the spade lugs at the ground
plate. These wires take a certain
amount of bending when deploying and
will break free of the lugs at the most
inconvenient time.

» The balloon is most vulnerable to
damage during inflation and deflation.
Be sure that you provide a ground tarp
on which to lay out the balloon when
inflating it and avoid walking on the bal-
loon fabric at all costs! It is also helpful

Complete Fall Protection Systems

Tower Climbing Hamess

Full body hamesses designed to be extremely strong, yet so
lig htWElght, comfortable, and easy to adjust that the wearer is
barely aware of the unit. Visit glenmartin.com for our complete
line of full body hamesses, lanyards, and accessories.

FP-5600 Standard 2 D-Ring Full Body Harness
FP-5602 Standard 4 D-Ring Full Body Harness
FP-7600 Standard 4 D-Ring Full Body Saddle Harness
FP-6600 Premium 4 D-Ring Full Body 5addle Harness

5- CiI_EH MARTIN EHGIHEEEJHG

H

S 81.95
$99.95
5 209.95
$ 260.95

www.glenmartin.com

(660 882-2734
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neavy Duty Components

for the HEAVY DUTY HAM
e Ty =

Hipersil plate and filament transformers,
high voltage rectifiers, vacuum variables,
DC filter chokes & capacitors, roller inductors 1-
RF plate & filament chokes

Catalog available from our website
www.pwdahl.com - pwdco@pwdahl.com

915 751-2300 - tax: 915 751-0768 » 5869 Waycross * El Paso, TX 79924

if the balloon is inflated away from build-
ings or other objects with sharp projec-
tions that could snag the balloon. Until
the balloon is nearly full, it is easily buf-
feted by the wind and is the most vul-
nerable to damage. Once it is full, how-
ever, it becomes much easier to control
and “fly.”

* Be sure to bring down the balloon if
the winds exceed about 30 mph or are
very gusty. At these speeds a tether
could part and the balloon lost. Dave
learned this lesson when his balloon
nosedived into a cactus patch at Anza-
Boreego State Park during very gusty
wind conditions.

It is also helpful to review the federal
regulations governing balloons, kites,
and so forth. These are contained in
FAA Part 101, Subpart B—Moored Bal-
loons and Kites. The source is Docket
No. 1580, 28 CFR 6722 June 1963, and
the relevant paragraph is Sec. 101.15,
“Notice Requirements.” It has been our
experience that the FAA is most coop-
erative particularly when the balloon is
more than 3 miles distant from an air-
port or heavily traveled air corridor.

Finally, we want to emphasize that
our successful 160 meter Balloon-
Supported Phased Array is a TRW club
project. While the authors did much of
the design and construction, others
offered help and encouragement, and
the club underwrote the project costs!
We couldn’t have done it on our own.
Look for us in the next 160 contest!

Notes

1. 426 Constitution Ave., Camarillo,
California (800-700-5995).

2. Our thanks to John Cheatham,
KEBOJM, for donating a suitable gas
regulator.

3. The ARRL Antenna Book, 17th
Edition, American Radio Relay League,
1994.

4. ARRL Antenna Compendium, Vol-
ume 2, American Radio Relay League,
1989.

5. Go to the January CQ highlights
page at <http://www.cg-amateur-radio.
com/Jan.2003Highlights.html>, then
click on the appropriate prompt. B
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AMERITRON True Legal Limit™ Tuner

Easily handles 1500 Watts continuous carrier even on 160 Meters . . . High-cur-
rent edge-wound silver plated Roller Inductor . . . Two 500 pf high capacitance
tuning capacitors with 6:1 vernier reduction drives . . . 3 core choke balun . . . Six

position antenna switch . . . True peak readmg Cross-Needle S WR/Wattmeter "

Call your dealer for your best price!
AMERITRON ATR-30

*599

Suggesied Retail

» Handles 1500 Watts carrier

» Super High Current edge-wound
silver plated Roller Inductor

* 500 pf tuning capacitors with 6:1
vernier reduction drives

e 3 core choke balun

* 6 position antenna switch

e True peak reading meter

AMERITRON's ATR-30 True Legal
Limif™ roller inductor antenna tuner 1s ham
radio’s toughest! It'll handle 1500 Watts
continuous carrier output on all modes and
all HF bands into most antennas — even on
160 Meters where most antenna tuners fail.

It’s perfect for Ameritron’s most powerful
amplifiers where the ATR-30 just loafs.

All band coverage lets you operate 1.8-30
MHz including all MARS and WARC bands.
Super High Current Roller Inductor
You’ll see Ameritron’s new super high

current air core roller inductor. It's edge
wound from a thick solid copper strip and
silver plated. This produces a large surface
area and a massive conductor. It can carry
huge circulating RF currents and withstand

tremendous heat that'll melt or burn ordi-
nary roller inductors.

A gear driven turns counter and crank
knob gives you precise inductance control.

Two 500 pf Tuning Capacitors

Tweo 500 pf — the highest of any antenna
tuner — variable transmitting capacitors give
you no-arc wide range impedance matching
for true high power performance.

6:1 vernier reduction drives makes capac-
itor tuning smooth and easy.
Super Balun, 6 position Antenna Swilch

Super heavy duty three core choke
balun lets you maich virtually any balanced
feedline antenna without core saturation.

A 6 position antenna switch lets you
select your desired operating antenna.

Read true Peak Power

Ameritron’s active electronic frue peak
reading meter accurately reads forward and
reflected power and SWR simultaneously on
a lighted Cross-Needle meter.

Roomy Cabinet maintains High-(Q)

Roomy extra-strong .080 inch thick alu-
minum cabinet gives highest efficiency and
lowest loss. 13'.Wx5/«Hx17'/:D inches.

AMERITRON ATR-15 Antenna Tuner

ATR-20, $459. Handles
a full 1.2 kW SSB and 600
Watts CW. It’s designed to
safely handle the full SSB
power of Ameritron’s AL-811/811H/80B,
ALS-500M/600 and other 1.2 kW 55B
amplifiers. Compact all metal cabinet.

Ameritron has the best selection of Truclegallimit™ HF Amplifiers

AMERITRON s legal limit amplifiers use Peter Dahl super heavy duty Hypersil power transformer capable of 2500 Watts!

Ameriftron’s mosf powerful Amp
with Eimac® 8877 ceramic tube
AL-1500

Suggested Ht:l.ul
Truelegallamt’

Ameritron’s
maost powerful
amplifier uses
the herculean Eimac* 8877 ceramic tube.
It’s so powerful that 65 Watts drive gives
you the full output power -- and 1t’s just
loafing because the power supply is capable
of 2500 Watts PEP. All HF bands, all
modes. 77 pounds, 18/:Dx17Wx10H in.

1.5 plus kW SSB HF Amp Nearlegallima™ Amp

with four Svetlana® 5728 tubes

with 2 Eimac® SCXKSNA 7T tubes

2995 - B

Ameriivon’s foughest Amp
with Eimm‘" FCXI200A7 tube
AlL-1200

2545

Suggested Rclm]
Truel .« 1*:;” g™

Get ham
radio’s roughest
tube with AL-
The Eimac® 3CX1200A7 has a 50

1200.
Watt control grid dissipation and the lowest
history of field replacement of any modern
transmitting tube that we use. 90 Watts in
gives you full power out. All HF bands, all
modes. 76 pounds, 18'/:Dx17WxI10H in.

1 kW Desktop HF Amp

with Amperex® 3-500Z( tube

AL-800H, $2595 suggest-
ed retail. Two Eimac®
3CXB00AT wbes produces
1500 plus Watts SSB PEP
with 55 Waitts drive. 52 lbs.,
8'/-Hx16'/-Dx14'iW in. AL-
800, $1775 suggested retail,
single 3CX800A7, 1250 Watts
out with 70 Watts dnve.

AL-572, $1395 suggested
retail. New class of Near
Legal Limir™ amplifier gives
you 1300 Watts SSB PEP
power output (70 Watts
drive) for 65% of price of
full legal limit amps! Instant
3-second warm-up. 40 Ibs.
8'LHx15'/:Dx14'/:W inches.

AL-80B, $1299 suggesied
retail. Gives you full kilowatt
SSB PEP output (85 Watts n)
from a whisper quiet compact
desk- top linear. 8'/:x14x
15'/: in. Plugs into 120 VAC
outlet. Graphite plate Classic*
3-500Z wbe. Nearly 70%
efficiency. Weighs 48 Ibs.

Ameritron’s classic Amp

with 2 ;,rm;ihm plate . hr:pfrn‘“ 3-500ZCr tubes

AL-82

L *2495

Suggested Retal
Trueleeall imit™
Most linears
using 3-300s
can’t give you

1500 Watts because their lightweight power
supplies can'’t use these tubes to their full

potential.
3-500 amp! 100 Watts in gives you full
power oul.
76 [mum.t'-. 18"/:Dx17Wx10H inches.

AL-82 is ham radio’s only super

All HF bands, all modes. Hefty

Precision SWR/'Watimeter
E  AWM-30, $149 suggested retail.
el Active circuit gives frue peak/average
readings on lighted Cross-Needle

meter. 3000/300 Watt ranges. Remole sensor.

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

AMERITRIWWY

. . . the world’s high power leader!
1 16 Willow Road, Starkwville, MS 39759
TECH (662) 323-8211 = FAX (662) 323-6551
8 am. - 4:30 pm. CST Monday - Fnday
For power amplifier components call (662) 323-8211

hitp://www.ameritron.com
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Amateur radio handhelds range in price from $79 to $459.
What are the differences in features and performance that
account for such a wide variation2 WB6NOA takes a special
look at that question in this year’s CQ Market Survey.

VHF-UHF Handnelds

BY GORDON WEST,* WBG6NOA

Prices shown in this article and comparison tables
have been carefully researched for the lowest price
ever seen at the dealer and catalog sales point.
Many of these prices reflect manufacturer coupons
for dealers and customers during holiday promo-
tions as well as at local hamfests. Dealers are sell-
ing ham equipment nearly at cost, so don't expect
any lower prices to be found. Also don't expect to
| see these low prices prevail after winter and spring
hamfests take place.

sparkling transmit audio just like an HT twice,

three times, and four times the price. On re-
ceive, sensitivity, selectivity, and intermod rejection
are usually comparable to any other HT three times
the cost. Power output on the inexpensive HT is right
up there with most other handhelds three times the
cost, so on the test bench and hooked into an out-
side antenna, it may seem hard to justify a higher
priced handheld radio.

However, the seasoned communicator, taking the
HT in the field, may soon discover the benefits of a
more expensive HT with “field features” that may be
indispensable. This could include alphanumerics in
the LCD display, backlit control buttons for nighttime
use, submersible capabilities for river rafting and fire
scenes, shortwave and VHF weather-alert capabili-
ties, or even the experimental digital voice mode when
working a T-hunt for a pair of stolen ham transceivers.
Of course, the seasoned communicator will also want
a handheld that can take all of those optional charg-
ing and headset accessories to maximize hands-free
HT radio capabilities.

On the other hand, you don't necessarily need to
spend $300-400 for some of these features, so let's
start from the least expensive and see all you get for
your HT buck.

Thnse under-$99 handheld transceivers have

Under $99

Alinco, now based out of Covington, Ohio, and dis-
tributed by ATOC Amateur Distributing, comes in with
the lowest priced single-band, 2 meter or 440 MHz
HTs forunder $79 each. These single-banders appear
to have been born out of a Family Radio Service (FRS)

“CQ Contributing Editor, 24 T;#_CDHEQE Dr., Costa Mesa,
CA 92626

e-mail: <wb6noa@cq-amateur-radio.com>

Here is an assortment of the handhelds available at
Ham Radio Outlet in Anaheim, California. Terry Dean,
N6WI, is the HT specialist of this branch of HRO.

mold, featuring rugged construction, a non-detachable
flip-up antenna, 20 memory channels, and built-in
CTCSS encode plus decode capabilities. Their half-
watt output to the fixed antenna could adequately work
local simplex and close-in repeaters.

The $89 price level brings in two major manufactur-
ers of amateur radio equipment—ICOM America with
its powerful T2H 2 meter handheld and Vertex-
Standard with the feature-packed Yaesu VX-150. Both
ICOM and Yaesu know the importance of a new ham
operator's choice of radio, and each single-bander truly

February 2003
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Best Buys for Beginners
Yaesu Yaesu Yaesu Alinco Alinco Alinco Alinco Alinco Alinco ICOM ICOM ICOM Kenwood Chercokee
VX-1 VX-110 VX-150 C5T Sii S-40T DJ-296 DJ-196 DJ-496 T2H Sport QT7TA VB TH22 AH-50

Ham Bands 2m/440 21m 2m 2mid440 2m 440 222 2m 440 2m 2m/440 2m 2m Bm
Output Power 12W 5W 5W 1/2W 1/2W 1w 4.5W aw 4W W 12W 5.5W 5W aWw
RX Coverage (MHz) 764999 140174 140-174 108-174 Ham “Extended” 216-249 130-147 420-450 136-174 5999 136-174 135174 Ham
(ceflular blocked) 420479

Air Receive Yes NO No Yes Mo MNo No No MNo Yes No No No
Memornies 291 209 209 50 21 100 41 41 41 40 200 100 40 5
Alphanumerics Yes Yes Yes No No No Yes Yes Yes No No Yes No No
Dual RX No No No MNo MNo MNo No MNo No No No — No MNo
Dual Knobs No No No No Mo No No No No No No — MNO Mo
Auto Rptr Shift Yes Yes Yes No MNo MNo No No No Yes Yes Yes Yes No
Tone Scan Yes Yes Yes No No MNo MNo MNo MNo Yes Yes Yes Yes Mo
Backlit Keypad Yes Yes Yes Yes No No Yes Yes Yes No No — Gilows Mo
Cloning Yes Yes Yes No No No No Yes Yes Yes No Yes No No
Computer Prog. Yes Yes Yes No Yes Yes No Yes Yes Yes No Yes MNo No
Ant. Conneclor SMA SMA, SMA Fivedant. Fixedant SMA BNC BNC BNC BNC SMA BNC BNC BNC
12 VDC Operation Yes Yes Yes MNo No NO Yes Yes Yes — No — Yes Yes
CTCSS Encode Yos Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
CTCSS Decode Yes Yas Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
DCS Tone Yes Yes Yes NO No NOo Yes Yes Yes MNo No Yes No No
Power Levels 2 3 3 2 2 2 2 2 2 2 1 2 3 2
Audio Qutput 1/4W 12W 12W 13W 1/4W 1/4W 12W 13W 13W 23N 110W 13W 1/4W 12W
Power Saver Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
DTMF Siots B 9 ] — — — B 8 B 5 — 5 — -
Seen Selling $§ $169 $159 $169 $150 $88 $109 $199 $189 $199 $89 $119 $129 $129 $150

was designed as a powerful HT with
more than 5 watis output, detachable
antenna, plenty of memory, and direct
keypad frequency entry.

The cost of the ICOM T2H “Sport™ is
kept down by allowing the ham AA alka-
line battery operation. This makes the
radio a favorite among emergency com-
municators, because they don't have to
worry about a rechargeable battery
pack slowly self-discharging over per-
haps a year of non-use. The ICOM 2
meter HT offers 43 memories plus 10
preprogrammed weather channels. Itis
also designed for extra-heavy-duty use,
meeting Mil Spec C/D/E shock and
vibration limits. It is a tough little hand-
held that be used with its own optional
rechargeable battery pack and charger
circuit if you begin using it on a daily
basis.

The Yaesu VX-150 is also Mil Spec'd
for heavy-duty use, and likely comes
from the same mold as the company’s
line of commercial land mobile and mil-
itary portable radios. The VX-150 also
has a detachable antenna, but blossoms
with features never before seen on a
handheld below $99! The unit has 5
watts of power output, over 200 memo-
ry channels, back-lit keypad for direct
frequency entry, 7-digit alphanumeric
memory labels, battery-voltage monitor,
and the capability of running off 12 volt
DC car-battery power. It also ships with
a rechargeable battery system.

As Yaesu and ICOM both battle for the
low-cost radio market with full-featured,
computer-programmable, and cloneable
equipment, any ham who wants a new 2
meter HT selling for around $89 has
spectacular choices awaiting at a local

dealer or catalog company. | am also told
that many independent ham radio deal-
ers are cloning and programming these
two radios ahead of time for local area
repeaters. This gives the buyer a “local
advantage” when pricing the units at a
dealer down the street rather than pur-
chasing them from the well-respected
store/catalog companies.

Best buy: The store that sells you the
radio will preprogram your local area
repeaters, high-band public-safety
receive frequencies, and local weather
frequencies.

The $120 Micros

If you are looking for a really small HT,
Yaesu and ICOM both have a choice
below $120. The Yaesu VX-1R and
ICOM Q7A are dual-band, 2 meter/440
MHz TX/BRX handhelds, each with
about a half watt out. These micros also
have enormous receive capabilities,
well beyond the 2 meter and the 70 cm
ham bands. Both units include VHF and
UHF TV audio reception, and the AM
broadcast band, FM broadcast band,
AM aircraft band, and all of the public-
safety and military-aircraft frequencies
from 76—999 MHz for the VX-1R and
30999 MHz for the Q7A. Both units
have cellular blocked.

These little micros hold a minimum of
200-plus channels, with Yaesu showing
alphanumerics. Frequencies are select-
ed by knob rotation, and both units have
several buttons (Yaesu backlit) to get up
and down the bands. Both micros fea-
ture an SMA antenna connector for an
external antenna. The VX-1R will also
run on 12 volts DC, plus Yaesu includes

U
LB B
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This micro dual-band HT from Alinco,
the DJ-C5T, weighs only a couple of
ounces, is less than a halfinch in depth,
and is priced at around $150. Alinco
products are distributed by ATOC
Amateur Distributing.

#
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digital DCS tone as well. Yaesu also
includes a lithium-ion battery to give this
micro dual-band handheld the latest in
long-lasting portability. Both units can
take headset systems, to0o0.

If you can spend a bit more money
(around $150) for your little micro dual-
band handheld, Alinco offers a credit-
card-size dual-band HT, Model DJ-
C5T, which is so thin and concealable
that it could even slip into a big wallet or
a micro purse. The Alinco unit also steps
up to modern lithium-ion battery tech-
nology. There is no other handheild that
weighs only a couple of ounces and is
less than a half inch in depth!

Before we step up to the next price
category, check out the ICOM IC-V8
(seen selling for under $139), which
comes out of the company’s marine-
radio mold and offers 5.5 watts output,
5-character alphanumeric display, 100
memory channels, and 16-button back-
lit keypad. It's a big, low-cost handheld
ideal for nighttime operation. The ICOM
V8 is both computer-programmable
and cloneable, and its relatively large
size with encode/decode CTCSS capa-
bilities make it a “he-man” radio in the
low-cost field.

Singles from ADI and Alinco

Priced around $175 are single-band
transceivers that may get you onto
some of those “other” bands, such as 6
meters or 222 MHz. ADI calls their units
“Pryme,"” and these tough, solid HTs are
heavy weights in single-band perfor-
mance on 6 meters and 222 FM. In addi-
tion, the PR-460 is a land-mobile-de-
signed UHF radio that might do triple
duty as GMRS, UHF FM, and ham 70
cm radios.

The AT-401 is one of several single-
band handhelds offered by ADI/Pryme.
The 401 is good for working FM satel-
lites, as the transmit range is 430450
MHz. Receiver covers 420470 MHz.

Alinco offers single-banders for 2
meters, 222 MHz, and 440 MHz styled
identically to the very popular dual-band
DJ-596T. The Alinco handheld trans-
ceivers offer a minimum of 41 memo-
ries per band, with the 222 MHz unit
offering 160 memories, alphanumerics,
backlit keypad, CTCSS encode/de-
code, DCS, and a hefty “feel.” The newly
designed Alinco single-band and dual-
band HTs can take all of the Alinco

accessories, including nickel metal-
hydride battery systems, filtered DC
accessory-plug cable kits, base fast
chargers, headset with VOX or PTT,
speaker mics, soft cases, and a variety
of earphone options.

Cherokee’s AH-50 is another quality
6 meter single-band handheld with
some admirable capabilities, and it has
been seen selling for around $150.

Both Kenwood and ICOM also offer
single-band handhelds in the below-
$199 price range. The Kenwood TH-22
and the ICOM T-22 have been around
for several years, and ICOM recently
has repackaged the T-22 with the BP-
180 battery pack, which is interchange-
able for those of us with the older ICOM
Z1A or the popular IC-W32 and IC-T7H.
The T-22 now has 80 memory channels
as compared to Kenwood's 40 on the
TH-22, but quite frankly, 30 memory
channels is about enough for most 2
meter repeater operation! Anything
more, and without alphanumerics you
need a little black book to tell you what
frequency goes with what repeater sys-
tem. The ICOM T-22A does have
alphanumerics, making it easier to spot
what channel you have dialed into. Both
the T-22A and the TH-22 take the com-
mon BNC antenna for those of us with
SO-239 to BNC adapters.

Dual-Bander Priced at $200

As we approach the $200 mark, the big-
ger HTs now offer 2 meters and 440
MHz with high-power performance.
Although for $100 less you can find
dual-band handhelds, it takes $200 to
get into higher power output—around 5
watts for VHF and 4 watts for UHF. We

Handhelds for More Serious Hams

Kenwood ADI ADI ADI ADI ICOM ICOM ICOM
G7T1 Pryme 222 Pryme 52 401 201 T7H 2GXAT W3z2a
Ham Bands 2m/440 222 6m 440 2m 2m/440 2méa40 2mi440
Output Power &w 5W SW oW 5W 6w W 5W
RX Coverage (MHz) 118174 216-229 40-54 400-4B0 130179 118-174 136-174 118174
{cefiutar biocked) 400-480 400-470 400-470
Air Receive Yes No No No No Yes Mo Yes
Memaornes 200 41 4 40 40 70 40 200
Alphanumerics Yes No NO No No Yes No Yes
Dual RX No No No No No No No Yes
Duail Knobs No No No No No No No Yes
Auto Rpir Shift Yes Yes No No Yes Yes No Yes
Tone Scan Yes Yes Yes No Yes Yes Yes Yes
Backiit Keypad Yes Partial Partal — —_ - No Yes
Cloning Yes Yes Yes — Yes Yes No Yes
Computer Prog. No Yas Yes — No Yes MNo Yes
Ant. Connector SMA BNC BNC BNC BNC BNC BNC BNC
12 VDC Operation Yes Yes Yes Yes Yes Yes Yes Yes
CTCSS Encode Yes Yes Yas Yes Yes Yes Yes Yes
CTCSS Decode Yes Yes Yes Yes Yes Yas Yes Yes
Tone No No No No No No No No
Power Levels 3 2 2 2 2 2 3 2
Audio Output aaw AW /AW 1/3W 12w 1/2W 12w 112W
Power Saver Yes Yes Yes Yes — Yas Yes Yes
DTMF Siots 10 — — — — 9 5 9
Seen Selling 55 $259 3169 $159 $179 $189 $199 $249 3279

ICOM ICOM Alinco Alinco RadioShack
T22A iIC-20 DJ-V5 DJ-596 HTX-420
2m 6&2m/70cm 2m/i440  2mi440 2mi440
1) SwW SW 4 5W 4w
136-174 5999 76999 136-174 108-174

400-512 420-512
Yes Yes Yes No Yes
80 500 200 100 100
Yeas Yes Yes Yes No
NO -— No No No
MNo — No No MNo
Yes Yes Yes No No
No Yes Yes Yes No
No Yes (3 colors) Yes Yes —
No Yes Yes Yes Yes
No Yes Yes Yes Yes
BNC SMA SMA BNC SMA
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
Yes Yes Yes Yos Yos
No Yes No Yes No
3 2 3 2 2
1/2W 1/4W 12W 1/2W 1/2W
Yos Yes Yes Yes Yes
5 10 8 10 10
$199 $269 $209 $209 $249

h
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find this in the ICOM IC-T7H seen sell-
ing for around $190. The T7H offers 70
memory channels, one band at a time
on the display, 6 watts out on VHF and
a little less for UHF, plus wideband
receive, including AM aircraft reception.
L ess expensive 2 meter single-banders
normally don’t include air receive.

The ICOM T7 has almost become a
“cult radio,” because there are so many
out there which can easily be cloned in
the field for memory channels and are
relatively simple to modify for U.S.
Coast Guard Auxiliary, CAP, or MARS
authorized band-edge-out transceive.
The T7H has been around for several
years and continues to be a good, solid
performer.

At around $209 we find the relatively
new Alinco DJ-596 2 meter/400 MHz
heavy-duty handheld, which will take
that talked-about digital voice commu-
nications add-on board, the EJ-43U.
This changes your FM voice into an FM
datastream that fully complies with rules
and regulations as an approved way of
sending data over the air. It is not a
scrambler, and anyone with the right
computer program can decode what is
going out over the air. Alinco dedicates
one page on its website to frequently
asked questions about the digital voice
option. The one-band-at-a-time display
can also hold alphanumeric channel
labels. Keypads are illuminated for
nighttime use, and the Alinco DJ-596T
probably has its greatest following
because of the plug-in digital board
which might give jammer-hunters a def-
inite edge in tracking down the illusive
signal. During our recent testing we
found that most repeaters won't pass
the digital transmission, so plan that
your digital communications between a
similar DJ-596 Alinco radio will be on
simplex. (The digital voice format used
in the EJ-43U is compatible with similar
units on some other Alinco radios.)

At $200, Yaesu continues to offer the
FT-50R. Thiswas the firstdual-band HT
to include digital-coded squelch (DCS)
and extremely loud audio for those of
us who use our handhelds in emer-
gency preparedness situations. The
FT-50R offers super-wideband receive
from 72-200, 300-540, and 590-999
MHz. Up to 48 characters are available
for use in naming or identifying chan-
nels, using 4-character numbers or let-
ters, or a combination, to distinguish
each name or frequency identification.
Of course, cloning and PC program-
ming are part of the Yaesu S0R. Also, |
have even seen this unit working on
commercial radio ham repeater sys-
tems in Chicago, the home of Motorola.

e e e e —
www.cg-amateur-radio.com

H_ [K—Hé?ﬁ‘o - How to tweak your DSFj

Ready for new rodio thrills and excitement? Gear up with lcom’s new IC746PRO and experience @
tofally new dimension in omateur radio enjoyment!

