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KENWOOD
Listen to the Future

•

Another 1st from Keowood; for the first rme in the Amateur Market you have achoice of
where you want your speaker. on the top or on the bonom of the faCIO. Simply remove the
faceplate and flip the main txdy. then reattach the face. it's that ~ple l Yet another
Kenwood tst, this ""I band tr_ has ten deOOted Echolink' """"'1- as
well as Echolink~ """.tion. Echolink conro<!>on to "'" PC via "" optional
PG-SH cable kit is easy with no expensive interface needed.
fdI«, ..... ; ''''*'-* """*'9""" uc "",_,ib ..... Jl'I! _«1dIot..,
KENWOOD U.S.A. CORPORATION
Communications Sector Headquarters
397~ Johns Creel< Q;ut, SUte 300, Suwanee. GA 30024-1265
Customer SupportlDisbibution
PO. 8olI22745. 2201 East~ Sl.lO"1Q Beach. CA OOBOHi745
Cust()l1'lEll'SlIpp;;n : (310) 639-4200 Fax: (31(1) 531-8235



TlI·l.\lKJ. SJ69. 95. l",'enJ~nt. /.5 J. '" PEP, 10./5.10 "'e1~n

l lw 2-i,.-\cmcnl: rn·2M KJ is Hy- RUl:J:rol~ constructed. top-
Gain's mo5t e("t.NIt_ieol full power pcrfonmng. compact n foo t
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He-1.5KAT
HF 1.5KW Au10 Tuner"

Auto IIIInd set

HF/50MHz Linear Power Amplifier
Features
• Lightest and most compact 1kW HF amplifier

in the industry.

• The amplifier's decoder changes bands
automatically with most ICOM, Kenwood.
Yaesu .

• The amp utilizes an advanced 16 bit MPU
(microprocessor) to run the various high
speed protection circuits such as cwerdrtve.
high antenna SWR, DC cweM>ltage, band
miss-set etc.

• Buih in power supply.

• N::. (2OllI22O/235I240V) and
(lro'11011151120V) selectable.

• Equipped with a control cable connection
socket. for the HC-l .5KAT, auto antenna tuner
by Tokyo Hy·Power Labs.

• Two antenna ports selectable from front panel.
• Greallor desktop or DXpedition!

HL·2.5KFX
HF amp 1SOOw out"

HL·1.2KFX
HF amp 750W out"

This compact and lightweight 1kW desktop HFI50MHz linear power
amplifier has a maximum input power of 1.75kW, Our solid-state
broadband power amp technology makes it the smallest and lightest
self-contained amplifier in the Industry.

Typica l output power is lkW PEP/SSB on HF and 650W on 6m band
with the drive power of 6S·90W, Bands set automatically with the built-in
band decoder, You can forget about the band setting when the amplifier
is connected to your modern radio through supplied band data cables
for rCOM CI-V, DC voltage (rCOM, Yaesu), and RS-232C (Kenwood).
Manual band setting selectable as well.

All these data cables are included with the ampli fier.

New Eng...ndIE••lem C.nadIl
1-800-444-0047

w..tem U&e.~ Mid-Atlantic
1-800-'54·&00&6 1-800 444 4799

North...t
1-800 644 4476

Exclusively from Ham Radio Outletl

<
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SouI"".t
1-800-444-7927
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more at
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TOKYO HY-POWER lABS., INC. - USA
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Phone: 9 14-602-1400
_il: th~OoptonlitMl.net

TOKYO HY-POWER lABS., INC . - JAPAN
1-1 Helenah 3chome, NiU e Saitama 352-0012
Ptloue: +81 (48) 481 ·1 211 FAX : +81 (48) 479 -6949
_il: infoO thp .co.jp
W eb: http:Jhorww.thp.co·lp
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n- (j(p"c:es are not. and may not be. """'eli lot sale or lease, or sold or leased~
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The Turning of the Tide

4 • CO • May 2007

I
f you've spent much time along the seashore, you
probably know that in most cases, the turning of the
tide is so gradual as to be imperceptible. There are

excepucos. though. such as in the Bay 01 Fundy. where
water levels vary by some20 feet between high and low
tides. and the changing 01the tide is announced by an
abrupt change in water levels and direction 01 flow. I
believe we are witnessing a changing of the tide in ham
radio. and it's much more like being on the shoresof the
Bay 01Fundy than on the (New) Jersey Shore.

It started at the Orlando hamlest in February.
Orlando has consistently been a good ·show" over the
past t o-pius years, one al the few with regularly grow­
ing attendance. II routinely draws between 4000 and
5000 people. This year, attendance nearly doubled.
The aisles were packed and our booth was busy on
Saturday until welt after 3 p.m. I hadn't seen such
crowds outside of Dayton in at least ten years. Was it
a fluke? Or was the tide beginning to tum?

Orlando was two weeks before the new licensing
ruleseliminating code testsbecame effective.We won­
dered what would happen at Charlotte (NC), the next
hamfest CO attends, two weeks after the new rules
took effect. We were particularly curious because
Chartotte, though always an excellent show, has been
suffering the past few years from reduced attendance.

There was no mad rush when the doors opened on
Saturday morning, but within a half hour, all the ven­
dors were busy. and they all stayed that way through­
out the morning. The crowds dropped off after noon­
time, but we were at the start of the college basketball
playoff season and an afternoon game was at the top
of many attendees' agendas. In addition, more than
100 people disappeared from the hamfest . floor
between 12 and 12:30 because they were heading to
the license exam session. Most candidates were
upgrading from Technician to General, we were told,
and most passed. At the end of the day, every vendor
we talked to reported having a very good day. Clearly,
at Charlotte, the tide had turned.

Our friends at W5YI and the ARRL report that sales
of license manuals have skyrocketed as have the num­
ber of test sessions being scheduled, and the number
of tests being requested for each session. Gene
Niemiec, K2KJI, who owns KJI Electronics and attends
many more narntests than we do, reported similarexpe­
riencesat smaller hamfests inVennontand NewJersey,
right after the change in the testing rules-exam ses­
sions were packed and so were the hamfests.

One of the most encouraging things I heard at
Chartotte was that several DXing groups were plan­
ning to proactively welcome, encourage and recruit
new members from among the new upgrades. That's
the way to take advantage of the upsurge that we're
seeing, and to keep it going.

It seems thechanges haveeven propelled the ARRL
into Ihe zt st century! Along with extended operation
at W1AW on the weekend of February 23·25, which
included getting newly-upgraded staff members on the
air themselves, Membership Director Katie Breen,
W1 KRB, maintained an ongoing "blog- (web log) on
the AARL website, including photos and some
received e-rnaus. plus several videos posted to
YouTube. If we want to reach young people, we need
to go where they hang out! We are reaching a good
number of them, by the way. Despite what you may

'e-meu: <w2vu@cq-amateur-radio.com>

hear about ham radio's advancing age, thereare young
people coming into the hobby. Go to just about any
hamfest and take some lime to look aroundyou -- you'll
most likely see a good number of 2O-something and
3O-something hams,and nearly as many baby strollers
as motorized scooters.

HF Operator's Survival Guide
A small step that we're taking to help both Technicians
and new upgrades get off to a good start on HF is our
new CO HF Operator's Survival Guide. This 16-page
booklet provides a basic introduction to the HF bands,
operating tips, advice on radios and antennas, and a
look at the different types of activities one is likely to
encounter on the HF ham bands, The booklet is avail­
able for $2 per copy (with quantity discounts available)
through the CO Bookstore.

The Revolution is Over, and We Have Won,..
-Electronics used to be one of the greatest hobbies
ever: writes electronic design maqazfne Communi­
canons/Test Editor Louis Frenzel (W5LEF) in a March
5 online article. "There were literally hundreds of thou­
sands, maybe even millions, of people who used 10
play around with electronics as an avocanoo or part­
time interest and activity ..• Kids learned electriclty and
electronics in school. As a result, when they ended up
getting the bug, they ended up not only adopting elec­
tronics as a hobby, but also made it into a career. You
don't see too mach of that going on anymore. So what
the devil happened to the electronic hobbyist?-

Frenzel goes on to define traditional electronics hob­
byiSlSprimarily as builders, and to describe the decline
in theirnumbers,citing as the primaryreasons themicro­
miniaturization of components, the growing complelCity
of circuits and the need lor ever-more complex and
expensive test equipment to troubleshool anything you
manage to build. He notes that some of these people
are still around, particularly among hams, as well as
growing numbers of hobbyists building robots and using
embedded controllers. Then he talks about a new type
of electronics hobbyist, what he calls the "systems hob­
byist," which he defines as "people who buy and exper­
imentwitheveryeleetronicgadget ,"andwho"were prob­
ably the first in their neighborhood 10 get the big screen
HDTV, Tlvo. satellite TV dish, and all the other related
stuff ... These people alsodo geocaching with their GPS
receivers and install 400-W stereo systems in their
trucks." He describes these hobbyists as "the non-ham
equivalent to an appliance operator. They work strictly
at the system level, but still need a general understand­
ing about what goes on inside these devices. They con­
nect stuff together and make it worx.They hang around
at Best Buy and Circuit City rather than RadioShack. It
is fun stuff." Then he comes to a shocking realization:
"Vikes, what I just described is all the rest of us. Thecon­
sumer electronics person." Frenzel concludes, "Elec­
tronics has evolved and so, as a result, has the hobby­
ist. So perhaps the whole electronic hobby thing didn't
really go away, it just changed."

That's something we all need to keep in mind as we
consider the evolution of ham radio and decry the
dearth of builders and the way things were in "the good
old days" (defined as whenever each of us first became
licensed). II hasn't gone away, it's just changed. And
change is not necessarily a bad thing. After all, change
is required in order for the tide to tum. 73, W2VU

Visit Our Web Site



HDR·300A
Fo r Idn/:.\;:,rd antenna
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area. Control cable connector, fI('1t'
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sq. 11. w ith mast adapter. low
temperature grease good to
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function. lkll
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__ wcarbcr pro­
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voltage control. sa fe operation. takes maxi­
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HAM·IV " A"-IV TAILTWISTER SERIES II CD-4511
TIr~ "W" pt'pulllr 55 5 9 95 " or large med ium antenna

rotator in tI" , M'f,,/d! arrays up 10 20 sq. ft. wind load.
For med ium commumcanons Available .....ith DCU· I Pathfinder
arrays up to IS square feet wind digital contro l (T2XD) or stan-
load area. N_' S-~ond brake dard analog control bolt (T2X)
delay! Ne.... Test Calibrate rune- with new 5-second brake delay
lion. Sew low temperature and nt'w Test/Calibrate func-
grease permits normal lion. Low tem perature
operation down 10 ·)0 grease. a lloy ring
degrees F. N~' a lloy gear. indicator
ring gear gives extra potentiometer. fer-
strength up to 100.000 PSI for maximum rite beads on poten-
rel iability. tcew indicator potentiometer. nomcrer wires. "eM' weather-
New ferri te beads reduce RF susceptibihty. proofA~t P connectors plus
S~· Cinch plug plus g-p in plug at control g.pin plug at control box.
box. D ual 98 ball bearing race for load triple bearing race with 1 3~ T-2XD
bearing strength and electric locking steel ball bea rings for large 1000 ' 1 0 7 9 9 5
wedge brake: prevents wind induced antenna bearing stre1lgth. electric lock- .
movement. fIOonh o r South center o f rota. ing steel wedge brake, North ....uh IXU·I
tion sca le o n meter, low voltage control. or South center of rotation scale on meter.
max mast size of 2'/.. inches lo w voltage control. 2'/.. inc h max . mast.

T.-t ILn' lSTER ROIlllor Sp«ijkflli",u
l Wino! 10.:1~il}' ('" __I 1()~ (<<I
; \ \ illd LeadN .....1ad..;:'...,) 10 ""II."" 1m
lTum!!'S Pa.er 10UO ,n .:.~

i Bn u Po"..,. 9IllIll '~~._ Ibs.
rBrake C~ion r~Wed e

~
.rl.~A.wmbh. 1!\;' i~ ...., ~

I. ""'lIln, ..~ U-hulb
('o ft . rol abko ondllC1on II
~il'l' i ng Wei,tll 11 !~
[ffmi,.. \fom..nl Hn lo"er )400 fl:::ili••

~. ' -_. .
1(.·01 II ' f' ..d JI.·4.\f "RollIl"" SpKiJinllimu

":'~~~. l"'_1 IS~ f~
" lad Load (. 1....1.dapl~r) 1.! "'I..rr f~

uminJ!P~ lIUO 1ll.-I~
8nL, POll"" ~ I• ...IM.
~r.u comttuetion EIoo<vif; Wedg,

• i-liijA" , ..bh _ i~_ I0<."'"

~~P..1ard"'.n -'v.....
, onirol .h~ F.>. duclon •
~~i~W'~t 2t>_!~
I « 1 0f "\ lomf lli '(1.- "...,rl 2/100 ft ,-IM.-

HAM·V
For med ium

an tenna arrays up 10
15 square feet wind
load a rea. Similar
10 the HA~1 IV. but
incl udes DeV-I
Pathf inder d igi tal
co ntro l unit ....-ith
gas plasma display.
Provides au tomatic

operatio n of brakc and ro tor, compatible
with many logging/contest progra ms, 6 pre­
set s for beam headi ngs. I degree accuracy,
auto g-second brake delay, 360 degree
choice for center locatio n, more!

ROTATOR OPTIONS
~ISHD. 599 .95 . Hea vy duty mast support
for T2X, HAM-IV and HAM-V.
\l SlD. 53 9.95 . light duty mast support
for C D-4511 and AR-40.
TSP- I, 534.95. l o wer spacer plate for 141bt..
HAM -IV and UAM -V. ~oo n~ilK.

.·\ utoma tlu lI) ' con- AR-35 For UUF. VH F. 6-
trois T2X. HA~t -IV. V ' 7 995 Meter. TVIF\l a ntennas.
rota tors. 6 presets for Incl udes amomauc con-
favorite headings. 1° ace- troller, rotator,
uracy, a-sec. brake delay, mounnng clamps.

S6[)(g-S8!1 choice for: center of rotalion. crisp mounting hardware. " _
p/OJmO dlsplay.Compuleroon- . II OVAC. One IIg , ,n

trolled with many Iogging 'COfItesI programs. Year Warranty, _

R8D-S SEW.' Automatic Rotator Brake Delay 8
' 34 95 PruvIdes automatic 5-second brake delay - insures your

. rotator i_s full y st~ before ~rake is. engaged".Prevents A ntennas, Rotators & To wers
acc identally engegmg bra.ke w hile rotator IS moving . Use with HAM II, ),, I" J,. >IrN/ ' . rAR,.J .....rl..iJ/~, .\lS )9759. l Sot

..._~ III , IV, V. T2Xs. Easy-to- install. Incl udes pre-assembled PCB, hardware . ___. .............. _ "s _~Hoo--G-





FC-40"­200-_
Anlenn. Tuner
(160 m~ emBInd)

WATERPROOFI

REAL PERFORMANCE,
REALLY PORTABLE
FT-817NO
HFI5lVl W 430 MHz
5 W All Mode T...n~
(A" 1.5 W)

mBan

HFN HFJ\lHF Multlmode Mobile Transceiver,
now Including Built-In DSP

FT-857 0 IJ:l1Ii1I
HFI5lVl 44l430 MHz
100 W All Mode Transceiver
(1" MHz 50 W/430 MHz 20 W)

HFNHFIUHF Portable Operation
Just Got a Lot More Powerlull
FT-8970 ex IJ:l1Ii1I
HFJ5(V'lW43Q MHz
100 W All MocMT~_
( 144 MHz 50 W/QO 101Hz 20 W)

The Hoffest Field Gear Anywherel

IFor the~ YMSU-. vI.n u. on the Internee:I
http;/Iwww.~.t.nl;Wd.com
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FCC Holds Firm on CC&Rs
The FCC has again refused to consider extending the

limited protections for amateur antennas that it has
imposed on local and state govemments to private home­
owners' associations. In rejecting a petition from a group
known as Hams for Action (HFA) for the Commission to
override covenants, conditions and restrictions (CC&Rs)
that prevent amateurs from installing antennas, the FCC
repeated its stand from a 2001 decision that state and
local laws are different from CC&Rs in that the latter are
agreed to voluntarily. ""We conclude that HFA has not pre­
sented grounds for the Commission to revisit this policy:
said a letterfrom Scot Stone, Deputy Chief of the Wireless
Telecommunication Bureau's Mobility Division. The tetter
also reiterated the FCC's stand that if hams are able to
persuade Congress to mandate the inclusion of CC&Rs
under the limited pre-emption policy commonly known as
PRB-1 , then the Commission would "expeditiously act to
fulfill its obligation thereunder."
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Ham Radio Suspended in Iraq
The government of Iraq has shut down amateur radio

operations in the country until the security situation there
improves. Diya Sayan. YllDZ. President of the Iraq
AmateurRadio Society. reported inana-mailthat -all activo
mes of amateur radio in Iraq will be suspended lor
unknown dale or l ime; and that theshutdown applies both
to Iraqi citizens and to foreign hams who have been oper­
ating with VI9 causlqns. Sayah told the ARAL he had
requested a meeting with Iraqi Prime Minisler Noon al­
Maliki to try 10 clear up any ·possible misunderstanding
on the part 01 government officials as 10 the nature and
purpose of Amateur Radio'-

Haynie, Hare and Cameron Named Dayton
Award Winners

ARRL President Emeritus Jim Haynie, W5JBP; ARRL
Laboratory Manager Ed Hare, W1 RFI, and IALP devel­
oper David Cameron, VEll TO, are this year's recipients
of the Dayton Hamvention's ® top honors. Haynie, who
served as l eague President from 2000-2006, was named
Amateurofthe Year for his work inestablishing the ARRl's
education and technology program, raising the l eague's
profile on emergency communications and leading the
fight against interference from Broadband over Power
Lines (BPL) systems. Hare, who has been the technical
point-personon BPLfrom thebeginning.was honored with
the Special Achievement Award, while the Technical
Excellence Award went 10 Cameron for his work on the
Internet Radio Linking Project (IRLP). which allows
repeaters around the wortd to link up via the Internet. The
awards. sponsored by the Dayton Amateur Radio
Association, will be presented at this year's Hamvention
on May 18-20.

New Rules Bring In New Hams
The FCC's decision to drop Morse code tests from all

classes of amateur licenses is apparently prompt ing
thousands of people to join the amateur service for the
first time, even though there has been no code test for
the Technician license since 1991 . The ARRL reports a
huge upsurge in the number of new Technician Class
licensees -sometimes 60 or 70 from a single test ses­
sion, according to the ARRL Letter, with large numbers
of upgrades as well. The number of exam session is way
up as well. The ARRL VEe , which normally sponsors
about 450 test sessions a month around the U.S., report­
ed nearly 800 sessions had been scheduled for March,
with another 600 on tap for April. And, according to VEC
Manager Maria Somma, AB1FM, -n doesn't look like test
session activity will be slowing down anytime soon"

States Move on Antenna Rules
The state legislatures in Arizona, Maryland and

Oklahoma are considering bills that would incorporate into
state law the FCC's -PRB·1- policy of requiring that state
and local antenna laws "reasonably accommodate" ama­
teur radio operation. In addition, according to the ARRL
Letter, the bills in Maryland and Arizona would apply the
rule to homeowners' associations as well. The Arizona
Daily Srarreported that the Arizona bill was passed by the
full House and sent to the Senate fOf consideration. So
far, 23 states have adopted PRB-1 type legislation.

Laird Technologies Purchases Cushcraft
Cushcraft Antennas has been purchased by Laird

Technologies, a manufacturer of antennas, electromag­
netic interference shielding products and other related
items, for nearly $90 million. Laird, based in the United
Kingdom, has its U.S. headquarters in SI. Louis, Missouri.
AspokeswomanforLairdsays theacquisition should have
no impact on Cushcraft's line of amateur antennas. ' trs a
market we actually tarqet," she told CO, adding ~We don't
see any change in that (area)."

FCC Will Not Require Foreign-Language
Ham Tests

The FCC say it will not mandate that amateur radio
license exams be prepared in languages other than
English. but that there is nothing stopping the National
Conference of Volunteer Examiner Coordinators
(NCVEC) from doing so if it wishes. The NCVEC's
Question Pool Committee (OPC) develops the questionS
that go into all FCC amateur exams. The Puerto Rico
Amateur Radio League had requested an FCC mandate
because there is no uniform Spanish-language version of
the question pools. but the Commission said its rules do
notcurrentlyspecifyany particular languagefor ham exam
questions, and that the request should property be made
to the OPC.

OPC Chairman Tom Fuszard, KF9PU, told ' Newsune"
that a request from PRARL had been on the agenda for
its2005 meetingbut was neverdiscussed due 10 time con­
straints. He said he has no objection 10 puning it back on
the agenda for this year's meeting,but noted concern over
differentdialectsof Spanishand determining which, if any,
should be designated as 'otticiaf."

Red Cross Back In Hot Water Over
Background Checks

The ARRl says thecompany that performs background
checks for the American Red Cross has not changed its
consent forms and that. despite a new policy announced
by the Red Cross in February that volunteers would need
only to undergo criminal background checks, the forms
still grant permission for an 'fnvesncanve consumer
report; which includes credit and 'mode of living~ checks.
See this month's ·Public Service- column on page 50 lor
more details.

FCC Posting Enforcement Letters Online
The FCC has decided to post on its website all letters

sent to amateurs that involve wamings or penalties for
alleged rules violations. Previously, the letters had been
released once or twice a month to the amateur news
media. Current letters may be accessed online at
<hnp-Jlwww.fcc.gov/eblAmateurActionslWelcome.html>.

Additionsl and updated news is available on the Ham Radio
News page of the CO website at <http://www.cq-a mateur­
reao.com», For breaking news stories, plus info on additional
items of interest, sign up for CO 's free online newsletter serviCe.
Just click on "CO Newslette~on the home page of our website.

Visit Our Web Site
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e::t'JMET NEW! CSB1!lOA DUAL·BAND 2M/440MHZ WIFOL[).()VER
Gall'l &WaYll 146MHz 5.1dBi 1" wave teIlteI' load, 446MHz~d8i 518 wave x3 0lln18r kMId ' VSWR: 1.5:1 or less • length'
• Conn PL·259 · Mal Pwr: lSOW

e::t')MET NEW! CSB770A DUAL·BAND2M/440MHZ W/FOLD·OVER" _
Gain & Wave: 146MHz 4,~ 518wa~~ 1Oad..~ 6MHz 6.9dBi 518 wave x2 oenlitr /Oed . 'w'SVv'R; 1.5:1
· Com _ PL ·259 ' ~ Pwr: 1 5OW/ 4

COMt!!'T NEW' CSB7S0A DUAL·BAND 2M/440MHZ W/FOLD·OVER
G.1 &Wive 148MHz 36dBt 112 wave. 4046MHz 6.1dBi, SIB wave x2· VS'NR: 1.5:1 Of less - l ength:42'" Conn: P\. ·259 · Max Pwr l50W

-
AId/dol AX·50 DUAL·BAND 2M/440MHz ~~~?')) ,~-,-"",~:;;. !"*~ ,I "l

U
• , ~Gain&Wave: 2M 1/4 w.ve · 7llcm S.OdBi 918 wave ' l eogttl: 21 · •Conn: PL-259 " __ 6fJW<>.' ~~' " ••J!: j r

N N

Iffdldol Ax.75 DUAL·BAND 2MI440MHz W/FOLD·OVER ~,~ttF:. ,I ~
~ - -
Vi s :s

~ Gain &Wave: 2M 112 weve center load 3.2dBI · 70Cm 518 wave x25.7dBi • Leng1t'lt-li.~:' -. COnn:.f:'l·259 . Mal Power: ~"Y1l, -: :
i ~

•
~ 0 ~ ..~

W ~~ · I: . Z, .. . I:;:
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~ ~ I ~AX·95 DUAL·BAND 2M/440MHz WIF,OLD·OVER f}.~ 1." ,.'''> I
¥ ~~ ' 0 · 0Gain &W;m; 2M 1/2 wave center load 3.3dBi · 70Cm 518 waveIt 5.8dBi ' leogth .:38;~~ Conn: ';~259 ' Mal Power:«N'I :;1 I g - c - c
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B·l0 1B·l0NMO DUAL·BAND 2M/440MHz ',~
, ..sr ,~,~ .. Z.8 Gain & Wwve: 146MHz OdBi 1/4 wave ' 446MHz 2.15dBt 112 wave ~Ilenglh: 12" I " Z

~ ::: ~ :::0.,
£ •Conn 8-10 Jll·259 .8-1ON MO - NMO style · Max Pwr: fIJW N

f! f! ," - I: s
"' ~ • I II '1 Ii:s SBB·2 1SBB·2NMO DUAL·BAND2M/440MHz ,-, lE "' I' :z: !' :z:~

% i ;: ·a=;:t- ""'. w... ' 46M'" 21"'0'14 .... . «OM'" J "'0""""r"'''''''' ' SWR,,, "'.. . L_ ,.-
,
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~

• Conn' SB8-2 Jll·259 ; SBB-2NMO NMO style • Max Pwr: fJJW ~ .. .. Z f ZZ

;;l r- ~
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Ii: Z Z ZI I " .." Z .. ..-

. EX·l07RB I EX·l07RBNMO DUAL·BAND2M/440MHzy -", -r., ~:~. ~. "' ..~

11 11m
Gilin &Wave: 14flMHz 2.6dBi 112 wave ' 446MHz4.9dBt 518 WBW 12 ·YSWR: , .5:1OI'~ "l~~.~ .J ,~\_ ...~ jQ ~

11~

k~ k~!\" • Conn: EX·1 07RBPl ·259 · EX·107RBNMO NMOstyle ' Max~ l00W I t . ':~ '.. '~r;,..~{ '''::' .•. - .-
~

~ - -- ~ ~0 ~ - -
~ -

~ ~~~ ~ ~

•
SBB·71SBB-7NMO DUAL·BAND 2~440MHZ W/~~:" ill Z

Z
il;

Gain &Wave: 146MHz 45dBi 618 waw ' 446MHz 7.2dBi 518 wave x3 · ler.g1tl:
• Conn 588-7 PL·259. SB8-7NMO · NMO style • Max Pwr: 7M
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Nevada aso Party - This event will be Saturday May 12 from
0001-2359Z on 160-6 meters (exduding WARe bands), CW. SSB, and
ATTY . Suggested frequencies: CW up 15 kHz from the bottom ct ee
General portion of the bands; sse up 25 kHz from the bottom 01 the
General portiOn of the bands. ExChange: Nevada stations. county +
RS(T); other stations, stare. province. or DXCC + RS(T). Scoring:
Nevada stencns. QSOS )( (states + provinces + oxeC): other stations.
a s o s )( (II different Nevada counties ). For more details go 10:
chnp:llnv.arrl.orgINOP/> .

• The following special event stations are scheduled for May:
N2M. from alfshow a' "America's First Defense Airport: Millville. New

Jersey; Thunderbohs ARC; l~2200Z May 26-27 on 145.550.
14.265.7.265. 14.070 MHz PSK. For certificate send aSL and SASE
to KB20LT - Thunderbohs ARC , 356 Briar Olive, Millville, NJ 08332.
<WWON.lhunderboltsarc.com)

W4J , from 400th anniversary of the found ing of Jamestown,
Williamsburg/Jamestown, Virginia: Williamsburg Area ARC; 1330­
2030Z May 12-1 3 on 7.261,14.250,18.150,21.350 MHz. For cenm­
cate send OSl and SASE 10 RussellChandler, KU4FP, 132 Druid Drive,
Williamsburg, VA. (Certificate for W()rl(.ing eamree special event stations
for WM AC, induding Jamestown,Colonial Williamsburg,and Yorktown
Battlefield: <www.qslInetlwaarc>.)

W6Y, lrom YOlO Boy SCout Camporee, Nelson's GroYe, near
Woooland, Calilornia; Yak> Distric1 Boy Scouts and Yak> AAS: 0300Z
May 5 100700Z May 60n 14.290, 7,190,3.940 MHz SSB, plus 440.450
MHz, IAlP 5750 or Echolink 10731 5. For aSl send OSl and SASE to
Bill Ragsdale, K6KN, P.O. Box 1500, Woodland, CA 95n6. (Mp://
yolobsa,editme.comflN6Y)

W6KA, from 50th anniversary 01 the Pasadena Radio Club ,
Pasadena, caurcmie: 1600-2200Z May 26 on 28.400. 21 .300, 14.270.
or 2.270 MHz (whichever has the best opening), plus 145.180- (Pl
156.7), For certificate send OSl and SASE10 Peter Fogg. KA6AJF, C/o
Pasadena Radio Club. P.O. Box 282, Altadena. CA 91103-0282.

W8VP. from Hopalong Cassidy Museum, Cambridge, Qtlio;
Cambridge ARA; 1400-2200Z May 5 on 7,235 MHz:l:5 and 14.260 MHz
:1:5. OSL to Cambridge ARC, Box 303, Cambridge. OH 43n5-0303,

WSYAF, Irom observance 01 Memorial Day. Yankee Air Museum Air
Park, Belleville, Michigan; 12QO-2000Z May 28 on 7.270 MHz. For OSL
send OSL and SASE to Frank Nagy, NBBIB. 24315 Waltz Road, New
Boston. MI48164-91 67,

• The following hamfest s, etc., are slated IOf May:
May 4-5, New Eng land Amateur Radio Festival & Fleamarket

(NEAR-fest), Deerfield Fairgrounds. Deerfield, New Hampshire, cele­
brating the "Golden AJ;Je" of amateur radio. For details go to: <http://
reer-teet.ccws . (Exams)

May 4-6, Emcommwest 2007, Allantis Resort & Hotel, Reno,
Nevada. Contact via e-mail: <inloOemcommwesl.org>; <http://www.
emcommwest.org/>. (El(ams saturday 9 AM to noon)

May 5. Binghamton ARA (BARA) Ham'esl, Tioga Fairgrounds.
Owego, New York. Contact Jim lawson, KC2JEO, a-mail:
<jwlawson Ostny.rr.com>, phone 607-797-1583; <http://Www,wlsn.
binghamton.edUlbaral>, (Talk-in 146.760)

May 5. Ozaukee Rad iO Club SwapleSI, Circle B Recreation Center.
Cedarburg, Wisconsin. Contact Gene Szudrowrtz, KBOVJP, phone 262­
3n-6793: <WWW.ozaukeeradioclub.org>.(Talk-in 146.97 [Pl 127.3J)

May 5, 45th Annual Cad illac Swap. Cadillac Junior High SChOOl,
Cadillac,Michigan. Contact Anon McConnmell.e-mail: <nu610am.net>,
phone 231-876-1485. (Exams)

May 6, lake Maggiore SwapmeeVTallgate, Lake Maggiore Park,
Sf. Petersburg, Florida . Contact leslie Johnson, WA4EEZ, e·mail:
<wa4eezOverizon.net>: <www.qsl.neVw4gac>.(Talk-in 147.060+)

May 18-20, Dayton Hamyentio~, Hara Arena, Dayton, Ohio. For
more information, call 937-276-6930; <WWW.hamv9fltion.org>; and see
the Hamvent~adonp. 36 of this issue 01 ca,The annual SouthWest
Ohio OX Assn. sponsored OX Dinnet" will be Friday evening. May 18,
at the Crowns Plaza HoIe1: lor more inlormation, go to: <http://www.
ewcexe.coe». or e-mail: <k4zleO vahoo.com>. The annual Contest
Dinner will be Saturday evening. May 19. at the Crowne Plaza Hotel:
for more information and ticketsgo to:<http://www.contestdinner.com>.
See us lit the CO Booth.

May 20, North Hills Radio Club Hamfest, Bella Vista High School ,
sacramento. California. Contact Cart SChultZ. WF6J. e-mail: <k6isO
em.ree-. phone 916-366-7408: <http://www. k6is.OfQ>. (Talk-in
145.190- (162.2 Hzll

May 26, Bergen ARA Spring Hamfest. Westwood Regional JrlSr
High SChool, Washington Township, New Jersey. Contact Jim Joyce,
K2Z0, e-mail: <k2zo0am.net>. phone 201-664·6725. (Talk·in
146.1 9n g [Pl 141 .31: exams 8-10 AM)
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Lakshadweep, the second most-wanted DX entity in ham radio, hit the
airwaves with a bang late last year and early th is year with two tnoiot
DXpeditions. Here's a first-hand report of the first one, VU7LD.

VU7LD
The First Operation from Lakshadweep

in Over 13 Years!
BY GOPAL MADHAVAN,. VU2GMN

L
8ksh8ctweep is an extremely fare gem in the world of
amateur radio and had risen to #2 on the DXCC most­
wanted list. The last DXpedilion from these islands off

India's west coast was VU7SF in January 1993.
Many organizations and personnel have tried , and failed.

numeroustimes over theintervening years toactivatea major
expedition from this exotic OX location. However, the
Amateur Radio Society of India (ARSI), through due dili­
gence, received written permission to operate from
December 1- 31 , 2006.

Finding Lakshadweep
Scattered on the clear blue waters of the Arabian Sea off the
western coast of India is a group of coral islands of unparal­
leled beauty known as Lakshacweep (see map).
' t.eksnacweep." which means A Hundred Thousand Islands,
is an archipelago consisting of 36 islands, 12 atolls , 3 reefs,
and 5 submerged banks. These emerald islands, rich in
greenery and fringed by silvery beaches, are overwhelming
with their natural beauty. The total population of all of the
islands (as per the 2001 census) is approximately 60,595.
with the population of Kavaratti, the main island. being just
over 10,000.

Prior to being declared a union territory in late 1956.
lakshadweep was a part of the Madras State. The entire
group of islands is considered as one District and is divided
into four 'tensus. each under the charge of a 'tansncar. The
administrative headquarters was transferred to Kavaratti
Island in 1964. Kavaratti Island is the most developed, with
52 mosques spread out over the island, the most beautiful
being the Ujra mosque, which has elaborate hand carvings
adorning the pillars and ceilings (see photo).

Key OX Responsibilities and
Island Community Involvement
Being the first operation of this kind to lakshadweep in more
than a decade made on-the-air activities in some ways a sec­
ond priority . We were very conscious of the fact that every­
thing we did could impact future expeditions. Therefore. we

'Preea em. AR$ I
e-mail: <gopafmadhavan@vsnl.com>

_ .cq.amaleur-rad io.com

LAKSHADWEEP ..ANOALOlltll! •
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Lakshadweep is an archipelago of three dozen islands in the
Arabian Sea off the coastof India. (Map courtesyol the Union

Territory of Lakshadweep)

had to take special care that we did not intrude on the
islanders' activities or be a burden on their limited resources.
Our team also spent time conduct ing seminars on amateur
radio for local officials and getting them interested in the
hobby. Our goal was to develop relationships for future sup­
port and eventually be in a pos ition to help them set up club
stations on various islands in the future . We invested about
20% of our time in developing and maintaining island rela ­
tionships and establishing communication methods. To put
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VU7LD was the first amateur radio operation from
Lakshadweep (the number two entity on the DXmost-want­

ed lis t) since 1996. (Alt photos courtesy of the author)

it in basic terms, if we failed to conduct the first trip in a sen­
sitive and delicate manner, all future trips might be impact­
ed or not authorized.

Planning the DXpedltion
Planning the nxpeomon to the second most-wanted entity
was exciting, since we had been trying to get the required
permissions for several years without success. When our
most recent application, made in February 2006, was suc­
cessful and all permissions were in hand, it became crunch
lime and planning for the actual expedition sta rted with just
a few months. We received permission to operate VU7lo
from December 1- 31, 2006. ARSI Vice President Sarta
Sharma, VU2SWS, did a tremendous job with the applica­
tions and the persistent follow-up that in the end bore fruit.
Twenty-four VU operators, led by VU2SWS, made up the
VU7l o team.

We decided to split the team into smaller groups so that they
could take turns being in Lakshadweep, as most of us could

Beautiful hand carvings adorn the pillars and ceilings of the
Ujra Mosque in Kavaratti, one of 52 mosques on the island.

not take off for a whole month, and also the facilities on the
island could not cope with a large contingent of operators.

Even though Lakshadweep is part of India, there are very
stringent restrictions for visi tors, and entry permits from sev­
eral government departments had to be obtained for each
operator. We sought permission to operate from three
islands, but permission was granted only for Kavaratn. the
capital of the island territory, where non-Indians (VUs) are
not permitted.

Early in the planning our learn discussed and identified
additional international skilled contest, SSB. CW, and digital
ope rators whom we hoped would be able to help in the oper­
ation. However. this option was not possible. since the oper­
ation was limited to Kavaratti. We were unsuccessful in try­
ing to get foreign landing permits for additional operators.
The OX community was totally unaware of this effort. Our
mission as an all Indian team was truly tested , and I'm proud
of how our operators conducted themselves in spite of hav­
ing little or no prior experience with exotic n xoedntons or
high-volume contests. We were at a disadvantage not being

A typical view along the coast of Kavaratti Island. This is Chicken Neck Bay. the location of one of four stations. all
signing VU7LD.
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I Imagine a rig
Imagine a rig...sitting on the desk in your ham shack. After tuning to a clear frequency, you call CO and are working
stations all over the country from the peace and quiet aL a hotel room hundreds of miles away from your QTH.
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meters with general coverage on receive. Our new 'Distributed Roofing Filter' architecture places narrow,
mode appropriate filters in the 2nd I-F. Bright 320 x 240 color LCD backlit display. Optional broad range (10:1
8WR max.!) automatic antenna tuner. Three 80-239 antenna jacks - two for transceive and a third for a
receive-onlyantenna .

$2550* or $2850* with autotuner.
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Transportation to KavaraNi was by boat. one which offered only the most basic
amenities. Note the sleeping bag on the deck!

A three-band Fritzel vertical antenna
was put up on the beach, providing an
excellent saft-water ground plane. If
only propagation had been tener...

The firstgroupofoperators arriveson Kavaratti. The team wassplit into two groups
to keep from overburdening the island's resources and so that no one wouldhave

to take more than two weeks off from work.

able to select the ultimate team, but we
performed in an effective manner with
the resources permitted and the propa­
gation conditions.