This new generafion fronsceiver delivers unsurpassed DSP performance on all bands ond modes, it is
affordably priced, and it con olso be tweaked fo fit your parficular operating needs or band conditions
ot the fime. This Tech Tolk overviews that concept.

Receive DSP Tweaks. First, you can select o builtin filter bandwidth thot is fully odjustable from
3.0kHz 1o 50Hz for superb sounding SSB oudio, copying weaker stations and dodging QRM or
working CW in high style, os desired. Second, you caon use the Twin PassBond Tuning conirols fo
further tweok o selected filfer's
center frequency ond width. By
odjusfing the concentric conirols
together, o received stofion’s
bass, mid ronge or freble tones
con be emphasized. By odjusting
them seporofely (one up, one
down), a chosen filter's
bondwidth con be shorpened to

H ’5'5 5‘5

e = eliminate “side QRM” lower

mm ed Performance! and/or higher in frequency. You
con also menu-adjust the upper edaes or shoulders of o filter’s response curve and fweak the receiver’s
buss /treble equalizafion fo mate with your hearing preference. Add in mulfiple AGC loops which,
combined with the IC746PR0’s excellent DSP system, prevent strong adjacent frequency interference
from reducing receiver sensitivity or cousing “pumping” of receive oudio, and you have new
millennium performance supreme!

As Ray Novak, lcom’s National Amateur Sales Manager, discovered during DXpedifion operations from
ASZRN/BhJIun copying o weak (S3) signal only 200Hz from a strong (S9+) signal is a cinch with

the IC-Z56PROII... which uses the same DSP engine s the IC-746PRO. Now that is impressive!

5B Transmit Tweaks. Three choices of transmit filter bondwidths, 2.8, 2.4 and 2.2 kHz plus
adjustable mmphans equalization let you. custonvtailor the IC-746PRO’s fransmit oudio to match

your parficulor voice characteristics. By selecting o wide filter and boosting bass, mid range and/or
|@1 fones in that chosen bandwidth, your voice can sound extrarich and fulkbodied — even better

on the air thon “in person.” By selecting @ narrow filter and emphasizing upper range /freble fones,

you can produce o remorkably strong signal with maximum “talk power” for DXing or communicating
under adverse band conditions. Addifionally, oll filter and equalizer settings are easily changed so the

IC-746PRO “has o different foce o fit every need.”

The Digital Difference. Some omateurs moy understandably question how the IC-746PRO’s
performance is superior to other fransceivers of similor power and bandwidth. The answer is using IF
level DSP plus ultra-steep skirted filters. Combined, they ensure you hear good and sound great yet
stop inferference and “splatter” like o brick woll. That is the PRO’s odvantoge and it s terrific! Test
tune an IC-746PRO ot your fovorite dealer ond see for yourself!
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1SN 1c-756 Pro i

The impressive IC-756 Proll covers HF plus

display provides more operating information
than ever, including a spectrum scope. The

the choice for serious DXers and contesters.
IC-746 Pro v 160 to 2 Meters!

The IC-746 Pro covers 160-10 meters plus
6 and 2 meters with 100 watts on all bands.
Call or visit our website for further details
and pricing on this and other ICOM radios.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068

= & Orders: 800431-3939
S nl?er_sal % Info: 614 866-4267
(o (e iio |0 =M www.universal-radio.com

6 meters. The high resolution 5inch TFT color

32 bit floating point DSP provides crisp, clear
reception with 41 built-in filters. The "Prollis

Top-of-the-Line HTs
Kenwood Kenwood Kenwood Yaesu Yaesu Yaesu
D7A F6 42AT VX5R 50 VXTR
Ham Bands 2m/440 2m, 222, 440 440 2m, 6m, 440 2mid440  2m, 6m, 222, 440
Qutput Power 5W 5W SW s5W 5w 5W (.3 222 MHz)
RX Coverage (MHz) 118-136, 136-174 1-1300 Ham 5-16, 48-999 76-200 5-999
(cellular blocked) 400-480 mult-mode + wide FM 300-999
Air Receive Yes Yes — Yes Yes Yes
Memories 200 435 40 220 112 901
Alphanumerics Yes Yes MNo Yes Yes Yas
Dual RX Yag Dual No No Mo Yes
Dual Knobs No Mo Mo No No No
Auto Rptr Shift Yes (2m) Yes Yes Yes Yes Yes
Tone Scan Yes Yes Yes Yes Yes Yes
Backiit Keypad No Yes Glows Yes Mo Yes
Cloning Yes Yes Mo Yes Yes Yes
Computer Prog. Yes Yes Mo Yes Yes Yos
Ant. Connector SMA SMA BNC SMA SMA SMA
12 VDC Operation Yes Yes Yes Yes Yes Yes
Yes Yo Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
Mo Yes No Yes Yes Yes
3 3 3 3 3 4
12W 12W 1/4W aW 12W 12W
Yes Yes Yes Yes Yes Yes
10 10 — 9 = g
$429 $349 $319 $235 £209 $350

GORDON WEST

HAM TEST PREP TAPES
BOOKS SOFTWARE VIDEOS

Prepare for your ham test with “Gordo™”
WBENOA as your personal instructor.

¢ THE NEW THEORY on audio cassettes
MNo-Code Technician (4 tapes)
General Class (4 tapes)
Amateur Extra Class (6 tapes)

e THE CODE on audio cassettes
Learning CW (0-7wpm 6 tapes) ....$29.95
Speed Builder (5-16wpm 6 tapes).$29.95
Speed Builder (10-28wpm 6 tapes) $29.95

© NEW STUDY MANUALS by “Gordo"
No-Code Technician (Element 2) .$11.95
General Class (Element 3) $12.95
Extra Class (Element 4) $19.95

e PC SOFTWARE with study manuals
No Code Technician (Element 2) .....$34.95
Tech/Tech+/Gen. (+ Code Windows) $49 95
General Class (3+Code, Windows)....$34.95
Extra Class (4 + Code Windows})........$39.95
Ham Operator (Tech.-Extra + Code)...$64 .95
Morse Software Only

® VIDEQ VHS with study manual
No-Code Tech Video Course .........$29.95

Add $5 00 shipping 151 item, $.50 each additiona
Frionty Mail 2-3 day serace available
VISA, MasterCard, Descover & AMEX Accepied

w5YI Group
www W5Yl.org

800-669-9594
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The optional digital voice recording sys-
tem can store the tone up-code se-
quence, and it behaves much like a
commercial radio on those UHF re-
peaters working mostly commercial
Motorola converted-to-ham equipment!
The Yaesu 50R is also water-resistant
and carries many submersible ratings
like companion Vertex Standard marine
eguipment.

Just above the $200 mark is the Alinco
DJ-V5TH dual-band HT, which has 200
memories, an alphanumeric display,
direct frequency input, and a receiver
that covers from 76 to 999 MHz, cellular
blocked. The design follows the Yaesu-
inspired look of a distinctive display with
a keypad on the bottom.

Several other manufacturers followed
Yaesu's lead on that aspect of HT
design, buttook a deep breath when they
saw the new Yaesu VX-5R with triple-
band capabilities, one band at a time.
The VX-5R is water-resistant and offers
full transmit and receive capabilities on
6 meters, 2 meters, and 70 cm. The VX-
SR also gives you AM shortwave recep-
tion from the bottom of the AM broadcast
band to 16 MHz, and then full FM scan-
ner reception from 48 MHz to 999 MHz!
The VX-5R comes with a high-capacity
lithium-ion battery, built-in tone encode
and decode, 220 memories, an 8-digit
alphanumeric memory-tag capability,
and all sorts of Yaesu search and seek
and find scanning capabilities. It's a
smart radio, too; it will even reduce its
own power if it detects that an incoming
signal is nearby. The VX-5R has been
seen selling for a little over $235, mak-
ing it the least expensive one-band-at-a-
time, triple-band handheld.

w

At the $250 price level, RadioShack
offers the new HTX-420. a dual-band
handheld, one band at a time.

At the $250 price level ICOM offers
the IC-2GXAT, RadioShack offers a
brand new HTX-420, and Kenwood
continues with its popular TH-G71—all
dual-band handheld transceivers, one
band at a time. The ICOM IC-2GXAT is
advertised as the world’s only 7 watt
nandheld. You get 7 watls if you use
ICOM'’s BP-132A battery or an external
13.5 volt DC power source. This kind of
power makes the unit mighty warm, but
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an added 1 or 2 watts output might help
if you are marginal into a distant re-
peater with a fixed antenna system. The
ICOM 7 watt HT has been around for
several years and will continue in the
line for those who love this unit and rec-
ommend it to their pals.

The RadioShack dual-band HT, the
HTX-420, was a welcome addition to a
ham radio line that hadnt seen a new-
comer for several years. This dual-band
radio does one band at a time, even
though you may see the second band
shown in the display. It holds 100 mem-
ory channels, a simple step for CTCSS
encode/decode, offers S.AM.E. (Spe-
cific Area Message Encoding) weather
alert and 16 backlit keypad with 6
autopatch dial speed locations, and
even includes a built-in fluxgate com-
pass just in case you get lost out on the
trail. The new RadioShack HT also offers
AM air-band reception and partial VHF
reception. Although the unit doesinclude
weather reception at 162 MHz, general
VHF reception only goes from 142 to just
below the marine band at 156 MHz. On
UHF, however, out-of-band transmit
keystrokes allow it to open from 420 to
470 MHz! Sorry, there are no alphanu-
merics. The RadioShack HTX-420 is
one solid performer, though.

At just over $259, Kenwood comes in
with the well-respected TH-G71 dual-
band handheld for 2 meters and 440
MHz, one band at a time. It holds 200
memory channels with the optional PG-
4P programming cable, and offers rel-
atively good wide-frequency coverage,
including the AM aircraft band. The key-
pad is back-lit, and it pumps out a hefty
6 watts at 13.8 volts DC on VHF, and
just about 6 watts on UHF, too. ltis easy
to program and is justa good plain work-
horse radio.

Brand new from ICOM America is the
IC-T90A tri-band handheld, seen sell-
ing for around $259. The three bands
are 6 meters, 2 meters, and 70 cm,
along with a huge, wide-open receiver
that covers the bottom of the AM broad-
cast band continuously up through 999
MHz (with cellular blocked, of course).
This would give AM reception of short-
wave, WWV, and aeronautical, and all
of these could be stored in any one of
the 500 memory channels. Yes, each
memory channel will hold alphanumer-
ics. The backlit keypad can illuminate
with three different colors, something
new for ICOM handhelds. The T90 fea-
tures weather alert, a lithium-ion bat-
tery, preprogrammed television chan-
nels, a “weatherproof’ water-rating
patterned after ICOM submersible
marine VHF handheld radios, plus

www.cqg-amateur-radio.com

MW "‘;*.l ! 1= B e | E————

!ﬂ

A T b e e e SR L e R i i S 11 vl

_ H Tﬂ LH ( IC-2720H - Expanding Your FM Mobile Horizons )

Want fo add new-found fun and excitement in your mobile pursuits? Check out lcom’s new IC-
2720H Dual Band FM mobile fransceiver. It's looded with today’s hottest features, a joy to
operate, and it will do crossband repeat. This unique transceiver is comprised of a small main
unit, @ remofe-mount control head and on 11 foot interconnecting cable. It instolls in o snap
ond produces a custom “builtin look” everyone will envy.

ROAD FRIENDLY, SURVIVAL READY! The IC-2720H features full duplex ZM/70(M
operafion, plus it simultoneously receives
signals - the right side is o wide band receiver
covering 118-174, 375-550, & 810-999.990
MHz, while the left side covers the ham bands
between 118-550 MHz. Eoch band has its own

funing, squelch and volume confrols for easy
operation, and all operating parometers are

IC—2720H
directly accessible from the supplied mulfifunction mic. This transceiver has it all!

The IC-2720H delivers 50 watts output/2M, 35 watts/70CM and lower power selections of
15 and 5 watts per bond. Additionally, it has 212 memories, 10 banks that can store up fo
200 mix-and-mafch memories each, os desired. For weather watchers, the IC-2720H is
preprogrommed with NOAA weather channels, and has o weather alert system that sounds
an olarm when receiving a NOAA weather alert or bulletin.

Particularly atfractive is the IC-2720H’s inclusion of both CTCSS and DTCS encoders and
decoders. Plus there’s o tone-scan system that determines o repeater’s required access tone
and automatically loads it in CTCSS or DTCS memory. Either decoder can also be used to

silently monitor o continuously-busy repeater and respond with alert beeps when receiving o
specific fone or code. Further, the CTCSS decoding system is directly compafible with CTCSS

encoders in oll makes and models of FM fronsceivers (although other stations may wish fhey

too had an 1C-2720H for silent monitoring) !

CROSSBAND REPEAT TOO! Like high tech fun? The IC-2720H is capable of crosshand

repeat operation; It's like having a 50 watt rig right in your hand! Avoid unouthorized

operation by acfivating either the CTCSS or DICS for “Closed Repeater” operation. For
information about acceptable crosshond repeat operation, contact lcom’s literature request
hotline at 425-450-6088 and osk for our crossband repeat brochure. This document is

downloadable from the web.

Ready fo open new dimensions in FM mobile enjoyment ond stoy survival ready for
emergencies too? Icom’s new IC-2720H is the key. Check it out at your fovorite dealer today!

PVl Vi your cushorized kom doakor fodoy
g

Why not? You deserve it!

O
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DONATE YOUR
RADIO

Turn your excess Ham
Radios and related items
into a tax break for you
and learning tool for

Kids.

Donate your radio or related
gear to an IRS approved
501 (¢)(3) charity. Get the tax

credit and help a worthy cause.

Equipment picked up
anywhere or shipping
arranged. Radios you can
write off - kids you can’t.

Call (516) 674-4072
FAX (316) 674-9600
e-mail:crew@wb2jkj.org
www.wb2jkj.org

Y

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22
P.O. Box 1052
New York, NY 10002

Bringing Communication to
Education Siuce 950
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receive modes of FM, narrow FM, wide-
band FM, and AM. | like the idea of those
preprogrammed TV channels!

The new ICOM T90 has that distinc-
tive look with a keypad on the bottom,
and a very rugged feel when you press
any of the up/down buttons or keypad
numbers. ICOM has gotten away from
that rocker button to the more conven-
tional up and down buttons, and those
of us with big fingers will enjoy this new
feature! The T90 is brand new, so ex-
pect to hear more and more glowing (in
three colors) reports about it on the air!

The IC-T90A, brand new from ICOM
and seen selling for around $259, cov-
ers 6 meters, 2 meters, and 70 cm, and

also has a huge, wide-open receiver

that covers the bottom of the AM broad-

cast band continuously up through 999

MHz (cellular blocked).

At $279, ICOM offers the lowest
priced full-featured, double-band,
simultaneous-receive HT with the IC-
W32A. Both bands at the same time are
often a necessity for emergency com-
municators. The IC-W32A has been
around for many years and continues to
offer good, solid performance with 200
memory channels, double-band re-
ceive (either VHF/UHF, VHF/VHF, or
UHF/UHF), wideband reception (in-
cluding air), alphanumerics, automatic
repeater shift, back-lit keypad, cloning,
and the common BNC antenna jack. It's

easy to modify with a single “diodecto-
my,” so the IC-W32A continues to live
even though there were a few months
when dealers were claiming all stock
had run out.

Above $300

Kenwood and Yaesu both have
launched new handhelds with bunch-
of-bands capabilities. Yaesu calls its
new 6 meter, 2 meter, 222 MHz, and
440 MHz submersible handheld a tri-
bander, even though it has 4-band
capabilities. The VX-7R offers 5 watts
on 6 meters, 2 meters, and 70 cm, and
a little over a quarter watt output on the
222 MHz band. It also has double simul-
taneous band receive on any two bands
of choice.

The VX-7R is also a sensitive short-
wave receiver, covering from the bot-
tom of the AM broadcast band all the
way up to 999 MHz with AM reception
plus wide and narrow FM. Weather
channels are stored in special memory
slots, and it even includes weather alert
plus capabilities to stay working after 30
minutes of submersion in 3 feet of rain-
water. The Yaesu VX-7R comes with a
1300 milliamp/hour lithium-ion battery,
and it supports Yaesu's proprietary
internet access system called “WIRES."

The new Yaesu VX-7R offers 5 watts on

6 meters, 2 meters, and 70 cm, and a

little over a quarter watt output on 222

MHz. It also has double simultaneous

band receive on any two bands of

choice. The VX-7R is in the above-$300
price range.
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In fact, it has a special key justto access
“WIRES" systems.

Of course, what ham would be seen
with an HT without a built-in clock,
timers, spectrum-scope display, and
emergency strobe/beep feature in case
your voice gives out but you need to
have someone spot you at a distance
lying on the deck? | was very surprised
to see how functional the bright strobe
Is at a distance!

Of course, everything is laid out in the
usual Yaesu keys-at-the-bottom dis-
play, a design that many others are try-
ing to duplicate! However, Yaesu has it
right with its 4-band submersible hand-
held, reasonably priced at $350. The
built-in barometer is extra!

Kenwood’'s brand-new unit is a tri-
bander, Model TH-F6A, working on 2
meters, full power out on 222 MHz, and
70 cm. It is also a double simuitaneous
band receiver giving you audio out on
two bands at a time, plus single-band
dual-frequency (VV/UU) capability. The
Kenwood TH-F6A features 435 memo-
ry channels and shortwave reception
from 500 kHz to 1,300 MHz. However,
catch this: Only Kenwood offers short-

Kenwood's TH-FBA is a tribander that
works on 2 meters, full power out on
222 MHz, and 70 cm. It is also a dou-
ble simultaneous band receiver giving
audio out on two bands at a time, plus
single-band dual-frequency capability.
An added feature is shortwave recep-
tion with SSB and CW, as well as AM.
The TH-F6A is priced at the $350 mark.

www.cq-amateur-radio.com

wave reception with SSB and CW
modes as well as AM! No other hand-
held offers SSB shortwave receive.
When we played with the unit on the 20
meter ham band for shortwave recep-
tion, it did very well, but it really needs
an external antenna for SW receive.

The F6 ships with a 7.4 volt, 1550 mil-
liamp hour, lithium-ion battery, and the
rocker switch does a good job of select-
ing up and down, as well as left and right
even with big fingers. It also sells at the
$350 mark.

Keep in mind that Kenwood contin-
ues with the TH-D7A dual-band, double
simultaneous reception, including the
1200/9600 built-in terminal node con-
troller. lts display shows information
each time a correct APRS data is re-
ceived—no computer needed. It is the
only handheld with this built-in capabil-
ity, and with all this handheld can do with
an external GPS, | wonder when Ken-
wood will go with an updated D7A with
built-in GPS capabilities. After all, they
can do it with an FRS radio, so why not
build GPS into a ham radio HT?

Conclusions

Manufacturers of ham radio handheld
equipment continue to dazzle us with
more bands, more features, lithium-ion
capability in the battery system, and
even some radios that cantake aplunge
under water for 30 minutes and still sur-
vive. Weather alert is becoming built in.
Six meters and 222 MHz are no longer
“forgotten bands.” If anything was left
out in this year's new models, it was the
1270 MHz band that is a personal fa-
vorite of mine here in southern Cali-
fornia. Keep in mind, however, that 6
meters is really going to take a lot more
than the little rubber-duck antenna that
comes with the handheld!

Research your handheld purchase
based on which radio will be best for
your specific needs and budget, and get
any important accessories at the same
time as you buy the HT. Buy from adeal-
er who may do a little preprogramming
and give you more than just an un-
charged and unprogrammed handheld
straight out of the box—that is, unless
you have a pal with the same handheld
and you plan to clone. Cloning is good.
Dealers might offer that as an incentive
to buy from them. Handheld pricing
can't get much lower, and the typical
dealer mark-up is less than 2 percent,
so don't even try to fish for a better deal.

Enjoy all that these new handhelds
can do for you! | hope the accompany-
ing data charts will help, too. =
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* On:screen grapfling, your'own Jocal
forecast, andsmbich, muth more!

Our new
Vantage Pro®
stations let
you keep an
eye on critical
weather condi-
tions. Add our optional data logger and PC
software for even more analysis. Wireless or
cabled, starting at just $495!

Order now, or ask for your FREE catalog.

Davis Instruments

3465 Diablo Ave, Hayward, CA 94545
800-678-3669 » www.davisnet.com

" Accessories - FT-817

FT-897 - FT-100/D

Proven Performance IC-?W \ TS-SO
FT-817

One-Plug Power™

- 1800 mAh -
FAST CHARGING!

W4RT.

Electronics

One Big Punch~

Speech Compressor
for the MH-31 Microphone

* Increase Your Real Talk Power

* Usar Installed inside Your MH-31

« Optional Installation by WART

+ Tone Switch Usad 1o Select
Normal or Compressad Mode

= Great Audio with BIG PUNCH

+ Saject Heil HC-d Bfor HC-5
Elements for even MORE PUNCH

One BIG Punch also for
the FT-100/D, FT-897,
IC-TO6/MKIG, & TS-50

$69°

MOLEX CONNECTDR
TO THE FT-817
* Replaces Battery Cover Door
* 1800 mAh NIMH Batteries
* Uisa Internal FT-B17 or
External Battery Charger

* Over-Temperature Protection FT-817 & FT-897
» Over-Current Protection CW & SSB Fllters
Low Filter Prices
FTEHE; SEE ? m Pack Fully FT-897 Compatible
e | N
for more details!
CW & SSB FiL. - 500-Hz CW [7-pole Collins)
Want Both TERS ST1ia™
Together In Your FT-8177 .23 kHz SSB (10-pole Collins)
s$129"

One-Board Filter

e - Both for just $239™

Installed With Any Manuad Tunor!
' FT-817 One-Touch Tune™

Eﬁr.“ PSK3 WEER T DT omecit Tua, Mo Mo
gor A Operston Having w Change tha FT-417 s oo
FAST CHARGER to Obtain » Tuming Carres
for the FT-817 FT-100/D & FT-897
Charges OPP One-Touch Tune”

in about 2 hours! Scives the FT-1000 & FT-8%7 Tuning Probiem

odoie for Elch Hag
$7T9™ incd wnll wart Works Grast wes o LDG AT-T1MP & FT.11

ORDER ON-LINE  Our LDG Tuners are One Touch Tuse Compatitie

www.WART.com raxasessoises VISAMC
Phone Orders Only: 866 535 4442 - GigaParts Shpping Adcisans’
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He’s baaaaccckk! Just in time for those chilly winter nights when you
want fo snuggle up next to a warm soldering iron, “Mr. Heathkit,”
WBB8VGE, moves us up to 2 meters with his step-by-step program for

restoring an early FM classic.

Keeping the Green Flame Burning
Part I1I—Restoring the Heathkit HW-202

BY MIKE BRYCE,* WB8VGE

day you can plop down less than $150 and walk away
with one of the newest microprocessor-controlled 2

meter FM radios made. It scans and it has tone encod-
ing, tone decoding, digital readout, 70 watts of RF, and a zil-
llon memaories. That's today. Thirty years ago, however,
things were very different. Anything above 50 MHz was con-
sidered the final frontier! The 2 meter band was largely unex-
plored. There were no set rules and no band plan was in
place. (There still is no uniform national band plan—ed.)

Heathkit knew there was money to be made by producing
equipment for this wide-open band. lts first attempt was a
warmed-over idea coming from the new CB boom in the mid
60s. The HW-30 “Twoer” was born. It was one of the many
“Benton Harbor Lunchbox” transceivers. Introduced in 1960,
the HW-30 sold all the way until 1971, when production
ended. The Twoer was a simple, inexpensive way to explore
the then little used 2 meter band. The Twoer Lunchbox pro-
vided a lot of fun with its AM transmitter and regenerative
receiver. Fun it was; practical it was not.

At about the same time, in 1968, Heathkit introduced the
HW-17. The HW-17 remained in the Heathkit catalog only a
very short time. It was discontinued in 1969. Heath reintro-
duced an improved model, the HW-17A, late in 1969.
Production lasted only another year, and the HW-17A was
discontinued in 1970.

Operating on the 2 meter band, the HW-17 was really a
trans-receiver. The transmitter was crystal controlled, while
the receiver had variable tuning. Amplitude modulation was
used in the HW-17's transmitter. Later on an FM adapter was
available, but the adapter never did seem to work well and
very few hams got it to work correctly. The HW-17 was
plagued with all sorts of little problems, many of which the
engineers were never able to resolve.

Today, because of the short time both units were in pro-
duction, the HW-17 and 17A are quite hard to come by. They
sell for more now than they did when they were new. They
are only useful as collector’s pieces, and | have never heard
one onthe air. Allin all, Heathkit learned a great deal between
the Twoer and the HW-17.

*955 Manchester Avenue SW. North Lawrence, OH 44666
e-mail: <Prosolar@sssnet.com>

Note: Parts | and Il of this series dealt with restoring the

HW-16 (December 2000 issue) and HW-101 (November 2001),
respectively.

Here's an HW-202 sitting on my workbench. If you can make

out the reading on the wattmeter, you’'ll see that the HW-202

can send up to 15 watts of RF to the antenna. (Photos by
the author)

The 2 meter band was changing during this time, too. With
the influx of wide-band FM commercial equipment, amplitude
modulation was put to rest on the VHF bands. Channelized
operation on set frequencies meant you did not need a tun-
able receiver. Crystal control was required for both the receiv-
er and transmitter. (No one in ham radio had even heard of
a frequency synthesizer at this point.—ed.)

The HW-202

Heathkit went back to the drawing board and set out to design
atruly usable 2 meter transceiver. When the smoked cleared,
in 1973 Heathkit introduced the HW-202, a rig that stayed on
the market until 1977. Although the exact number may never
be known, most guess Heathkit sold tens of thousands of the
HW-202. At one time the kits were flying out of Benton Harbor
so fast that there was a waiting list to buy one.

The HW-202 is a crystal-controlled 2 meter FM transceiv-
er. It will produce up to 15 watts on any of six transmit fre-
guencies. The receiver claims a respectable .2 pV usable
sensitivity.

There is a front-mounted meter which serves as a relative
power output meter as well as an S-meter on receive.

“
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The HW-202 undergoing repairs.

Transmit and receive frequencies were selected by a series
of push buttons. Heath was less than up front in its ad copy
about the HW-202's crystal capacity. Although you only had
six different “channels,” the push buttons allowed you to sep-
arately select your transmit and receive frequencies for a total
of up to 36 different frequency combinations. For example,
you could transmit on 146.94 and receive on 146.52, or trans-
mit on 146.52 and receive on 147.23. It was more ad hype
than something you could really do, since even in the early
days of repeaters you couldn't get tar by transmitting on the
input of one machine while listening to the output of anoth-
er! For the majority of hams, the HW-202 remained a six-
channel 2 meter FM transceiver, and it was up to the end
user to supply the crystals.

All in all, the HW-202 was quite a buy at only $189. You
could add the optional tone-burst board and the AC-operat-
ed power supply, the HWA-202.

Today the HW-202 makes a great transceiver for packet,
especially if you monitor a DX spotting cluster or have a radio-
linked weather station using APRS. You also can stick one
in the shack to keep in touch with your friends on the local
repeater. Best of all, it's very easy to operate—no micro-
processor mumbo-jumbo here. Off-on, volume, and squelch
are the only controls you need to mess with.

The HW-202 is a low-cost workhorse. It can be had on the
used market for less than $50, and sometimes a lot less. I've
paid as little as $10 for one in perfect operating condition.
Get the manual, because you will need it. Also, because the
HW-202 is crystal controlled, take into account that more than
likely you will need to “recrystal” the radio to suit your needs.
The radio originally came with a 146.34/94 crystal set. At the
time, Heathkit said those crystals would provide coverage 1o
80 percent of the country. The 34/94 pair was the “national”
repeater set at the time.

Inside the HW-202

When you compare the HW-202 with one of today’s 2 meter
radios, the HW-202 is a real monster. It's huge! The radio’s
size is also an advantage, though. It makes the radio much
easier to work on.

There are four fiberglass PC boards inside the HW-202.
The power-supply-regulator and hash-filter board is located
directly under the meter. This board also holds the meters
lamp. Next, the receiver board is right on top. There is a row
of crystals nearly in the center of this board.

The front edge of this PC board holds the receiver oscilla-
tor and the various doublers. Along the left edge are the front
end and the mixers. The signal path wraps around the board
and ends at the bottom of the board, with the IF |C chip locat-
ed in its socket. The speaker of the HW-202 is located
between the front panel and the rest of the circuit boards.

Flipping the HW-202 over on its back, you see the trans-
mitter board. The transmit crystals are hidden under a small
aluminum cover. On this board, while looking into the face of
the radio, the series of coils on the very right are the
transmitter doubler, tripler, and low-power output stage.
You can see a small coax cable running from this board to
the PA (power amplifier) PC board located on the very rear
of the radio.

In the center of the transmit board you find the microphone
audio circuits. As you move toward the left, the Variac diode
that is used to frequency-modulate the carrier is located In
the lower left of the PC board. The rest of the PC board holds
the transmitter oscillator.

The PA board is mounted on the rear of the radio. You can
see the studs of the RF power transistors poking through.
Also mounted on the PA board is the T/R switching relay.
Also, there is a large plug that mates with the matching sock-
et that completes the control circuits between the four boards.

The many wires used to connect the various PC boards are
long enough to allow removing a PC board without damage
to the wiring harness. This makes it easy to get voltage read-
ings on the bottom of the boards. Only the rear-mounted PA
board is hard to get at.

What Goes Wrong With the HW-202?

Looking back at all the HW-202s | have worked on, there is
no pattern of failure. Some will transmit but won't receive.
Other times the problem is reversed, with a working receiv-
er and a dead transmitter. I've yet to find one with a bad RF
power transistor in the PA, although | am sure there are plen-
ty of them out there.

If you pick up an HW-202 that seems to have both receiv-
er and transmitter problems, it's a sure bet the radio has been
hooked up backwards to a power source. Although the HW-
202 has an internal reverse-polarity-protection diode, it's pos-

The receiver section of the HW-202. The coils down the cen-

ter of the PC board are used to “net” the crystals on fre-

quency. This is a fine-tuning adjustment necessary in the
days of crystal control.
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Another look at the receiver PC board. The small board on
the right is the DC filter and holds the reverse-polarity-
protection diode.

sible that someone toasted this diode by repeated reversed
connections. If this is the case, then you're off to a real inten-
sive troubleshooting trip through the radio. Just about all the
transistors and ICs will be toast. Therefore, make sure you
observe the correct polarity of the power source before apply-
ing power to the HW-202.

A Few Quick Tests

Take a look at the rear of the radio. Make sure you have the
speaker switch switched to the internal speaker. You will need
to supply 13.8 volts to the radio via its power leads. Turn on
the power and you should see the meter lamp glow. If not,
don't worry. It may just be a burned out lamp. I've seen this
a lot. Most people don't seem to worry about replacing the
meter lamp, so don't worry immediately if you don't see the
lamp come on.

Open the squelch control and adjust the volume to a com-
fortable level. Try operating the squelch. If the squelch clos-
es properly, good. If not, you will need to dig a bit deeper, but
for now let's say that the squelch is working.

A quick way to tell if the receiver Is working is to use an HT
and transmit on the HW-202's receive frequency. If you can't
hear the HT, then try this tip: Adjust the volume control to a
comfortable level. Select a frequency that has a crystal
installed. While listening to the audio, remove the crystal from
its holder. You should hear a noticeable drop in receiver noise.
The crystal oscillator will stop when the crystal is pulled. With
the crystal out of the circuit, there's no mixer action in the
receiver and that makes for a noticeable drop in receiver noise.

If you can't hear any difference, be sure you pulied the cor-
rect crystal. Since the HW-202 uses diode swilching to select
the correct crystal, it's possible to have either a broken wire
from the frequency selector buttons or an open diode that
controls that crystal. Verify this by moving the crystal to anoth-
er location and trying again. Make sure you have the correct
button pushed in (or out) to select the crystal you want to use.

Over time, many of the component values are subject to
change. Sometimes these changes are enough to stop the
mixer oscillator dead in its tracks. The fix? Adjust T-106 in the
oscillator tank circuit with the correct alignment tool.

First, connect your VTVM to the test point used to monitor
oscillator activity. This is test point 101. This test point is the
tip of a resistor standing upright. When the oscillator is run-
ning, you should see at least one-half to a full volt on the meter.

Place a piece of tape on the alignment tool to serve as a
turns counter. This tape flag will make it much easier to
count the turns. While monitoring the test point on the
VTVM, slowly turn the slug one turn counterclockwise. It
the oscillator does not fire, return the slug back to its orig-
inal position and then one turn counterclockwise. If com-
ponent values have changed just a bit, one turn either way
should do the trick. Don't move the slug in T-106 more than
two turns in either direction.

If you can't get the receiver oscillator to fire, try this: Lift the
board from the chassis and reheat the solder pads on the
oscillator components. Solder fractures also can shut down
the oscillator.

If the receiver is working but is kind of deaf, then check the
first RF amplifier, Q101, on the receiver PC board. This dual-
gate MOSFET is easily zapped by nearby high-RF fields and
even lightning discharges during a thunderstorm. Lucky for
us, an NTE222 is an exact replacement for this MOSFET.

Squelch problems usually require a scope to see the
“noise” coming out of the receiver IF. No noise, no squelch.
The noise is rectified and applied first to an amplifier and then
to voltage-doubling diodes D108 and D109. The output of
this doubler goes to an emitter follower and then to the
squelch gate transistor, Q108. This transistor is used to turn
on or off the audio between the IF amplifier and detector IC,
IC102, and the audio-amplifier chain. Normally, as a rule of
thumb, no squelch usually means no noise detection or rec-
tification. A squelch that won't open up usually is associated
with a shorted transistor switch in the audio chain.

S-meter problems usually are linked to diode D107 or
C167. Capacitor C167 taps a small amount of signal from
T104. Diode D107 rectifies the signal, and the resultant DC
is applied to the S-meter.

Transmit Problems

If your HW-202 suffers from low transmit power, suspect low-
power driver transistor Q210, a 2N3866. Transistor Q210 is
used to drive the PA transistors to full power. Most of the time
you'll find the driver transistor to be open. What power you
may see is coming from the last doubler stage. A quick check
of the problem is easy. Monitor the transmitter’s current when
the PTT button is pushed. A healthy HW-202 should draw
about 3 amps at 13.8 volts for about 12 watts of output into

Yet another close-up of the receiver section. The audio-out-
puttransistors are on the very bottom right of the photograph.
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a 50 ohm load. If you see very little current, then either there
IS not enough drive or one or more of the RF power transis-
tors have opened.

Just as in the receiver, the components that make up the
tuned circuits for the transmit crystal oscillators may have
drifted out of spec. This time monitor transmit crystal oscil-
lator Q201 at test point TP201. Move the oscillator coil’s slug
in one direction, then another. Usually one turn either way
will start the oscillator running once more.

I've run across several HW-202s that won't transmit.
Finding nothing wrong with the circuit, the fix has been to
add a small-value fixed capacitor—i.e., 20 pF—between the
base of the transmit oscillator transistor, Q201, and ground.

If you see excessive transmit current during key down, with
very little RF at the output, then one of the RF power tran-
sistors on the PA board has a collector-to-emitter short. What
| do is key the rig for several seconds and then find the hottest
transistor with my fingertip. If the transistor is shoried, it will
get hot! Getting to the power transistors is not an easy job.
Most of the time they are in good shape and never need to
be messed with.

Audio Problems

There are several transistors that make up the microphone
audio chain. Basically, they amplity the audio to a usable
level and then run the results through a pre-emphasis net-
work. From there, the resultant voltage is applied to Variac
diode D207. This is where the audio “FMs" the carrier.

A good way to start is by injecting a 1000 Hz tone into the
microphone input and following it first through the audio
predriver circuit and then the pre-emphasis circuit. You can
monitor the voltage applied to the Variac diode with your
VTVM. No voltage, no FM!

Here is the low-level transmit board. The frequency-netting
capacitors are about in the miadie.

If the receiver is working, but you can’t hear anything from
the speaker, check the position of the speaker selector switch
located on the rear apron. If it is in the external position,
guess what? You won't hear anything from the internal
speaker.

Provided the switch is in the correct position, use an exter-
nal audio amplifier and work from the low-level audio drivers
up to the speaker. If you find you have audio to the speak-
er, but still no audio output, suspect the plug and socket that
connects the rear apron to the rest of the circuit boards.
Sometimes |'ve seen bad solder joints and cracked/broken
PC board traces going to and from this plug. You might have
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Crystal Sources

The following are well-known and long-established sources of radio crystals, You may
find others on the web, but we can’t vouch for the quality of the their crystals.

Bomar Crystal Co., 201 Blackford Avenue, Middlesex, NJ 08846; phone: B00-526-
3935/732-356-7787; fax 800-777-2197; web: <http://www.bomarcrystal.coms.

International Crystal Mfg Co., 10 N. Lee Street, Oklahoma City, OK 73102; phone: 800-
725-1426/405-236-3741,; web: {hnp /iwww.icmfg.com/s.

JAN Crystals, 2341 Crystal Drive, Ft. Myers, FL 33906-6017; phone: 800-526-9825;
fax: 941-936-3750; e-mail: <sales@jancrystals.com>; web: <http://www.jancrystals.

to remove the PA board to gain access
to all the PC-board solder pads.

some More Tips

For reasons known only to the engi-
neers at Heath, the antenna connection
for the HW-202 is one of those nasty
RCA connectors. Although the ceram-
ic-insulated RCA connector is a very
good RF connector; the one used on the
HW-202 is a cheap chassis-mounted
affair. To add insult to injury, the RCA
connector has a crappy friction fit. If you
place the HW-202 into mobile service,
the antenna will fall off the connector.
What to do? I've seen a lot of HW-202s
with the RCA connector replaced with a
BNC connector. It's a messy job. | pre-
fer to use a simpler method. A short
piece of coax is terminated into a PL-
259. The otherend is an RCA plug. This
short pigtail is held in place by remov-
ing one of the back cabinet screws and
a nylon cable clamp. This way, the
clamp holds the plug into the RCA con-
nectoron the radio’s rear apron, and the
PL-259 makes it easy to connect your
mobile antenna via an inline barrel con-
nector. This is my preferred method of
mating an antenna to the HW-202. It
preserves the original look of the radio.

If you're really lucky, you might find a
HW-202 that is filled with all the crystals
you need for your local repeaters. Most
of us are not that lucky, though. You can
order new transmit and/or receive crys-
tals from Jan Crystals or a few other
sources (see box).

If you need only receive crystals, a
much cheaper way is to order them
through RadioShack. Yup! The Heath-
Kit engineers decided to use the 10.7
MHz standard as the IF frequency of the
receiver. That's great for us, because
It's a very common |IF used by a great
deal of FM receivers. Everyone seemed
to use 10.7 MHz as an IF, including
RadioShack for its scanners. There-
fore, order any crystal frequency you
like from your local RadioShack for
about five bucks a pop. (Heathkit scan-
ners also use the same 10.7 MHz IF, so
you can order crystals for your GR-1132
scanner from RadioShack, too!)

Here’s another tip: Don't tell the guy

behind the counter at RadioShack you
need crystals for a Heathkit HW-202.
Just tell him you need a few crystals for
an old Realistic scanner. When itcomes
to ham gear, especially old ham gear,
the slogan at most RadioShack stores
usually ends up to be “You have ques-
tions; we have blank stares.”

Also, don't get too carried away with
the diddle stick (technical term for an
alignment tool—ed.). It's possible to
tweak the front end of the HW-202 so
tightly that it is almost stone deaf if you
move 600 kHz away. The same thing
can happen to the transmitter. It's best
to tune the radio in the segment you will
be operating the most. If you want to
use the HW-202 on packet, then tweak
it for the 145 MHz band.

The HW-202

It's hard to find a 2 meter transceiver
better than the HW-202. Sure, its
quartz-locked technology pretty much
holds you to a half-dozen repeaters. On
the other hand, though, most of us usu-
ally *hang around” on one or two re-
peaters anyway. The only 2 meter radio
In my shack is an HW-202 feeding a
homebrew J-pole antenna. It monitors
the local ragchew repeater, and | also
have it crystalled for the Skywarn
repeater and a few simplex frequencies.

The HW-202 will produce more than
enough RF to the antenna to make
working simplex interesting. And you
know what? They sound great! There's
room-filling volume even from the inter-
nal speaker. The transmit audio is full
and robust. I've gotten many compli-
ments about my transmit audio when |
am using my HW-202.

If that's not enough, they are built like
tanks. They should last for a very, very
long time.

The HW-202 is a hard act to follow.
However, Heathkit did the 202 one bet-
ter with the introduction of the HW-
2026. It was the world’s first fully syn-
thesized 2 meter radio in kit form—and
Heathkit's first and only product recall!

Next time we meet on the pages of
CQ, I'll take on the HW-20386, the radio
that replaced the ill-fated HW-2026 two
meter FM transceiver. ]
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Reader Survey
February 2003

We'd like to know more about you—about who you are, where you live, what kind(s) of work you do, and of course,
what kinds of amateur radio activities you enjoy. Why? To help us serve you better.

Each time we run one of these surveys, we'll ask a few different questions and ask you to indicate your answers by cir-
cling numbers on the Survey Card and returning it to us. As a bit of an incentive, we'll pick one respondent each month

and give that person a complimentary one-year subscription (or subscription extension) to CQ.
Our articles this month cover a broad spectrum of amateur spectrum, from antennas for 160 meters to handhelds for

70 centimeters, so we'd like to find out which bands are your favorites.

Please indicate which choice(s) best describe your activity on each band:

Band Equipped to Operate Occasionally Frequently Favorite Band
Meters (Freq.) (Radio & Antenna) Operate Operate (Select only one)
160 (1.8 MHz) 1 16 31 46
80/75 (3.5 MHz) 2 17 32 47

40 (7 MHz) 3 18 33 48

30 (10 MHz) 4 19 34 49

20 (14 MHz) 5 20 30 50

17 (18 MHz) 6 21 36 51

15 (21 MHz) Y 22 37 52

12 (24 MHz) 8 23 38 23

10 (28 MHz) 9 24 39 54

6 (50 MHz) 10 25 40 55

4 (70 MHz/Europe) 11 26 41 56

2 (144 MHz) 12 27 42 57

1.35 (222 MHz2) 13 28 43 58

70 (430 MHz) 14 29 44 59

33 & Lower 15 30 45 60

(902 MHz & Higher)

Thank you for your responses. We'll be back with more questions next month.

What You’ve Told Us...

e

&

Oops... we accidentally ran October's survey results last month before giving you
September’s responses. So, to get things straight again, here are the results of our
September survey on emergency preparedness:

A surprisingly high 17% of you said you had participated in amateur radio communi-
cations directly connected to the attacks on America of September 11, 2001. In addition,
37% of you said you had participated in emergency or disaster communications within

the past year, and 44% had taken part in amateur radio public-service events. Considering
that our survey demographics over the past year and a half show that. on average, 31%
! of you say you're active in public-service communications, that’s pretty impressive (on

:i‘ this survey, 43% said they're active in public service).

A = Regardless of actual activity in public- service communications within the past year,

= _——————=" o thirds of you consider yourselves prepared to respond (14% report an “excellent”

{_F level of emergency preparedness; 52% say “good”); and more than one-third of you (36%)
5 say you're better prepared to respond in an emergency today than you were a year ago.

——————"~  Added to the 38% who said they were well-prepared a year ago and still are, that's 74%

e r——t of you who have maintained or improved your skills!
‘&_’______; Finally, we asked how your feelings have changed in the past year about the contin-
m ued importance of amateur radio. Overall, 93% of you believe amateur radio /s still impor-

— === tant in our post-9/11 world, with 38% feeling much more positive about it, 25% feeling

—_————  somewhat more positive, and 30% feeling about the same but with a positive view. Only
S——""T_"——"——u"" 4% had anegative view of amateur radio’s continued importance, and no one had a “much

-._____.—-—""-—-—-—ﬁ - 4
_‘_% more negative” view.
X ——— This month’s free subscription winner is Harry Johnson, KC8IXA, of Coloma, Michigan.
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KOGRM says he enjoyed WB8VGE's “Confessions of a Heathkit Collector” in our
January 2002 issue so much that he felt he needed to provide some balance in the
form of what he termed a confession “on the darker side of amateur radio, those
who have no respect for purity and mint condition!” However, it's really the true
spirit of amateur radio in action (and when better to provide this “balance” than in
the same issue as another WB8VGE restoration article?).

Confessions of a Radio Modifier
(Butcher)

BY DENNIS R. MURPHY,* KBEGRM

neers, the old stuff, collectors, and collections, from a time

when radios glowed in the dark, Gee, when | got my license
in 1956, | was delighted that my homebrew 6AG7-807 trans-
mitter worked with my Windom antenna. It didn't take long after
that, though, for the dark side of the homebrewing art to surface
in my workshop!

My National NC-57 was the first to suffer. | changed some
knobs. Then | got my Conditional license’ and when a Heath
DX-100 kit arrived, man, was | rolling! | built it and got on the
air. | had an open-wire, center-fed Zepp and no antenna tuner,
so | tied the feedlines together and ran it ungrounded. It wasn't
too long betore the transmit toggle switch was paralleled with a
relay and | had a foot switch on the floor. Then someone smarter
than me came up with the 10 meter neutralizing wire over the
driver shield— right down my alley. Oh yeah . . . | changed the
knobs, too!

The NC-57 was traded for a National HRO-7. The HRO went
untouched for quite a while until | purchased a new four-section
main-tuning-capacitor assembly on New York's Radio Row (fond
memories), The HRO was traded for a Hammarlund HQ-160.
(You out there have one of those? | still have mine!) It had an
oscillation problem when in the double-conversion mode, and
after looking at KOCMX's Hammarlund manual, the choke on my
second converter plate shorted out and that fixed it, Then it drift-
ed some, so a 6.3 volt filament transformer was installed inside
and the oscillator tubes stayed on 24 hours a day, no drift. The
Hi-Z headphones | had didn't work too well, as Hammarlund was
one of the first manufacturers to put the headphone jack in the 4
ohm speaker circuit. The addition of a 4 ohm to 2K ohm trans-
former on the headphone jack made the phones work great!

Finally, | joined the SSB crowd when | purchased a Drake T-
4X transmitter and R-4 receiver. Well, it wasn't long before |
could see that the tune-up on the T-4X function switch was going
to eat my finals in nothing flat. What to do? HA! | removed the
microphone jack and installed it on the back (along with another
jack for RTTY and a No. 10 ground boit). After some wiring
changes, | could put the function switch in “tune” and nothing
happened until | pressed and held the new SPST push-button
switch in the old mic jack hole. | still have the original finals!

|really appreciate CQ having articles about early radio pio-

*111 W. Anikara Avenue, E_ismamk:_ND 58501

*A Conditional license was the equivalent of a General, with the
exam given by volunteers (before the days of Volunteer Examiners)
to an amateur who lived more than a certain distance from the near-
est FCC office. It was discontinued when the Volunteer Examiner
program was started.—ed.

The R-4 didn't miss out either. It got the same headphone
treatment as the Hammarlund. The audio output tube was
changed to a 6AQ5, so | rewired the filament string for that. An
internal speaker was added, and | installed Millen spinner cranks
on the frequency tuning knobs. (The rest of the knobs were cool
and stayed.)

Next, 2 meter FM arrived in the area, and boy, was there a lot
of modifying to be done on that stuff, as we were getting com-
mercial gear such as the Motorola T33GGV, GE Progress Line,
and 24 volt DC government-surplus rigs with sub-miniature
tubes. Then 2 meter rigs appeared from WRL, Regency,
Genave, and others. | got a Genave GTX-200. It wasn't long
before | added heat-sink fins on the back, and toggle switches
replaced the slide switches. Then | needed a DTMF mic, so |
built a Heath Micoder with the Genave mic cartridge inside and
put a big 4-pin Amphenol mic connector on the side of the GTX-
200. There was no provision for an external speaker, so | mount-
ed a three-circuit (now called stereo) jack in the back with audio
and PTT available, then modified the car radio so keying the
Genave muted the car radio. It worked great!

Time passed and the Drake TR-7 line was on closeout, so |
purchased a TR-7A, the matching PS-7 power supply, the R-
7A, the board extension kit, and all the service manuals. Right
away the mic control was a problem. it was just barely off the
minimum stop for adequate modulation, so | pulled the trans-
mitter exciter board, cut a trace, and installed a 10K resistor in
series with the mic gain wiper, after which it adjusted very nice-
ly. The TR-7A was also scheduled for the PIN-diode switching
system (slightly modified, of course), extra filters, diode-switched
preamp, and a few other goodies. There was a mod list for the
R-7A as well.

This malady for modification continued, even at work in elec-
tronics for 37 years. | must admit, even strategic plans couldn't
cure me. | am simply a mods addict! | look around and | don't
think | have anything—transceivers, receivers, RF amps, anten-
na tuners, TNCs, test equipment, stereo set, tape recorders,
drills, house (extensive)—that | haven't laid hands on and . . .
Wait! The refnigerator—no mods! | apologize, fellas, for the
holes, wiring changes, etc., but it aiways seems | have an
“improvement” up my sleeve, and now that I'm retired. I'm hav-
ing fun, fun, fun! The newer stuff is harder to tinker with, but |
manage to get in a few licks from time to time. Maybe, then, the
callsign | have is the proper one for me. I've had it for almost 50
years, and the phonetics are just right: Kilo Zero Great Radio
Modifier! Want to hear what I've come up with for a Collins 51J4
with no mechanical filters?
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" Heil element, sleek black casing, and is only available direct
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. Illinois ham NOVV knows

from Tﬁl-]’at. I.eI s have audio guru Bob Heil tell it in his own ' it's no dream. He sounds
words: . great with STUDIO ONE

“This nmv' SMBIO ONE microphone definitely has
smoother sound over the Heil GOLDLINE element.”

On-air results have been nothing but spectacular. While
designed specifically for superior audio response from the

| and his Jupiter!

Jupiter and the upcoming Orion HF transceiver, STUDIO ONE O fh &r Model 307C
is also svitable for other HF transceiver brands. Visit our Jupiter External Speaker
web site at www.tentec.com or call (800) 833-7373 for Aecessories $98.00

more info.
1185 Dolly Parton Parkway
Sevierville. TN 37862
Sales Dept: 800-833-7373
Sales Dept: sales(@tentec.com

l . |l Monday - Friday 8:00 - 5:30 EST

W ept VISA, Mast d,
TEN -TEC H::f::f and A mfrf;ﬁaﬁ:- {E:pmﬁ

) o

Office: (865) 453-7172 « FAX: (865) 428-4483 302J) Remote 705 Desk 963 Swiiching
Repair Dept.: (865) 428-0364 (8 - 5 EST) Encoder/Keypad Microphone Power Supply
$139.00 599 95 $169.00

*(Connecting cable and table stand additional. Also available: 701 Hand Mic [528] and
S&H cost for Jupiter in 48 states is $16. With Power Supply, $21. 538AT Internal Automatic Antenna Tuner (299) (not shown)




In 2001 CQ sponsored a

one-time, fullyear operating award
to welcome the new millennium.

Here’s our wrap-up report.

Wrap-up:
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The CQ Millennium Award

BY RICH MOSESON,* W2VU

The idea behind the CQ Millennium Award goes back to
1947 and the CQ DX Marathon, a year-long activity
designed to encourage DXing as most of the world was
finally getting back on the air after the virtually worldwide
shut-down of amateur radio during World War |l. The CQ
World-Wide DX Contest grew out of the 1947 DX Marathon,
and from it, all of our other contests and operating awards.’

One element of the original DX Marathon has been lost
over the years, however, and that is the full-year timeframe.
Our contests pack their activity into a few weekends each
year, and our awards are open-ended,; if it takes 30 years to
make the necessary contacts and collect the QSLs, then it
takes 30 years. When we started planning our Millennium
Award, we wanted something a little different—an activity
with a beginning and an end, but not the pressure of a 48-
hour weekend contest. So we went back to the original con-
cept of the DX Marathon and settled on a full year in which
to qualify for the award.

The CQ Millennium Award

For those of you who missed the original award announce-
ment (or forgot the details), amateurs or shori-wave listeners
could qualify for the CQ Millennium Award by meeting the
basic requirements (minus QSL cards) for any one of our reg-
ular operating awards during calendar year 2001—the real
first year of the 21st century/third millennium. In other words,
if you could work or monitor 100 countries (CQ DX Award),
40 zones (WAZ Award), 300/400 prefixes (single-mode/
mixed-mode WPX Award), or 500 US counties (USA-CA
Award) between 0000 UTC January 1, 2001, and 2359 UTC
December 31, 2001, you were in.