With little advance notice, ICOM and
ACOM stepped up to the plate and
agreed to supply seven complete HF
stations (IC-746PROs and ACOM-
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URL: WWW.NEMAL.COM

1000s), and StepplA agreed to provide
a sizable discount on the purchase of
new antennas. The companies even
had begun the packaging and shipping
process to get the equipment to our
North American contact, when we had
to cancel the HF radio and amplifier re­
quests at nearly the last minute. About
three weeks before departure we
learned that the import tax into India and
transportation burden precluded our
taking advantage of the offers. We just
did not have the extra $11 ,000 in the
budget to make this happen. Our team
had a meeting. and we decided to use
our own equipment. Without financial
sponsors , each of our team members

used his own money to pay his own way.
with the hope of get funding by spon­
sors later.

Two members of our group from Man­
galore, India with prior knowledge of
Lakshadweep, VU2PJP and VU3KKZ,
went off to investigate what resources
were avai lable and to determine what
needed to be broughl to the island. They
also were able to find regular sailing
schedules of small mechanized vessels
from Mangalore to Kavaratti , our desti­
nation. Therefore. all heavy stuff had 10
be sent first 10 Mangalore for onward
shipment to Kavaratti. Many members
of our team were strict vegetarians, so
precooked vegetable foods also had to
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ORDERS ONLV:

800·RF·PARTS ·800·737·2787

One of the four stations was set up at the Dolphin Dive Station, a great location
near the northern tip of the island.

No cherry-pickers here! If you want to put an antenna up in a tree (such as the
invened-V in this tree) , the only way up is to climb.

• Wa

• Transformers

• TMOS & GASFETS

• RF Power Transistors

• Electrolytic Capacitors

• Doorknob Capacitors .

• Variable Capacitors

• RF Power Modules

• Tubes & Sockets

• HV Rectifiers

be shipped, as the staple d iet there is
fish. VU3KKZ, VU2MTT, and VU2ROQ
handled all the logistics with help from
VU2RCR. who ferried most of the
necessities from Bangalore to Manga­
lore in his car.

Getting on the Air
Four stations were set up, each with two
or three radios so that all bands, from
1.8 to 28 MHz, and all modes could be
worked simultaneously. Three stations
were right on the seashore, with anten­
nas placed on the water line. One was

_ .cq-am.leuroof.dlo.com

inland and had the advantage of a non­
utilized tower to mount the antenna
above the coconut tree tops. Rigs at the
various stations included an ICOM IC­
746-Pro and a 75&.pro, a Kenwood TS­
2000. a Yaesu FT-847 and FT-850, and
an Elecrah K2. We did use several
StepplR antennas, including two a-eie­
ment beams (one with 40 meters); a
Fritzel vertical for 10, 15, and 20 meters;
and numerous dipoles, inverted-Vs,
and long wires for the low bands.

The first learn lett the port of Koehi by
sea on November 29th and arrived at
Kavaratti on the 30th. It was quite an

TE'" HE IlIoaJoo /II"" 760·744-0700
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The second group of operators arrived on December 12th for the second half of the operation.

Even when the band openings were poor, the views were great! This is sunset
as seen from the Dolphin Dive Station location.

experience shipping out the materia ls
by sea and also traveling in ships that
were very basic in terms of amenities
and comfort .

The first day was spent in hectic activ ­
ity setting up the stations, and at exact­
IyOOOl hours 1ST(India Standard TIme;
UTC +5.5 hours) on December 1st the
first CO call was made and the first con­
tact was made on 80 meters with
VU2TS. From then on there was non­
stop activity, with massive pile-ups
until we shut down on the 27th . The last
members of the team left Kavaratti on
December 29th, with VU2RCR,
VU2NKS, VU3RSB, and VU3lZ0 wind-

ing up things and shipping back the
equipment, etc.

As noted above, most of our opera­
tors did not have any real prior OX­
pennon experience and had not been
at the receiving end of the huge pile-ups
we experienced . Naturally, they were
very nervous about how they would deal
with what at times sounded like a swarm
of bees! However, most fell into the
rhythm very quickly and happi ly worked
stations rapidly and without difficulty .

They were very excited to be working
from the second most-wanted OX enti­
ty and did their best to give the many
stations on frequency their much-need-

ad contacts. They were rather disap­
pointed when propagation was bad and
they had to sit idle waiting for things to
improve, and they were unhappy when
solar flares kept the bands quiet. How­
ever, everyone enjoyed themselves
immensely and the majority cannot wait
for the next big event.

Band openings were very unpre­
dictable, and as we did not have access
to the internet on a regular basis, we
were unable to take advantage of pre­
dictions and cluster information. Mes­
sages received on the mainland were
passed on to the team by VU2ZAP via
mobile phones. He also very efficiently
took on the task of sifting through log­
ging data and answering the hundreds
of messages that started to pour in after
online logs were put out.

With over 57,000 osos. the VU7l 0
DXpedition was very successfu l! It was
so successful in fact that it has changed
the overall DXCC most-wanted list rank­
ing for VU7 from number 2 to number 10,
and that was before a second operation
went on the air in ea r1y 2007. We have
received numerous letters and e-mans
from the international amateur radio
community thanking the VU7l0 team for
a new country and for a job welt done!

Our Appreciation
We are very grateful lor the sponta­
neous support from equipment suppli­
ers and encouragement from the OX
community, with substantial grants from
NCOXF, the Clipperton OX Club, David
S. Topp, The Mumbai Yl meet, the
RSGB and the GOXF, and numerous
smaller grants and donations from
groups and individuals. All donors have
been acknowledged on our webpage .
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FlexRadio - The Radio of the Future

FLEX-5000"
Family of ALL NEW HF-6m Software Defined Radios (SDR)

High-Performance Radio at its Best!
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What Some of Our
Customers Have to
Say about FlexRadio:
Bob. KSKON - I just wanted to say
thanks for all your efforts in making the
FlexRadio (SOR-l 000l the qreatest radio
on the planet.l've spent a lot of time the
last week just using the radio in various
situations and am continuously amazed
at the performance
Mike, KMOT - I had always dreamed
about a radio and interface like this; but
never thought i t would ever happen.
I sometimes catch m)'\elf staring at the
screen showing the microwave band
frequencies thinking OMan this is
awesome!"Seems every time I turn
around, there is something new coming
down the pipe to make the whole setup
better.

stems
Software Def ined Radios

• Full QSK
• Optional full featured ATU 16Q.6m

• 9" l CD touch screen display on front panel
• Oven controlled frequency reference

~FlexRadjo 5

The radio that Just keeps getting better•••
because it's software defined'
OSpKiflCations .~ SUb;Kl 10~ without r'IOIice_·

C~<1OO1~~ fl1Jl-5OOQ,SOR-IOOO""",~_, .~ ,.dtt_~

~ Syot..... 1900~ 00_Auohn.. TX 1I1SO lISA. (Si ll Sl$--S166 fl9I't> ...." oK

Exciting Leading Edge Technology with Traditional Solid Support
and Reliability

Just a Few of the Many NEW Features In the
FLEX·5000· Radio Family
• >105 dB two-tone 3rd order dynamic range at 2 kHz spacing - ben self>CCivity In the Industry!
• Frequency Stability: 0.5 ppm,TCXO equipped
• Individual optimized bandpass filters for all Ham Bands
• Receiver can monitor transmitter spectrum • S0 2R ready with optional second receiver
• FIE'xWirE'· interface for external control of rotator, antenna, and much more.

FLEX-SOOO' - 52499
• 100 watts output 160--6 meters • General coverage receiver
• Separate RX antenna connecto rs for optimal reception
• Optional full performance second receiver (dual watch is standard)
• Sing le cable connection 10 computer • Full Duplex trensverte r ready
• Fully automatic internal test/calibrat ion. No external calibration equipment necessary
• Standard input/output jacks. Internal antenna switching for up to 3 antennas plus

receive only antenna
• Balanced TRS line/microphone input
• Quiet high vol ume fan keeps unit cool

FLEX-SOOOC' - 54499
• Integraled Intel Core2 Duo processor with 1 GB RAM, 160 GB hard drive
• Windows XP operating system • Internet connectivi ty standard
• Built-in 7 watt speeker • Wireless keyboard and mouse

FLEX-SOOOO' - 5TBO
• Second receiwr and ATU installed
• Llrge main tuning knob

Just Some of the
Highlights that Make
FlexRadio THE World
Class Performer
• Power$DR· - The 0 PE'n sourceDSP

software that allows cont inuous evolution
of unmatched radio performance and
functional ity, PowerSDR'" is the brains of
the radio where the FlEX-SOOO'"Is the
brawn. You get a "new rad io" every time
you download the latest version.

• 192 KHz reel-tune, high resolution
spectrum d isplay/panadapter.

• Brick wall filters!! · Fully adjustable and
mode specific. Bandwidth entirely under
operator control from 10 Hz to 16 kHz.

• No addit ional hardware filters requ ired.
With Digital Signal Processing there is
nothing to add.

• Highest audio quality available at any
price. Wilh full control of trensmttted
bandwidth, graphical EQ, balanced mic
input and d igita l comprenion you are in
full control . All SE'ttings savable in
multiple memories for easy recall.

• Point and click tuning instantaneously
puts you on fr~uency. See a station on
the d isplay-"cl ick"- you're there! The
watch recriver makes busting pileups a
breeze.

• Outstanding CW and Digital Mode
performance; incredible no ring,. razor
sharp fi lters. silky smooth QSK

• Spectrum display averaging n~sulting in
lifting extremely WNk signals out of the
rcee. You'll definitely we them before
you hear them.

• No external sound cards requited,
• Unparalleled support network; a company

that cares and a support group ready to
offer a hand wheneover needed.

s.. Us at Dayton
Booths 313·315 FltoxRadio Systems, 8900 Ma~nk Dr~ Austin.TX 78750

'- --' For additional information visit us at www.flex-radio.c:om or call (S12) 535-5266



The DTS
Series
Antenn.
Swltche .

Tired of that tangled mess of coax and
pigtails in your shack? Always worrying
about whether
you set the
ground switch
on YOU'
antenna
before you left
your shack? LOG's new DTS Series
antenna switches are for you. Instantly
switch your rig between 4 or 6 antennas

with the press of
a button. Auto­
grounding when
you shut your
rig down.

Purchase the additional remote
con trol and put the DTS Series switch
anywhere indoors and operate it from
your desk.They handle up to 1500
walls of RF power on HF (250W on
6M), and can be used with any coax-fed
antenna.

Your Cable Problems-
Solved!

RCA-14 is a breakout box lor the
accessory jacks on most popular
transceivers. It comes with cables with
the right
DIN plugs,
and all the
outputs are
blessedly
simple RCA
jacks.You
simply plug
the RCA-14 into your radio's accessory
jacks, and all your ports are right there
at your fingertips; just plug and play,
one function or all of them, makes no
difference. And, you can change
things around as often as you like;
it's as simple as swapping out an
RCA plug.

The RCA-14 comes with a DIN 13
cable, a mini DIN 6 and a mini Din 8.
The DIN 13 cable breaks out the
functions to RCA jacks 1 - 13, while the
mini DIN 6 goes to RCA 1 - 6 . and the
mini DIN 8 goes to RCA 7 - 14.You can
use lhe DIN 13 or the mini DIN 6 and/or
8, depending on your radio.The RCA­
14 is compatible with: lcom 703, 706.
718,746,756,7000 and 7800. Yaesu
817, 857, 897 and 840, Kenwood 480,
570. 2000, Ten Tee Orion and many
more radios.

List pr ice $59

List Price DTS-4 $79. remote $39
DT$-6 $99. remote $49

Yaesu FT-857 and FT-897
Owners: We Took a Great
Meter and Made it Better

• OnIOff switch for the light
• LED back-illuminated in cool, high­

visibility blue

• Calibration adjustment on the back of
the unit; no need to take apart to
calibrate

• Backlight brightness adjustment on the
back so you can set the backlight to
your desired level

Yaesu's popular FT-857(D) and FT-897(D)
transceivers are
wonders 01 compact
efficiency. These do­
anything, go­
anywhere transceiv­
ers were science
fiction just a few years
ago, but ham's today are using them in
shacks. mobiles and on DXpeditions from
the back yard to the top of the world.

LOG's new version of its popular FT-Meter
presents a lush, highly readable 2.5"
meter face with calibrated scales for
signal strength and discriminator reading
on receive. and power output, SWR.
modulation, ALC action and supply
voltage on transmit. Each function is
selectable from the radio's menu.

The FT-Meter comes fully assembled and
ready to go; just plug it into the radio and
you're in the picture ~ke never before.

Still Onry $49

AT-897 tor the Yaesu FT-897

If you own a Yaesu FT-897 and want a broad range auto­
matic antenna tuner, look no further! The AT-897 Autotuner
mounts on the side at your FT-897 ;ustlike the original
equipment. We even added the ability to mount the 'teer on
the side 01 the tuner so when you are transporting your rig by
the handle, you can safely set it down and not worry about
scratching the case. The AT-897 takes power directly from the CAT port of the FT-897
and provides a second CAT port on the back of the tuner so if you are using another
CAT device, hooking it up couldn't be easier.
l ist Price $199

Every LOG Electronics Product has a
Two-Year, "No Questions Asked" Warranty

No Questions Asked! Every LOG Product comes
with our industry leading 2·Year warranty on the lDG
performance of your product. Just contact us to lei
us know your problem and we will repair or replace
your prodLJet-NO QU ESTIONS ASKED!

ICo7800 Owners - Your
Eye.Strain Problems Solved

teem's
magnificent
lC·7800
transceiver is
a quantum
leap is
amateur radio
technology.
Sure. it cost
more than

your first car but it offers features and
performance unheard of in lesser rigs.
leom did a pretty good job on the make­
believe LCD meters, but let's face it...
sometimes nothing but a real, live meter
will do.

l OG's DM·7800 dual meier system
provides two 4S meters. one lor the Main
receiver and one tor the Sub. The lush
meter faces are LED back·illuminated in
cool. high-visibility blue, drawing only 20­
60 ma (depending on brightness setting)
With a brightness control on the back.

List Price $179

The "Talking"
Watt Meter

The TVI/·l Talking Wattmeter provides
an aural spoken indication of power
and SWA using a digitally recorded
voice. II is ideal for the vision-impaired,
for those of us in the "bi-focal set", or
just for those times when you need to
be looking somewhere else. At the
press of a button, the TW-1 speaks the
forward power. reverse power or SWR.
Three languages are available: English.
Spanish and German. It includes its
own internal speaker; no external audio
hoclKups are needed. Available soon
the TW-2 UHFNHF.

U st P ric e $149
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Designed from the ground up to provide
the 100 watt power handling you asked
k>f. in a small, lightwe;ght package,
perfect lor portable as well as sitting on
your desk in your shack!

The z-tco witltune with 0.1 to 125 watts
(SO watts on 6 meters), making it an
excellent choice for almost any radio or
operating style. Backpackers and C AP
operators will appreciate the latching
relays. Power can be removed from the
tuner once you have tuned. Additionally.
when the tuner is not tuning, it draws
nearly zero amps.

Ready to go right out of the boxl
No extra cable to buy.
LIst Price $149

-

Z·l00
The definitive low cost

automat": antenna tuner!

lDG

AT·l00Pro
Automat": Antenna TUner

This desktop tuner covers all frequencies
l rom 1.8 - 54 MHz (includ ing 6 meters),
and will automatically match your antenna in
no lime. It features a two-position antenna
switdl, allowing you to switch instantly
between two antennas. The AT-1 00Pro
requires just 1 wan lor operation, but will
handle up to 125 watts. The AT-1ooPro
includes over 2 ,000 memories lor each
antenna. automalically storing tuning
configurations for" eecn frequency and band
as you use them.
list Price 5219

An
Autotuner

for use wit h
you r

am pllflerl

AT·l000

Getting the Most Out of
Your 1e-70G0

The AT-7000
is the ideal
tuner tor
1G-7000 &
other ICOM
Aadoos'
Cowrs all
frequencies

from 1.8-54 MHz (including 6 meters).
and will automatically matcn your
antenna in a flash. Aequires jusl 0 .1 W
lor operation, but will handle up to 125 W
(100 W on 6 m], making it SUitable for
everything lrom CAP (IC - 703Plus) to a
typical 100 W ICOM transceiver.

Ready to go right out of the box!
No extra cable to buy.
Tune with the AT-7000 or use your radio.
Includes over 2,000 memories, uses
latdling relays, tuning range is 4-800
ohms. powered by your radio. Includes
ICOM interface cable.

LIst Price $169

No more knob spinning or inductor
rolling. Tunes your antenna in 1 to 8
seconds when you asv either in the
same band or to a different band! Easy
installation and use make Ihis the choice
lor any Amateur Radio ()perator with an
amplifier. Power rating HF (1.8 to 30
MHz): 1000 Watts Single Side Band.
7SO Watts CW, 500 Watts DigItal (ATTY,
Packet, etc.) Inc lud ing 6 meters.

Ready to go right out of the box!
No extra cable to buy.
list Price $599

Visit our Web Site:
www.ldgelectronics.com

Contact Your Favorite
Dealer to Purchase

At lOG Electronics we have always been the innovators in the automatic tuner industry. We
built the first desktop switched-L tuner, the first automatic tuner for ORP radios, the first automatic
luner with a remote control head, and the first automatic tuner with 3-D memories. We were also the
first manufacturer with a two year warranty on all of our products. Now we are including all of the
necessary interface cables with every tuner we sell. No more gening your new tuner home and not
having the right interface cable----everything you need Is included In the box!

LOG Electronic s, Inc.
1445 Parran Road ,
SI. leonard. MD 20685
Phone : 4 t O-586-21 n
Fa x: 4 10-586-8475

The Re t urn 01 • Legend.

The original portable Z-11 was one of
LOG's most popular tuners. accompany­
ing adventurous hams to their backyards,
or to the ends 01 the earth. Now meet the
Z·1 1Pro, everything you always wanted in
a small, portable luner designed from the
ground up tor battery operation.
Only S· x 7.r x 1.5", and weigh ing
only 1.5 pounds, it handles 0 .1 10 125
watts, making it ideal lor both CAP and
standard 100 watt transceivers lrom 160 ­
6 meters.

With 8,000 memories In lOG's exclu­
sive "3-D Memory" array, the
Z·11Pro uses l OG's stete-ot-tbe-ert
processor-controaed Switched-L tun ing
network. It wi ll match dipoles. verticals,
inverted-Vs or virtually any coa x-fed
antenna .

Ready to go right out of the box!
No extra cable to buy.
list Price $179

AT-200Pro
The fi,.t a ut o tuner specifica lly

d e .lgned for today's
high-powered transce lve n .

The AT-200
features LOG's
new "3-0 memory
system- allowing
up to eight

antenna settings to be stored lor eadl
frequency. Handles up 10 250 watts SSB
or CW on 1.8 - 30 MHz. and 100 watts on
54 MH (Including 6 meters).

Ready to go right out of the box!
No extra cable to buy.
list Price $249

Z·llPro

True Plug and Play Simplicity
All of the Cables Included - Nothing More to Buy



Results of the 2006
CQ WW RTTY DX Contest

BY GLENN VINSON: W60TC, AND PAOLO CORTESE.' 12UIY

T
he 20th annual caww AnY Contest was held September
23-24, 2006, with another record number 01entries, this year
totaling 1565 logs (only two ol which were paper logs), up more

than 200 over last year's record number of submissions. SCores
above 20 MHz (and, as a consequence, most all·OOOO, single-op
scores) were mostly lower than in 2005. but overall more than
652.000 asos (compared 10 about 615,000 in 2005) were
processed. We will have to see what 2007 CO WPX RTTY contest
produces. but again this year the CO WW AnY Contest received
more entries than any other RTTY contest in history ,despite solar
Cycle 23 inching toward Its minimum. This l ime the solar flux indeK
averaged about 78 during the contest period. slightly lower than
2005. Present predictions from NOAA are that the absolute mini­
mum for this cycle wi ll occur in September 2007 with a predicted
SFI of 74.3. Accordingly, we may well see improving conditions on
the higher bands-ard perhaps 2000 klgs-sta rting with the 2008
contest season, which CO WW ATTY, occurring at the fall equinox.
annually inaugurates.

Although 20 erd 15 meters again provided the largest number 01
contacts, 40 meters was remar1(ably close behird, with numbers
almost equaling those on 15 meters. Fifteen years ago, eo-meter
ard8O-meter ATTY actMty was concentrated in Europe. Today, we
see that activity spread vi rtually worldwide. with large stations roc­
tinely working more than 1000 contacts on 40 meters and more than
700 on 80 meters.

Given this incredible increase in ATTY contesting activity , we see
the major bands being filled more and more outside of the traditional
15-30 kHz spread on each band .On 80 meters, activity now seems
to gravitate around 3570-3600 kHz, with excu rsions down to
3520-3525 to accommodate the JA band plan. On 40 meters,acuv­
ity now ranges from 7025 (remember the JA band plan at 7025-7030
kHz) to 7080 kHz or up to 7100 kHz in North America .On 20 meters,
activity ranges all the way from 14055 to at least 14125 kHz . The
spreads on 15 and 10 meters recently have not been as wide
because the solar flux has been low, but one can expect to see 200­
kHz spreads on those bands as the solar flux rises in Cycle 24. While
these are great and inevitable reflections of annually increasing
ATTY contesting activity , we should be mindful 01the activities that
are fixed on certain frequencies on each band and try to avoid those
frequencies. A prime example is the NCDXFI1AAU beacons that are
located worktwide on 14100. These baaconsare, in fact , a good tool
lor you to know what areas are open to your location at any time of
the day-ard particularty what areas may just be opening but not
yet recognized by local operators. The beaconsoperate at low power
and are easily overwhelmed by any ATTY operation on Irequency.
For details look at <www.ncdxl.org.beacons.html>. The NCDXFI
IAAU beacons on 15 mete rs and 10 meters are located at 21150
kHz and 28200 kHz, relatively higher in each band, but still poten­
tia lly within the portion of each band where ATTY contesting occurs.

Other frequencies worttl avoiding to maintain good relations with
our fellow hams are the aAP calling frequencies, located at 14060.
2 1060, and 28060 kHz. Again, the low-power nature of these ooer­
ations make competition with ATTY signals very diffiCult.

Single Operator
Single-Op All-Band High Po wer. A European again snagged the
Single Operator, All band, High Power championship, but North

's-mail> <w60tc@garlic.com
ts-ma ;l: <i2uiy@cqww.com>
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The Ukrainian 2006 World Cup Soccer Team. Number 11 is Sergey
Rebrov. ER4DX (UT5UDX). World Single Op A" Band High Power

CO MY RTTY champion.

American stations did relatively better within the top 5. The world
champion this year wasa Ukrainian operating from Moldova,EA4DX
(op: UT5UDX), scoring 3,328,864 points (2,626 csos.539 mults).
You international soccer fans may know UT5UDX as Sergey
Aebrov, a very famous soccer player on the Ukrain ian nat ional team
at the last World Cup held in Germany. Close behind was veteran
U.S. contester Tyler , K3MM. who scored 3,107,952 points (2,402
asOs, 573 molts). SN7Q was world third, with 2,675, 139 points
(2 ,181 a sos, 499 mutts). World fourth was VE3DZ who scored
2,584 ,008 points (2 ,037 OSOs, 504 murts). Zone 17, in lar West
Asia, was again represen ted in the top 5, with UA9Cl B scoring
2,53 1,192 points (2.094 OSOS, 428 mults},

Single-Op Assisted All Band. As was the case last year.
Europeans dominated the top ranks of Single.Qp Assisted.IK4MGP
won the cat8QOfY with a score of 3 ,094,938 points (2,050 OSOS,
609 mults). lZ8A was in second place, scoring 2,733,056 points
(2,170 a s Os, 544 mults). Coming in as world third was FSCWU.
who scored 2,363,935 points (2,042 OSOS, 493 mults).

Single-OpAII Band low Power. SOL scores, like SOH and SOA.
decreased somewhat compared to 2005. Aepeating as world cham­
pion was weroerev. ZX2B (PY2MNl), with a score 012,897.208
points (1.857 a s Os, 526 mults). Nick, P40KM (W4GKM) won sec­
ond place this lime, scoring 2.159,111 points (1,777 asOs, 409
mults). last year's world second, CN8KD, dropped to world third,
with a score of 1.805.552 poin ts (1.540 asOs, 392 mults).

Single-Op 10M. Continuing as world t o-meter champ, John,
lU1HF, scored 156,500 points (1,252 OSOS, 125 mul ts). l W 1HDJ
was in second place with 15,732 points , while CT 1FJK scored 5,338
points for third.

Single-Op 15M. Unlike 2004 and 2005, 15 meters produced no
new records in 2006 as worldwide MUF continued to decrease for
most of the daytime. This year CT3EN won SO-21 with 576,462
points (1,111 OSOs, 174 mults). In world second was AY8A,

Vi sit Our Web Site



Take Control of Your Transmit and Receive Audio!
Instantly Switch Transmit and Receive Audio Among Multiple Radios
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scoring 487,859 points. L44DX won world th ird with a score of
388,056 points .

Single-Op 20M. Unlike the higher frequencies, zo-meter scores
continued to increase in 2006. For the third year in a row, a new
world record was established, with the top three finishers this time
all exceeding the world record set just the prior year by CT3IA. The
winner, and new world record holder , was 9ASW who scored
868,020 points (1.672 osos, 204 mulls). CT3KY scored 856,560
points (1664 asos,172 mutts). while 7XORY scored 812,175 points

Dave, NJ4F. Single Op An Band High Power entrant, burning the
midnight oil during the contest.

_ .c:q-amaleur....eerc.ccm

(1,551 OSOS, 175 mulls), a new Africa 80· 14 record. World fourth,
and almost equaling last year's world record , was EFBA (op;
EA8AUW) , scoring 749,784 points .

Single-Op 40M. Continuing with a trend begun in 2003, scores
00 40 meters moved significantly higher with many old records falling
around the world . As on 20 meters, the top three finishers all beat
the 2005 world reco rd set by 7X0RY. On top with the new world
record was S57AW who scored 573,522 points (1,307 OSOs, 183
mults). Close behind in world second was 141KW with a score of
514,230 points (1.158 a s o s, 183 mutts). Close behind in third place
was another Italian, IY4W (op: IK4MHB). scoring 498.575 points
(1,235 a sos. 175 muns). CT3EE. in world fourth, almost reached
the 2005 world record with a score of 488,130 points. We expect 40
meters will continue to be hotly contested in 2007, with a new world
record again likely to be sel.

Single-Op 80M, As on 20 meters and 40 meters, the top three
finishers 00 80 meters all broke the 2005 world record. This time
the new world record was set by the existing record holder and multi­
year 8O-meter champion, 'rone. S54E. who scored 185,832 points
(737 asOs, 116 mulls). In second place was fellow Siovenian, SSOA,
with a score of 173 ,715 points (729 OSOS. 111 mults). IOlAY (op:
IK1HXN) repeated as world third with 163,632 points (688 osas,
11 2 mults) . Note the close results both in OSOS and multipliers, As
on 40 meters. the 2007 contest looks likely to produce more good
competition and another new world record.

Multi-Operator
Multl-Op Multl-Transmlner. This bme the MOM class g rew to nine
entries with one new record. The overall winner was YT6A (ops:
IV3TMV.IV3YWT. SSOXX, SSOYl . S52X, YT6A. YT6Y) with a score
of 5.757,143 points (3,885 osas. 623 mults).ln WQ(\(I second was
2005's Multi-Sing le High Power winner UU7J (ops:UUOJM, UU 1AZ.,
UU4JDO, UU4JMG. UU8JK. UT4ZX. UT5UGA, UA5FEO. UTCFT.
UTCFF. UT9FJ, UA5 FEl. UU5MAF) which made a score of
5 ,555,443 points (3.588 O SOS. 667 mults). The new record was set
in Oceania. where KH7X (ops: KHSYV. KH6NO. KH7U. AH6RH.

May 2007 • CO • 23



AH60 Z) beat the 1998 KH6A Oceania record by more than 50%,
scoring 4,444,470 points (2,696 OSOS, 558 mutts).

Multl-op Two Transm iUer . The M2 class winner continues to be
the highest sooring station in CO WW AnY, and this year the corn­
petition for top place was close indeed. Knocking HCBN out of first
place, EA8AH (ops: AD3AF, AX3DU, RZ3AZ) won wond M2 with a
score of 9,491 ,300 points (4,537 OSOs, 700 mults). This is a great
result from the Canary Islands. The HCBN crew (K6AW, W60TC,
XE 1KK, WK61) was secord aI9,27 1,164 points (4,433 csos. 703
mults). Wond third was Z37M (ops: 231GX, Z31MM. Z32ID, Z35T,
Z36W) which scored 3,569,682 points (2,835 OSOS, 543 mults).

Multl-opSingte TransmiUer All Band High Power. The unique
rules 01 the AnY Multi-Qperator Single Transmitter class oonlinue
to produce a large number of entries every year, partiCularly from
European stations. This time the players were somewhat different
than in 2005 and the scores were not quite as high. The winner was
OM8A (ops:OM2KW, OM2VL,OM3BH,OM3NA.OM3AM,OM7JG)
which scored 4,277,004 points (2,665 asos, 642 mults) . In world
second was HG1S (ops: HA 1TJ, HA 1DAI, HA 1DAC, HA 1DAE),
scoring 4,063,760 points (2,606 OSOs, 632 mults) . AU1A (ops:
AK 1AM, UA 1AKC, AW1AC, UA1AA X, Yuri) came in third with a
score 013,4 13,797 points (2,402 asos 613 mults). As we mention

2006 CQ WW RTTY CONTEST
PLAQUE SPONSORS AND WINNERS

Single Operator High Power
World Sponsored by John (Bob) Orton. WA6BOB . Winnei'": ER4DX (Op:

ServeY Rebrov, UTSUDXI
N.": SpolItlOo1ld by Wayne King. N2WK. Winnei'": Tyler SI_art, K3MM
USA Sponsored by Joseph Young. W6RLl. Winner: Terry Gerdes, AB5K
OeMn" Spoll!lOled by Sl8Y'll (SId) Cea5Br. NH7C. Winnei'": John Plenderleith,

9M6XRO
EurclfJe:SpolM.."",",d by Andrei S'Ch ,',noll. EW lAA-NP30 (InMel1lOl yd EU1104M).

Winner: SN7Q (Op: Krzyaztof Sobon, SP7GIO)
S.A.:~ by Radio Club Cordoba. LU4HH . and Juan Fed! ' ch. LU3HY.

Wln.-..r. Rene Glorda. lU7HN
Aa" : Sponsored by Darrel Penrod. K9MUG Winner: Vael i", OY,yannikov,

UA9CLB

Single Operat(K Low Power
World Sponsored by Don H•. AASAU. Winner: IX2B (Op: Wanderley

Ferreira e>orne., PY2MNli
N.A : Joseph Young. W6RLL Winner: Alfredo V.Z, WP3C
USA: Sponsored by GeorgeJohnson. W1ZT. Wlnl'lfl': Michael McAml" W1 ECT
S.A,: Sponsored by Trey Gar1ough, N5KO. Winner: Nick Smith, P4BKM
Europe: Sponsored by George Johnson. W1ZT, Winner : Vladi mi r I.

PoTlnikoy, UA3BS
ATla. Sponsored by Jim Reisert. A01 C, Winner: Paul GrOT. , 4X2Z

Single Operator Assisted
World: Sponsored by Mike Sims. K4GMH, Win ner : FuHvlo Tumldel, IK4MGP
N.A.: George Marslolt, K4GM. Winner: Mike Simi, K4GMH

Single Operator Single Band
World 28 MHz : Sponsored by SIeve I-Iodg$on. ZC4l1 . Winnei'": John Morand i,

lU1HF
World 21 MHz Sponsored by Charles Andervon. KK50Q Win nei'": Anton io

Ova,.. Gomes, CT3EN
World 14 MHz SponsoredbyOean St H. ,8P6SH. Winner: Nik<Ma Perein,9A5W
World 7 MHz : Sponsored by Neal Campbell. K3NC. WInner: Rober1 Bajuk,

S57AW
World 3.5 MHZ Sportsored by Glenn Vir'tIon. W60TC. Winner. TOM Crv, SS4E

Multl-Op Single Transmttler Low Power
World, Sponsored by Dallid Aobbll ... KITIT. Winner: UT3HWW (Op. :

UT"HZ, UZ7HO)

Multl-Op Two Transmitter
World: Sponaored by CO magaz..... Winner. EA8AH (Ops: RD3AF, RX3DU,

RZ3AZ)
N.A.: SIeve Marchant. K6AW. Winner. K1TIT (Ops: K1MK, K1TTT, KB1JlU,

KM1P, N1MGO, WHO)

Multl-Qp Multl·Transmitter
World: Sponsored by KA4RRU RTTY Team. Winner: YT6A (Op.: IV3TMV,

IV3YVVT, S58XX, S5BYL, S52X, YT6A, YT6Y)

Club Competi tion
World: Sponsored by the Potomac Valley Radio Club Winner: Bavarian

Conte l! Club (Oll
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annually, the 1999 KH7A Oceania (2.8mm points) and 1996 TY1 AY
Africa (2.7mm poin ts) MOH records continue to survive without seri­
ous challenge.

Multi·Single All Band Low Power. As in MOH, the MOL results
were not as good as in 2005. The winner, moving up from second
in 2005, was UT3HWW which competed with only two operators
(UT4HZ, UZ7HO) and scored 1,260,280 points (1 ,473 OSOS, 392
mults). Moving up from wond third in 2005 and improving its score
from last year was second place winner, KP2D (ops: NP2W, NP2DZ,
KP2VI, NP2DJ), with a score of 1,143 ,325 points (1,1070SOS, 41 5
mults). In third place was UN8l F (ops: UN9lEZ, UN7-034l,
UN9lCN), scoring 825,360 points.

Clubs
This time, thanks 10 the efforts of Mike, K4GMH, the Potomac Valley
Aadio Club agreed 10 sponsor a new category of plaque lor CO WW
AnY (as wen as for CW WPX AnY):Club Competition. Many pee­
ple designated their clubs in the cabnnc header, bul one club, the

TOP SCORES
Single Op High Power

ER40X (Op: UT5UDX).....•....3.328.664 VE3DZ 2,584.008
K3MM 3.107.952 UA9CLB 2.531.192
SN7Q ,2.875.139

Single Op low Power
ZX2B (Op: PY2MNl) 2 .897208 4X2Z 1.800.324
P40KM 2.159.11 1 WP3C 1,320.00«
CN8KO 1.805.552

Single Op A..i'led
11(4M(3P _ 3.094.938 EN9f.l .._ 2 .345.300
LZBA 2 .733.056 . UR5OU 2 .155.257
F5CWU 2.363.935

Multi-Op Slngle T..-nsmltter High Po• • :
0M8A 4.217.004 TM6A 3.127.086
HG1S 063.760 EI7M 2.192.998
RU1A 3.413.797

Muh\.Op Single Transmitter Low Pon e:
UT3HWW 1.260.280 9A7T 712.756
KP20 1.143.325S P9+<OA 698,060
UN81F , , ,.825.360

Muill-Op Two TranTmltter
EA8AH, 9,491,300 K1TTT 3,346,576
HC8N 9.271,'64 004W 3.298,n8
Z37M .., , , , 3.569.682

Mu ill-op MullJ-TranTmitter
YT6A , 5,757,143 RK2FWA 4,090.600
UU7J 5.555.4..3 RKllAXX 2.787.456
KH7X 4.444.470

Single Operator
3.5 MHz

S54E I 85.832 SP4MPG 127.504
S50A I 73,71 S YLDA (Op: Yl2KAJ 122.764
101 RY too. IK1HXN) 183.632

7.0 U Hz
S57AW 573.522 CT3EE 488.130
I4IKW _ _ 514.230 E06F lOp: UXllFF) .323.59S
IY"W (Op: IK4MHB) 498.575

UMHz
9A5W 868.020 EF8A (Op: EA8AUW) 749.784
CT3KY _ 856.560 E05M (Op: URllMC) 605,280
7XDRY 8 12,175

21 MHz
CT3EN 576.462 9A7R 339,040
AY8A 487.859 F5MOO 315, ' 29
L440X 388.056

28 MHz
LU1HF 156,500 RU6CQ 4.930
LW1HDJ 15,732 LW6DDS 2.460
CT1 FJK 5.338

Visit Our Web Site
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2EBTG5: Using IC-706I1G 50 watts and ncme­
brew multiband vertical antenna. This was my
first RTTY contest and enjoyed it very much.
Look ing forward to the next one. 7N2Ua C: I
was able to enjoy th is contest. Tnx lor a fine
contest again. Rig: tc-70s, antenna dipole .
8P2K: Missed four states-WY, 10, NO, and
SO. Propagation wasn't bad , butilcertainly was
notgreat! Thanks to all who stopped by on 20m .
9A5W: Worse ccroxon Sunday prevented me
to achieve score higher than one milion pcints.
Anyway score is higher Ihan existing world
record. Exce llent activity. 9M6XRO: Yaesu FT­
1000MP transceiver and Quadra linear. Power
4OQW, Lightning Bolt a-ere quad, Butternut
HF2V verterncat bolh up 27m. Variable band
conditions over the 48 hours but always lote r­
esting. Very difficu lt 10 get stales for multipliers
from 9M6 at this point in me sunspot cycle.
AA5AU: Excellenl ccoex on 4Om. II was nice
to finally gel some RTTY seat time! BA4RF: II
was my first ever ATTY contest. Quit the coo­
test 11 hours before contest end due 10 XYl
QAM, hi. Thank you very much to all the guys
who QSOed with me. CT3EN: Firsl 01 all my
thanks to the Madeira learn members lor help­
ing me to assemble and prepare our contesl
QTH lor this event. The contest wenl the way
I planned. Pity that I found less participation
than in previous years on this band. CU2JT:
Came hOme from a trip jete saturday evening
so no chance to participate with any serccs
inlent. I jusl had some fun giving some of my
friends the CU multiplier and also woriIed some
new ones.Next year I will plan the itinerary bet­
ler and participate with tun strength. DF7JC:

StepplR Antennas
23831SE.ligo<' MT.RO.-' " .... WA,98l27

Tilt, .2So3111-1999 - Tal F..., 866.783.17.1
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The 2007 CO WW RTTY DX Contest
The 2 1st annual CO WW AnY OX Contest
will be run on September 29-30 , 2007,
Please note that Cabrillo-formal logs are
highly encouraged for allentrants with e- /ogs
required from all potential high scoring
entrants in any category. A lso, any comput­
er-generated log with more than 100 con­
tacts must be submitted via e-mail or on a
3.5· diskette via snail mail. For those who
submit d iskettes, please remember 10 send
the diskettes in a protective envelope. E-mail
is clearly the most reliable and ea siest mode
forlog submissions, butwe welcome all logs,
inclucling (subject to the restrictions des­
cribed above) paper logs, no matter how
they may be sent. Finally, the deadline to,
log submissions is October 26, 2007. The
funtext o f !he 2007 rules will be published in
the July issue of CO and on the CO website
at ewww.cq-emeteur-reoro.com». Please
read the rules carefully prior to the contest,
and please note that aft logs submitted via
e-mail go to <rttyOcqww.com>.