The Envelopes, Please

We figured it would be at least a month before the first appli-
cations arrived. We were wrong. The first completed appli-
cation, from Don Christensen, W8WOQOJ, landed on my desk

*Editor, CQ; Millennium Award Manager
e-mail: <w2vu@cqg-amateur-radio.com>

before the second week in January was out, postmarked
January 8th. Don had worked the required 100 countries for
the DX portion of the award in just eight days! Overall, we
had six applications mailed in January, including the first two
of four separate filings by John Miller, WA2ZMUA. John even-
tually ended up qualifying for all four award segments, but
did it six different ways, working the DX and WP X Award con-
tacts on both SSB and CW, along with mixed-mode efforts
for USA-CA and WAZ. Wow!

John was one of 24 applicants from six countries who qual-
ified for all four award segments, out of a total of 178 valid
applications from hams and SWLs in 25 countries. The top
five countries were the US, Canada, Japan, Germany, and
Belgium. The DX Award segment was the most popular, with
158 applicants, followed by WPX (68), WAZ (44), and USA-
CA (30). This adds up to more than 178, because about one-
third of the applicants qualified for multiple endorsements.
The first ham to qualify for all four segments was Lou Hodges,
WOIL, on March 12th. The first SWL to meet the requirements
for all four endorsements was Dave Glow of Townsend,
Massachusetts, just a few days later. Actually, Dave took
longer to compile his logs than to monitor the required num-
bers of stations. He finished that task in just three weeks,
logging his 500th county on January 21st.

The first DX station to qualify for all four award components
was June Sim, VK4SJ, of Queensland, Australia, who fin-
ished on April 16th. June reports, “I spent a lot of hours in
the shack, ‘glued’ to my rig, to get all four parts and jumped
for joy when | got the last zone.”

Highlights

First of all, being on the receiving end of the logs gave me a
much greater appreciation for the tremendous amount of
work put in by our volunteer award managers, month after
month, year after year. Here, | was dealing with fewer than
200 total applications over the course of 15 months and | still
had trouble keeping current. In fact, | often fell behind (as
any award recipient will tell you) and am at least six months
late with this report. My apologies to all who had to wait, and

e T T e e . e e Y e e e ——— e ey~
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MEJ Speech Intelligibility Enhancer

e makes barely understandable speech highly understandable!

Even if you don’t have high frequency
hearing loss, you’ll dramatically improve
your ability to understand speech.
You'll get an edge in contesting and
DXing and enjoy ragchewing more.

Here’s what QST for April. 2001 said

“I expected a subitle eﬁl*u at best,
but I was astonished . . . The result was

to understand
speech, you must:
First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech mtellig-
bility 1s concen-

WFJ Speech Intelligibility Enhancer

WL

ok LA sCT ipns

“H’flﬂf did you say. 7" Can you
hear but . . . just can’t afu*mw undemtaud

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 n:.drh' half the
speech intelligibility is contained in
1000 to 4000 Hz range. but contains a
miniscule 4% of total speech energy.

On the other hand. the low frequen-
cies, 125 to 500 Hz have most of the
speech enerlg} (55%) but contribute very

lLigibility -- only 4%.
To dramatically improve your ability

little to inte

MFI-616

energy

nearly 20 dB.

MFJ Contest Voice Keyer

Transformer-coupled -- No RFI, hum or feedback . . . 75

seconds total, 5-messages . . .

Let this new microprocessor
controlled MFEJ Contest Voice
Keyer™ call CQ, send your call
and do contest exchanges for
you in your own natural voice!

Store frequently used phrases
like “CQ Contest this is AASMT,

“You're 59” .. . “Qth is Mississ-
ippt” Contest by pressing a
few buttons and save your voice.

Record and play back five
natural sounding messages in a
total of 75 seconds. Uses eeprom
-- no battery backup needed.

You can repeat messages
continuously and vary the repeat
delay from 3 to 500 seconds.
Makes a great voice beacon and
calling CQ 1s so easy.

You can also record and play
back off-the-air signals — great
help if you didn’t gel it right the
first ime! No more “Please repear”.

A playing message can be

Only MF] gives you run-

able and programmable
“brick wall” DSP filters.

and eliminate interference.

Only MF]J gives you 5 factory pre-set
and 10 programmable pre-set filters you

Records received audio . . .

MEJ-<434 halted by the

S l 7995 Stop Button.
yOur micro-

phone’s PTT/VOX, remote con-
trol or computer,

Has jack for remote or com-
puter control (using CT, NA or
other program). Lets vou select.
play and cancel messages.

Your mic’s audio characteris-
tics do not change when your
MFJ-434 is installed.

All audio lines are RF fil-
tered to eliminate RFI, audio
feedback and distortion. An
audio isolation transformer
totally eliminates hum and dis-
tortion caused by ground loops.

It’s easy to use —- just plug in
your 8 pin mic and plug the
MFJ-434 cable into your trans-
ceiver. Internal jumpers let you
set it to your rig. Use your mic
or its built-in mic for recording.

Built-in speaker-amplifier.
Speaker/phone jack. Use 9 Volt
battery, 9-15 VDC or 110 VAC
with optional MFJ-1312D,
$14.95. 6'-Wx2'[:Hx6'/-D 1n.

MFJ-73, $29.95. MF]-434

Remote Control with cable.

MFJ funable Suvper | DSP filter

MFJ-784B L

= -1——

.....:;—

s es -
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You can continuously rune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint

can customize.

trated.

S 1 6995

cally reduce H]".ICLLII
below 500 Hz where only 4% of
speech intelligibility hes.

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

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 E{.f_]uhlln'-' the balanced con-

trol, speech that you can barely under-
stand become highly understandable!

Automatic notch filter
searches for and eliminates muluple het-
erodynes. Advanced adaptive noise reduc-
tion silences background noise and QRM.

Second, drast-

switch.

gation.

remarkably clean, understandable
speech without hissing, ringing or other
strange effects .
improvement . . .
Immuned to RFI. Has phone jack.
on/off speaker switch. 2 mputs, bypass
[OWx2'/-Hx6D".
MFJ-1316, $19.95. For 110 VAC
operation. Provides 12 VDC/1.5
MFJ-72, $58.80.
616 Accessory Pack. Includes MFJ-392
headphones, two MFJ-281 s
MFJ-1316 power supply. Smf $7!

.. made a dramatic

Needs 12 VDC.

Amps.
All-in-one MFJ-

peakers and

Try it for 30 Days

Order from MFJ and try it -- No obli-
If not delighted, return it within
30 days for refund less shipping.

60 dB Null wipes out
noise and interference

MEJ-1026

$179°

Wipe out noise and interfer-
ence before 1L gets inlo 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 dnlls,
motors, industrial processes .

It’s more effective than a noise
blanker! Interference much
stronger than your desired signal
can be completely removed
without affecting your signal.

It works on all modes -- SSB,
AM, CW, FM -- and frequences
from BCB to lower VHFE.

You can null out strong QRM
on top of weak rare DX and
then work him! You can null

out a strong local ham or AM
broadcast station to prevent your

_ receiver from overloading.

Use the MFJ-1026 as an

s adjustable phasing network.
" You can combine two antennas
to give you various directional

patterns. Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.
Easy-to-use! Plugs between
transmitting antenna and trans-
ceiver, To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button.
Use built-in active antenna or an
external one. MFI’s exclusive
Constant Amplitude Phase
Control™ makes nulling easy.
RF sense T/R switch auto-
matically bypasses vour trans-
ceiver when you transmit.
Adjustable delay time. Uses 12
VDC or 110 VAC with MFJ-
1312D. $14.95. 6'/:x1'/2x6's in.
MFJ-1025, $159.95. Like

— I MFJ-1026
less built-in
active anten-

na. use external noise antenna.

. & :
I_

Free MFJ Catalog

Visit: http://'www.mfjenterprises.com
or call toll-free 800-647-1800

Pricey and specifion

* | Year Ne Matter Whar
back guarantee (less s/h) on orders direct from MFJ

MB

FAX:662)323-6551 8430 CST, Moa -Frii. Add

raowni bt o

TRl

warranty * 30 day money

MFJ ENTERPRISES. INC.
300 Industrial Pk Rd. Starkville,
MS 39739 PH: (662) 323-386Y
Tech Help: (662) 323—1}549

MFJ Enterpriséi fnc

i ."....:JH B AT} :-\.‘

hitp://www.mfjenterprises.com for instruction manuals, catalog, info




Four-Star Winner Profiles

In our initial award announcement, we said we would pro-
vide special recognition to those participants who qualified in
all four award categories. We are going to do that in two ways,
first with a listing of their names and callsigns elsewhere in this
article, and second, with brief profiles of the operators and their
stories of chasing and catching the contacts they needed. We'll
start this month with our mobile 4-star operator, Ace Jansen,
N3AHA, of Leesburg, Virginia. —Wa2vUu

Ace Jansen, N3AHA
Ace Mobile Operator

Here's my story about achieving the Millennium Award:

| think it was mid-February when | saw an announcement about
the award in the 425 DX e-mail newsletter. When | first read about
it, | thought, “Wouldn't it be a fremendous accomplishment if | could
qualify for the Millennium Award by all four ways while operating
mobile?” When | found the information on the CQ magazine web-
site, it said “special recognition if you qualify on the basis of more
than one award program's requirements, and particularly if you
achieve the nearly impossible feat of “qualifying all four ways." Now
| felt challenged and | was pretty confident no one else would try
to accomplish this from the mobile.

| have operated mobile for many years. My latest accomplish-
ment was contacting all 3076 US counties (my second time) mobile-
to-mobile. It took me 13 years to accomplish that feat. | had con-
tacted 100 countries while operating mobile for the ARRL's
Millennium award in 2000. Before hearing about CQ's award, | had
contacted D68C on seven bands while operating mobile. So | felt
pretty confident with the county and DX parts of the award, but
wasn't sure about WPX or WAZ. | was particularly concerned about
contacting all 40 zones from the mobile. | determined early on that
the most difficult zones from northern Virginia would be zones 22,
23, 24, 26, and 37. As it turned out, zones 22 and 24 were #38 and
#39, but it was zone 27 that would be #40.

Here are the details of my mobile achievement:

USA-CA: | contacted 500 counties on 6 September. | continued
to log 50 counties (10%) for margin. Of the 500 contacts, 254 (51%)
were on CW.

CQ DX: | contacted 100 countries on 7 April. | continued to log
all new countries. | had contacted 138 as of 11 December. Of the
100 country contacts, 73% were on CW.

WAZ: | contacted zone #40 on 25 November. | had contacted
zone #37 on 24 May, and didn't get #38 and #39 until 31 August
and 2 September. It took me almost three more months to finish
WAZ. Of the 40 contacts, 29 (72%) were on CW.

Ace Jansen, N3AHA, posing next to his van, from which he made

mobile contacts with over 500 US counties, more than 100 coun-

tries, over 400 prefixes, and all 40 CQ zones—about halfon CW—

during 2001 to qualify for all four components of the CQ Millennium
Award. Congratulations, Ace!

WPX: | contacted 400 (mixed) prefixes on 31 July. | continued
to log an additional 24 prefixes for margin. Of the 400 prefix con-
tacts, 198 were on CW (50%).

| feel very good about the mobile achievement and that more
than 50% of the contacis were on CW. All of the contacts were
made in Virginia (most in northern Virginia) with a Yaesu FT-800
(100 watts) and a Nott Screwdriver antenna.

I've been a ham since 1978 (23 years) and I'm 38 years old. So
far, | have contacted 275 DXCC countries while operating mobile.
I've been writing a bi-monthly column on county hunting for
Worldradio for the past 10 years. Thanks for the challenge!

73, Ace, NBAHA/mobile

my undying admiration for NAUF, KSRT, WN5N, and K1BVY,
who keep their award programs running smoothly despite
having to keep track of a lot more paperwork.

The second highlight from my perspective was the extent
to which so many of the participants “got into” the program—
from people such as WBWOJ who finished up in barely a
week to Ace Jansen, NBAHA, who qualified for all four award
segments while operating mobile, and the several people,
such as WAZMUA, who made all contacts for a particular
endorsement using only SSB—and then went and did it again
using CW! Many of the applicants completed their require-
ments using a single mode or a single band, and even though
the rules never specified anything about mode endorse-
ments, we added a note to that effect to certificates when-
ever it was requested or we could tell from the log that only
one mode or band was used. Likewise, we noted all-QRP
efforts when that was requested.

Finally, | was tremendously impressed by the lengths to
which many hams, especially county hunters, were willing to
go to help their fellow hams qualify for this award. Time after
time, as | went through logs—again, especially those quali-
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fying for the USA-CA portion—I saw the same callsigns over
and over. Often they were mobile, suggesting that these peo-
ple had gone out on special trips to remote locations just for
the purpose of helping someone else collect another coun-
ty for the Millennium Award and presumably, for the USA-
CA Award as well. Thanks, everyone. This is the true ham
spirit in action.

The final certificates were mailed out in June 2002, less
than three months after the deadline for submitting logs on
March 31. Our thanks to all who participated and to all who
helped them in their quest.

Note

1. CQ's current contests and awards include:

Contests: CQ World-Wide DX Contest, CQ World-Wide WPX
Contest, CQ World-Wide 160 Meter Contest, CQ World-Wide VHF
Contest, CQ/RJ World-Wide RTTY DX Contest, CQ/RJ World-Wide
RTTY WPX Contest, CQ National Foxhunting Weekend.

Awards: CQ DX Awards, CQ Worked All Zones Awards, CQWPX
Awards, USA-CA Award.

Visit Our Web Site
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CQ Millennium Award 4-Star Winners From M"“LIWA l s
§M
The following 24 people—listed in the order in which their logs were received at CQ— to Kl LOWATTS
qualified for all four categories of the CQ Millennium Award, contacting or monitoring at
least 100 countries, 300 prefixes, 40 zones, and 500 US counties:
Call Name QTH Date b l
WoIL Louis Hodges IL USA 3-12-01 Svetlana
SWL Dave Glow MA USA 1-21-01 (log submitted 3-17)
w4avQ Robert Beatty, Il FL USA 3-19-01
K4XI Kermit Gay FL USA 3-20-01
WAZMUA John Miller NY USA 3-27-01
N4MM John Kanode VA USA 3-30-01
W4HR Bob Hudson SC USA 2-10-01 (log sent 4-5) TRANSMITTING & AUDIO TUBES
VK4SJ June Sim Australia 4-16-01 . -
: : m
LU2NI Carlos Ribas Argentina 5-21-01 ; :mfdlggﬁ Shfpﬂ‘lﬁ;iﬂif .':?;t:ﬁcak
w4YDY David Langley NC USA 5-26-01 JCX400U7  3CXI0000A7  4CX3500A  G146W
K7INA Russell Fish WA USA 5-26-01 3CXBOOA7  3CX15000A3  4CXS000A 6JBEA
K8MW Richard Larsen MI USA 7-28-01 gg:;‘gﬁ ggﬂmﬂ ﬁ:ﬁ”ﬁn 35:;5
; 3
AD1C James Reiser MA USA 9-8-01 JCX2500A3 4CXZ50B&R  ACX100000  3.50026
WITW Joseph Agins MA USA 10-21-01 JCX2500F3 4CX350A&C  4CX15000A  3-10002
YBODNK William Tanujaya Indonesia 10-26-01 3CX2500H3  4CX400A 4CX20000A7  &125A
K7ZA Jon Zabel WA USA 10-28-01 ggiﬂg :Emn ga;;m 5B “fﬂé
: 3
WA3GNW | Bruce Gibson SC USA 11-11-01 SimiAl ACCEEARE  S11A s
N3AHA/Mobile  Ace Jansen VA USA 11-25-01 3CX10000A3 4CX16008 833A & C 4PR1000A
WAGP Mark Behrens VA USA 12-1-01
G3LZQ John Dunnington UK 12-16-01 :mg; If";Tfaﬂ_ﬂtHﬂrs :;;P:"m L:a:;:;tsuts
4B o0s ransistors ower Mo
NAYYO %””aldé" ik K%US‘Z E 1? 31 « Door Knob Capacitors » Broadband Ferrite Xmirs
SWL i FE“E arter BC Canada -1/-0} » Semco Metal Clad Micas = Power Tube Sockets
WASVGI William McFarlen CA USA 12-25-01 * Vacuum Relays e Bird Meters & Elements
Al6Z Richard Thompson CA USA Unclear (log sent 3-24-02)
RF POWER TRANSISTORS
& MODULES
Three-Category Winners 6 TOSHIBA
The following 13 people, listed alphabetically by callsign, qualified for three of the four A ELECTRIC
categories of the CQ Millennium Award. Congratulations on your achievements as well! MOTOROL A
Call Name QTH Categories Achieved Complete inventory for servicing
GW3JSV  Derek A. S. Holmes  Wales CQDX, WPX, WAZ *"‘“‘é:fr‘l"]; Mﬂi’;‘:;ﬂi"é‘qﬁ“;‘;ﬁ“'ﬂ'
KOUQN Don Backys IL USA CQDX, WPX (All CW & All SSB), s Hhent
WAZ Se Habla Espaiiol * We Export
KC2AFK David Ruth NY USA CQDX (CW/QRP), WPX (QRP), = _
USA-CA Visit our Web Site for .fatest
KC8HWV  Lorraine Peerenboom  OH USA CQDX, WPX, USA-CA Catalog pricing and Specials:
LZ1CY Angel Gugov Bulgaria CQDX, WPX, WAZ rfparts.com
N4OT Andy Harris VA USA CQDX (CW), WPX (CW),
WAZ (CW)
VE3CFK Chet Latawiec ON Canada CQDX, WPX (All SSB), WAZ
(All SSB)
VEGZT Don Carlgren AB Canada CQDX (All CW & All SSB),
WPX (All CW & All SSB), WAZ
SA4KA Miaden Katic Croatia CQDX, WPX, WAZ DRDERS ONLY
1-800-RF-PARTS =+ 1-800-737-2787
ORDER LINE e TECH HELP e DELIVERY INFO.
SWLs: 760-744-0700
FAX TOLL-FREE FAX
DEOGFM Gunter Franke Germany CQDX (All CW), WPX (All CW), 760-744-1943 888-744-1943
USA-CA (All CW) .
DEGTMD Thomas Miotzek  Germany CQDX (All CW), WPX (Al CW), E-MAL: rip@rtparts.com
WAZ 435 S. Pacific St. - San Marcos, CA 92069
WO-20276 Gary Szucs MI USA CQDX, WPX, WAZ
RF PARTS
COMPANY

#
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Moblilin

BY JEFF REINHARDT," AAGJR

Ham Radio in the Fast Lane

hortly after radio was invented, experi-
menters began developing mobile opera-

tions. What could be more natural? Maritime
applications were the first widespread use of
“mobiles,” wheeled vehicles next, and then air-
craft. Taking radio to where it was needed and the
prospect of operating while “on the road” posed
significant challenges to the mobileers of nearly a
century ago. We've come a long way, baby. From
radio-dispatched police cruisers (They still call all
police cruisers “radio cars” in southern California.)
through wartime uses and the dispatch of taxis,
mobile operations have proven their worth beyond
any doubt.

Ham radio was at the forefront of mobile devel-
opment, and the establishment of repeaters was
another major advancement that added utility. We
now take mobile operations for granted, as some-
thing easily done with a 2 meter FM rig or one of
the newer HF+VHF+UHF mobile units that make
mobile ops basically “plug and play.”

Mobile operations serve another purpose: With
many residential areas now subject to deed restric-
tions that prohibit amateur radio antennas, going
mobile provides many hams with their only oppor-
tunity to enjoy the hobby. Your “shack on wheels”
circumvents restrictions and opens a world of
adventure in radio.

Good Mobile Practice

Nevertheless, mobile operations are not without
their challenges. A good mobile installation is one
that is convenient to the operator, technically well
done, achieves the purpose of communicating
while mobile, and is safe, both electrically and
mechanically. Recently there has developed an-
other challenge to the prospective mobile opera-
tor, and that is the legality of the practice. This col-
umn will explore many different aspects of mobile
operations and you can help!

Today's cars are more fuel efficient, space effi-
cient, and safer than ever. Those advancements
come at a price for hobbyists. Gone are the days
of “shade-tree mechanics,” “souping up” your car's
performance, or doing much of anything under the
hood. The “tinker friendly” cars of the last genera-
tion have given way to computer-managed fuel-
injection and ignition systems and a plethora of
obstaclestothe “doit yourselfer,”" and thatincludes
installing radios. We now must contend with airbag
systems in the steering wheel, dash, and in many
cars, the side doors. Computer systems control
the car's engine, automatic transmission, and
other sub-systems, including increasingly com-
plex in-car entertainment units. Your vehicle may
already be transmitting data if it has On-Star™ or
some similar communications system. Most vehi-

*‘904 Lake Lindero Drive, Agoura Hills, CA 91301
e-mail: <aabjr@cq-amateur-radio.com>
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Photo 1— N6CD.J of Burbank, California did this

neat installation of a Kenwood tri-band in a Ford

Explorer. The control head is just below the

heater controls, and the microphone stores in the
center console.

Photo 2- N6CDJ “buried” the transceiver and

antenna triplexer in the left rear fender well of his

SUV. Radio is securely mounted with air circula-
tion clearance for the fan.

cles already receive broadcast AM and FM. A
growing number also receive GPS, TV, and satel-
lite entertainment.

Where Do | Put 1t?

Then there’s the challenge of where to locate a
transceiver. Most new cars have no under-dash
space. Mounting one of the remotable-head mo-
biles is one potential solution, but even they are
difficult to place in mini-vans, SUVs, and hatch-
backs. Today's cars call for ingenuity, planning,
and care. There’'s one other element we all need
to be mindful of: Cars are now more expensive
than ever. There's less room for error. and when
problems occur, mistakes can be costly! Drilling a
hole through a firewall can penetrate a computer
or possibly set off airbags. Doing your homework
IS a must.

A Mutual “How To” Clinic

Together we will explore mobile operations in the
21st century. | welcome your photos, tips, and dia-

Visit Our Web Site



HF and VHF Antennas-and Towers
High Performance Yagis and Verticals

The XR-5

20-17-15-12-10 mtrs, one feed line
10 full size elements, full coverage
no traps, no log cells
18" boom, 100 mph
54 pounds, 8.5 sqft

The Gold Standard of Tribanders
C-31XR

20-15-10 mtrs for those who want the best.
31" Boom, 100 mph, 5SKW

Sigma-80

36" true vertical
dipole, no radials

Sigma-40

24’ true vertical
dipole, no radials

C-19XR
Dollar for dollar the best buy in a
20-15-10 mtr tribander.
19' Boom, 100 mph, 5KW

Sigma-SV5"
CC&R Friendly “ falling
within the OTARD Rule

20-17-15-12-10 mtrs

no radials, 11'11" tall

including 4’ base.

12 Ibs, 4' sections.

Can receive local TV

broadcast'and has

cosmetic TV elements

for concerned neighbors
1200w PER, pre-tuned ™

‘ >91%efficient
C-35S Sigma-s & (optional X“base)
World's Most Popular .
Non-trapped 20-17-15-12-10 mtrs, no radials I
20-10 mtr Yagi, 12' boom no tools, 9’ tall + base, 7 Ibs, 2" pieces

100 mph, 30 pounds, SKW 1200w PEP, pre-tuned, >91% efficient
(optional X-base)

Force 12=> Anything Else is Just an Antenna!

Complete line HF and VHF Antennas, Amateur and Commercial, Aluminum Manual and Hydraulic Towers
Available direct, through Texas Towers, Antennas Plus, Ham Radio Outlet and Dealers Worldwide

For FREE brochure - down-loadable, viewed on line, product info, tech tips: Debugging an Antenna, Antenna
Specs, DXpeditions, Customer's Antennas, Antenna Tests and Tuning and more: www.forcel2inc.com
E-mail to: force12e@lightlink.com Join the Force 12 Reflector — see the web site for details

Force 12, Inc. PO Box 1349 Paso Robles, CA 93447
Order Line 1.800.248.1985 Tech Line 1.805.227.1680 FAX 1.805.227.1684




Photo 3— KC1NA works HF from his big

rig all across the U.S. Listen for Bob on

14.336 MHz or on 40 and 80 meter
WAS nets.

grams that show others “how you did it."
In future Instaliments we will share
some pointers from the “pros” on how
to do a good mobile installation that
enhances yourenjoyment of driving and
ham radio. We also can pass along
developments in the automotive field,
such as "memory seal” sensors that
preclude using the underseat area for
radio mounting or the proposed 42 volt
electrical systems manufacturers are
exploring. They are also looking at
‘drive by wire” systems that will elimi-
nate mechanical steering linkage, and
we've already seen multiplex systems
used in cars where one wire operates
various accessories, each of which has
a unigue “address.” How will ham radio
co-exist with these developments?
The good news is you shouldn't be
discouraged by all the obstacles, as
there are thousands of hams success-
fully engaging in mobile operations
each day. You can join these road war-
riors and participate in what | consider
to be the best “talk show” in the world—
ham radio. I'm given to understand
every manufacturer has an RF section
that tests cars under a variety of RF-
exposure conditions. Some manufac-
turers have issued cautions against
using transmitters above a certain
power-output level. Cars cannot be sus-
ceptible to shutdown when driving by a
radio or TV transmitter, microwave relay
station, and the like. Police and fire vehi-
cles and taxis require an accommoda-
tion of on-board transceivers over a
wide range of frequencies. Also, a “drive
by wire system” cannot be prone to
anomalies when exposed to a trans-
mitter. | don't want to begin to think of
the potential consequences. I'll also ask
for guidance from the major auto man-

Photo 4— W4YDY shows that small cars and HF can get along! The control head
of his ICOM is at his fingertips.

Photo 5— The W4YDY antenna system is small but effective.

ufacturers on installing and using
radios. We'll be sure to pass along their
tips in future columns.

Legal Obstacles?