73, Glenn, W60TC , and Paolo, 12UIY

some editing by 12UIY, N5KO, and 12EOW.
In addit ion , Paulo and 12EOW converted
many non-Cabrino logs 10 cebrmc format
prior to their being submitted lntc the mas­
ter log-checking process. As in prior years,
we received a large number 01 check logs
which were very helpfu l lor log-checking .
Thanks 10 all who submitted Ihese logs.

Summary
As CO WIN ATTY completed its 20th year,
M ike, K4GMH, joined ou r team as head of the
plaque program. Please communicale with
him (k4gmh O an1.net) regarding any plaque
questions, particularly sponsorship. Paolo,
12UIY, again tabulated the most popular log­
ging programs lor Ih is contest as loIlows:
N1 MM Logger (424), WriteLog (318 logs),
MixW (223 logs), and ACKAtty Logger (80
logs). Those of us still using RTTY by W F1B
do not show up in the statistics because these
logs require conversion by some other utility
to GabMllo tomat. While all of these programs
and others allow one 10 submit a log very
quickly after the contest. they do not neces­
sarily do the conversion equally easily and
accurately. Accordingly, you will usually find
it worthwh ile to review your log to correct obvi­
ous errors-and to refer to Paolo's www site
for his tips on preparing your log: <www.
i2uiy.Ncqww.hlml>.

To cneck all-time CO WW RTTY Records,
look al <www.rttycontesling.com>.main­
tained by Don, AA5AU. For comments by
participants, see the C RM below. Additional
CRM and a list 0 1 the station operators can
be found on the CC website: cwww.cq­
emateur-radio.corn». Go to the contest sec­
tion, to the 2006 CC WW ATTY OX Contest
Expanded Results .

We have generally succeeded in con­
vert ing RnY contesters to submitt ing their
logs electronically , with virtually all logs (this
year all but two!) now submitted via e-mail
to <rtty@cqww.com>. However, because
the partic ipation in tnrs contest continues to
grow so rapidly , som e newer partic ipants
neglect 10 note that the rules for this contest
require recording the received state!
province and zone informatiOn and submit­
ting the log in proper Gabrillo format. If the
submitted log does not include all of the crit­
ical exchange data (including zones , states,
provinces) from the raw log, the Iog-eheck­
ere can do little to salvage the log . Ac­
cordingly, p lease carefUlly follow the loetnc­
nons in your logging software (o r your
Gabril lo-conversion program) to be sure thai
all of the required fields have been included
in your final log before submitting it to the
robot. Also remember to read carefu/Iy any
error message from the robot. The required
language in the headers is precise and
noted in each category as shown above­
not simply anything you oryour logging txo­
gram decidB to put there. Those errors are
the most prevalent in !he logs that required

Bavarian Contest Club , was the decisive
winner with 11,233,414 points. The resu lts
lor the next l ive clubs were lairly close, as
fo llows: Northern California Contest Club
(9 ,408,223 points). Potomac Valley Radio
Club (8 ,865,046), Contest C lub Ontario
(8 ,611,929), Yankee Clipper Contest Club
(8 ,598,093), Ukra niane Contest Club
(8,512,841). Nore: Those of you who are eli­
gible and who choose 10 d&Signale a club
affiliation should write !he full name of the
club on the appropriate line of your Gabrillo
header.
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Important On-Line Resources
To prepare for the 2007 contest, please refer 10 the fol low ing on-line resources :

Contest rules: <www.cq·arnateur-radio.com>
Contest records: <www.rttycontesting.com>
Cabrillo specifications: <www.kkn.netl-trey/cabril lolspec.html>
Cabrillo template for this co-test <www.kkn.netl- trey/cabriJloIcq...w -rtty.txt>
Log preparation tips: <www.i2uiy.itlCQWW.htmt>
Log submissions: <rttyO cqww.com>

Great con1est with a lot of activity. Aeal fun all
the time. OK7UM: Participating was fun again.
Tnx to aft wno spent time and effort lor our ben­
efit. OM60L: Only 75W and wire antenna, so
tru: to all wt10 were kind enough they worked
my little station. EA3N Y: ConflgUrating my sta­
tion lrom 12:00 Saturday to 14:00 next day. I
was exhausted. I bought another software at
05:00 AM local time during the contest :. ) . 14
hours after the contest began I was more or
less prepared. EA8ARG: This was my firs t
RnY contest! W ith only 100W output it was
very difficult to be heard. Thanks to everyone
who worked me and sorry about those who tried
but couldn't copy me. 73 and see you in next
AnY contest. Er7M: Great contest and good
result seeing it was our urst semi·serious
attempt at an ATTY contest. Thanks to all wt10
called us. FSCWU: First entry with S02A sys·
tem. Aeally amazing hOw the 2·radiO improves
the fun during the contest even from France.
Thanks to F6FYA wno let me use his antennas
during the weekend. G8BRC: Another great
contest but conditions did not seems as good
as in 2005. We had the usual spate of pr0b­
terns: water in antenna leeders, computer
crashes, but all in a ll thOse wt10 tOOk pari are
ready to do it all over again in 2007. Equipment
used FT· ' OOOMP MKV and linear for 4OOW , 4­
element beam and wire dipole BOm. G8PSE:
I'm not a 48-hour contest man. I went to bed
both nights, stopped for meals and to watch my
favourite TV programmes, yet i still met my ter­
get 01 100,000 points . GM3SEK: Spent most
of the weekend helping with a Foundat ion
licence class. Pleased to report that my wife
aced the exam! GU8SUP: Great fun! And good
conditions for the first day too, which helped,
but could have done with the same on Sunday.
Some nice OX aboul and got some in the 109.
Thanks to an for sponsoring the contest anc!to
the Iog-ctleckers, too. HB9LF: Our first MIS
action from our club station HB9LF. In the
beginning we laced problems with the l itter set­
tings of our IC·756PAO 11 using MMTTY as coo­
test logging program. Effectively we ran 200
watts HF into our FB706 beam. See you all next
year again with a much stronger signal.
HK3SGP: G reat contest again. Many OX sta­
tions on 40. Many thanks to all the stations thai
worked me. So many signals, so little lime. See
you next year only on BOrn. IT9BLB: Won the
MSC (Most Stupid Contester) plaque! I sen­
ously worked the contest on 20m USing the
pad<;et duster, 100, being sure to join the S020­
Assisted category that ooesn't exist in the
AnY leg of CO WWs. Anyway, super fun!
J M1N KT: Good conditions so thai I could en;oy
the wonderful contest. KOBX: For the bottom
of the cycle there sure was a lot of activity.
Conditions not the best but 40 meters was a
real zoo! K3MJW: This was the lirst ccerauco
in this contest from our club site . We all had a
great time. We combined a fam ily picnic at the
club on Saturday afternoon. K4UTE: Big sur­
prise to have Z081call me with 2 minules left
in the contest lor new zone and country!

K7REIB: Conditions not the best bull slin had
lotsof fun. Activityevery year increases by leaps
and bounds. KC8NKW: First time in CO WW
ATTY. Thanks to KU1CWfor all the help. I love
AnYl KH7X: Bottom of the cycle conditions
and a new Oceania WM record (KH6No).
LZ8A: Thanks 10 sponsors and all parlicipants
lor this niceconlesl (L.Z2BE).MOUNI: Had great
tun . Got some good OX calls and everything
worked fine too. Just wish I could have run for
more hours. N4CBK: My first real ettort.
Fantaslic contest. Saw lois of friands. Madenew
ones. NG1G: Lois of act ivity and good OX! My
favorite moment was when my good friend
N1H AA and I both answered my brother
w E1 H's CO on 40m at Ihe same time. The
resulting round robin of elCchanges that ensued
left me smiling for the rest of the contest. N02T:
Getting too old for 48 hours. Only was able 10
last lor 28 hours this year. Had It.rI and that is
what counts. OH3OJ: Main effort on 40m bul
l.WOl"Ulately was not having time 10 run last 9
hours of the contest. See you next year again
and hOPe 15110m starts to be more of use also.
ONSSV: A 101 of pleasure spent at the keyboard'
PWCOM; No top honors this year, bul taking all
pari-time operators together we came up with
17 hours of ATTY fun. Thanks for yet another
enjoyable contest experience. CU next time.
RU1A: Great activity! Poor ccndx on 40 m.
550R: Started on 20m but on Sunday noon
bumed the ba lloon and I continued on 21 MHz.
Saturday the conditiOns were OK, but Sunday
zero! Anyway I enjoyed thecontest in the moun­
tains in nice weather. S54E: Good run first night
bul bad propo second one. Anyway 1managed
to overcome last year's score and claimed new
word record on BOrn SOSB! SVSoKL: Had for­
gotten hOw much fun AnY can give you!
Participated mainly for promotion of SV S in
ATTY. I wish I could spend more lime on it!
VA3PC: Nice to have anterY18S bad in the a ir.
Thanks to those wt10 answered my attempts at
running. See you in the rext one. VK4EJ: Had
a ball in this contest. Got some all- time new
OXCC entities for AnY. Plenty 01 activity but
hardworkonlowpowerfrom VK. VU2PTT: Back
on air alter 8 years. My first Any contest and
enjoyed it! Wired up an interlace from IC·746to
N1MM Logger on the day of contest. Managed
less than 4 hours intermittent operation. More
nell:! time. WBGJ: No OX worked second night.
I watched an incredible auroa borealis display
cover the entire sky for hours! Nice. bul not nice!
WA1FCN; Two power failures cost me some lost
oses.Ah, lesson learned: Save often. Also first
ATTY con1esl with this rig. I need another filter.
WN1GIV: oaseS! I've come to a fulf.tirne effort
in a 48-h0ur contest and waited until age 66 10
try it. I need my sleep! YM12SATAl4: For the
memory 01 Ataturk's 1251h birlhday. ZS2EZ;
Poor conditions compounded by 20m antenna
failing on Sunday. Had 10 finish ccotest using
my 40m dipole on 2O! 80m a washout due to
poor antenna. Nothing heard on 10m either. Still
a better score than last yearl

(Continued on page 109)
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Visit our We b Sit e www.hampros.com for group spe cia ls a n d links to your local dealer!
Whether It's over the counter or over the phone, we're your home town dealer!

Austin Amateur
Radio Supply
B00.423·2604

local /5121 454-2994
FAX /5 12J 454-3069

5325 North 1-35
Austin. T.X 78723

www.aaradlo.com

Radio City. Inc,
B00.426-2B91

l oca l 17631 786-4475
FAX 1763178&-6513
2663 County Road I

Mounds VIew. MN 55 1' 2
www.radlolnc.com

Universal Radio, Inc.
B00.431·3939

Local 16 14186b-4267
FAX 16 141866B39

6830 Americana Pkwy..
Reyno ldsburg. Ohio 43068

www.unlversakadlo.com

lentini
Communications, Inc.

B00-66(H)90B
local 18601 666-6227
FAX 18601667-356'

21 Garfield Street
Newington. CT 061 1 I

www.lentJnlcomm.com

Associated Radio
B00.497·1457

Loca l 19 131 38 1-5900
FAX 19 13164S.3020

801 2 Conser
Overland Pa rk, KS 66204

www.assodatedradlo.com
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Gather your loops, beams, and Doppler sets. Then get together
with fellow club members for fun on the highways and in the
woods this spring.

Announcing:

The Tenth Annual
CQ WW Foxhunting Weekend

May 12-13, 2007
plus

Results of the 2006 CQ National
Foxhunting Weekend

BY JOE MOELL: KBOV

•

Joe Loughlin. KE6PHB, displays the welf-camouflaged
antenna for T #1 of the 2006 Aprif Fool's toxnunt in se«

Diego. (Photo courtesy of Mike Rienzo, KI6ACI)

W
hat ham radio activity combines ingenuity, intrigue.
and suspense? Hidden transmitter hunts-which
are called by many other names, including foxhunts

and bunny hunts-have it all and more. Get your share of
foxhunling adventures by participating in this year's CO
World-Wide Foxhunting Weekend, May 12-13.

·ARRL ARDF Coordinator, P.O. Box 2508. Fullerton, CA 92837
a-mail: <homingin@aof.com-.
web: <www.homingin.com>
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The idea is simple: Find the transmitter (or transmitters)
that your fellow hams have put on the air. Depending on local
preferences, the hunt can be in daytime or darkness, on loot
or in cars, covering a small park or a big state. Rather than
trying to list all the possibilities, I'll share some reports from
2006 that show the usual and unusual ways that hams had
fun with radio direction finding (RDF).

In southern California, where I live, no weekend goes by
without a 2-meter mobile transmitter hunt. (We call them "T­
hunts.") In other places, one or two competitive mobile hunts
per year are sufficient. Several clubs, such as the Xerox
AmateurRadio ClubofRochester, NewYorkhavetheir annu­
al spring hunt on cas Foxhunting Weekend. Jon Dickason,
N2JAC, sent a report lor the 2006 XARC event, which was
a basic mobile hunt with one transmitter to find. John hid it
and Fred Miller, W02P, was first to bag it.

Fred likes to build little transmitters, so he put one out just
before the mobile hunt for everyone to track down on foot.
Judy Stonehill, N2KXS, got there first. Simple one-fox-at-a­
time hunts are excellent for encouraging newcomers. espe­
cially if the huntmaster is willing to give some clues as the
hunt progresses. Make sure that everyone eventually has
success.

Two T's = Double Difficulty
As foxhunters become more experienced, it takes more
sophistication to keep them at bay. In places such as
Albuquerque and San Diego, where regularhuntshave taken
place for many years, the level of cunning and intrigue has
become very high. Scott Stevenson, KCSVV8, of Duke City,
used technical trickery on his fellow hunters during a mobile
hunt last spring.

"I set up two transmitters with the same 10, frequency, and
interval," Scott wrote. "I made up a sync cable so that both

VIsit Our Web Site



zocr cc ww
Foxhunting Weekend

May 12-13

We've changed the name of this event
from the Nat ional Foxhunting Weekend to
the CO World-Wide Foxhunl ing Weekend
because transmitter hunting is a source of
fun for hams all over the world,

CQdoesn't imposeany rules or otterany
certificates lor its Worldwide Foxhunting
Weekend. It's all up to you and the hams
in your hometown. You don't even have to
schedule your hunt on May 12-1 3. Any
weekend inthe springwill be fine!For many
clubs, Foxhunting Weekend kicks off a
season 01 regular transmitter hunts. For
others, it's aspecial once-a-yearevent, like
Field Day.

Some hams prefer formal transmitter
hunts with carefully crafted boundaries,
specifications lor signal parameters, time
limits, and so forth. Others are completely
content just by having one or more signals
to hunt-no need for any more regulations,
they say.

Whatever your club's AD F contesting
style, be sure to keep safety in mind. Don't
put transmitters where someone might get
hurt getting to them. Always be mindful of
your physical limitations as well , and never
take chances behind the wheel.

Afterwards, wri te up the resul ts and
send them to me. The list of info rmation in
a complete CQ W'N FW report is posted
at my website: ewww.hcmlnqln.com».
Besides the details of date, location,
hiders, and winners, readers also want to
know what was unique about your hunt and
what lessons (positive and negative) you
learned from it.

transmitters would be perfectly syn­
chronized. They sent exactly the same
audio at exaclly the same time. My goal
was to make it appear as if there were
only one transmitter."

Forthe site,Scott chose Bear Canyon
Arroyo retention basin, a to-acre dry
lake with a dam on the west side. This
location is shielded by hills from the
starting point, allowing him to bounce
the a-meter signals off the Sandia
Mountains at the start, giving confusing
initial bearings. "The transmitters were
separated by about 150 meters," Scott
explained. "One was 6 feet above
ground in the vee of a cottonwood and
the other was in the bottom of a small
arroyo , about 3 feet below grade.

"The hidden signal at the Albuquer­
que start point was weak and present­
ed an extremely wide initial bearing ,"
Scott continued. "The dual transmitters
seemed to mix and gave the impression
of a week signal, even as the hunters
grew near.There were the usual reports
of varied bearings and hot and cold
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Foxhunt participants at Antennas In The Park in southern California ranged in age
from pre-teen to senior citizen. Travis Wood, AE6GA, is helping his son Garrick
getbearings with anantennasystem that's as big he is. (Photo by Joe MoelJ, KOOV)

It's alwaysgreen in Seattle. Enjoying a foxhunting weekend stroll through the ver­
dant lawns of the University of Washington Campus are (left to right) Gray/an
Vincent, KC7YVN, Amar and Gordon (no calls), Jamie Green, N7KCE, and Art

Jury, KFlGD. (Photo courtesy of Art Jury, KFlGD)

help the hunters much, as Joe was
warming up to the game. A number of
bushes will not be a fire threat next year.

"Finally. Joe moved in to the middle
of the hunters and pointed his beam at
them. Marty Herlihy, K6KTP. looked at
him and said, 'Joe you're an 8 on the
attenuator, are you the T?' At last. it was
over. April Fool's!"

Most San Diego T-hunters are willing
to experiment with unusual hunt rules.
In July they were required to find a mov-

him, he would point his beam away and
down. When they looked at a bush. Joe
would go to the other side of the bush
and point into it. Then there would be
this do-s i-de around the bush with
hunters saying, ' It's in here!'

"Atter one bush was beaten to a pulp,
Joe would move to the next bush. This
went on for a number of bushes and
about 45 minutes. Then we increased
the transmission rate of the Joe-T to 15
seconds every 30 seconds. That did not

spots that we see on bounce hunts. A
couple of teams took excursions around
town following misleading bearings.

"When they got to the end 01 the near­
est road, on-foot 'sniffing' was a chal­
lenge. All immediately homed in on the
coser transmitter as they arrived. the
one in the arroyo. About half had real ­
ized that there was more than one fox
on the air. A clue was thai synchro­
nization of the foxes had become about
a tenth of a second off after 2 hours.

Mit was impossible to home in on the
second transmitter while standing near
the first. Between the two faxes was a
region of high apparent mtermoduta­
lion. There was a null about half way
between them where several hunters
took off on a perpendicular bearing, but
this was short-lived. Atter some ques­
tions about my heritage, all eventually
found their way into the influence of the
second fox, some by search pattern,
others by wondering around."

The mobile T-nunters of San Diego
love tricky hunts, too. Like their coun­
terparts in Albuquerque, when they're
not hunting, they're exchanging e-mails
about past and future hunts on the
local e-mail list. What better time for a
hider to play tricks on the hunters than
April Fool's Day, and the learn led by
Tony Boegeman. WA6ZMZ, was up
to the task. Tony told everyone that
there would be two transmitters to find
this time.

One team member, Joe Lough lin,
KE6PHB, arrived at the starting point
with the other hunters. He fibbed to
everyone that he was testing a new RDF
system, so he would be hunting alone.
After the hunt for the first transmitter
began, he high-tailed to the ending
point. where Tony and Mike Rienzo,
KI6ACI. had placed transmitter #1 up in
a tree . Its antenna was cleverly con­
cealed in the branches. Just to keep the
hunters on their toes, they had placed
a decoy non-transmitting foxbox and a
squawking handheld nearby.

Arriving before the other hunters.
KE6PHB was ready for the big decep­
tion. WA6ZMZ picks up the story: "'INe
helped Joe set up transmitter #2 in his
coat pocket, with the wire down his
sleeve to his sniffing Vagi. His sniffer
receiver was disconnected, but that
wasn't apparent. Soon the other teams
were there.

MAtter about 20 minutes, T #1 in the
tree was found. Now it was time 10 find
T #2, which was Joe . When hunters
went the wrong way, Joe would point
the beam at them and the signal wou ld
go up, making them continue going the
wrong way. When they came toward
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ing transmitter, without being told what
kind of vehicle it was in. The mobile T
stayed off the freeways and all the
hunters were able to catch up in about
an hour and a half .

In his report on that hunt, Joe
Corones, N6SZ0 , wrote : "I think every·
one was pleasantly surprised at the out­
come of something that seemed so
overwhelming at the beginning. It ended
up being lots of fun and certainly not as
impossible as was first thought. This
was close to what we all may have to do
someday in a real life situation, but witn­
out any rules!"

The San Diego T-hunters have a web­
site where you can read hunt reports
and see some clever videos1 of their
adventures.

Of course, the best laid plans of trans­
mitter hiders sometimes go astray. 10e
road to success was paved by Murphy,"
wrote Bob Ledford. WA41DI, in his re­
port about a spring hunt in the Daytona
Beach , Florida area. "Every team was
using basically the same setup-a D0p­
pler scanning system, back-up receiver
on a separate antenna, and a mobile
radio. No two Doppters were the same.

"Richard Cook, W2RAC,made his first
fox transmission: Bob continued.
"Nobody could hear him at the starting
point. He came back and made another
lest, and it must have been a fluke, as
everyone heard him. He immediately
launched into the bunny-hunt mode. We
called him back on the repeater and told
him that we could no longer hear him at
all. He gave us directions on the repeater
to go south.Everybody found a route that
would go south and headed out.

"During our trip , the most my team
heard him was perhaps five seconds
total. We tried to raise him several times
on the repeater, to no avail. We were
communicating with other hunters, all
experiencing the same diff iculty. We
exchanged locations back and forth
several times and soon we all were in
the same neighborhoocl. ~

Eventually, one hunter heard the very
weak signal reliably and was able to close
in. The hunters then headed for Steak
and Shake to compare notes. "All of us
except the bunny, that is,'' wrote WA41Dl.
"He couldn't hear the directions."

Paul Gruettner, WB90DO, has done
a goocl job of building up foxhunting in
the Milwaukee, Wisconsin area . Activity
is increasing and hunts are taking place
in all kinds of weather. Paul wrote about
a recent hunt "Charles Bucci, N9C FK,
started all of the hunters from a heated
shed in the middle of RC Flying Reid
Park. in Franklin. This consists of sev­
eral square miles of marsh to the east
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Rich Harrington, KN6FW, stands near
his hidden transmitter for the
Pleasanton r-num in May 2006. He
doesn 't realize that a rattlesnake is in
those rocks by his left foot. (Courtesy

of Jim Sakane, KD6DXj

of the shed and thick woods followed by
a fanner's field to the west.

'With the recent snow storm, both the
marsh and the field were transformed
into a winter wonderland of ice and
snow. The temperature was only 16
degrees. With the wind blowing across
the marsh, Charles was the only one
who stayed wann in the shed. He had
set two transmitters, and at the start of
the hunt he sent half of the hunters
towards one and the other half towards
the other.

"Transmitter #1 was hidden at the far
end of the park, across the marsh , stuck
in a snow bank along a creek. Trans­
mitter #2 was to the far west in the
farmer's field, buried under a small
patch of snow. The team of KC9GMW
and KC91TP showed everyone just how
easy fox hunting is, find ing # 1 in only
11 minutes and #2 in 22 minutes. The
rest of the hunters ended up spending
a lot more time in the cold . After the
hunt everyone met at a restaurant to
thaw out and enjoy some good food and
conversation.·

Fun by the Van-Full
When I hide a transmitter in a place that
I think will be difficult to find, I wonder
what it would be like to ride silently along
with hunters as they try to find it. That's
sometimes the way they do it near Port­
land, Oregon , as I learned in a report
from Dale Hunt , WB6BYU.

The Yamhill County Amateur Radio
Emergency Service has monthly mobile
training hunts that usually include two
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After finding radio faxes at Antennas In The Park 2006, it's time to enjoy the tra­
ditional Foxhunting Weekend cake, supplied by April Moell, WA60PS. Last year
the icing had edible photos from the USA ARDF Championships that took place

in the previous month. (Photo by Joe Moell, KOOVj

The track of Jim Sakane, KD6DX, in the May 2006 Pleasanton T·hunt shows the
effect of reflections on his bearings. His 37.S·mile route was the shortest in the
hunt, but he made two incorrect forays into the hills. This happens to the best of

T-hunters. (Courtesy of Jim Sakane, KD6DXj
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More Foxhunting Opportun ities
As you pack for your trip to the Dayton Hamvenlion® in May, don't forget the direction­

finding gear. The almost-annual Foxhunt Forum is scheduled for Saturday, May 19 in
Room 5 01Hara Arena from 11:45 AM to 1 PM. Then on Sunday, this country's first for­
mal ARDF event for the blind will take place at Sinclair Park, about 2 miles southwest of
the arena. It will be patterned after similar competitions that take place in Europe. That
hunt will be on the au-meter band, with loaner equipment available for all competitors who
need it. A practice session will be scheduled beforehand for all who are new to the sport
of ARDF and 80 meters. Pre-registration is important for planning purposes. More infor­
mation is at ewww.erutusa.coms.

Watch the web for other special RDF events in 2007. For instance, you can enjoy good
food and hunt transmitters at Antennas In The Park in Placentia, California on May 12.
What will the Foxhunting Weekend cake look like this year? Directions and details are at
ewww.homingin.ccm».

The WA7ARC Radio Club is planning its first annual toxbunt with valuable prizes on
June 16, 2007 in Hoquiam, Washington. Mobile and on-foot RDF skills will be necessary
to win this one. Details are at ewww.wazarc.orq».

The biggest foxhunting event of 2007 will be the Seventh USA ARDF Championships.
combined with the Fourth IARU Region 2 ARDF Championships, September 14--1 6 near
south Lake Tahoe, in the Sierra Mountains, near the border between California and
Nevada. The championship hunts are all on loot; no vehicular T-hunting is involved.
Competitors are divided into age/gender categories as they compete individually for
medals and places on USA's team to the next World Championships. Everyone is wel­
come. The latest information is at <www.homingin.com>.

transmitters , one on 2 meters and the
other on the practice freq uency for air­
craft Emergency Locator Transmitter
(ELT) tracking. Dale and his wi fe Kuon ,
KB7WRG, are regular partic ipants, and
they like to fill the ir van with newcomer
ridealongs.

Before last May's hunt, Dale hid the
2-mete r foxbox and Kuon set out the
ELT beacon. Then they both took off
from the county parking lot start po int in
their van , with a ridealong he lping, to
find each other's transmitters . The ELT
could not be heard, so Kuon took bear­
ings and tried to guide Dale toward his
a-meter transmitter. Along the way, she
mused about the possibility of it be ing
hidden in a construction porta-potty .
Eventually, bearings led to an area of
new construction, with streets noton the
map, and indeed the box was beh ind a
portable outhouse .

They still couldn't hear the 50-milli­
watt pract ice ELT at that point, so Dale
headed to Fox Ridge Road to gain some
altitude. "On the way, we were stopped
by a policeman who had been called to
invest igate a suspic ious car in the con­
struction sites north of town with a funny
thing on the roof," Da le wrote.

A weak bearing from Fox Ridge led
them to go southwest. It got stronger as
they went that way, then just as they
thought they were closing in , it got
weaker again. Eventually they found the
beacon on a nearby dirt road. What had
caused the signal to get weaker as they
approached?

"The lesson to learn this time was ter­
rain shielding," Dale concluded. "The
ELT location had a view of the highway,
but wi th the hi lls around it, the strongest
radiation was down the creek valley.
Also, some of our bearings pointed to
metal buildings along the road that were
in the strongest part of the radiated pat­
tern from the ELT antenna, wh ich had
fallen over in the tall grass."

Another place where terrain shie ld ing
and VHF reflections abound is Utah. It
was good to get a 2006 report from the
Sal t Lake Va lley, sent in by Larry
Jacobs, WA7ZBO, of the Ophir State
W ireless , OX and Toaster Repair Soci­
ety. (Is that the real name, Larry , or did
you make it up just for me?)

WA7ZBO set out two transmitte rs and
the hunters started out from the Tay­
lorsvill e area to look for them. "The main
T ran 10 watts into a 6-dB gain omni
antenna overlooking the valley," Larry
wrote . "Signal reports came in from 50
miles in both directions. The second
faxbox ran 200 milliwatts from a sprin­
kler valve box in the ground about 100
yards away from the main fox."

Bryan Ackerly , VK3YNG, was on the
winning team of the Victorian Fox­
hunting Championships in May 2006. It
is always fun when Bryan and fellow
hunters from down under come to the
USA to participate andshare stories. In
this photo Bryan is testing an 80-meter
set prior to the 2005 USA ARDF
Championships in Albuquerque. (Photo

by Joe Moell, KiJOV)

This was a hunt-when-you-can event
that lasted for the entire Foxhunling
Weekend. Larry reports that both trans­
mitters went on the ai r at 4 PM Friday
and stayed on until 11 PM Sunday. He
didn't say how the winners were deter­
mined, but he declared that they were
John ny Biggs, N7CN, and Clint Tu rner,
KA70EI.

Foxhunting has had an up-and-down
histo ry in Washington Stale. Back in
1991 , members of the Northwest ELT
Tracking Team took top honors at the
Friendship Rad iosport Games foxhunt
in Portland. Later in the decade, there
we re regular mobile "l-hunts. Since
then, most of those hunters have
dropped out or moved away. However,
activity is picking up again. One of to­
day's prime movers is Art Jury, KG7FD,
who got involved in on-foot radiosports
when living in southern California abou t
five years ago.

Art teamed up with Jamie Green,
N7KCE, to arrange a walking foxhunt
on May 2 1 within the University of
Washington campus. So that all cou ld
enjoy the fun of hunting, everyone took
turns hid ing the two transmitters.
"w eather forecasts were all over the
map," Art reported. "But the morn ing of
the hunt proved to be perfect, with
enough sun to make a beautiful day and
enough c louds to keep us from over­
heating.

"We were able to run several rounds,"
Art continued. "It was interesting to see
how devious people could be when
hiding transmitters. One was placed in
the light well of a public bulletin board.
The board reflected the signal in such
a way that the hunters got a strong
heading as they approached it, but if
they moved behind it, the signal would
drop to nothing.

"Perhaps the trickiest hunt was insti­
gated by newcomer Gordon. He placed
my transmitter in a vent at the bottom of
a utility stai rwell in the back of a building
on the quad. It gave us fits, and we never
did find a good signal. We were stymied
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uate the area because an aggressive
bear had just attacked the picnic
g rounds. Apparently it had run off with
someone's cooler. I was above that site
on a ridge about 40 minutes before the
attack and heard something big crash­
ing through the woods below my loca­
tion. That was the end of our practice
session, as the New Mexico Depart­
ment of Game and Fish had to come
and remove the bear:

Fortunately , there aren't any bears
where I live, but I have encountered rat­
tlesnakes on two occasions when hid·
ing transmitters . A rattler also showed
up fo r the Pleasanton T-hunt last May,
as reported by Jim sekane. KD6DX, of
the San Francisco Bay T-hunters. Rich
Harrington, KN 6FW, had chained his
ammunition-box transmitter to a tree on
a rural hilltop in the Walnut Creek area,
not knowing that the critter was in the
rocks nearby. Fortunately , the rattles
warned everyone in time as they
approached.

There were fewer reports from out­
side the U.S. last year, but I know that
there was lots of foxhunting activity,
especially radio-orienteering. Over two
dozen nations were preparing their
teams for the ARDF World Cham­
pionships in Bulgaria.2

Play It Safe
In last month's invitation to participate
in the 2007 CO World-Wide Foxhunling
Weekend, I rem inded readers thaI safe­
ty must be a prime consideration on
every foxhunt. Hiders must be sure that
hunters can safely approach the hidden
transmitters. However. sometimes the
hazards are unexpected, as they were
when Scott Stevenson. KC5WB, and
Jerry Boyd, WBBWFK, of Albuquerque
practiced ARDF at Cienega Canyon in
Sandia Park, on the road to the Sandia
Peak ski area.

"Each of us took a transmitter into the
field: Jerry wrote. "After placing it. we
hunted the transmitter that the other
person had placed. Upon finding a
transmitter we would tum it on. relocate
it, and place it back on the air, then wait
lor the other transmitter 10 come back
on and hunt again. Multipalh in this
canyon is very bad and offe red lois of
practice in getting bearings in it. 1-+_

"I was getting ready 10 place a trans­
mitter when Scott called me on tne radio
and informed me that we had to evac-

by 'ghost' reflect ions from the other
transmitter on a nearby frequency. With
heavy hearts, we finally gave up and
Gordon went to retrieve the transmitter.
He discovered that he'd forgotten to tum
it on. To be fair to him, the power switch
my transmitter was unmarked. a point
which has since been corrected:

In southern California, Fo xhunting
Weekend is an opportunity to invite
newcomers to join the active ARDF
community. The tradit ional venue is
Antennas In The Park. an annual cook­
out and mini-Field Day hosted by the
Fullerton Rad io Club, with invitations for
other clubs in the Orange County area
to join in. The siteis Tri-Otty Park,locat­
ed in Placentia near three other cities:
Fullerton, Brea , and Yorba Linda .

As usual , on-foot hidden transm itter
hunting was the most popular activity at
AITP-2006 on May 13. As one group of
hams tested a monster 15-meter beam
on a portable crank-up tower, others set
out to lind nine radio foxes around the
lake. Three of them were just for the
newcomers, all within 100 yards of the
picnic area. Once a hunte r mastered the
technique by finding these 2-meter
boxes. he or she was ready to try a short
five-fox course with international-stan­
dards timing.

ARDF on 80 meters is still a novelty
to most hams, so one BO-meter fox was
in the par1l; to be found. There was plen­
ty of RDF gear for both bands to loan
out to those who didn't have their own.
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Notes
1. httpJtwww.sdthunlers.comIvideo2.hlml
2 . hltp :/lmembers .aol .com/hom inginl
farsnews.html.bulgana.
3 . httpJIwww.ardf.org.aul

What Will Your Club Do?
As you can see, last year was a great
one for all kinds of radio foxhunting .
This year promises to be even better.
Now is the time for your club to make
plans for 2007. If there has never been
a hunt in your area, or if it has been a
while, make it simple to get maximum
interest and partic ipati on. If RDF is
already a regular activity, try something
new and encourage members who
have not partic ipated before.

Be sure to get together after the event
to share stories with fe llow hunters .
Then gather the resu lts and everyone's
photos and send them to me lor the
report in CO magazine next year. Re­
port forms and more information can be
found at my website: cwww.hominqm.
com>. Happy hunting!
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Radio Programming Made Easy
with RT Systems Software

www.cloningsoftware.c01l1
OrtIenng ... u ccates...Answers 10 Frequently Asked Questions

Get your new software Now! Order with electronic delivery.

Amateur - Uusiness - en - G PS -l\larine - Scanners

Order co-nne Of from your tavonte radio dealer.

v-aooo Since 1995 . the original amaleur radio programming software. VI-6

Know what you're getting. Look lor RT Systems Software on the label. VI-l

I

VI·I70

T ~ I ,_(1<0.. -llotoKocioll ,_.. ....,... .._.__ _~ .
~ -.. .....~ ... _ I .......,_~~--.ot l" ,-\_ 11<0." .......
..."":n_ --.lol'_.919:.fllI17O.... .,,--• ..-BJ_ , c_ _ ...
........ 1 __ .........1 , .. ' : ~ ., _ .. __ )-.. ...
__ ~1~ &11 - I .... I~ tle..... _,C.. 'I.f CSTb__ ,.....

Wllere does the [mgal tram look/or great sen-ice and prices?
0/cOllrse••.

www.CheapHam.com
Featuring:

Alinco . ARRL Publications - Arrow Antennas - Coax Seal - IIeit
- Hustler - Jctstrearn - Larsen - LDG - MaxRad - OnStage - Opek ­

Ramsey Kits - Ranger - Smiley Antenna Co - Uniden - \V2IHY
EQs . West Mountain Radio & More

_..._.

A news story in The Hindu newspa­
per from India tells of the growing pop­
ularity of amateur radio there, mention­
ing a former Prime Minister and a
Congress leader who are hams and
how foxhunting is an important part of
the hobby. The Ouilan Amateur Radio
Leagueorganized a foxhunting event in
the town of Kochi, India.which was well
attended.

The largest Foxhunt Weekend event
outside the USA had to be the Victorian
Foxhunting Championships in Austral­
ia. This annual event brings together
the best transmitte r hunters in that
country for a day and a long evening of
strenuous competitions. This time
these hunters needed both mobile and
on-foot RDF gear for the 3.5. 28, SO,
144, 430. and 1296 MHz bands.

The starting point was in Blackwood.
Ian Holland, VK3YQN, and his regular
team members- Bruce Paterson,
VK3TI N, and Roger Lewis, VK3HRL­
were in charge, which meant that they
arranged all 17 hunts as well as food
for the hunters, which came from a local
pub. The winning te am was Bryan
Ackerly, VK3YNG, Adam Scammell,
VK3YDF, and three others.

With all these bands and hunts, there
is no room for a full report here, but you

'-- - - - - - - - - - ------------------'I can read all about it at the Victorian
ARDF Group's websne .e Look in the
News Archive under Events.
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Morse Code Rea er

to sleep during periods of inactivity. It
wakes up and decodes when it hears CWo

Uses 9 Volt battery (no t included).
True Pocket Size

Fits in your shirt pocket with room
to spare - smaller tha n a pack of ciga­
rettes. Tiny 2 '/.x3 1/.x l in. 5 1h ounces.

No In struction Manual needed!
S UPl' f easy-to-use! Just tum it on -­

it starts copying instant ly!
Accessories

:\IFJ-26B, $9.95. Soft leather pro­
tective pouch . Clear plastic overlay for
display. push button opening. strong.
pocket/belt clip sec ures MFJ-461.

:\IFJ·51 61 . $14.95. MFJ-46 1 10
computer serial port cable (DB-9 ).