Pioneered by New York, several states
are considering the prohibition of hand-
held cell-phone operation by drivers.
Harvard University recently published a

study citing cell phones as a significant
contributing factor in accidents. So far,
the cell phone industry has kept sever-
al states from adopting laws similar to
New York's, but the handwriting is on
the wall (New York's law applies only to
wireless telephones, specifically de-
fined as “the device used by subscribers
and other users of wireless telephone
service to access such service."—ed.).

52 « CQ « February 2003

Visit Our Web Site



Even if phone operation is legal, it's probably not long before
your use of a cell phone, or mobile radio, could be a rating
factor for liability insurance. We may have to make an overt
effortto keep ham radio distinctly omitted from legisiation that
limits the use of mobile communications devices. Never-
theless, safety while operating your vehicle must always
come first.

A Role for Radio Manufacturers

It also may be time for transceiver designers to rethink mobile
operations. In another column | “brainstormed” (okay, advo-
cated) that radio manufacturers start thinking about inte-
grating their products into modern vehicle design, specifically
with DIN-size units that also contain AM-FM reception and
perhaps even a CD player. Such a design could solve the
“where to put it” problem while maintaining peace with the
non-ham members of the family. Such a transceiver would
be the ultimate “plug and play” solution, ensuring ham radio
a place in the many cars that support DIN units.

Connections

As mentioned, power-source connections are an increasing
challenge, along with routing an antenna cable. Passing
power cables to the battery is anything but easy. Some cars
have taken to placing the battery under the rear seat or in the
trunk. Getting fat wires through the firewall, away from hot
engine components, is an ordeal calling for skill, ingenuity,
and patience.

Made from 50 KSI Steel
Fully Hot-Dip Galvanized
Engineering Seals Incl.
Sub-Surface Base Incl.
Climbing Step Bolts Incl.
Foundation Drawings Incl.
Dual Grounding Kit Incl.
Mounting Platform Incl.
Galvanized Fasteners Incl.
Mig Welded Construction
Custom Hardware Available
20' to 100’ Design Heights
70-120 MPH Wind Exposures
Registered PE’'s in 50 States
Lifeline Systems Available
Competitive Price Structure
Towers Always in Stock
100% American Made

Jowers are our Busine

www.arffr
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Antennas are another challenge, but there are many pos-
sible solutions, from “drilling the hole” to trunk lid and hatch
mounts, magnetic mounts, and through-the-glass options.
However, nearly every vehicle has a “quirk” to consider, such
as fiberglass, aluminum, or composite body panels, or per-
haps metallic components in glass (used for shading) that
block RF. Again, you are encouraged to share your experi-
ences and solutions to these problems.

On the Air

Ahhhhh, the reward for an installation well done. While others
are listening to the same AM talk radio prattle from one end
of the dial to the other, you might enjoy a QSO with a ham
across town or across the ocean. | had a most enjoyable 20
meter chat with a Japanese station while driving north through
California’s Central Valley one evening. It was a great QSO,
and he couldn't believe | was mobile. As | arrived at a club
meeting one night, | eavesdropped on a friend concluding his
conversation with an Australian; both were using oniy 10 watts!
Getting mobile requires a little work up front for a lot of reward
when the task is done. So let's get going with those mobiles
and be sure to share your success stories!

How You Can Help

Please share your tips with me by sending e-mails to:
<aabjr@cq-amateur-radio.com>. Be sure to send e-photos
that are high resolution. Please include some text with your
tips and we’ll pass along the info. 73, Jeff, AABJR

Quality s our Liie
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Math’'s NOTES

BY IRWIN MATH,* WA2NDM

A Dummy Load for Just Pennies

20 1/16" holes 1/4" apart
and 5/16" from the edge of the disk

2 1/4" Diameter

1/16" DIA

Fig. 1— Construction details for the two copper disks.

hile cleaning up the lab (at the strong sug-
Wgestinn of my YL) we came across a

bunch of 1K, 2 watt, 5% carbon resistors
that we were saving (for | don't know how many
years) to eventually build a dummy load. Well, it
was either throw them out or finally build the thing.
We chose the latter, and it worked so well that we
are happy to pass the details on to you.

First start by cutting and drilling two disks of cop-
per flashing (readily available from a local building
supply yard) as shown in fig. 1. A pair of tin-snips
is perfect for this job. Cut the disks carefully and
be sure there are no sharp ends.

When you are done, trim both so they

that you wind up with a sandwich (fig. 2). Be sure
that the disks are resting directly on the top of the
resistors. Lead length should be zero. Next, with a
heavy soldering iron carefully solder all resistors
between the two disks. When you are done, cut off
all protruding leads. Using an ohmmeter, you
should measure 50 ohms £ 5% between the two
disks. If you do, congratulations; you have just
made a 50 ohm, 40 watt, non-inductive resistor. If
you use old resistors, be aware that although they
may be marked 1K, age usually will cause
their resistance to increase somewhat. The fact

are as close as possible in diameter
to one another and so that they are
indeed 21/4 inches across. Now drill
or punch twenty 1/16 inch diameter |
holes 1/4 inch apart around each disk
3/16 inch from the edge. It helps to
stack the two disks and hold them
together with masking tape while you
drill. It is important that the holes in
both disks line up as closely as pos-
sible. Next punch a /8 inch hole in the
exact center of one disk and drilla /16
inch hole in the center of the other
disk. This completes the metal work.
Now obtain twenty 1K, 2 watt, 5%
carbon resistors of the old Ohmite or
Allen Bradley style. Place all resistors
between the top and bottom disks so

Cut leads /

flush after

soldering \ L

UHF Connector _y, %

-

#16lead —

=T

‘c/o CQ magazine
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Fig. 2— Detlails of the resistor “sandwich.”
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that you have 20 resistors will help, since
the tolerances of some will be high and
others will be low, so this may not be a
major problem. Of three separate resis-
tor assemblies that we were directly
involved with, the final values were 50.5,
51, and 52 ohms, all well within the
acceptable range for a dummy load.

Next obtain a UHF-style (SO-239)
connector and solder a 6 inch length of
#16 solid wire to the center pin. Rest the
connector on the surface of the disk with
the larger hole and thread the wire
through the /16 inch hole in the other
disk. Using a heavy soldering iron, care-
fully solder the body of the UHF con-
nector to the top disk by heating around
the rim, using plenty of rosin flux. Be
careful not to melt the center insulator
of the UHF connector. Finally, solder
the #16 wire to the other disk and cut off
the protruding lead. Once again, check
that the assembly reads 50 ohms (or so)
between the center conductor of the
UHF connector and the shell.

The result of this effort is a 40 watt,
non-inductive, 50 ohm resistor that will
operate from DC into the VHF region.
(It works at 6 meters with an SWR of
less than 1.1:1, but | haven't tried it on
2 meters.) The resistor assembly will
dissipate 40 watts continuously and can
be used for brief tune-ups in the 100 to
150 watt range, although it will get hot
quickly at these power levels. We use it
to tune up a 150 watt SSB transceiver
(in the CW mode for 30 seconds) with
no additional cooling, and it works very
well. In any event, make sure you put it
on a heat-tolerant surface and keep it
out of reach of little hands and/or paws.
Although | have not tried it, you might
be able to immerse the entire package
in a container of non-conductive miner-
al oil for higher power dissipation. If you
do try this, be careful, as hot oil on your
skin really hurts! As an option, you can
obtain a UHF “T" connector, connect it
to the dummy load, and connect the free
connector to your oscilloscope through
a resistive divider. The resistor range
you use will depend on the level of RF
voltage present across the load and the
maximum attenuation of the scope’s
input attenuator. This arrangement will
allow you to tune up your rig and direct-
ly observe the signal while you make the
various adjustments.

Since the cost for all of this is really
pennies, and the resulting dummy load
is quite rugged and useful, it is a project
well worth the effort.

73, Irwin, WA2NDM
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Antenmna Fever

Eupel‘l..ﬂ-np 80, 112’ long, B0-10 m Top p-arf:::rn‘r'rar $110
Eupannnp 40, 56" long, 40-10 m. Ready for DX $95
| CAROLINA WINDOMS” - best simple wire antenna yet

Take advantage of the new, smaller, “Low Profile” series
CWB0 80-10m, 132" long Make a big signal. $95

CW Short 80 80-10m, 84" long, full parformance 5115
CW 40 40-10 m, 66" Used to set 2 world records. 560

CW 160 160-10 m. 265 Be heard on 160 and B0 $135
CW 160 Special, 160-10m, 132’ Be on all bands  $125
G5RV Plus 80-10 m, 102, with high power curreni balun $509.95

NEW CAROLINA WINDOM “LP" series

“LP" means "Low Profile " Malching trarsformer and Line isolator are 1/4
the size of the standard urils, Perfect for stealth, vy, ORP, travel,
gic. Full CAROLINA WINDOM performance, low visual mpac!. 600 watts
PEPCWISSE. Avaisble nmosi CAROUINA WINDOM versigns. Call

Current Baluns

B1-2K+ 11 .: KW SSB Bl-8m Cument Ea!ur $24 95
B1-5K+ L W SSB 160-6 m Preoso 53585
B1-200 . g | E'IIWEE 160-10m Low Profle™ $28.95
Y1-5K+ 1:1 S5kWSSS 160-6 m “YagiBalun' 537.95
851-6K 1:1  1kW camee LKWPERPAM RTTY $69.95
B4-2KX 4 1 2 KW S55B 160- 10m Pracsion £49 95
RemoteBalun —‘l coax-to-ladder nge mterface 349 .1'5

rRFI Qﬂldlf FIx

For really tough RF1 and RF feedhack problems | you can’t beat the new T-4
and T4G Ultra Line Isolators. If's solason & 50% hgher han
previous models - far befler than sapensive imported coples.  The T4G
Q:}Eﬁﬁmﬂwﬂﬁf#lﬂ‘l i's besitin Qround S z,f;fur{*.-fen:tmeﬁum:r
grounding Eehﬁmanmmﬁrm siray RF1 & shunded

ground tﬁmhaﬂanlemasaueeamn Ta prevent gmwmlmn
problems. instail two T-4s beweten ,uuru’mmrtu-r hnear and uner.  Usa
#ﬂ'maﬂermmmﬁeeuhremm T ‘-i'_"‘rlﬂ:'q..r'-\.

NEWT-4-500 Line Isolator, $29.95 1/4 the sce of the original
Lire Esuiamr 5-‘;]13 watts CW/ Eﬂrm&f‘m' s2¢ for home and mobila

Al Line isolators have S0-239 input and outpul conneciors.
T43 T3 160-10 m. 2 KW=, wanding Z @ 3.5 MHz > 75K, @ M MHz >0 K

T4 Same as T4G but without direct grounding 53495
T4G Ulra Line isolator, max RF] protection $37.95
T-4-500 35k {@ 3.5 MHz, 75k @ 14 MHz 500 W $29. '35
T-6& VHF version of T4 15 - 2 meters, 1 kW $319
PCLI-2 New Line Isalator for power supplies 12V @ 204  $35
PCLI-4 Line Isolator for sutomatic funer 4 wire conirol cables $35

RADIO WORKS

Anfemra Wire and Parfts

And, not a dog in the bunch!”

[PL-25GST Silver-Teflon, USA. SALE $1.00
PL-259GT Gold-Teflon, USA $1.49 or $29 pk of 20
MN-200 N’ Silver-Teflon, installs ke 2 PL-259 £3.00

Coax & cable prices are per foot <1007>100°
ExtraFlex 9096I1A, flexible 9913 type, low loss 65¢/59¢
RG-213 Plus Enhanced, 96%+super quality jacke! 45¢/38¢
Super RG-8X NC jacket. tinned-cu braid, solid delecine. 3

(cp\‘“’RG -8X Premium, 95% braid 14¢
Er;& RG-213 Top Quality, 95%  35¢
" New, Super RG-8X t/c braid, solid center, lIA Jacket 28¢'

R1R Hmaturﬂ condocior (2 x£18, ExfE-h S mulhples 22#

RZ Rotalor conductor (2 x£16, 6x #18) 50 mulipies 3Te¢
#14HD  Standed, T-conducior hard-drawn 8¢
214 FlexWeave 168-sirand. e, for any wee ant 15¢
#12 FlexWeave E:ﬂ—ﬁt‘aﬂd excellent forlong rns 1B8¢
13 Insulated Very ugh ol sirong. oy sy weaihet LE -
450 Ladder Line #16 stranded conduciors, poly, 420 O 29¢/22¢
450 Ladder Line 814 siranded condudiors. poly, 390 () J0¢ 26¢

Tinned-copper brasd. for grounding, 12" & 65¢fMi or 1" @ $1.19/M4

Pulleys - for antenna support rope.  Highest quality, small, ightweight
saiboat type for fibous rope - for 31167 rope $11.95 or 5167 rope §13.95

Anmswm WiSpec Dacron, sngle sobd brad, fungus &
| sun resistant, 3/16° 7002 iest. ourmost popatar 100'hanks $8
I'Eﬂ'h'mm E?E'da S50 ==t Dacron jackel 200 splﬂﬁﬂﬁ

Special Jim's Book ° Frequenty Askea Quessons About Ardennas
s amust have Ifs on saie Koy only 58 with an order

and Habns

Orders & Technical (757) 484-0140
FAX (757)483-1873

Order Hotline (800) 280-8327

Box 6159, Portsmouth, VA 23703

VISA snd MC welcome  Give card 2 exp dale signaiure. Add shipping
(Figure 10%. $10 min} Prices subject 1o change. Mention ad for sale pnoes

_Downioad all or part of catalog at www.radioworks com
Visit us at hitp://www.radioworks.com

General Catalog 2002 36 pages of HF and VHF baluns, Line
isolators, high performance were antennas. wie, cable, coax, conneclors,
stabon accessones, [uners, coax swilches, support kne, efc.  It's all there
Free, allow 2-3 weeks for bulk mail, or send $§2 Fur a Catalog by First Class

Sydems

TECHNICIAN GENERAL EXTRA
Study with The Best test prep aids from

S&H $5 via Priority Mail

Gordon West, WB6NOA and W5YI1

Whether you 're just getting into ham radio or moving up to
General or Extra — study with Gordo’s books, and tapes
and W5YI software to help assure test success!

Technician Class book only, GWTM
Technician book with software, NCS
Tech audio theory course on cassette, GWTW

General Class book only, GWGM

General book with software. GUS

General audio theory course on cassette, GWGW
Morse code audio course on cassette, GW05

Extra Class book only, GWEM
Extra book with software, NCS
Extra audio theory course on cassette, GWEW

Eé The W5YI Group

Order TODAY! www.wSyi.org or 800-669-9594

Mention this ad and receive a free gift with your order!
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washington readout

BY FREDERICK O, MAIA," WEYI

e get tons of questions concerning the
Wuariuus amateur radio license examina-

tions, the changes that were made effec-
tive April 15, 2000, and particularly inquiries con-
cerning examination credit towards a higher class
license. Admittedly, it can be very confusing, espe-
cially the rules covering the Technician Class,
because over the years there have been four dif-
ferent versions of the Technician Class license,
each with different examination requirements,
exam credit, and operating privileges. Basically,
the examination credit conferred for holding this
license depends on when you first held it and if
you are currently licensed.

Your author has been on the Question Pool
Committee (QPC) since its inception during the
mid-1980s, and even | have had a difficult time
keeping up with the Technician Class. Itisthe QPC
that is responsible for developing and revising all
of the test questions that are on the various ama-
teur radio license examinations.

Without a doubt, the Technician operator li-
cense has received the most changes of any
license in history. Prior to March 21, 1987 all
Technician holders had to pass Element 3, which
was the same written test given for the General
Class license (along with the Element 1A five-

*National Volunteer Examiner Coordinator
P.O. Box 565101, Dallas, TX 75356-5101
(telephone 817-461-6443)

e-mail: <wbyi@cq-amateur-radio.com>

- 1t 0 Sk Dy

l.

Amateur Radio License Exams
. « . and Exam Credit

word-per-minute Morse code exam). That
changed with the FCC's “Novice Enhancement”
proceeding in 1987, and Element 3 was split into
two elements, with 3A becoming the Technician
written exam and 3B the General exam. As a gen-
eral rule, the Element 3 VHF/UHF questions went
to Element 3A and the HF questions to 3B.

February 14, 1991 is another memorable day
for the Technician license, as on that day passing
a Morse code exam was no longer required for
holding a Technician Class license. From that date
on, any Technician license holder who had passed
a Morse code exam automatically received all
Novice Class HF (high frequency) privileges. Later
the FCC made this an official license by issuing a
Tech Plus license to those operators. The next
(and most recent) change was on April 15, 2000,
when the FCC dropped that special designation
as part of its overall restructuring of amateur
licensing. All of these changes have had animpact
on the examination credit one receives.

Up until April 15, 2000 there were eight differ-
ent license examinations (five written and three
telegraphy) and six license classes—the most of
any country in the world! On that date the FCC
agreed to only continue with three new licenses:
Technician—the VHF/UHF entry level; General—
the HF entry level, and Extra—a technically-ori-
ented senior license which could be obtained by
passing only four examinations (see Table ).

Currently licensed Novice and Advanced Class
operators would be “grandfathered™—that is, they

i

The Long Island (NY) Mobile Amateur Radio Club (LIMARC), among others, gives courses to prepare
one for the various amateur radio license exams. Here George Tranos, N2GA. is shown teaching one
subject area of the Technician class exam. (Photo via Diane Ortiz, K2DO)
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would be allowed to renew and modify
their licenses indefinitely, but no new
Novice or Advanced Class licenses
would be issued. The Technician Plus
license was discontinued and simply re-
placed with a Technician license which
also carried HF privileges if you passed
a code exam.

At the request of the National Co-
ference of VECs (Volunteer Examiner
Coordinators), the FCC authorized the
VECs' Question Pool Committee to
determine the appropriate mix of writ-
ten examination topics and individual
question content that appear in the
three (Element 2, 3, and 4) question
pools. This means that the previously
FCC-mandated ten topics in prior
Section §97.503(c) have been elimi-
nated and the QPC now has the author-
ity to place the written examination
emphasis where it believes appropriate
(see Table ll).

The new §97.503(c) Rules now spec-
ify only that the questions must relate to
the privileges of the particular license
class for which the exam Is being taken.
However, §97.523, which requires that
“Each question pool must contain at
least ten times the number of questions
required for a single examination” still
applies. The new Element 2 (Techni-
cian) and Element 3 (General) exami-
nations each contain 35 questions (26
correct needed to pass);, Element 4
(Extra) contains 50 questions (with a
passing minimum of 37 correct).

Credit for Exams
Previously Passed

You can find the FCC rules that cover
amateur radio license examinations in
Subpart “F" of the Part 97 Rules. Exam
credit is covered in Section 97.505. As
a general rule, they take into consider-
ation previous exams already passed.
All credit is conferred by the Volunteer
Examiners (VEs) at a local examination
session and cannot be obtained in any
other way. VECs are not permitted to
upgrade an amateur's license class
without the application first being
approved by three VEs.

Here is a complete rundown of the
various examinations for which you may
receive credit at a future test session,
based on changes that took effect on
April 15, 2000:

1. Currently licensed Novice operators
and those with expired Novice licens-
es—even beyond the two-year grace
period—receive credit for the telegraphy
Element 1 (Morse code). In a nutshell, if
you ever held a Novice ham ticket, you
never have to take another code test
again. You must, of course, provide the

www.cqg-amateur-radio.com

RF switching, phasing and contesting products from
ARRAY SOLUTIONS

ASB0-FS 80-Meter
Vertical

« Full Sized 1/4 A on 80
* Free Standing

ARRAY EDLETIONE

RATPAK & SixPak—6 way
5 kW antenna switches

Filters—Bandpass and BCB by
W3NQON

StackMaster—stack/phase up
to 4 mono band antennas

StackMatch—the world's leader
in stacking/phasing devices for

SCK—CW and Phone message mono or Tribanders :E:E{gl Ezf;d for
keyer, and a lot more Phasing Systems—for 2 and 3 100+ MPH

S02R Master—Finally a SO2R
controller for high performance
contesting

element and 4 square vertical
alrrays

« Handles 10 KW+

« Winch Up/Down
{with optional removable
winch)

» Radial Ring Included !

« 160 and 40 Meters with dli
Optional Tuner = I

Antennas and Antenna Accessories by
Cal-Av. Titanex, Bencher, M2, low band speaalist AY Technologies
and RFl and surge protection devices by |.C.E

PRO.SIS.TEL.
BIG BOY ROTATORS

The most powerful antenna rotators available anywhere.

ProSisTel Rotators were designed lo
perform under iremendous stress with
abnormally large antenna loads — up to
B1 sq. fi. Perfect for large B0 Meler

Controller “B”
* Paddle Key beams, long-boom Yagisand log
* Preseat with True periodics, stacked arrays, and rotating
360° Rotary Encoder towers. Several AZ and EL models to

« Soft Stop ¥ choose from.

- « L arge Green Display

Controller “C” ProSisTel Rotators give you incredible

4 starting and rotating torque with tremendous

. Eﬂa% Hmnfs braking resistance. They use double-worm

« Voice Confirmation technology, far exceeding any other amateur

« Soft Start/Stop rotator on the market. And we back them up

« RS-232 Built In with a Two-Year Warranty (USA).

High Quality, High Performance,
Multi-Band Yagis
Quality Made in Germany!

Or!|IBEAM

Model Elements Bands Boom Length
shBean 0B6-3M (Moxon) 6 20-15-10 10 fest
; OB7-3 7 20-15-10 14 feet
OB11-3 11 20-15-10 20 feet
OB16-3 i6 20-15-10 33 feet
0B9-5 g9 20-17-15-12-10 17 feet
OB4-2W 4 1712 12 fest
""" oB7-2W T 17-12 17 feet
OB9-2W g 17-12 33 feet

RF Applications, Inc

« Vacuum Fluorescent » Settable VSWR Alarm
+ VSWR Alarm Relay Option Also P3000, PS000 and WINWATT | |

Display
« 2,955 and 5,000 Watt HF » AF Power Monitor Option
Vearsion « Vanity Option (Callsign) The VFD's display

holds your peak
PEP for about two
saconds after you
stop transmitting.

*« Remote Sensor

« 12 VOC Operation

» Accurate Peak/MHold
Readings

« 300 Watt VHF Version
* 65 Element Bar Graph—

Better than a Meterl
AC E' H F Professional Propagation
Software for HF Radio Operators

» Easy-to-use propagation software powered by VOACAP.

» Best frequency, circuit summary and MUF charts,

» Animated area coverage maps based on time-of-day, frequency or
sunspot number.

« Animated circuit quality graphs ol S/N ratio, S-units, reliability,
reguired power gain and elevation angle

» Modify any circuit parameter in seconds.

« ACE-HF PRO version adds a database of more than 35,000
receive locations, a DXCC list and speed select. Military/

commercial versions are also available
NEC-Win—The most powerful and leading antenna modeling programs on the market.
“nittany sdientific [ NEC-Win Plus - Dwu!upad Chart, tabular data, and 9 rectangular piots. Includes
for beginners, hobbyists, and and supports the full NECZ2 command set
Emm GNEC - Supports NECA4. (A NEC4 license is required.)
ments in the basic program, Basic Antenna Modeling Tutorial by LB Cebik - A
polar plots, rectangular plots,  hands-on tutorial. A fantastic book which includes a
input impedance and VSWR, tabutar data, Synthesis disk of antenna examples for the lessons. Intended 0
Light and Necvu 3D, and the NEC2 calculating engine. be used with NEC-Win Plus, but it is sufficient for
learning modeling in general. Leam to be an antenna
NEL-Wia Pro - Devsloped for the researcher ano modeling expert with LB Cebik’s most informative
professional engineer, it includes polar plots, Smith teaching style.
Array Solutions, 350 Gloria Rd, Sunnyvale, TX 75182
www.arraysolutions.com « Phone 972-203-2008 « FAX 972-203-8811
Contesting products for the dedicated Contesters,
DXing products for the deserving.

VFD Power and SWR Meters | '-l
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Proud to be
“AMERICA’S MOST
RELIABLE AMATEUR
RADIO DEALER"
Serving Amateur Radio

Operators Since 1937

YOUR" Radio Dealer.
Write for our updated Used Equipment Listing!

Technical & Info. (605) 886-7314
Fax (605) 886-3444
(Internet Connections)

E-Mail - hamsales@burghardt-amateur.com
See Qur Catalog/Specials On Our Home Page
hitp://'www.burghardt-amateur.com
710 10th Street SW

Watertown, SD 57201
HRS: MON.-FRL. 8-5p.m.;SAT. 9-1 p.m. CLOSED SUNS/HOLIDAYS

We Want To Be

WinGAP leard 3

Skywava Analysis with a
Difference...

Free 30 day trial download:

www.taborsoft.com

The Best - Keeps Getting Better

Kangaroo Tabor Sofiware
jim@taborsoft.com

DX4WIN V5

(See Review QST, March 2001)
Featuring Integrated PSK31,
Support for TenTec Pegasus and
Kachina DSP525 radios

DX4WIN now combines the quality
features, flexibilty and customer
support 1t's famous for, with a high
quality INTEGRATED PSK31
mterface. No longer do you have to work
PSK and then log in separate applications.
It can ALL be done within DX4WIN,
using all standard DX4WIN features.

DX4WIN version 5.0 only $89.95
Shipping $6.95 US/$11 DX,
Upgrades available for previous versions

To order, or for more information, contact;

Rapidan Data Systems
PO Box 418, Locust Grove, VA 22508
(540) 785-2669; Fax: (540) 786-0658
Email: support@dx4win.com

Free version 5.0 demo at www.dx4win.com
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License Class

Written elements (5):
Telegraphy Elements (3): 1A (5 wpm)
1B (13 wpm)

1C (20 wpm)

2,3A, 3B, 4A, & 4B

License and Examination Changes
Prior to April 15, 2000

After April 15, 2000

Novice Element 2 Eliminated
Technician Element 2 & 3A Element 2

Tech Plus Element 1A, 2, & 3A Eliminated

General Element 1B, 2, 3A, & 3B Element 1,2, &3
Advanced Element 1B, 2, 3A, 3B, & 4A Eliminated

Extra Element 1C, 2, 3A, 3B, 4A, & 4B Element 1, 2, 3, &4

(3) Element 2, 3, & 4
(1) Element 1 (5 wpm)

Table |- The number of new license classes and examinations has been dras-
tically reduced. Prior to April 15, 2000 there were eight different license exami-
nations (five written and three telegraphy) and six license classes. There are
now only four exams and three new license classes—Technician, General, and
Extra. Novice and Advanced Class radio amateurs may renew and modify their
licenses indefinitely, but no new licenses are issued by the FCC. Tech Plus oper-
ators have their license renewed as Technician, but they retain the code credit.