:\IFJ·51 62. $7.95. Receiver cable
connects MFJ-461 to your radio's
externa l speaker 3.5 mm jack.

:\I FJ -51 63, $10.95. Cable leis you
use ex ternal speaker when MFJ -46 1 is
plugged into radio speaker jack. 3.5 mm.

) l FJ miniulure Trani Iambic Pad dle
\I FJ-561. $24.95. I 'I.\\,x I '/.Dx'/.H in.
Formed phosphorous bronze spring pad­

dle. stainless steel base. 4 ft. cord. 3.5 mm plug.
Built-in
Iambic

Paddle. Thumbwhcel speed
control. Adjustable weight.
Adjustable sidctonc with
speaker. Iambic modes A
or B, Fully automatic or
semi-auto "bug" mode.
Reversablc paddle. Tunc
mode. Rf-proof Battery
Saver. Tiny 2'/.Wx3L/.H
xlD inches.

hnp:llwww.mDenterpr;ses.com
• I Year No .\faller What'" warranty >30 day money

back guarantee (less soh) on orders direct from MFJ

ME:J
MFJ ENTERPRISES, I:'\C.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662 ) 323-5869
Tech Help : (662) 32)-0549

FAX: /662H23-655 1 8-4' J<l r5T. Mon,· Fri, AdJ,<Jlipping.
Pn<n....:lJ ."....~. ~'''' ........' I') 100fl Mf'J E-.pri"" 1..-,

MFJ . . . the world leader in ham radio accessories!

Hold near your receiver - it instantly displays CW in English!
Automatic Speed Tracking Instant Replay • . . 32 Character LCD . . •
High-Performance Modem Comp uter Interface . .. Battery Saver . . •

Is yaur CW rusty? MFJ-461 nLJ I C.

Relax and place 1M>; $8995 :==:I:u:-'::'.::;J:;:;;;~;t;lI)' pocket size JIFJ •
M orse Code Reader " ear
your receiver 's speaker • .•

Theil watch ell' 11Im into .\OUt! text
messages a.'i tltey scroll across all

easy-to-read I.CD display.
Nil cables IIJ hook-lip. I W computer,

110 interface, I W l lJillg else needed]
Use it as a huclillp ill case you mis­

copy a f ew characters - - it makes
work ing high speed CW a breeze -­
even ifyou 're rusty.

Practice by CIIpy ;"g ulollg with the
,lIFJ -46 /. /t 'll help you learn the
code and increase your speed as )'011

ins/alltl)' see ifyou 're righ, or wrong.
Eavesdrop 0 11 interesting J IOr!il'

code QSOs f rom hum... ull over the MFJ instant Replay
world. It 's a untversat language The last 140 characters ca n be
thal \"understood the world O)'er, instantly rep layed. This lets you re-read

A utom atic Speed Tracking or check your copy if you' re copyi ng
~IFJ Autolrak'" automatically locks along side the MFJ-461.

on. tracks and displays CW speed up to High Perf ormance M odem
99 Words-Per-Minute. Co nsistently get soli d copy from

Si mply place your MFJ-46 1 close to MFl"s high performance PLL (phase-
your receiver spea ker until the lock lock loop) modem. Digs out weak sig-
LED flashes in time wi th the Cw. nals. Even tracks slightly drifting signa ls.

Four Display M odes or course. nothing can clean up and
1. Bottom line scrolls and fills with copy a sloppy fist, espec ially weak sig-

tex t. then tha t entire line is displayed nals with lots of QRM/QRN.
on top line unt il bottom line refills •• Comp uter Interface
makes reading text ex tra easy! T he ~IFJ-461's serial port lets you
Au tomatically displays speed in WPM. display C\\' text full screen on a bright

2. Sa me as I , wi thout speed display computer mo nito r -- just use your com-
•• gives you maxi mum text display. puter serial port and termi nal program.

3, Top line scro lls. bottom line dis- M ore Features
plays speed in w ords-Per-Min ute. When it's too noisy for its micro-

4, Both top and bottom lines scroll. phone pickup, you can connect the
Two-line LCD display has 32 large MFJ-4 6 1 to your receiver wi th a cable.

114 inch high-contrast cha racters. Battery saving feature puts MFJ-46 l
M FJ Poc ket Morw Tutor J\U'J Code Oscillato r MFJ Pocket CW Keyer

Learn )IFJ·557 \tFJ-40JP
Morse code Deluxe Code ' 7 9 95
a~ywh~re MFJ-557 . Practice
with this MFJ-4 18 ' 3 9 95 OSCillator has a
tiny A/FJ Pocket- ' 8 Morse key and
sized Morse Code 9 9 5

oscillator unit
Turornt! Practice mounted together on a
copying letters, numbers, heavy steel base -- stays put
prosigns, punctuations or on your table! Portable. 9-
any combination or words Volt battery or 110 VAC
or QSOs. Follows with MFJ-131 2D. $15.95.
ARRLNEC format. Start at Earphone jack. tone and
zero code speed and end up volume controls, speaker.
as a high speed C W Pro.' Adjustable key. Sturdy.
LCD, built-in speaker. 8'hx2 '/.x3'/. inches.



Dummy Load/Peak Detector

Photo e-- The completed unit.

Photo A- Interior view of circuit before mounting
in the project box.

Photo B- The assembly mounted in the SI B-inch
diameter connector mounting hole in the front of

the project box.

DV\ 1

hd'O. 11lFo.orcr

Fig. t-: A simple peak detector circuit.

1:-.'5111

·'5'7 Creekside Drive, Richardson, TX 75081
e-meu: <ad5x@cq-amateur-radio.com>

then:

Power (wans) = Vpk x Vpk/2R, or
Power = Vpk x Vpk/ l00

when using a SO-ohm load.

L
ast month we looked at some applications of
Caddock and Ohmite non-inductive power
resistors. This month we'll use these resis­

tors to build an inexpensive HF-UHF 30-wan
dummy load and peak detector.

While many hams don't have a dummy load.
most have an external SWRIpower meter. as well
as an SWRlpower meter included inside their HF
transceivers. However. this metering capability
often is no t provided in VHFIUHF transceivers.
Also. even in many HF transceivers the powerl
SWR metering has questionable accuracy. espe­
cially when not transmitting into a perfect SQ.ohm
load. As it turns out, you can easily build a dummy
load/peak detector that will provide very accurate
peak voltage detection through 6 meters and can
even have reasonable accuracy through 450 MHz.

How do we do this? All we realty need to do is
add a voltage peak detector to a 5O-ohm precision
dummy load. As discussed last month, the Cad­
dock thick filmpower resistorsare accurate towith­
in 1% . and they have typically less than 10 nHy 01
packagellead inductance. This makes them excel­
lent for dummy loads into the VHF and even the
UHF range when mountedproperty. Asimple peak
detector circuit is shown in fig . 1. I used the
Schottky 1N5711 detector diode,which works well
into the low microwave frequencies when mount­
ed with minimal lead lengths. This diode has a typ­
ical voltage drop of 100 millivolts when measured
with adigitalvottmeter-c-l.e., the peakvoltage mea­
sured will be about 0.1 volt lower than it really is.
This means that even at QRP power levels you can
geta veryaccuratevoltage,and hence power read­
ing. Power is easily determined as follows:

Power (walls) = Vrms x Vrms/ R

However, we are measuring peak voltage. Since:

Vrms = Vpk/ fi
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Price ea.
$3.62
$3.99
$6.44
$0.1 0
$0.14
$0.1 8
$0.63
$0.66
$0.66

_..-...--

2..3-kHz sse Filter
FT-317, 857 & 897

Visit the NEW
W4RT Web Site

••• www.w4rt.com •••
Easy to Find What
You Need & Lots

of Helpful Information

W4RT

' : , _. ~-

" .
300 & 5O(Htz

CW Flit....
I FT-317.857 & 897

Radio Male AT.7000
;:~:::7;_ The PERFECT Tuner lor New
Ond: F-.-.,.Enwy ICOM 1C-7000.F~
ModI 0W0gIIt S-....,".moo ,;C8bIot Ind "et.d.
2OFIeq. ".-oo.

assembly . The entire assembly is mounted in the S/s· inch
diameter connector mounting hole in the front of the project
box as shown in Photo B. Photo C shows the completed unit.

How well does this unit work? I measured the actual SWR
as 1:1 th rough 6 meters, 1.2 :1 at 2 meters, and 1.3:1 on 450
MHz. I used an MFJ·259B, an Array Solutions AIM4170. and
an MFJ·219B antenna analyzer to measure SWR. I verif ied
accuracy by connecting 3-dB and 1Q-dB precision weinscne!
shorted attenuators to the antenna analyzers (3:1 SWR for 6
dB retum loss, and 1.2 SWR for 20 dB retum loss). Since VIlk
x VIlk is directly proportional to SW R, and power is directly pro­
portional to VIlk x VIlk' your power calculation could be off as
much as 20% on 2 meters and 30% on 450 MHz, assuming
your radio puts out constant power into these slightly rras­
matched loads. On 6 meters and below, however. the accu­
racy will be very good .

That will do it for this month. Next time we'll build a 200­
watt precision dummy load and peak detector for 1.8-54 MHz.
with a total cost below $40. 73, Phil, AD5X

bh l Amplified DSP Module
CenbiUMd ..... .., .. IL..IO~
~dliQi_"" 7 I Wo \ \
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NEW

Parts List : 3D-watt HF 4SD-MHz SD-ohm Detector

Description SourceIPart Number
5O-ohm 3O-wan resistor Mouser 684·MP930-SO
2.2S· x 1.5' x 1.38" box Mouser 537·MOO·P
N Chassis Mount Mouser 53D-CP·AD801
1NS711 8chonky Mouser S11 ·1NS711
0.01 IJF 100V cap. Mouser 581·SA1S1C103KAA
0.1 0 IJF 100V cap. Mouser 581·SR201C104KAR
1.0 ~F 100V cap. Mouser 581-SR301E10SMAA
Red tip jack Mouser S3O·1OS-0802·1
Black tip jack Mouser S3O·1OS--D803·1
0.032" brass sheet ACE Hardware
3/4" x 118" x 2" Al bar ACE Hardware

0.75"
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Fig. 2- Brass mounting plate dimensions.
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Visit W4RT Electronics al the
Dayton Hamventlon · Booth1 114-115

Meel l he W4RT Team: BMTy W4WB.
Ralph N5OOl, Mik. AB4MT." Rudd W4TCD

W4RT Proven Performance Accessories
for YAESU, ICOM, and KENWOOD Radios

Electronics LOG Electronics SALES HEADQUARTERS Electronics

FASTa... ......._-
z.$ for OH'"I
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Autotune Your
Motorized Antenl'\8

OUTSTANOING BAnERIES FOR THE One BIG Punch COLLINS MECHANICAL FILTERS
0rMl FT-8171ND and FT-897 The Most Popular FT-817 DUAL.FILTERS

PERFOAtAANCE
-~- -~-:="r: Speech Compressor Around ICo703 & ICo718

r- 300 & 500 Hz
CW Filters Available

The HF-450-MHz dummy load/peak
detector utilizes a 30-watt 50·ohm
Caddock resistor. I used the same brass
mounting plate I described in last
month's "weekender" column. The
mounting-plale dimensions are repeat­
ed in fig. 2 . I added a 2-inch length piece
of ' /8' x 3/4" aluminum bar stock 10 help
dissipa te your transmit power. Dri ll a #4
clearance hole ( ' Ie-inch diameter) in the
centerof the barstock, and mount it and
the resistor to the brass plate. Since this
unit will operate 10 450 MHz, I used an
Ncormector rather than an SO·239.
Solder the 1N5711 anode directly to the 50-ohm res istor lead
and support the cathode (banded) end of the diode on the
bypass capacitors soldered 10 the brass plate, making sure
you minimize all lead lengths. Photo A show the parts after
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What You've Told Us...

OUf February survey asked some ques­
tions to see just how much you know about
Morse cod e. We were glad to see lhal93%
of you know thai the official name 01 the
code we hams use on the air is the
Internationa l Morse Code. Three per cent
each said it was the Continental Morse
Code orthe Morris Code, while just 1%said
it's the American Morse Code .

Next,82% of you said- incorrectly-that
the system of dots and dashes we know as
Morse code was deve loped by Samuel F.B.
Morse. The dol-and-dash code was devel­
oped by Morse's assistant, Alfred Vail (the
choice of 13% of you) . You were back on
track as a group for the next question, with
91 % knowing co rrectly thatthe abbreviation
·CW· stands for "continuous wave;" and
72% of you knew thai in well -balanced
sending, a "dah" (dash) is three times longer
than a dit (dot) (20% thought a dah was
twice as long as a d it).

On the next question, 99% of you knew
that no special circuitry was needed in order
to send code over the radio with a hand key ,
and 98% knew that was also true for a "bug,.
or semi-automatic key. Just over half of you
(51%) knew that you do need special cir­
cuitry in order to send code with a comput­
er keyboard and 18% knew the same
applied to iambic keyer paddles. But 20%
of you thought all of these devices required
special circuitry, while 9% thought none of
them did.

Finally, we asked which amateur radio
digital mode can be sent and received with­
out using a computer or other interlace
device , and 89% of you that the only cor­
rect answer was Morse code (although
some claim to be ab le to decode Baudot
RTTY by ear-it's really hard to send it with­
out a keyboard, though).

This month's free subscription winner is
Richa rd Singer, K6KSG, of Howard.
Colorado.

40 • CO • May 2007

Reader Survey
May 2007

We'd like to know more about you-about who you are. where you Jive, what
kind(s) of work you do, and of course, what kinds of amateur rad io activit ies 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 ci rcli ng numbers on the Survey Card and
return ing it to us . As a bit of an incentive, we'll p ick one respondent each month
and give that person a complimentary one-year SUbscription (or subscription exten­
sion) to CO.

Th is month, as a lot of hams start looking seriously at HF operating for the first
time, we thought we 'd get an idea from those of you wi th HF experience of your
favorite bands, modes and ac tivities.

Please answer by c irc ling the appropriate numbers on the reply card .

1. How long have you been active o n t he HF ham bands?
Not active on HF 1
l ess than 1 year 2
1-5 years 3
5-15 years 4
More than 15 years 5

2. Wh ich HF bands do you enjoy using? (Choose a ll that apply)
160m 6
80!75m 7
80m 8
40m 9
30m 10
20m 11
17m 12
15m 13
12m 14
10m 15
Not act ive on HF 16

3. What mode(s) do you regular ly use on HF? (C hoo se all that app ly)
AM 17
CW 18
Digital Voice 19
FM 20
Keybo ard modes (Rn Y, etc.) 21
888 22
88TV 23
Other 24
Not active on HF 25

4. What are your favori te on-a ir activities on HF? (Choo se a ll that apply)
Award chasing 26
Contesting 27
County -hunting 28
DXing 29
Net operation 30
Rag-chewing 31
88TV 32
Technical experimentation 33
O ther 34
Not active on HF 35

Thank you for y our responses. We'l l be back with more questions next month

Visit Our Web Site



Enjoy HF even more with HF Digital!

Il' . l l r
Authority on Radio

Communications

AOR U.SA-, Inc.
206S5 S. Western Ave., Suite 112, Torrance, CA 90501 , USA
Tel: 310-781-8615 Fax: ]10-787-8619
infoOaOl'UScl.com hnp:llwww.aorusa.com



Keys 2007:
Amateur Radio's Work of Art, Part I
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ejoice. friends and CW enthusiasts. We are
back with another special feature on ema­
leur radio's all-time favorite accessories:

keys. bugs, and paddles (see glossary). Yes. and
the popularity of these little gems just keeps grow­
ing . Indeed, more and more craftsmen are pro­
ducing keys, and the demand tor their handiwork
continues to exceed their supply.

What is behind this insatiable love affair with
keys? Possibly it is a spin-off of the new relaxed
licensing requirements regarding Morse code
(often things are more appealing when they aren't
mandatory). but I feel keys represent the fine-art
side of amateur radio-sculptures in brass we
enjoy studying and using for a special on-the-air
treat. I also understand that some folks like hand
keys and slower speed CW, some ops preferbugs
or paddles and high-speed CWosome focus on
new keys. and some revel in the pleasures of col­
lecting and using golden oldies. It is the mix that
makes the match. and that's where these key
columns enter the picture.They support your inter­
est by presenting views and details of keys of all
types.plus timely"what's happening on CW" notes
to keep you informed of life in the CW lane. What
kind of notes? Read on.

An Overview
Are you new to CW and keys? Well. then you are
in for some fascinating experiences, and the
FISTS CW Club can help you get started. A num­
ber of amateurs have learned and become profi­
cient in Morse code, for example. using a W7aO
Code Course CD available by sending a self­
addressed and stamped mailer large enough to
hold a CD to FISTS Club's U.S. Leader, Nancy
Kott. WZ8C, at P.O. Box 47. Hadley, MI 48440.
The FISTS Club's ' Code Buddy" or tutor program
is also superb for helping new CW ops make their
first on-the-air a so s. (Do some of you remember
that fumblesome event? Did you get too nervous
to finish the a SO?) The club also conducts "Get
Your Feet Wer contests and Sprints to increase
your enjoyment of CW, plus publishes a "Keynote"
newsletter to help you along the way. and more.
Listen for FISTS activity on 1.808. 3.558, 7.058,
10.118, 14.058, 18.085, 21.058. 24.918, and
28.058 MHz and check out the club on the web at
<www.fists.org>. lt is a good group of CW enthu­
siasts, and the membership is growing like crazy.

Like many readers, we enjoy operating CW
mobile-s-not while dodging lane swappers and
bumper riders. but when riding with the XYL or
when stopped in a mall parking lot. That's when
the following happened to us. A youngster pass­
ing by came to us and curiously asked what were

"3994 Long Leaf Drive, Gardendale. AL 35071
e-mail: <k4twjflcq.-amateur-radio.com>

Photo 1- Left-side view of the incredible RotoBug
designed and made by Richard Meiss. WB9LPU.
Three-tier design consists of a 3-inch diameter
steel base. aluminum center mechanism. and top.
mounted rotor that oscillates back and forth with­
in a magnetic field to produce dots. Speed is
adjusted by the arm with the weight near the rim

of the rotor. (Photo by WB9LPU)

those strange sounds emanating from our car?
Morse code coming in by shortwave (ham) radio.
I explained. Morse code, like Boy Scouts learn lor
merit badges? Yes! It's also like text messaging
except different-and faster. Geez, tell me more
he said! Icontinued to explain that Morsecode was
the first term of data communications. It has been
used for years lor passing important messages
over radio. lor last communications via hammer
taps on sunken submarine hulls. to communicate
via straw sips or eye blinks by the severely hand­
icapped and prisoners of war. and much more.
Many radio amateurs even carry Medic Alertcards
showing the Morse code andexplaining that if they
are severely injured but able to move a body part.
they can communicate via Morse code. Simply
stated, Morse code and CW promise to live forev­
er! The onlooker was hooked--on amateur radio
and CWoYes. friends. the power of Morse code
continues to be alive and thriving!

Glossary
For those of you who are new to the worid 01 keys

and code. a few definitions are in o rder:

Bug-A semiautomalic key which sends dits (doIS)
repeatedly and cans (dasheS) individually.

CW-Abbf'eviation for Continuous Wave . used today
as an abbreviation for Morse rode.