VE team with some sort of evidence of
having held a Novice ticket. A current or
former Novice operator does riot receive
any written exam element credit towards
a higher class license.

Because of the way the rules were
written, General, Advanced, and Extra
Class operators with expired licenses
beyond the two-year grace period, and
who never held a Novice or Technician
Class license, do not receive credit for
the code or any written exam.

2. A current FCC-licensed commer-
cial radiotelegraph operator (or if the
license expired less than 5 years ago)
receives credit for the amateur code
exam. No written examination credit is
allowed, however, for holding any other
commercial radio operator license,
including the General Radiotelephone
Operator license.

3. Currently licensed Technician
Class operators (including those with
expired licenses within the two-year
grace period) receive credit for the
Technician Class (Element 2) written
exam when applying to upgrade to a
higher class license.

4. Currently licensed Technician
Class operators (Including those with ex-
pired licenses within the two year grace
period) who possess evidence of having
passed a code test while a Novice or
Technician receive credit for the Ele-
ment 1 code and the Element 2 written
exam. I his evidence may be any expired
Novice or “Technician Plus” license or,
if a Technician, a Certificate of Succes-
sful Completion of Examination (CSCE)
issued within the last 365 days.

5. A currently unlicensed (the key
word is unlicensed) examinee who held

Subelement Previous

Electrical Principles (3)
Circuit Components (2)
Practical Circuits (2)

e Bk il i LS e

Total Questions: 35

(Effective April 15, 2000)
FCC Rules (9 Questions)
Operating Procedures (5)
Radio Wave Propagation (3)
Amateur Radio Practices (4)

Signals and Emissions (2)
Antennas and Feedines (2)
10. RF Safety Practices (3)

Technician Class Examination Topics

New
(Effective July 1, 2003)
FCC Rules (5 Questions)
Methods of Communication (2)
Radio Phenomena (2)
Station Licensee Duties (3)
Control Operator Duties (3)
Good Operating Practices (3)
Basic Communications Electronics (3)
Good Engineering Practices (6)
Special Operations (2)
Safety Practices (6)
35

Table II- There has been a major change in the Technician Class syllabus (out-

line) and the number of questions asked from each topic. The new Technician

Class question pool was released by the VEC's Question Pool Committee on

December 1, 2002. It must be used in all Technician Class examinations admin-

istered on or after July 1, 2003. The new pool is available on the ARRL website
at <http/www.arrl.org/arrivec/pools.html>.
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The Mobile DXer

by Dave Mangels, ACEWO
An in-depth look at Mobile DXing- includes its
language; versatility; selecting and installing
mobile HF radios; mobile HF antennas and

Buy all 7 for your Club for only $59 9

Ham Radio Horizons: The Video Order No. VHOR
Getting Started in VHF ... .Order No. VWHF
Getting Started in Ham Radio Order No. VHR
Getting Started in DXing Order No. VDX
Getting Started in Packel Radio ...Order No. VFAC
Getting Started in Amateur Satellites. Order No. VSAT
Getting Started in Contesting .. Order No. VCON

Ham Radio Magazine on CD

Brought to you by CQ & ARRL %

Here's what you've been waiting for!
Enjoy quick and easy access 1o avery
issue of this popular magazine, broken
down by years|

Three sets, each containing 4 CDs - |
1968-1976 Order No. HRCD1 $59.95

1977-1983 Order No. HRCD2 $59.95

1984-1990 Order No. HRCD3 $59.95
Buy All 3 Sets and Save $29.90!

Order No. HRCD set $ 149,95

Fifteen month calendars
January 2003 through March 2004
M (Specify Amateur Radio or Classic Keys)

of some of the memory-jogging keys that so
ireasure or used years ago!

antennas, scenics and personalities.

2003/04 calendars ¢y

Classic Keys Calendar features 15 magnificent photos

Amateur Radio Calendar brings you 15 spectacular
- images of some of the biggest, most photogenic shacks,

tactics, and technigques; and more!

Keys, Keys, Keys
by Dave Ingram, K4TWJ
You'll enjoy nostalgia with this
visual celebration of amateur
radio’s favornte accessory,
This book is full of pictures
and historical insight.

59,95

Order No. KEYS

The NEW Shortwave

Propagation Handbook

by W3ASK, NAXX & K6GKU

A comprehensive source of HF prop-
agation principles, sunspots, ionos-
pheric predictions, with photography,
charts and tables galore!

Order No. SWP §7 9 95

WESAI HF Antenna

Handbook

by Bill Orr, WESAI

Inexpensive, practical antenna pro-

jects that work! Guides you through
the building of wire, loop, Yagl and
vertical antennas.

Tl ﬁrder No. HFANT $ 19. 95

y on Antennas

Lg M:Cny

Uﬂlihﬁg many techni-
cal publications,
Lew presents his
invaluable antenna
information in a
casual, non-intimi-
dating way for
anyone!

LEw Mer oy
Un A
. ..H .li.llfl_-lllul-'.

many of us

4

$15 95

Order No.MCCOY

tuners; tuning HF antennas; utilizing tools,

Order No. DXErR @ 12.95

33 Simple Weekend Projects

by Dave Ingram, K4TWJ
Do-it-yourself electronics s
projects from the most basic
to the fairly sophisticated. |
You'll find: station acces-
sories for VHF FMing, work-
ing OSCAR satellites, fun on
HF, trying CW, building sim-
ple antennas, even 3 COM- [ g —
plete working HF station you
can build for $100. Also includes practical
hps and techmigues on how o create your
own electronic projects.

L

Building and Using
Baluns and Ununs
by Jerry Sevick, W2FMI
This volume is
the source for
the latest infor-
mation and
designs on

line transformer
theory.
Applications for
dipoles, yagis, log period-

ics, beverages, antenna tuners,
and countless other examples.

Order No. BALUN $19.95

The Vertical Antenna

Handbook

by Paul Lee, N6PL
Learn basic theory
and practice of the
vertical antenna.
Discover easy-to-build
construction projects

Order No. VAH

5965

NOW ONLY

i L

VERTILOL BnTemng
I-IH'IIIIIIJIJH

$6.95

Name Callsign

Street Address

City State Zip

] Description Price Tolol Price
| 1 =1 [ o
T T : - =5 A L

U.S. and possessions - add $4 shipping/handling; $2 shipping/handling for single calendar. | Shipping Handling |
Foreign - shipping/handling charges are calculated by order weight & desfination. | Total |

1 Check 1 Money Order

Method of payment
Credit Card No.

[ ]Visa [ |MasterCard [ |Discover
Expiration date

[ ] American Express

CQ Communications Inc., 25 Newbridge Rd., Hicksville, NY 11801/516-681-2922; Fax 516-681-2926

Order Toll-Free 800-853-9797 \




The Screwdriver
Antenna Made For Hams

By Hams

Get the quality that only CNC
machined blueprinted components
in either aircraft
aluminum or stainless
steel can offer.

Model 100
10-80 meter

5295, + s

Specifications
Coil And Contacts are so superior to the
competition they are guaranteed for
the life of the antenna
Lower Mast Length- 3ft.
Frequency Coverage with 6 ft. whip-
3.5 MHz to 30 MHz
Freguency Coverage with no whip-
6.0 MHz to 60 MHz
Power Rating- full legal limlit
Typical SWR- 1.5 10 1 or less
Total Height with 6 ft. whip at 30 MHz- 9'4"
Total Height with 6 ft whip at 3.5 MHz- 11’
Weight- 8.5 |bs.

Model 200 includes 6 meters

$325. + SH |
lﬁ |E Secure websiter-n M ﬁ

www.tarheelantennas.com

TARHEEL ANTENNAS
919-552-8788 « Fax 919-552-4970
913 Old Honeycutt Road
Fuquay-Varina, NC 27526

HamCall™ world wide CD-ROM

Over 1,700,000 listings

##-. HamCall'™ CD-ROM with FREE updates
e via the Internet for 6 months.
. 4/ Clearly, the most current and complete

== ham radio CD-ROM. Updated monthly!
The HamCall™ CD-ROM allows: you 1o look up over 1.7 million
celisigns frome all over the world, from over 300 DX call areas.
HamCall™ allows the look up of hams world wide by callsign,
name, street address, city, state, posial code, counly, couniry
and more. Custom label printing options prints & variety of

labels. HamGCall™ s %50, plus $5 s (%8 intemational).

Works with DOS, Windows 3.1/95/88/ME2000/XP
Works with most logging programs
FREE & month Intemet password included.

BUCKMASTER
6196 Jefferson Highway = Mineral, VA 23117 USA
e-mail: info@buck.com
540:894-5777 = B00:282-5628+ 540:894-9141 (fax|

KT34M2

10, 15 & 20 M Tribander

n

allows 4 elements active on 10,15 & 20.
The 16" boom & 25" turning radius makes
it perfect for a small backyard system.
Get your KT34M2 and start playing !

M2 ANTENNA SYSTEMS. INC. FRESNO, CA 93722
989-432-8873 FAK 559-432-3059 WWW.M2INC.COM
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a Technician Class license before
March 21, 1987 receives credit for the
code exam (Element 1) and the General
Class (Element 3) written exam, but not
the Technician Class (Element 2). This
is because there is no requirement that
the amateur be continuously licensed to
obtain Element 1 and 3 exam credit.
You must hold a current Technician
Class license (or be within the two-year
grace period), however, to receive cred-
it for the Element 2 written exam. For
example, an unlicensed person whose
Technician Class license expired in
1986 need only take Element 2 to
become a General Class operator.

6. A currently unlicensed Technician
Class operator who held a Technician
Class license between March 21, 1987
and February 14, 1991 receives credit
only for the code exam (Element 1).

7. A currently licensed Technician
Class operator who held a license prior
to February 14, 1991 receives credit for
the code exam (Element 1) and the
Technician written exam (Element 2).

8. A currently licensed Technician
Class operator (including those with an
expired license within the two-year grace
period) and who first held a Technician
Class license prior to March 21, 1987
receives credit for the Element 1 (code),
Element 2 (Technician written), and
Element 3 (General written) exams and
is immediately qualified for the General
Class without further examination. You
must presentto alocal VE team evidence
of having first held your Technician
license prior to March 21, 1987; the VE
team will authorize your General Class
ticket. All you will have to do is fill out a
NCVEC Application form 605, which the
VEs will have at their exam session. This
evidence may be a copy of your old
Technician Class license or a photocopy
of a page from an old Radio Amateur
Callbook. You may call the W5YI Group
at (toll free) 1-800-669-9594 if you need
help in obtaining the needed proof.
(There is a $5.00 research fee.)

Another wrinkle to consider! The FCC
rules specify February 14, 1991 (the
date that the no-code license went into
effect) and March 21, 1987 (when
Element 3 was split into 3A and 3B) as
the key dates on which exam credit is
based. However, back then there was
a considerable lag between when an
examinee passed his/her exam and
when the license was dated and issued
by the FCC. For example, a person who
passed the new “no code” Technician
Class license on February 14, 1991—
the first day it was available—did not
have the application processed by the
FCC until March 12, 1991. This means

that all Technician Class licenses dated
March 11 and earlier did indeed require
passing a code test and receiving
Element 1 credit.

The same holds true forthe March 21,
1987 date. Most VE teams and VECs
will authorize Element 1, 2, and 3 exam
credit and a General Class license if
your Technician Class license is dated
on or betore July 15, 1987.

9. A currently unlicensed Technician
Class operator whose license expired
more than two years ago and after
February 14, 1991 receives no exami-
nation credit whatsoever.

10. A General or Advanced Class
operator with a current license (or an
expired license but within the grace
period for renewal) receives examina-
tion credit for the Element 1 (code), 2
(Technician written), and 3 (General
Class written) exams. This person only
needs to pass Element 4 (Extra Class
written exam) to upgrade.

11. Although Canadian-licensed
amateurs may indefinitely operate their
amateur radio equipment in the United
States under their Canadian license, no
examination credit is allowed for hold-
ing a Canadian license, or any other for-
eign amateur radio license for that mat-
ter (see Section 97.107[a]).

12. The comment that once you pass
a 5 words-per-minute code test you will
never have to pass another one is not
necessarily true! A Certificate of Suc-
cessful Completion of Examination
(CSCE) for the telegraphy exam carries
permanent HF operating authority, but
gives you examination credit for only
365 days. If you are planning to upgrade
to General, you must pass the written
exam (Element 3) within 365 days or
you will lose examination credit for your
code test, even though you may oper-
ate indefinitely on the Technician HF
bands with your Technician Class li-
cense and CSEC for code. If you wait
longer than a year to upgrade, you will
have to take the code test again.

Another thing to remember. A Tech
Plus license yields code credit. A Tech-
nician Class license does not. Tech
Plus operators who renew receive a
Technician Class license. It therefore is
important that you retain a copy of your
old Tech Plus license or the original
CSCE showing you passed the Morse

code exam to validate the permanent
code exam credit.

There you have it—all of the in-
stances where examination credit is
issued. Admittedly, it is very complex,
and little wonder why even some VE
teams are bewildered. 73, Fred, W5YI
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A Cheap and Easy
High-Speed Data Connection

elcome to the “Digital Connection”! In this
Wnaw column my goal is to bring you a vari-

ety of topics related to radio, computers,
and the internet, with an emphasis on practical
how-to-do-it information. This is an expansion of
my previous “Computers & Internet” column in
CQ, adding radio into the mix. We've also upgrad-
ed from quarterly to semi-monthly, appearing in
every even-numbered month.

In my opinion, there's nothing more exciting
about amateur radio than trying new operating
modes and methods. This column will introduce
new tools and techniques, and sometimes re-
examine old ones, to give you everything you need
to get into something different. If there’s some
topic you'd like to see covered here, drop me a
note and let me know.

Building a Fast Data Link

For this first column we’'ll be looking at some prac-
tical information on using modified commercial
wireless networking gear foramateur radio. We've
all been hearing about wireless networking equip-
ment for creating a wireless Local Area Network
(LAN) in your home. This uses a standard known
as 802.11b. It should come as no surprise that
adapting this equipment to amateur use is fairly
easy, and it works well, too.

The advantage over traditional packet radio
technology is huge. Not only can you get data
rates in the megabits-per-second range, but the
equipment is laughably inexpensive. This makes

*545 Baylor Avenue, River Vale, NJ 07675
e-mail: <n2irz@cq-amateur-radio.com:

Fig. 1- A close-up view
of the Linksys network
card’s antenna-con-
nection point. Here you
see the RG-58 cable
that | soldered onto the
board after unsoldering
the original internal
antenna connection.

www.cq-amateur-radio.com

for some very inexpensive, high-performance
links. The disadvantages include the extremely
low transmitter power and the need for a comput-
er of some kind.

Uncle Charlie and the Law

Before we get started, there's the small matter of
FCC Rules & Regulations. 802.11b networking
transceivers are sold with the understanding that
the user shall not modify them in any way, includ-
ing using any antenna not specifically designed
for that equipment. Doing so invalidates their Part
15 type acceptance, making it illegal to use them.
However, we will be operating our equipment
under Part 97 of the FCC rules, so using modified
802.11b transceivers appears to be legal, as long
as all Part 97 rules are followed, including station
identification, encryption, and others.

The bottom line here is, although | think the use
of these modified devices is legal, I'm not a lawyer
or legal expert. Since it will be yourlicense on the
line if anything is amiss, if you're uncomfortable
with my interpretation, then | strongly advise you
to seek an expert for an opinion before you start
transmitting. (But please don'task the FCC to give
you a ruling. Some questions are best left un-
asked—ed.)

802.11b

The design goal was to create a radio-based data
link to span a distance of about one-half mile, with
data rates in the Megabit per second range. The
RF path is essentially line of sight, but with some
trees and buildings in the way. The idea was to
gain enough experience in building this relatively
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short-hop link to be able to build longer
links some time in the future using
802.11b networking gear. | learned a lot
during this process, and that is what |
will share with you here.

802.11b equipment is named after the
IEEE standard describing the protocol
and frequency standards for these 2.4
GHz wireless network adapters. You
might see 802.11a equipment, which iIs
forthe 5.7 GHz band. Much like 802.11Db,
only some of the channels fall within the
amateur 13 cm allocation. Note that a
new standard is just about to enter the
market, 802.11g, which uses the modu-
lation techniques of 802.11a on the 2.4
GHz frequency band. For now, my
advice is to stick with the 2.4 GHz
802.11b equipment; it's less expensive
and a little easier to work with.

At first | was trying to accomplish all
this without having to buy anything at
all. For some reason that didn’'t work, so
| went to Best Buy and bought the
cheapest 802.11b networking card |
could find. Instead of getting an internal
card, | decided on a USB interface. |
bought a Linksys Wireless USB
Network Adapter, Model WUSB11, ver-
sion 2.6, for about $90. Note that there
are choices other than USB for the com-
puter interface; just select the one which
works best for you.

Configuration

Installation and configuration are sim-
ple. Just pop in the CD-ROM and install
the software, then connect the adapter
to the USB port, and in a few minutes
you're nearly ready. For peer-to-peer
networking (direct computer-to-com-
puter communication), as opposed to a
central hub or router, you should use the
“Ad-Hoc”" mode. If you use the
“Infrastructure” mode, you must have a
wireless hub or router at the other end,
which might be an option for some sites.
In this case, | wanted to communicate
directly with another network card, so |
went with the Ad-Hoc mode.

Next select a channel from 1 to 6 only,
because only these lie entirely within
the amateur 2.4 GHz band. Channels 7

Fig. 2— The Aironet WLAN
antenna. This is a simple
16-element Yagi with a
PC-board driven element,
sporting 13.5 dBi gain. It is
stamped from a single
piece of /16 inch alu-
minum sheet. Refer to

the text and Table | for
construction details.

and above have at least a portion out-
side the amateur allocation and should
not be used under Part 97. Be sure to
set the Encryption mode to Off or
Disabled. Finally, set your station
Identifier or SSID to your callsign, which
| believe should be sufficient for FCC ID
purposes.

My partner in all this was a neighbor
who runs a medium-size communica-
tions technology company and has lots
of toys, such as 802.11b-equipped lap-
tops, to play with. He helped me test and
debug our short-hop link.

After configuring both ends, we tried
to establish a link with both computers
in the same room. It worked perfectly
the first time, and | was amazed at how
easy it was. Informal testing showed
that we had a range of only a hundred
feet or so before the link quality (as
shown by the configuration utility) start-
ed to degrade. Our next task was to get
some high-gain antennas.

Antenna Connection

Before we discuss the antennas, we
need to look at the modifications | had to
make to the network adapter so | could
connect an external antenna. Note that
some 802.11b network adapters are
equipped with connectors for an exter-
nal antenna, but most—like the one |
bought—are not. After ruminating on the
topic for a few days, | worked up my
courage and opened up my brand-new
network adapter, breaking the “warran-
ty void if broken” label in the process.
A single screw (in a recess under one
of the rubber feet) and a few clips held
the adapter together. | went slowly and
carefully, using my trusty Swiss Army
knife, and nothing broke in the process.
The PC board came out easily, but the
antenna was still encased in its housing.
A few moments with the knife and some
broken plastic later (it was glued), the
antenna revealed itself as well. It turns
outthe antennais afolded '/2wave, con-
structed from 1/32 inch FR4, and there's
a 1/2-wave “ground plane” strip on the
other side. For a sense of scale, the
whole antenna board is 52 mm long.

Anyway, the best part was that the
antenna was connected to the main
board with a tiny piece of coax! | care-
fully unsoldered the coax from the
board, making sure | didn't also desol-
der the very tiny SMT (surface mount
technology) capacitor, about the size of
a grain of salt. | connected a slightly
longer length of Teflon® RG-58 coax
(fig. 1) which terminated in a mini-UHF
connector. | used a mini-UHF because
it was handy, and | had the matching
female end as well. | suppose there
would be better choices for 2.4 GHz.
Something small, such as an MCX, or
even a BNC, would probably be better.
Thus, with a careful touch of a solder-
ing iron my Part 15 device was con-
verted to Part 97 operation.

Antennas

Now let's talk about antennas. Based
on our experiments, | guessed that |
would need about 100 times the gain,
which is 20 dB, to span a halt mile. It
was just a guess, not a calculation, and
helped me limit my antenna search to
ones with at least 10 dBi gain. (Two 10
dBi antennas—one at each end—pro-
vide a “system gain” of 20 dBi.) At least
it was a place o star.

On the internet | searched Google for
“802.11b antenna,” and the first site that
came up was the wireless networking
site run by Greg Rehm, KD7RCG, at
<http://www.turnpoint.net/wireless/
index.html>. There are links to a few
homebuilt 2.4 GHz antennas, one even
designed by Greg himself. My favorites
are the “Pringle’s potato chip” Yagi and
Greg's “Nalley Beef Stew” horn. | felt
that either should provide the gain | was
looking for, and the beef stew horn
seemed to be the better of the two, both
in terms of performance and ease of
assembly. | also visited two commercial
sites, Down East Microwave <http:/
www.downeastmicrowave.com/>,
which sells a 17.5 dBi loop Yagi for $99
assembled, and Resources Unlimited
<http//www.resunitd4u.com>, which
has a 24 dBi parabolic grid for $129.
Both sites sell other antennas as well.
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Fig. 3— The Aironet antenna and its plastic-tube radome. If you build one at home,
you can use regular plastic pipe instead. A mounting plate is at the rear.

In retrospect, | at least should have
built one of the homebrew antennas.
Maybe | will someday. | was spared the
need, however: Out of the blue, a friend
of a friend contacted me, having bought
some gear from me last year at a ham-
fest. | had some more stuff | knew he
would find useful for a project, and it
turned out that he happened to have a
nice 2.4 GHz Yagi he was willing to
trade. After a few days | was the proud
owner of a used commercial 2.4 GHz
Yagidesigned just for802.11bgearand
rated at a healthy 13.5 dBi.

Of course, | then did what every good
ham does with a new piece of equip-
ment, before even testing it to see if it
would work: | took it apart. What came
outis shown infig. 2. Since those home-
brew antennas are well documented on
the web, I'll document the commercial
antenna here, and readers can then
make or buy the antenna they prefer.

The Aironet Antenna

The Aironet WLAN antenna, model
AIR-ANT1948, is designed for use with

Cisco equipment. Details on the anten-
na can be found at <http://www.cisco.
com/>; search on Aironet Antenna. It is
a compact unit housed in a plastic
radome. It comes equipped with about
three feet of RG-58U, terminated with a
reverse-polarity TNC connector.

The reverse-polarity connector—a
male TNC connector body with a female
contact pin inside—is the opposite of
what you would normally be able to buy.
Manufacturers use these uncommon
connectors to help ensure the antenna
is not connected to equipment for which
it is not intended, as specified by the
FCC's Part 15 rules. However, you can
buy these reverse-polarity connectors
from many on-line connector vendors,
such as The RF Connection <http:/
www.therfc.com> or Cable Experts
<http://www.cablexperts.com>. Also
remember that modifying an antenna
invalidates your permission to use it
with any 802.11b equipment under Part
15. If you buy or build one and use it
exclusively under Part 97, as | did, then
there shouldn't be a problem.

Director Width overall Distance
1 21/g 3/4
2 21/18 13/4
3 131/32 213/18
4 115/18 315/18
5 17/8 5
6 17/8 61/16
7 12732 7/8
8 127/32 83/16
o 125/32 g1/4
10 113116 10518
11 129/32 119/
12 125/32 1271186
13 115/18 131/2
14 125/32 149/16

Table |- Director dimensions and posi-
tioning (all dimensions in inches). See
text for driven element (DE) and reflec-
tordimensions. The distances are mea-
sured from the front of the DE to the
rear of the element. Director 1 is clos-
est to the DE; director 14 is farthest.

Opening up the radome revealed a
very simple 16-element Yagi antenna
made from a single piece of 1/16 inch alu-
minum sheet and a small piece of PC
board. There are 14 directors, each /8
inch wide from front to back, ona /4 inch
wide boom. See Table | for the director
dimensions. The reflector is also /8 inch
wide from front to back, 21/2 inch wide,
and positioned ®/16 inch from the front of
the driven element. Overall, the antenna
is about 16 inches long and 2.5 inches
wide at its widest. [t was originally mount-
ed inside a plastic tube, as shown in fig.
3, but you can also use a piece of 3 inch
plastic pipe. On the original, slots in the
end caps kept the antenna centered,
which you can also do, or use plastic
disks instead. End caps are still a good
idea, to keep insects out.

If you were manufacturing thousands
of these antennas, then creating a tool
to stamp them out would be worth it. For
the rest of us, a few hours with a nibbling

Fig. 4— Etching
dimensions of the
driven element. This is
fabricated from single-
sided /32 inch thick
ceramic PC-board
material. The coaxial

Other dimensions see text

—0.230 —

. 100

feedline center con-
ductor is soldered into

Slot is 116" wide

one of the holes near
the center, the shield
into the other hole.

Cutout for boom \

0.725
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tool should take care of it. If you have
access to a larger arbor press, you might
make a punch and die set for cutting out
the space between elements, sort of like
a giant nibbling tool. Using copper in-
stead of aluminum would allow an anten-
na to be soldered together out of indi-
vidual strips. You could also use a band
saw or similar to cut one out of sheet alu-
minum. If you made a full-size pattern on
the computer and cut the antenna out by
hand, I'd guess it would take an eve-
ning’s work, Add another evening etch-
ing the PC board driven element and
assembling it into an antenna. Two eve-
nings’ work seems like a reasonable
investment for such an antenna. Note
that the Pringle’'s and Beef Stew anten-
nas might take half that time.

Fig. 4 shows the etching dimensions
of the driven element (DE) as best | can
measure with a micrometer and magni-
fying glass. The DE is made from a
piece of cream-colored ceramic-like PC
board (matenal (perhaps Rogers RT/
duroid®) 1/32 inch thick. It is exactly 2
inches WIde and 0.780 inch high. There
is along /16 inch slot machined into the
element, used to allow the DE to be slid
into position past the reflector and onto
the solid boom, between the reflector
and firstdirector. Once in position, there
is another slot, 1/4" x 1/16", in which the
boom rests. A 1/16 inch thick piece of
plastic helps position and lock in the DE
relative to the reflector, and also serves
to support the coaxial feedline. It seems
to me that one could use ordinary glass-
epoxy material, or perhaps some
microwave-type Teflon®, but this prob-
ably will affect the gain and perfor-
mance somewhat. | imagine that the
ceramic material would be difficult to
cut, especially for the slot in the middle.

The feedline is soldered into the dri-
ven element as shown in fig. 5. It should

Fig. 5— Close-up of the driven element (DE). Note the sufdered feedline
connections, and the small plastic wedge which helps position the DE relative to
the boom.

not matter which point is used for the
center conductor and which is used for
the shield. In the photo you can also see
the piece of plastic used for positioning,
and imagine how the metal boom fits
into the slot behind the plastic piece.

The Resulis

Tosumup, after buying the least expen-
sive wireless LAN adapter | could find,
| configured it and got the link working
at a short distance. Some simple exper-
iments told me what kind of distance to
expect, and | modified the LAN adapter
fo accommodate an external antenna
by soldering a new piece of coax to the
RF output point (Remember, this makes
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the adapterillegalfor Part 15use.). After
lucking into an antenna that should
work, | changed the connector to match
our LAN adapters. Antenna aiming took
some time and coordination, but the link
ended up working just fine. If | had had
to buy everything new, it still wouldn't
have cost $500 for both ends.

| hope that this information will help
you when you assemble your own high-
speed data link. You might want to set
up something to remotely operate your
HF or VHF digital station from a laptop;
multi-op contest stations might use
these links for their logging networks; or
you might want to actually communicate
with a fellow ham keyboard-to-key-
board. The network adapters are very
Inexpensive, antennas can be built or
bought, and distances of a dozen miles
line of sight shouldn't pose any signifi-
cant challenges. Just remember that
feedline losses at 2.4 GHz can be huge,
high-gain antennas have narrow beam-
widths, and don't be tempted to use
these techniques outside of amateur
radio.

Next time, we'll review some the
many ways we canh send data over
radio, with an emphasis on HF modes.
In the months that follow, we'll take a
closer look at some of these modes,
with some practical advice on how you
can start using them. If you have any
questions, comments, or thoughts on
what | should cover in future columns,
please write. I'd love to hear from you.

73, Don, N2IRZ

e
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EE Amateur Radio—When Normal Com-
munications Fail.” How many times
have you seen that phrase in an e-mail

or on a website dealing with amateur radio public-
service activity? If you are active in public service,
you probably see it at least once a week. The sen-
tence is appropriate among the amateur radio
ranks, but often the message doesn't get to the
general public.

In recent months there have been several exam-
ples of the news media covering the public-ser-
vice activity of amateur radio. However, it seems
that the message of ham radio’s true value still is
not really getting across, either to the public or to
government officials.

Last August, Leslie Lenkowsky, Chief Executive
Officer of the Corporation for National & Commun-
ity Service (CNCS), spoke to the National Press
Club in Washington, D.C. At the time he spoke
about the $10.3 million in grants that were given
to 43 private groups and public agencies in 26
states and the District of Columbia. He said, “The
grantees included the venerable American Radio
Relay League, based in Connecticut, which
will create a national commu-
nications network of amateur
radio enthusiasts prepared
to respond in disasters when
those new-fangled cell
phones and PDAs become
inoperative.”

Leslie Lenkowsky, CEO of
the Corporation for National

& Community Service.
(Photo courtesy CNCS)

Those who have been involved with the National
Traffic System (NTS), the Amateur Radio Emer-
gency Service (ARES), the Radio Amateur Civil
Emergency Service (RACES), or other amateur
radio public-service groups certainly would chal-
lenge the need to create a national communications
network. It's already there. Most would say there is
a need to improve and enhance the skills of those
operators providing emergency communications.

In November the ARRL Emergency Communi-
cation Courses were noted in several publications
carrying an article by Jonathan Rauch entitled
“America’s Secret Weapon in the War on Terror:
Americans.” The article appeared in The National
Journal, a weekly publication on politics and gov-
ermnment, and in the Atlantic. In a story about the
article posted on the ARRL's web page, the writer
says Rauch writes, “radio amateurs stand ready to
rush to the scene of a forest fire, flood or hurricane
with a ‘jump bag' full of portable radio equipment.”

The ARRL story left out some key quotes that
present additional information and show the com-

*c/o CQ magazine
e-mail: <wa3pzo@cqg-amateur-radio.com:>
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Getting the Word Out!

ments of Rauch and Lenkowsky in a different light.
Rauch quotes Lenkowsky’s statements about var-
lous groups that received grant money, and in
Rauch’s version, Lenkowsky concluded his com-
ments about the ARRL grant by saying, “Then
there are the hams. If you had told me we'd be giv-
ing a grant to a ham radio group. | wouldn't have
believed i.”

Rauch says the “League has embarked on an
effort to increase the country's supply of emer-
gency-ready hams from 1,500 today to at least
6,500 in three years.” While the numbers reflect
those trained via the ARRL Emergency Communi-
cations courses, it does not include those ama-
teurs trained in yearly training exercises such as
the Simulated Emergency Test or Field Day. it
does not include those who participate in various
emergency, public-service, and traffic nets, or oth-
ers who take courses offered by various agencies
such as the Red Cross, National Weather Service,
or Federal Emergency Management Agency.

The article asks animportant question: “On9/11,
of course, all commercial air travel halted. If that
happened again, how could hams, and other
urgently needed personnel, be rushed to the site
of an attack?" While a good question, the answer
is that following 9/11, hams responded to New
York and the other sites by driving across couniry
to help, often at their own expense.

One Ham's Cry

Every once in a while a ham will say the news media
didn't report in a timely manner on the work local
ham radio operators did during an emergency. Ham
radio operators supplied communications for sev-
eral weeks following the 9/11 attacks, yet the initial
coverage said nothing of the important service
hams provided. Ham radio was not the story. The
attack on America was! The story of the service
hams provided began to be reported several weeks
after the initial attack. When there is a loss of nor-
mal communications among rescue crews, police,
fire, and ambulance first responders, however, and
amateur radio operators provide much-needed
communications, then ham radio Is the story.

This was the case in mid-November last year
when tornadoes hit east Tennessee and Ohio.
Cable news station CNN reported that “amateur
radio operators played the role of hero after the
tornadoes hit.” An interesting angle to the story is
that all of the amateur radio communications were
coordinated from the upstairs bedroom of Ten-
nessee ARRL Section Emergency Coordinator
Sheila Tallent, KB4G.

Another story written for the Associated Press
news service briefly mentioned that ham radio pro-
vided an important service following the torna-
does. While it was only a brief mention, the article
appeared in over 95 newspaper and broadcast
media outlets by 10 AM the day after the tornado.
Just how important was ham radio to this story?
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There was no mention of police or fire communications, just
ham radio. That's important!

Skywarn Recognition Day

This past December the National Weather Service and the
ARRL sponsored Skywarn Recognition Day. Did your
Skywarn group contact the local news media and tell them
about the event and the work that goes on? The Amatrillo (TX)
Globe-News carried a story about it. The lead sentence was
“Hams are the eyes and the ears.” The story went on to tell
how the National Weather Service relies on ham radio oper-
ators to watch for conditions and relay information. Additional
information was provided on the day's event. With approxi-
mately 100 Skywarn stations participating from various
weather-service offices, there were at least that many oppor-
tunities to promote amateur radio.

Most weather-service offices cover many cities and/or sev-
eral states. Each city has a local newspaper; there is at least
one television and radio station in each area, plus a local cable
company. Does your employer produce a company newslet-
ter with stories about its employees? Do you belong to anoth-
er organization that has a newsletter about its members?

Another possibility would be to send information on
Skywarn and Skywarn Recognition Day to a local high school
where students study the weather, Let them know that dur-
ing severe weather Skywarn members collect data and report
it to the National Weather Service office.

Hams Help During lce Storm

A severe winter storm in early December caused widespread
power outages in the Carolinas, the worst since Hurricane
Hugo in 1989. According to ARRL North Carolina Section
Public Information Coordinator Gary Pearce, KN4AQ, over
1.5 million people in North and South Carolina were still with-
out power some 48 hours after the storm began. A half inch
of ice covered nearly everything in the central part of the state.
Pearce said, “Telephone service had fewer outright failures,
but both wire and cellular service were sluggish due to the
high volume of calls.”

Early Wednesday afternoon Skywarn spotters began
tracking the storm for the National Weather Service. As night
fell and power failed, the Red Cross and county emergency
management agencies began opening shelters to give peo-
ple a warm place to stay. Hams in several dozen North
Carolina counties staffed EOCs, shelters, and Red Cross
offices to ensure continued communica-
tions. There was no statewide commu-
nications emergency, but ARES opera-
tors kept watch on the statewide ARES
HF nets (3923 and 7232 kHz), and the
state EOC in Raleigh remained on the
air. The State EOC is also the home of
the Wake County EOC.

Members of the Guilford County Ama-
teur Radio Emergency Service assisted
with communications between four shel-
ters in the county. Amateurs in at least
five other counties also provided com-
munications between shelters and
teams doing damage assessment.

Mark Gibson, N4MQU, operating the
amateur radio position at the North
Carolina State/Wake County EQC.
(KN4AQ photo) T

Publicity Each Month

Amateur Radio Public Service can be publicized each month
In your community. Let's see what topics might work:

- Severe winter weather snaps telephone poles. Amateur radio
fills in.

« Weekly training net prepares local amateurs for emergency
response.

- Ham radio club prepares for the marathon season; helps with
local run and walk-a-thons.

« Club members complete a FEMA/ Red Cross/ARRL Emer-
gency/Skywarn training course.

* Field Day tests local amateur radio club preparedness for
communication emergency.

- Hurricane season (wildfires, etc.) begins. Hams are ready to
respond.

= Hams participate in county disaster exercise.

» Severe weather strikes another state. Local hams are ready
to respond if a similar problem occurs.

* Hams remember our veterans and help relay messages to
those who served.

- Hams help coordinate community event (parade, marathon,
etc.).

 Local ham tunes in on disaster far away (another country).

« Skywarn Recognition Day.

Pearce told the ARRL that amateurs in Nash County provid-
ed almost all communications from the town of Rocky Mount.

Marilyn Braun, coordinator of the Greensboro-Guilford
County Emergency Management Agency, told the High Point
Enterprise, “We saw how hard it was to communicate over
the telephones during and after the storm, so we have a net-
work of radio operators.”

Many areas of the country have experienced severe ice
damage over the years. In those areas, amateur radio oper-
ators have taken steps to make sure they are prepared to
operate using emergency power. Here is a great opportuni-
ty to tell your community that your group trains and is pre-
pared should a severe ice storm strike the community. Let's
take a look at a sample press release.

Amateur Radio In Case the Phone Doesn’'t Work

Local amateur radio operators drill year round just in case a severe
ice storm or other disaster hits this county. John Smith, Amateur
Radio Emergency Coordinator, says that amateur radio operators
in North Carolina are providing emergency communication links
between several shelters and county and state emergency man-
agement agencies. Locally, members of the Amateur Radio
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Hams Stand By to Help
National Guard in North Carolina

On Saturday, December 7, North Carolina Governor Mike
Easley sent National Guard troops to 22 counties to go house to
nhouse to make sure residents knew that shelters were available.
This was after the second night of no power for hundreds of thou-
sands of homes in the aftermath of an early-season ice storm
(see main article). The first night was relatively mild, with tem-
peratures hovering around freezing. The second night, however,
temperatures dropped below 20°, unusually cold for this
southern state.

At the State EOC in Raleigh, KG4HDT demonstrated HF and
VHF amateur radio communication to National Guard Sagt.
Major Booth, who was coordinating the Guard activity.
(Photo by KN4AQ)

The National Guard does not have its own statewide commu-
nications system. Its plan was to report back to the State EOC in
Raleigh using cell phones. State Emergency Management offi-
cials asked if amateur radio could fill in where cell-phone cover-
age failed. John Guerriero, KG4HDT, ARRL EC for the State EOC,
worked with Section Emergency Coordinator David Fleming,
KE4JHJ, to run an all-day session of the “Tarheel Net” (North
Carolina's statewide ARES/RACES net), with amateurs standing
by from many of the affected counties.

In Alamance County amateurs already staffing the EOC for
communications to shelters took on the additional task of provid-
ing dispatch service for the Guard. (Amateurs were not permit-
ted to accompany the Guard troops.) The troops used VHF pub-
lic-service radios left over after the county’s move to an 800 MHz
communications system. Ultimately, the call for backup commu-
nications never came. —Thanks, KN4AQ

Emergency Service work closely with the County Emergency
Management Agency, the American Red Cross, and the National
Weather Service.

County Emergency Coordinator John Doe says amateur radio
operators throughout the county keep alternative sources of power— |
such as generators, batteries, and solar power—ready in case their ‘

services are ever needed. Each year local radio operators train with
state and local officials to make sure they are ready if their services
are ever needed. Each June local club members set up several sta- |
tions in the field to make sure they keep in practice shouid they have |
to provide communications without the benefit of commercial power.

You could continue to explain more about your group’s
emergency communication capabilities, such as the club/
EOC ham station, repeaters on emergency power, Commu-
nications vans, etc. Note that no callsigns, acronyms, or other |
examples of “Hamspeak” are used. |

www.cg-amateur-radio.com
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Here's another example of a Skywarn related story:

Hams Ready if Disaster Strikes

Amateur radio operators provided valuable communications fol-
lowing severe storms that ripped through Tennessee and other
states killing at least 30 people. About 45 miles west of Knoxville,
emergency crews had to rely on ham radio communications when
telephone lines were knocked down.

Members of the local amateur radio club work closely with the
National Weather Service and county emergency management offi-
cials to provide communication support should severe weather strike
this area. A spokesman for the club said they had just completed an
emergency-preparedness drill with local emergency management
officials to testtheircommunications capabilities. Club members pro-
vided radio links among the simulated disaster site, the county emer-
gency operations center, and several evacuation shelters. They also
provided a communications link to the state capital.

Again the story could continue to tell more about your local
organization.

Help! I'm Not a Writer!

Many hams are interested in telling their story but don't know
how to get the word out. The ARRL is a helpful resource.
Each ARRL section has a Public Information Coordinator and
a staff of Public Information Officers. These people have an
interest in spreading the word about amateur radio. Many
work with the local news media in their own areas. All are
willing to give you a hand. There is a new Public Relations
manual on the ARRL website <swww.arrl.org/pio> which has
a lot of valuable tips. Finally, the ARRL sponsors a public-
relations e-mail reflector.

If you still have any guestions, drop me a note at
<wa3pzo@cqg-amateur-radio.com:.

In Other News...

A bit of mystery in Newington . . . Nearly a year ago, ARRL
President Jim Haynie, W5JBP, spoke about a trip to Wash-
ington, D.C. After a round of meetings in March, Haynie said,
“Since September 11th, people have begun thinking in greater
depth about what role amateur radio can play.” He said some
congressional staffers talked about how telephone service
was out or intermittent following the attack on the Pentagon.

During that trip the ARRL renewed its Memoranaum of
Understanding with the Federal Emergency Management
Agency, which sponsors RACES, the Radio Amateur Civil
Emergency Service. According to the ARRL, the MOU called
on FEMA "to encourage state and local emergency man-
agement officials to establish cooperative relationships with
ARRL field volunteers.” The agreement says FEMA and the
ARRL will “encourage the use of amateur radio resources in
the development of state and local emergency operating
plans and the use of those plans to support exercises.”

Shortly after the announcement was made, however, a
copy of the MOU was pulled off of the ARRL website and as
of this writing, nearly a year later, it has not been reposted.
No further information is available at this time.

With Thanks

We're now over the shock of 9/11. Many of us have been in
transition for the past year. If you haven't participated in pub-
lic-service activities, now is the time to get involved. This
month | want to thank KN4AQ and the ARRL for their help in
providing information.

Do you have a story to tell? Drop us a note. Until next
time . 73, Bob, WA3PZO
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The Argonaut V, RatTail Antenna
Booster, Loop Antenna, and more

parts of the U.S., but this fact certainly won't

keep us from getting right into our usual fare
and fun. This month we'll focus on some notewor-
thy hamshack radio gear, portable and mobile
goodies, antennas and accessories, software, net
news, and books we believe will be of great inter-
est to you, so let's begin!

February IS a cold and frosty month in most

Radio Gear

Ten-Tec Argonaut V Transceiver. The name
“Argonaut” has been synonymous with low-power
operation since Ten-Tec's original Model 505 QRP
transceiver was released in 1971. The company’s
commitment to offering quality, low-power rigs to
the radio-hobby community continues today with
the return of a legend in the form of the new
Argonaut V transceiver.

The Model 516 Argonaut V (photo A) is a full-
function IF-DSP HF transceiver with adjust-
able 1—- 20 watts output power on all bands from
10 to 160 meters, all-mode operation, and a high-
performance general-coverage receiver. The
radio’'s many cutting-edge features include quiet,
dynamic, all-mode receiver performance; easy
digital-mode operation, including PSK31; trans-
parent QSK CW operation; an internal keyer for
CW operation with adjustable sidetone; 35 built-in
IF-DSP receive filters; dual VFOs with split mode;
and much more.

Like other recent HF rigs from Ten-Tec, the
Argonaut V is a software-defined radio. Thus, if
new features for the rig become available, upgrad-
INng your transceiver is as simple as connecting it
to your personal computer (PC) with a serial-port
cable and downloading the latest version from Ten-
Tec's firmware update website at <http://www.
rfsquared.com>.

“289 Poplar Drive, Millbrook, AL 35054-1674
e-mail: <w8fix@cq-amateur-radio.com>

The Argonaut V's factory-direct price is $795;
with TCXO high-stability oscillator installed, it's
$849. For more information on the Argonaut V,
contact Ten-Tec, Inc., 1185 Dolly Parton Parkway,
Sevierville, TN 37862 (telephone 1-800-833-7373;
e-mail: <sales@tentec.com>, web: <http://www.
tentec.com>).

Portable/Mobile Device

RatTail Antenna Booster. lan Soutar, VE7DJI.
tells us of his innovative, patented new product to
enhance handheld radio operation. It's the RaiTail
Antenna Booster (photos B and C), a small device
that dangles from your 2 meter handheld (or
marine- or aircraft-band radios). The booster is
said to increase transmitted energy by 9 to 12 dB
(800 to 1600 percent), seen when measured at a
distance of 2 km (1.2 miles) or more, according to
the manufacturer. Received sensitivity also is said
to be increased similarly.

The new device, which sports a counterpoise-
like “rattail” (just Velcro®), connects to the back of
the handheld radio. The device rolls up for carry-
ing in your pocket, although you can always leave
the rattail attached to the radio if you like.

How the RatTail works is simple: The LED in the
eye of the rat glows red when you find the right
place to mount it on your radio. It then effectively
turns your quarter-wave vertical into one element
of a more efficient half-wave dipole. You can mount
the instantly removable device anywhere that is
convenient, as long as the light glows brightly when
you transmit. Velcro® can be used for secure
mounting after doing the initial testing, or you can
slip the RatTail under your radio’s belt clip.

The RatTail Antenna Booster is $24.95 USD, or
$39 CDN, postpaid; check the RatTail website for
the most current pricing information. For more
information contact Microsec Research and Devel-
opment, 1226 Lyall Street, Victoria, BC, Canada
VOA 5G9 (e-mail: <rattail@Rattailantenna.com>;
web: <htip://www.rattailantenna.com>). On the

Photo A— The Ten-Tec
Model 516 Argonaut V is
a full-function IF-DSP HF
transceiver with up to 20
walls output power on all
bands from 10 to 160
meters, all-mode opera-
tion, and a high-perfor-
mance general-overage
receiver. (Photo courtesy
Ten-Tec)

www.cg-amateur-radio.com
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Photo B— The new RatTail Antenna
Booster, offered by Microsec Research
and Development, is a small device
that dangles from your 2 meter hand-
held. The booster is claimedtoincrease
transmitted energy by 9 to 12 dB (800
to 1600 percent) when measured at a
distance of 2 km (1.2 miles) or more.
Received sensitivity is also said to be
increased by the same amount. (Photo
courtesy Microsec Research and
Development)

website you'll find both illustrated
details of how the RatTail is mounted
and technical information showing how
the antenna works.

Antennas and Accessories

improved Loop Antenna from Palo-
mar Engineers. For nearly 25 years we
have highlighted the amateur radio and
listener equipment and accessories
offered by California-based Palomar
Engineers. Under Jack Althouse,
KENY, the firm has offered an assort-
ment of accessories of interest to the
readers of CQ.

One popular antenna that has been
absent from the Palomar lineup for sev-
eral years is the famous receiving Loop
Antenna system. I'm happy to say that
recently Palomar Engineers reintro-
duced the Loop Antenna (photo D). The
present version is a “new and improved”
model that has over 10 dB additional
gain and sensitivity and features both
rotation and tilt to match the received
signal’s incoming wave angle. These
features provide deep nulls on local
noise and received signals.

The system consists of a loop amplifi-
er and plug-in loops. Loops are available
for the LF band, 150— 550 kHz; the AM
proadcast band (BCB), 530-1700 kHz;
and the amateur and shortwave bands,
1700-6000 kHz. The loop amplifier has
a rear panel clip to hold a 9 volt battery
and a SO-239 UHF-type coax connec-
tor for connection to the receiver.

Especially of interest to the AM BCB
DXer, the loop covers the entire band,

Photo C— The
RatTail Antenna
Booster sports a
counterpoise-like
“rattail” (just
Velcro®), which
connecits to the
back of the hand-
held radio. It rolls
up for carrying in
your pocket,
although you can
leave the rattail
attached to the
radio. (Photo
courtesy Microsec
Research and
Development)
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including the new expanded band to
1700 kHz, and the tilt feature can elim-
inate local noise and interfering sta-
tions. On shortwave and the amateur
160 and 80 meter bands, the loop is par-
ticularly useful in noisy locations. It has
less noise pickup than many other
antennas and can null out local noise
while still providing reception of DX sta-
tions in all directions.

The new loop system components
are available from stock. List prices for
the amplifier and the plug-in loops are
$135 each; note that the loops do not
work without the loop amplifier.

Contact Palomar Engineers, P.O.
Box 462222, Escondido, CA 92046
(760-747-3343; e-mail: <palomar@
compuserve.com>; web: <http://www.
Palomar-Engineers.com>).

80/75-Meter Vertical from Array
Solutions. Jay Terleski, WX0B, presi-
dent of Array Solutions, offers a wide
selection of phased arrays, RF switch-
es, antennas, towers, and more. Now
the firm has added a full-size, 1/4-wave-
length 80/75 meter vertical antenna to
its product lines.

The Model AS80-FS 80/75-Meter
Vertical Antenna (photo E) consists of
a freestanding aluminum radiating ele-
ment that's about 70 ft. tall, attached to
a plated-steel fold-over base. (A remov-
able winch is available as an option.)
The bottom portion of the antenna is a
4 in. diameter aluminum tube.

A predrilled radial plate—for connect-
Ing up to 120 radials—is included. The
base assembly can be mounted in as lit-
tle as one cubic yard of concrete. The
antenna’s weight, including the base
assembly and optional winch, is around

200 Ibs. Wind rating of the erected anten-
na is specified at 110 mph.

The manufacturer claims that the an-
tenna’s power-handling capability ex-
ceeds 15 KW carrier, and operation on
160 meters is possible with an antenna
tuner. The Model AS80-FS antenna is
priced at $1340, and the optional winch
is $250.

For more information, contact Array
Solutions, 350 Gloria Rd., Sunnyvale,
TX 75182 (telephone 972-203-2008;
e-mail: <wxOb@arraysolutions.com>;
web: <http://www.arraysolutions.coms=).

Software and Computers

Alinco DJ-596T Clone Utility Soft-
ware. The popular Alinco DJ-596T Dual
Band HT is a compact handheld that
can transmit up to 5 watts output on the
2 meter and 70 cm bands, working in
wide or narrow FM modes (as well as
digital voice when talking with a simi-
larly equipped radio). With the appro-
priate software, which is now available,
you can manage all the settings from
your PC. The radio programming soft-
ware makes setting up the DJ-596T a
breeze using a PC running Windows®
95, 98, ME, NT4, 2000, or XP.

It's very convenient to manage all the
DJ-596T settings from the PC, main-
taining multiple settings for different
needs and different areas, and keeping
them neatly organized. The software
provides a nice backup for the DJ-596T
settings on the PC, and also prints out
concise reports for easy filing. Users can
also set the Channel Indication Mode
features not shown in the instruction
manual, as well as clone the DJ-596T

[ St "l S LS S T S S S L RS e s m Em - — e e S e s e S T S

70 « CQ « February 2003

Visit Our Web Site



i
- _.'\." l-!
N el 4n ‘1.’ K=
. -11.3-.15‘,--“ . *
o | — M| e
- * - i L i n
e = '.|*:- o
.;.L:-{':'_i |

s

e W

2l

L R Apa

he

-___\_'Fi_:'-r-:-f.;h}\-:rt

Photo D—- Palomar Engineers has rein-
troduced its famous Loop Antenna, a
‘new and improved”™ model that has
over 10 dB additional gain and sensi-
tivity. The system consists of a loop
amplifier and plug-in loops. Loops are
available for the LF band, 150-550
kHz; the AM broadcast band, 530-
1700 kHz; and the amateur and short-
wave banas, 1700-6000 kHz. (Fhoto
courtesy Palomar Engineers)

around the block or around the world by
sharing settings from the software pack-
age with other DJ-596T owners.

Also included on each CD-ROM are
copies of the DJ-X2000, DJ-X3, and DJ-
X2 receivers' free software, which cur-
rently can be downloaded from the
Alinco website. The SW596 software
described is available at all Alinco deal-
ers at a manufacturer's suggested retail
price (MSRP) of $29,95.

Contact Alinco through its North
American distributor, ATOC Amateur
Distributing, LLC, 23 S. High Street,
Covington, OH 45318 (telephone 937-

473-2840; e-mail: <alinco@alinco.
com>; on the web: <http://www.alinco.
com:>).

Ham Intelligent Calculator

(HAMIC). SweetScape, a Canadian
firm, has announced HAMIC, the Ham
Intelligent Calculator. According to the
company's Graeme Sweet, many radio
amateurs just love to spend hours build-
ing circuits or antennas. However, he
notes, few of them will admit that their
circuits fail because of simple calcula-
tion errors. Graeme holds that you can
easily get rid of these annoying mis-
takes by using HAMIC.

HAMIC is a powerful, yet easy-to-use
calculator that can solve simple resis-
tor/capacitor/inductance/impedance

e e e e ]
www.cqg-amateur-radio.com

circuits in series or parallel, or solve
more complex L-, Pi-, or T-network cir-
cuits. HAMIC works well as a design tool
and can perform SWR and reactance
conversions.

The program’s interface takes the
form of a graphical circuit (see fig. 1).
You select the calculation type (i.e.,
resistor, capacitor, inductor, or imped-
ance), enter two variables, and HAMIC
will solve for the remaining variable.
With a click of your mouse, the pro-

gram's display is changed from series
to parallel.

HAMIC can work with advanced net-
work circuits. The program calculates
iImpedance for two types of L networks
and both Piand T networks. HAMIC can
solve L networks for two variables, so
you can use it to design Omega match-
ing networks for antennas.

Resuits are displayed in the proper
units (Ohms, Henrys, Farads, or Hertz)
and can be converted to different orders

The PathMINDER Coaxial Switch by Alpha Delta

Alpha Delta’s PathMINDER Digital 6-Position Coaxial Desktop Switch — the
ultimate Microprocessor Controlled accessory for antenna switching, auto-
matic station protection and operator convenience.

An Internal Microprocessor and RF

against accidental "HOT SWITCHING™ while transmitting.
Hot switching can cause equipment or relay damage. A yel-
low “alarm™ LED actvates and flashes 1if the operator tries
to switch antennas while transmitting, The PathMINDER
will not switch when RF (above 50 Watts) is present.

Three programmable operational modes provide the

Ultimate in Station Protection.

First mode is a standard coax switch with default to port 6
if power is removed or fails. All ports can also be manually

grounded at any time, in any mode.

Second 15 a “radio sensor’

SCNSOrs  protect

Inside View

" mode that AUTOMATICALLY grounds ports 1 thru 3, and

defaults to 6. when the radio is turned off. A sensor cable 1s used between the PathMINDER

and any radio “on” DC voltage source for the sensor modes.

Third is a “racio sensor”™ mode, same as above, but all ports are grounded. A yellow "alarm”™
LED shows ground status, Red LELDs show antenna selection.

Antenna selection by “soft-touch™ front panel switches, All unselected ports are grounded.,

Antenna switching by High Power relays using efficient, low loss circuit design. Rated at

1500 Watts,

1.8 thru 54 MHz. Requires 12 VDC @ 250mA. SO-239 ports. For N-type

connectors and UHF operation, check out the Alpha Delta DELTA-2/4 coax switch series.

Alpha Delta PathMinder Coaxial Switch. . .

$139.95

1.8 thru 30 MHz + 6 meters,
effective RF management.

The PathMINDER Digital Coax Switch is the perfect addition to the Alpha Delta
PathFINDER Digital Automatic antenna tuner (200 Watts, wide 10:1 SWR tuning range,
and complete Digital Readout. $399.95 ea.) to provide

Avatilable thru Alpha Delta Dealers or Direct

(Add SES'Hm US
Toll Free Odir e (888) 302-8777 ity

- exports quoted)

muL COMMUNICATIONS, INC.

PO. Box 620, Manchester. KY 40962 = (606) 598-2029 = fax (606)-398-4413

www.alphadeltacom.com

February 2003 « CQ - 71

R R R DR r,rrhme/eme




of magnitude (mega, milli, kilo, micro, or pico) with the click
of a button. Other features include specifying the output pre-
cision and significant digits, as well as saving your work to a
worksheet for later retrieval.

The program, which runs under Windows® 98/NT/2000/XP
is available now, and it may be downloaded online. The down-
loaded program will run for 30 days; after that you need to reg-
ister the program online. The registration price is $20 USD.

To obtain more information on HAMIC, contact Graeme
Sweet online (e-mail: <gsweet@sweetscape.com>; web:
<http://www.sweetscape.com>). You can download the pro-
gram by going to <http://www.sweetscape.com/downloads>.

New on the Net

HamTestOnline. J. Cunningham & Assoc. has announced
the launch of a new website, HamTestOnline <www. hamte-
stonline.com>, which helps both new and experienced ama-
teur radio enthusiasts prepare for the U.S. amateur radio writ-
ten exams. This site is said to be the first website to bring
computer-based training (CBT) technology online for the
amateur radio tests.

Unlike other test preparation websites, HamTestOnline
takes on the role of your personal trainer. It keeps track in its
database of which questions you have seen, which ones you
have learned, and which ones you get right or wrong. It asks
you questions based on your own personal needs, concen-
trating on the areas where you are weak. Even if it has been
weeks since your last session, HamTest Online’s database
retains your history and continues where you left off.

HamTestOnline does not try to simulate a test. According
to the publisher, in a simulated test you spend 15 minutes

'-As reviewed in \ i
October ‘02
CQ magazine
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The BUDDIPOLE™ Portable Dipole
fits in your travel bag and assembles in
minutes. The Buddipole™ is more than
an antenna, it's a versatile system for
launching your signal. Optimized for
transmit power and proven for DX work,
the Buddipole™ is the secret weapon
used by HF portable operators all over
the world.

Order online or by phone today!

|

ything.

Go Aner. D An
Take the Buddipole™ with you!

_ Please visit our website at
www.buddipole.com
call orwrite for color brochure and-price list
Email: sales@buddipole.com

W3FF Antennas
2390 Templetan Drive
Redding, CA 86002

(530) 226 8446
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Photo E— Array Solutions offers a full-size, 1/4-wavelength

80/75 meter vertical antenna. The Model AS80-FS consists

of a freestanding aluminum radiating element that’s about

70 ft. tall, attached to a plated-steel fold-over base. The bot-

tom portion of the antenna is a 4 in. diameter aluminum tube.
(Photo courtesy Array Solutions)
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Fig. 1- HAMIC, the Ham Intelligent Calculator, is a power-

ful, yet easy-to-use calculator; the interface takes the form

of a graphical circuit. HAMIC works well as a design tool

and can perform SWR and reactance conversions.
(Graphic from the SweetScape website)

Visit Our Web Site



guessing at the answers and learning
nothing, and then 2 minutes reviewing
your answers and actually learning.
Thus, only a small fraction of your time
is spent learning. With HamTestOnline
your entire study session is devoted to
learning. With 1572 questions in the
guestion pools, you can take 100 ran-
domly generated, simulated tests and
still not see all the questions!

HamTestOnline operates entirely
online; there is no software to downioad
or install. It's easy to use: One click
records your answer, provides feed-
back, and presents the next question.
The website includes all questions from
the latest Technician, General, and
Amateur Extra class question pools.
The website (fig. 2) offers a free trial,
which includes 20% of the questions
from each question pool. A paid sub-
scription of $19.95 provides access {o
all questions in all three question pools
for a period of two years. Ihere is also
a money-back guarantee if you are dis-
satisfied for any reason.

Formore info on HamTestOnline, con-
tact J. Cunningham & Assoc. (e-mail:
<webmaster@hamtestonline.com>;
web: <http://www . hamtestonline.com>).

From the Bookshelf

AM RADIO LOG. I'm rather surprised
at the number of licensed radio ama-
teurs (including myself) who also listen
to medium-wave (MW) and shortwave
broadcasts. The nonprofit National
Radio Club (NRC), since 1933 an asso-
ciation of MW listeners and radio hob-
byists, offers an interesting catalog of
MW-related products and publications
that's yours for a first-class stamp.
While most of their publications relate
to MW and not amateur radio, many are
still of considerable interest to radio
amateurs.

One of NRC's premier publications is
the AM RADIO LOG, now in its 23rd edi-
tion. The log, which is published each
September, contains AM broadcast-
band (BCB) radio-station listings from
the United States and Canada, includ-
ing up-to-the-minute information on
new stations in the expanded band
(1605—-1705 kHz).

Each station listing consists of its
location, frequency, call letters, format,
network affiliation, station address, sta-
tion slogan, and day and night trans-
mitter powers. There also are cross ref-
erences by city and call letter. This
annual edition consists of 325 three-
hole-punched, looseleaf-format pages.
The book is 81/2" x 11"

For NRC or IRCA (International Radio
Club of America) members the AM

www.cqg-amateur-radio.com
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RADIO LOG is $19.95 in the U.S. and $23.00 in Canada. For
others in the U.S. the price is $25.95 and in Canada $29.00.
All prices listed are postage paid to your location. Send orders
forthe AM RADIO LOG to the National Radio Club Publications
Center, P.O. Box 164, Dept. W, Mannsville, NY 13661-0164.
Make checks payable to the National Radio Club, Inc., and
iInclude a first-class stamp for catalog requests.

The catalog and online ordering, as well as extensive infor-
mation on the BCB DX hobby and membership in the NRC,
are available on the web at <http://www.nrcdxas.org>.

New Pasternack Enterprises Catalog. Recently, we
received a copy of this company's latest catalog, which at
over 200 pages is the largest Pasternack Coaxial and Fiber
Optics catalog we've seen yet. The new catalog includes
thousands of different coax-related products, along with
associated technical data, making it a great reference as well
as a comprehensive purchasing resource.

The 8" x 101/2" hardcopy catalog shows a large selection
of adapters, attenuators, coax and coax assemblies, in-line
amplifiers, connectors, switches, patch cords, power
dividers, switches, terminations, tools, twinax, directional
couplers, DC blocks, and many other related items. It's quite
easy to use the Pasternack catalog in that it has both a com-
prehensive table of contents and an index arranged by model
number.

The company also has upgraded its website, most notably
bringing the paper catalog online. The well-designed web-
site assists you in finding any part in the inventory without
the need to know any part numbers. The website also lets
you look up any part if you know the Pasternack number.

For a free printed copy of the company’s catalog, contact
Pasternack Enterprises, LLC, P.O. Box 16759, Irvine, CA
92623-6759 (phone 949-261-1920; e-mail: <sales@paster-
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Fig. 2— J. Cunningham & Assoc. has launched a new web-

site, HamTestOnline <www.hamtestonline.com>, which

helps both new and experienced hams prepare for each of

the written exams. The site offers a free trial, which includes

20% of the questions from each question pool. (Graphic from
the HamTestOnline website)

nack. com>; web: <http://pasternack.com>). You also can
download an electronic (PDF file) version of the catalog from
the website.

Wrap-Up
That's all for this time, gang. Next time more “What's New.”
See you then.

Overheard: Are you a chronic complainer? Well, don't let
complaining give you more satisfaction than actually getting
in there and taking action.

73, Karl, W8FX
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“’Self-Elmering,”
Staying Curious

or

promotions that always end with the

catch phrase “Stay curious.” In one
spot, a young girl wakes up before dawn,
grabs a flashlight, and goes to the chicken
coop. She sneaks up to the window and
shines the light inside. The rooster wakes
up, thinking it's a new day, and crows. In
another spot, a different girl wonders about
raising fish and goes to the pantry, picks
up a jar of caviar, and thendumps itintoa |’
fish bowl.

Here's my wildly non-ham radio exam-
ple of this curiosity idea. | wanted to know
whether or not a bunch of really big, ugly
worms in my compost pile were hazardous
to garden plants or the compost. | typed
“really ugly big worms in compost” into the
Google search engine on the internet and
found a link to describe what these things
are (Happy D Ranch, <http://www.happydranch.
com>). In case you are curious, the worms are sol-
dier fly (Insecta: Diptera: Stratiomyidae) larva, and
they are harmless to plants and animals and are
aggressive composters, a good thing (see photo).

We should apply this idea of curiosity and fresh
excitement to our ham radio hobby. By applying
the many forms of learning to your ham radio activ-
ities, you will increase your knowledge and enjoy-
ment of our hobby. As time goes on, you will “auto-
matically” increase your expertise through
hard-earned learning-by-doing.

Here are some points to consider as we begin
our journey on the road of ham radio knowledge:

First, let's all remember this: All of our ham radio
skills, as well as just about anything else we do,
are a learned function. In other words, we are not
born with the knowledge of how to properly solder
a PL-259 connector to the end of a coax cable or
how to make a contact on an FM repeater system.
All of us were in the same condition of knowing
nothing in the beginning.

Second, no matter how much you know, there
is always someone out there who knows more
than you do. By the same token, no matter how
much you don't know, there's always someone
who knows less than you do. Thus, let's all stay
humble and help out each other.

Third, patience is the key to successful learn-
ing. There is no hurry to “get up to speed.” The
idea is to “just get there™ at whatever level you
want, since we are doing this primarily for fun. This
is an important point. There are some folks who
are satisfied with having as much knowledge as

There is a series of public television |
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Curiosity made me check the internet to see

whether or not these big, ugly worms in my com-

post pile are harmful to plants and animals

(they’re not). You can apply this sort of curiosity

to your ham radio knowledge, too—but without
the worms.

they have right now and have no need or desire
to expand their knowledge. That's okay. However,
| think most of us got into ham radio to have fun,
and sometimes you can have more fun as you try
new and different things.

Fourth, making mistakes is part of the learning
process, so go easy on yourself when you goof.
You may have to grow a “thick skin" to accommo-
date this, especially if you get criticism from others
or participate in high-pressure events such as team
contesting, nets, or emergency-communications
drills. These events are sometimes a “sink or swim”
situation, which is one type of learning, but it is not
fatal or wrong. You must accept comments and
negative feedback as constructive criticism, rather
than a personal attack. Besides, making mistakes
and learning from them builds character.

Just Doing It

L earning more about ham radio isn’t hard, doesn't
have to be expensive, and can be (hopefully is) a
lot of fun. In fact, “just doing” ham radio is the first
step. | can remember my first several dozen con-
tacts made at W6YRA, the UCLA Amateur Radio
Club. | was always nervous and self-conscious,
and always felt uptight, since | thought everyone
was listening to all the mistakes | made (they
were). It was especially weird to say “CQ" on SSB
to get a contact. On CW | had to send everything
at least twice and had to ask for “fills” all the time.
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It didn't take long for me to realize that if | were left alone,
my feelings of embarrassment would go away. Even so, | still
felt my ears turn red as | spoke the words (letters?) “CQ" into
the mic.

Things got easier after a short while. Calling CQ and using
the code became easier and more natural. Soon | wasn’t
making as many mistakes (Believe me, | still make mistakes,
even now.) as before, and the “QS0s" just became “conver-
sations” with strangers.

Join a Club

One sure way of learning more about hamming is to join a
local radio club. Here you will find people just like you, and
people you may want to become. Especially if you want to
upgrade your license, the camaraderie of classmates will
make learning a lot more enjoyable. Check the ARRL web-
site for club listings in your area, or ask someone on your
favorite repeater about clubs and meetings.

Listen, Listen, Listen

You can learn a lot of radio operating techniques just by lis-
tening. However, | must add this one very big caveat: You
will have to listen very carefully to avoid picking up bad habits
from poor operators along with the good habits from good
operators. | have a saying at the office that | like to use all
the time: “it's very important to be consistent, but it's more
important to be consistently right than consistently wrong."

On the Cover

Ask Paul Bitiner, WOAIH, what he grows on his farm in Fall
Creek, Wisconsin, and if you're from the government, he'll tell
you he grows something called blue-stem grass, which grows
to six feet and provides food and ground cover for a variety of
wild animals. If you're a ham ... well, if you're a ham, you don’t
even have to ask. In between the stalks of blue-stem grass
sprout no less than 66 towers, poles, and pole-towers, sup-
porting (at current count) 52 different antennas for six HF bands
from 160 to 10 meters.

“My hobby, | must say," says Paul, stating the obvious, “is
towers and antennas ... and the CQ contests.” His favorite con-
test, on his favorite band, is the CQ World Wide 160 Meter
Contest, making his antenna farm a perfect fit for our February
issue, since the SSB weekend of the 160 contest is at the end
of the month.

Directly behind Paul in the cover photo is an elevated 1/4-
wave vertical for 160 meters, rising 130 feet above the insu-

vated radials. You can also see the supports for one of his two
full-wave 20 meter rhombics.

Paul says he began seriously collecting towers and anten-
nas about 25 1o 30 years ago, when he placed the high bid—
about $200 total—on four fire towers that the US Forest Service
no longer needed. Nowadays, he often “inherits” broadcast
antennas that are being replaced for no cost except that of
tearing them down and hauling them away.

Paul has been a ham since 1949 and a contester since 1950.
He's a retired Lutheran minister and credits ham radio and on-
air friendships with helping get the wheels moving for an ongo-
ing church medical mission in Kyrgystan and Kazakhstan. He
adds that people often ask how a minister got involved with all
this metal, and he answers, “Some ministers golf; some min-
Isters put up towers.” To which we say, Hallelujah! (Cover
photo by Larry Mulvehill, WB2ZPI)

lator that's 50 feet in the air! Total height: 180 feet, plus 48 ele- ]
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| suggest that you program several local public-service
agencies into the scanner part of your FM rig (assuming you
have out-of-ham-band coverage) and listen to their opera-
tions. Most VHF and VHF/UHF mobiles and HTs have
extended receive capability, so you should not have much of
a problem finding “good” frequencies to listen to. You can
find specific frequency information for your local area with a
scanning guide or ask the staff at your local radio and elec-
tronics emporium. Also, our sister publication, Popular
Communications, is a great source for scanner radio and pub-
lic-service communications information. Plus, you often can
find useful frequency information on the internet. On the other
hand, you can do what | do and just let the radio scan until it
“finds something” all by itself and then input that frequency
into memory.

The public-service-frequency bands include, but are not
limited to, the following: 30-50, 148—174, 406—420, 450-470,
470-512,806-824, 849-869, and 894956 MHz. Personally,
| like listening to the aircraft band (108—137 MHz). Those air
traffic controllers and pilots really know how to communicate
succinctly and accurately.

Again, however, be careful not to pick up any bad habits
from others. Also, please don't imitate the movie and televi-
sion view of radio communications, saying, for example,
“Twenty-one-fifty to headquarters,” as Broderick Crawford did
in the TV series Highway Patrol. That sort of lingo won't be
appreciated on just about any repeater system. (I must admit
that those scenes on TV really looked exciting, though—the
big man looking at something happening down the road, black-
and-white patrol car door open, and stretching the microphone
cord all the way out the door. . . .)

Some repeater groups have websites that provide a set of
bylaws, rules, and suggested “repeater etiquette.” Read the
rules and obey them. Also, if you use a certain repeater reg-
ularly, think about contributing to the repeater system in some
way, either through your checkbook or some other means of
support. Owning and maintaining a repeater is a very expen-
sive enterprise, and you are a “guest.” Treat the “machine”
and its sponsors with both respect and courtesy.

Learning by Teaching

This is an interesting one. Did you know that when you teach
others something, it reinforces your knowledge of the topic?
When | was a tutor for non-native English students, | really

References

Here's a quick listing of some of my favorite ham radio books.
You might find them useful, 100. L

The ARRL Handbook for Radio Communications (ISBN: 0-
87259-192-1)

The ARRL Operating Manual (ISBN: 0-87259-793-8)

The ARRL Antenna Book (ISBN: 0-87259-804-7)

The ARRL'’s FCC Rule Book (ISBN: 0-87259-785-7) |

The ARRL Repeater Directory (ISBN: 0-87259-864-0)

Don'’t forget the award-winning CQ “"Getting Started” video
series, available from the CQ Store. Titles include:

“Getting Started in Ham Radio”
“Getting Started in VHF"

“Getting Started in DXing"

“Getting Started in Contesting”
“Getting Started in Amateur Satellites”
“Getting Started in Packet Radio”

For more information or to order, see the ad in this issue of CQ
or visit the CQ website, <http://www.cg-amateur-radio.com=, and
click on “The CQ Store" button.
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had to twist my way of thinking to under-
stand what they were asking. Their
questions made me think about various
topics in a completely different way, and
| had to use my knowledge of the sub-
jects at hand to answer their questions.

Remember that second point about
others knowing less and more than
you? When you have the power of
knowledge, you can teach others some-
thing new, too. Their questions will
make you think about the topic or top-
ics from new angles, reinforcing your
knowledge even more. Sometimes,
though, a question can “stump” you,
which is okay. This just means that you'll
have to search for another expertto lend
you a hand, and the teacher (you) be-
comes a student again.

Reading and Research

This method isn’t as exciting as the pre-
vious ways to learn more about our
hobby, but it certainly is valid. In fact,
with internet access, there is almost no
limit to what you can find. However, like
a lot of things in life, there is nothing like
old-fashioned, hands-on experience
and learning by doing. Some of my
favorite reference books are listed atthe
end of this column, and don't forget
about the video tapes available from the
CQ Store.

Making Mistakes and
Learning from Them

As mentioned earlier, making mistakes
is one of the aspects of learning. |
always say, “| know what not to do in
this case. . . ," since | make mistakes all
the time. However, the only way to turn
mistakes into useful knowledge is to
learn the proper way of doing the task.
In other words, if we goof, we have to
find out why we goofed, fix the goof, and
remember the correct way of doing
something to prevent another goof In
the future.

A Team Effort

You can also learn new things by help-
ing others. This is especially true with
bigger projects, such as antenna work.
| have learned a lot about antennas and
tower systems over the years (espe-
cially the “knowing what not to do” sort
of stuff) by helping others. If you're will-
ing to help at an antenna party, the folks
in charge will tell you what to do and
what not to do. Your job is to safely do
what the boss tells you to do, but for
future reference, you should also be
making mental notes so that when the
fime comes to install your own antenna
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system, you will be able to make knowl-
edgeable decisions.

The Concept of
Continuous Improvement

This idea isn't new. It comes from many
guality programs. Continuous improve-
ment is the search for excellence and
perfection. Since nothing is “perfect,”
we should always be improving our
skills and knowledge. Whenever you
use your radio for something, you
should strive to improve your signal, or

A practical guide to Mobile DXing -an exciting, challenging
and rewardingfacet of today's Amateur Radio!

Here's a sampling of what you'll find inside:

v/ Lightning Preparedness

v/ Tuning mobile HF Antennas
v Propagation & Mobile DXing
v Mobile HF Antennas & Tuners
v/ The Language of Mobile DXing

-

25 Newbridge Road, Hicksville, NY 11801
Phone 1-B00-853-9797 ¢ Fax 516-681-2926 » Shop on line at www.cq-amateur-radio.com

Check

Web site at: www.cqg-amateur-radio.com

Pius $2 shipping & handing

v The Versatility of Mobile DXing. . . and morel

| | CQ Communications, Inc.

your operating technique, or station lay-
out. You can also sit back, relax, and
take pride in your station if you are sat-
isfied with its operation and efficiency.
This would be a great time to take on a
new challenge, whether it's a new oper-
ating mode such as SSTV, or a new
operating activity such as a contesting
or traffic handling. Who knows? Maybe
you can share some of your curiosity by
teaching someone something new
about hamming.

73, Wayne, KHBWZ

only $12.95
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Work the world from your patio, balcony, campsite, roof top or wherever

Derringe
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Only 9 feet fip fo fip. Weighs just 8 pounds. Center section is 4feet. Attaches fo.a TV mast.
Covers 7 to 60 MHz, 40 meters to 6 meters. Remotely molor tuned with included manual control ox.
Rated at 1000 watts PEP. Pesfect for restricted antenna locations, small lots, apariments, camping, having fun

Introductory Price $550

High Sierra AntennAs
www.cq73.com 530-273-3415
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BY DAVE INGRAM," K4TWJ

More Spider Webs
and Dinking Fun

A

s you will recall, last month's column fea-
tured a neat two-tube trans-receiver with
genuine spider-web coils, an easy-brew
mini-rig you could assemble as is or modify to your
heart’'s content. Basic details of the little gem over-
flowed available column space, so we are contin-
uing this month with more notes and information
applicable to both this rig and numerous other
homebrew projects. Think of it as a newcomer's
guide to dinking, experimenting, substituting parts,
and coming up with your own circuit ideas, and you
will be right on track.

In addition, this time we highlight another home-
brew project with widespread appeal—an eye-
catching antenna tuner also designed by our
guest, Peter Demmer, KH6CTQ, and also using
spider-web coils. Even if you do not elect to build
either of our fun projects right now, you should
acquire some good, basic electronic knowledge
that never goes out of date, information more and
more folks are failing to learn in today's digitally
oriented era. On that note, let's get started!

Receiver Notes

In looking back at the receiver section of last
month’s mini-rig (fig. 1) and comparing it with the
classic KnightKit regenerative receiver in fig. 2, we
find some quite interesting variations, First, the
Knight uses regular plug-in coils rather than spi-
der-web coils, and its antenna input is coupled to
the main/grid coil by a variable capacitor rather
than a swinging link/coil. What is the difference?
The three-turn/antenna-to-ten-turn/grid-coil ar-
rangement offers a slight voltage step-up and a
possible improvement in sensitivity, but the con-
cepts are otherwise interchangeable. If | was not
mechanically inclined, | would opt for capacitor
coupling. Could the regen/plate coil also be mod-
ified for stationary rather than movable operation?
Sure, Just add a potentiometer in series with the
plate's 2.5 mHy choke and (40 VDC) B+ connec-
tion and leave its “far end” (point “A” on KnightKit)
disconnected. A variable capacitor (50 or 100 pFd)
wired in parallel with the plate coil would also work,
as it would shunt some of the feedback around the
coil. Are the ideas starting to make sense, friends?

Next notice small-value capacitors (such as 50
pF, 100 pF, eic.) are used in signal- or RF-related
applications, while larger value capacitors (such
as .047, .01, and 2.2 mF) are used in the audio
stage. Why? Capacitors act like “AC resistors,”
with small values passing RF but attenuating AF
while large values pass both AF and RF. In many
respects, different-value capacitors may be com-
pared to electronic “traffic cops,” ensuring that RF
and AF (and DC) follow specific circuit paths in
receivers and transmitters.

"4941 Scenic View Drive, Birmingham, AL 35210
e-mail: <k4iwj@cqg-amateur-radio.com>
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Photo A—- Need a simple and convenient way to

check resonance of a hand-wound coil and junk-

box-obtained capacitor? An MFJ-259 Antenna

Analyzer and accessory MFJ-66 Dipper Coil are
the ideal solution.

Notice the KnightKit employs multi-grid tubes
while our spider-web treat ut