Key-Any device used for producing Morse code
characters. A key with which all functions are performed
manually is known as a 1land key.-

Paddles-lndividual levers, o r the assembly con­
taining them. used to send Morse rode with an "eiec­
tronic keyer" in which both otts and dahs are fonned
automatically.
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Adjustablel
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Includes chart tor fast setup.

Photo 2- As a means of clarifica tion. Richard replaced the RotoBug's aluminum
rotor with a clear plastic counterpart and inserted fabels for parts and adjustments

in this photo. (Photo by WB9LPU)

Photo 3-During its evolution WB9LPU
built this unbelievable right-angle ver­
sian RotoBug. It works just like the 3­
tier model,buthas a lowboy design and
is probably the most revolutionary
design in bugs in 50 or 100 years.

(Photo via W89LPUj

A captivating array of keys awaits
explanation, so let's thank this month's
contributors- WB9LPU, WA1JOS,
N8ESE, K4VIZ, VK2DLF, K8CRC,
VE6SL, GOEML, and PEODWM-and
tum our attention to the goodies!

Next Generation Bug
The artistic beauty of bugs continues to
capture our attention and boost our
interest in CW, but few can compare to
the incredible new RotoBug designed
and made by Richard Meiss, WB9LPU
(photos 1, 2, and 3). Richard says the
RotoBug is an outgrowth of his previous

_.cq-amat.ur~.dlo.Com

Photo 4- This eye-catching gem is an
iambic touch paddle Doug Fabian,
N8£ PE. built around a pre-assembled
PC board from <www. cwtouchkeyer.
com> and installed in a D-104 micro­
phone head. The affached FT·243 crys­
tal case with metal plates on both sides
serves as the fingerpieces. Suggestions
forquick·brewing a simifar paddle are in

the text.

magnetically operated bug designs, but
the traditional rod-type pendulum and
speed-controlling weight is replaced
with a round rotor sporting a moveable
arm at its rim. The rotor oscillates with­
in a magnetic fie ld with its position deter­
mined by a pair of permanent maq­
nets-one fixed and one mounted on
the rotor. Pressing the dot paddle
releases the rotor so it is free to oscil­
late back and forth within the magnetic
field and in doing so periodically trip a
magnetic reed switch to transmit dots.
A wired and logic circuit is included in
the bug's mechanism, so releasing the
dot paddle interrupts dot production

Contact your nearest Diamond Antenna
Dealer or visit our website tor more
information on Diamond Antenna products.

770-614-7443
Fax: 770-614-7480

wm";,adJanmndantenna.1lI!t.
a Di 'G od ....... oa Diwition 01 Rf Part. Co.
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Photo 5- Vertical
bugs are attention
grabbers of the best
kind. and this avail­
ab le-r i g h t -no w
delight from Tom
DeSaulniers. K4VIZ,
is a shining example
of that fact. It is solid
brass with stainless­
steel springs and sil­
ver contacts, and it
handles well and
adds real pizzazz to
any CW setup. For
more details go to:
<www.k4viz.com>.

Photo 6- This intriguing item is an iambic paddle called the
NeKe. Spring brass strips on each side of the center alu­
minumchannel functionas fingerpieces. Sensitivity isadjust­
ed by screws mounted forward of the brass strips. Loosening
the top nut allows the mechanism to swivel in-line with the
base for carrying or attaching to an optional knee mount.

NeKes are available from KBCRC.

Photo 7- This little beauty is called the uOZ BUG~; it is hand­
made by George Gorge, VK2DLF, in Australia and comes
with your name and call inscribed on the nameplate. Notice
the pendulum is equipped with several sections that can be
changed for a custom feel. It is also perfectly balanced and
can send a string of dots for over 30 seconds at a selected

speed. (Photo courtesy of VK2DLF)
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Photo 8- 1t may resemble a bug, but it is actually a rear­
pivoting hand key with a captivating design, classy blue
base. and unique-shape knob. This work of art is also

produced by George, VK2DLF.

Photo 9- This third VK2DLF-produced item is a smart­
looking paddle also sporting a tripod-type mainframe, a
high-glossmetallic blue base, and red fingerpieces. Like
other VK2DLF keys, it is a/so available with solid brass
base and black fingerpieces for folks preferring the

conservative look.

without requiring a metal damper like a regular bug. Dashes
are made conventional style with the dash lever.

Does it work well? Absolutely! Rare-earth magnets give the
RotoBug a responsive and positive feel with a touch of tactile
feedback to the fingers that can't be beat. Watching the top­
mounted rotor oscillate during operation is more captivating
than watching rig meters swing, and using the bug's inde­
pendently operating dual levers keeps you continuously striv­
ing to send beautiful CWoThere is nothing else like it.

This remarkable key definitely places Richard's name in
the book of telegraphic history! Richard continues to perfect
his RotoBug's design and none are presently available for
sale, but I am sure that situation will change after Richard
settles on a perfect final design. If you wish to compliment
Richard on his RotoBug or get the latest news on availabili­
ty, you can e-mail him at<wb9Ipu@earthlink.net>.

Buy 'em Newbies
What is that unusual item in photo 4? It is an iambic touch
paddle that Doug Fabian, NBESE, built into a 0-104 mic­
rophone head, and you can make one like it or add your own
creative ideas to the design as desired. Inside the mic case
is a 1.5-inch-square touch-key circuit board (plus 9-volt bat­
tery) obtained from Sumner Eagerman, WA1JOS (e-mail
<cwtouchkeyer@ aol.com» . Almost anything metal can be

Visit Our Web Site



THE AUTOPlEX
.... ~.W_.'NIo 'F"T......__'_I. -,
.....- - .........-GIC _· b • __

.....,---
Photo J~ Max Farmer, VE6SL, discovered this beautifully
preserved gem snuggled in its own mahogany box at a flea
market in Calgary, Canada. The nameplate is inscribed "The
AutopJex Mfd by R.W. Steele. No. 644.· Jt truJy isa rare piece
of telegraphic history any radio amateur wouJd be proud to

own! (Photo via VE6SLj

Photo 11- The Autoplex smalf, 2.S·inch footprint becomes
quiteapparent whenplacedbesidea standard-size Vibroplex
-Presentation- model bug. It is a heartthrob! (Photo courtesy

· 01 VE6SL)

used for the touch paddles-dimes, wire strips, metal
spheres, or as we see here, metal covers (one standard, one
added) for a plastic crystal case.

There are no adjustments to make, no gaps to corrode,
and a touch key is ideal for stealth hamming because it is as
Quiet as a church mouse. A touch key is also perfect for CW
mobiling because you cannot always attain a good working
angle with a straight-horizontal paddle, but touching a metal
plate or ba ll is easy. A few minutes of practice is required to
usea touchkey (keep yourfingers off fingerpiecesaftersend­
ing characters), and then it works fine. Check <www.
ewtouehkeyer.com» for more details on kits, assembled PC
boards, and complete, ready-to-use touch paddles.

If you are one of the many CW devotees diligently hunting
for a vertical bug (oh, the glamour!) ,check the new and avail­
able right now offering from Tom, K4VIZ, shown in photo 5.
This little beauty measures 7.25 inches tall and 3.25 inches
wide, weighs 2.5 pounds, and has a speed range of approx­
imately 8-35 wpm. It is solid brass with silver contacts, nine
adjustment points for a ' just right" teel, rear binding posts,
pluscablewithplug,and it is reasonably pricedto boot. Tom's
right-angle bug and iambic paddle highlighted in our previ­
ous columns, incidentally, continue to be available. More
details are at ewww.vizkey.com».

Several readers asked us to revisit the unusual-style NeKe
paddle featured a few years ago in this column, so a deskver-
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The RT-20 Rotor Controller

Intuitive and simple user interlace

Updates your rotor to digital perlonnance and
computer control (EIA·232 induded)

Manages stacked arrays . side mounts and
counter rotation schemes (rotor above rotor )

Fully programmable for speed, delays. limits and
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Don't you wish . 0 0

Your rotor had Point-and -Shoot?

Your rotor had a la rge, accurate ,
bright LCD displa y?

You r ro tors could be slaved
to ge t h e r for the u lt imate in
stacked array versatil i ty?

Yo u r rolor had PWM sp ee d
control and would ramp up/down
when turn ing large arrays?

The RT-20 gives you all of
th is and It works with your
existing rotors*.os.._b _ '*""--
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Golden Oldies
From the dark comers of eras past and the home of Max
Farmer, VE6SL, in Alberta, Canada come views of a beau­
tiful 2-inch by 5-inch bug with the same name as Horace G.
Martin's very first semi-automatic key, the Autoplex (photos
10 and 11 ). Max found the key at a flea market, discovered
the original owner's name inscribed on the box lid, then
researched the nameplate's listed manufacturer (R. W.
Steele), and found he was a telegraph line operator in
Winnipeg in the past. Our compliments to VE6SL on pre­
serving this fine piece of telegraphic history.

Remember the famous Jones paddle many amateurs con­
sidered "top banana- for its time (photo 12)? Ray Bullock,
GOEML. recently acquiredone of the red-basedbeauties and
enthusiastically acknowledges that even now it still handles
great. That makes sense to us, as its mechanism is well pro­
tected from abuse while ensuring long life. Nice!

This month's column winds down with a view of a classic
Russian pump keyused duringthe earty 20thcenturyandsub­
mined by Wim de Mo"ee, PEOWOM (photo 13). The Russian
design influence is apparent when you look at the stout arm
with "matter of fact" knob, wood base with two springs, and
metal straps suppornnq replaceable contacts. It is yet anoth­
er histoncally significant key worthy of preservation. •

That overflows space for this time, but watch for another
dazzling display of delightful Morse manipulators coming in
part two next month. Meanwhile. I invite you to continue the
tour with my all-new World of Keys book or World of Keys
CD. Do not confuse this new World of Keys with my previ­
ous Keys If: The Emporium book. It is quitedifferentand filled
with photos plus information on keys, bugs, and paddles few
people have ever seen. For details go to: <hUp:/1K4twj.
bfoqspot.com>.

73, Dave, K4TWJ

Delights from Down Under
The trio of blue-based keys in photos 7. 8, and 9 is made to
order and on a time-available basis by George Gorge,
VK2DLF. and the closer you look, the more you appreciate
their fine workmanship. The bugs' triangular-shaped main­
frame is similar to a Vibroplex Champion or Lightning Bug.
but its pendulum is round with different sections that can be
swapped for different feels and different speeds.

The hand key employs a similar-style mainframe. but
includes some clever screw and spring changes supporting
a rear pivoting arm. If you are looking for something a bit dif­
ferent in a key. this one may be the answer. The paddle's
design is equally interesting. as inner and outer sections of
its arm near fingerpiece pivot when making dots and dash­
es. These keys, incidentally, are only a few of the VK2DLF
collection. You can check out all of them at <www.ozkeys.
morsekeys.com>.1f you have any questions, e-mail George
at <vk2dlf@yahoo.com.au>.

sian with swing-out mechanism is shown in photo 6. The pad­
dle's main section is If-channel aluminum fitted with spring
brass strips for fingerpieces. A protective cover with red jewel
is attached to one end of the channel, and an output cable
emerges from acoveron the oppositeend. It'swild. but itwork.s
surprisinglywell. NeKeswereoriginallymade (invarious styles,
shapes, and sizes) by Boyd Mason, NE8KE, and Dennis
Foster, KK5PY. They now have passed the operation over to
the North Ottawa Amateur Radio Club of Michigan, and more
information is available bycontacting Craig Christilaw,K8CRC,
1800 Gladys Avenue, Grand Haven, Ml 49417.

V.orld t KeY'

KeysWarl
~-_ ..-_._--'= - - '---'--­..--_..-

•••••••••

Photo 14- Do you like studying keys and telegraphic instru­
ments ofall types new and old? Check out my new World of
Keys, which ;s available in printedbook or computer CD form.
Both are loaded with views and details of keys few people

have ever seen. Details at <http://k4twj.blogspot.com>.

Photo 12- This sharp.looking and smooth-handling Jones
paddle te an all-time favorite item, and proud owner Ray
Bullock, GfJEML, says it gets plenty of enjoyable use in his

shack every day. (Photo courtesy of GfJEML)

Photo 13- Wim de MOfffM , PEfJWDM, passed along this
view of a tum-ot-tne-century Russian pump key. Although
somewhat battered from use, its classic lines, stocky arm,
and knob mark it as a genuine classic. It, too, is an

important piece of telegraphic history!
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The ME-2 Starters Series Vagi 's have been designed for New and Seasoned Hams operators al ike.

Each antenna has been speofically tailored for:

The seasoned Ham operator, wilt find these antennas to be a fun experimental antenna or a great mobi~

antenna for getting out on the road.

Two Models to choose from

• 2.4 GHz 12.8 dBd 17" Boom

· 2.4 GHz 15.7 dBd 32" Boom

• 6 Meter 3 Element

• 2 Meter 3 Element

·1.25 Meter 4 Element

· 70 Centimeter 6 Element

May 18th, 19th & 20th 2007
IH amventionI

Quality Constr uction: A medium performance Gamma Match feed with no balun. Giving you the capability of
adjust ments for best matcn , A single heavy duty mounting cradle and stainless steel hardware, give you the
confidence of quali ty construct ion you have come to expect from M2.

Co'"~ct Size and Porubility: Great for Field Days, Moontain Topping, Fox Hunts, DXpeditiOOS and ATV use.
f acti antenna breeks down to no more than 4Qw long, making it a natural for trips. Not to mention, it 's a
perfect fit for deed restricted antenna areas where wind load and overall appearance must be kept to a
mi nimum .

New licensed Hams will find these low cost, medIum performance antennas, to be a great choice for a sta rter
antenna wi thout compromising qua lity . And when it's t ime to move up to a more tailored antenna, "'2 will be
there to help them make the best choice from OlIr High Performance models.

Come see our new line of products as
well as o u r standard line at Booths

627 & 628

The 2.4 GHz series of Wave Guide Fed Vagi's, have been computer optimized for use in the 2350 to
2500 MHz band . Mechan ically optimum computer caicctenons are held by CNC stamping out the
director element structure. The loss-less Potyethylene Radome cover actually enhances the clean
pattern and increases gain . The short boom version is the best performer for it's size on the market.
If more gain is requ ired. stacking two at 8" apart nets another 3.0 dB gain. Or you can simply step
up it 's big brother with the 32" boom model for a jump of 2.7 dB more gain. Both antennas come
complete with stainless steel hardware for long life .
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L
ast month we examined the ARRL report on
Emergency Communications. "For many
years, Amateur Radio has longed to be taken

seriously by governmental authorities as a proles­
sional-quality resource in disaster response: said
Committee Chairman Kay Craigie. N3KN.
"AmateurRadio'sserviceduring 9/11 andthe major
hurricanedisasters of the 21 st century has brought
us a new level of respect and new opportunities at
the national level: Those opportunities exist at
stale and local levels as well. Along with the oppor­
tunities being presented to the amateur radio com­
munity are also challenges in terms of an individ­
ual's personal lime to take training and learn more
aboutmodern emergency-management skills.This
month we'll take a look at several developments
where govemment agencies are recognizing the
value of amateur radio operators.

Maine Ham Recognition . , .
and Controversy
A bill to recognize amateur radio emergency vol­
unteers was introduced in the Maine House of
Representatives, Its aim is to register and provide
credentials for amateursassistingthe MaineEmer­
gency Management Agency. However. many
Maine hams are unhappy with it. The bill creates
"a definition for emergency communications vol­
unteer" that requires volunteers to meet certain
requirements before theycan receive a valid iden­
tification card from the agency. This bill also directs
the Directorof the Maine Emergency Management
Agency to implement a statewide Radio Amateur
Civil Emergency Service (RACES) plan,

According to the bitt , "the director shall adopt
rulesto implementa state radio amateurcivilemer­
gency services plan, in accordance with Federal
Communications Commission and Federal Emer­
gency Management Agency guidelines, to support
back-up communications between state and local
emergency operations centers; back-up communi­
cations for E-9-t-t centers, fire departments ,and
police departments; emergency communications
for snetters:and otheremergency supportasneed­
ed." The bill also sets registration levels, which
include certifications from relevant training cours­
es provided by the Federal Emergency
Management Agency and the American Radio
Relay league, and procedures for localauthorized
officials to perform criminal history and driving­
record background checks during the registration
process. Finally, the bill would provide worker's
compensation and liability insurance coverage for
registered participants.

According to the Merrymeeting Amateur Radio
Association (MARA) newsletter, "Squelch Tales,"
some Maine amateur radio operators were
shocked at the bill proposed by Brunswick Stale

'do CO magazine
e-mail: <wa3pzo Ocq-amateur-radio.com>

Maine St8te Rep.
Stan Gerzofsky,
Chairman of the
House Standing
Commineeon
Criminal Justice
and Public safety,
introduced a
controversial bill to
require credentials
for amateur radio
emergency
communications
volunteers in the
state, (Photo
courtesy of
Maine House of
Representatives)

Representative Stan Gerzofsky which "would have
Amateur Radio communication volunteers be reg­
istered and credentialed: Many questioned which
amateur radio operators had provided input as to
the bill's contents. As it turns out, Sagadahoc
County Assistant Emergency Coordinator .John
Goran, K1JJS, provided input to help Rep.
Gerzofsky draft the bill. but Goran says a lot of his
recommendations were left out. At our press dead­
line in mid-March the bill had been referred to the
Criminal Justice and Public Safety Committee and
was scheduled to be considered in a Committee
Work Session. Goran indicated that the bill had
been given an "ouqht not to pass" recommenda­
tion. He said that there were so many changes to
the proposed bill, most of which were incorrectly
applied, that the bill becameuseless, "almost a bur­
den." He said, ' The ham community would not sup­
port it in its current form."

Virginia Hams are OEM Graduates
Earl ier this year, 25 members of the Arlington
County (VA)RACEScompleted a year-long course
of weekly radiocommunications exercisesandnow
stand readyto assist localgovernmentofficials with
crisis communications and response. According to
the county, these volunteers are qualified to help
in emergency situations such as weather catastro­
phes and terrorist attacks.

Each graduate passeda county-authorized char­
acter/background check, attended emergency
communications classes developed specifically for
Arlington County volunteers, and participated in
regular weekly radio communications exercises
managed by the Officeof Emergency Management
Emergency Support Function team. After more
than 50 weeks of exercises, the group chieved the
first level of competence required. Additional train­
ing and exercises are required to maintain active
Arlington RACES affiliation.

According to Ed Harris, KE4SKY, Virginia
RACES Deputy State Emergency Radio Officer for
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Virginia hams show off their diplomas after completing a year-long training and
certification course sponsored by Arling ton County. (Photo courtesy of Dave

Jordan, WA3GIN)

SCAF·1
Audio
Filter

Make your receIver lI.tener friend ly l Variable
cut-oft audlo low-pa.. fnter, 96 db rollon per
eetever C...t -otl range frequency 4 50 Hem 10
3.5 kHz. Abaol ...tely real lime, NO delay­
perfect for ORO CW and no monItor
problem• . UN for CW, Dig ital modes, and
SSB, with headphones or 5peake~. Super­
simple operatton, yet wonderfully eflectlve.
Sample audio fi on our _b . ite. Anilable
a. a kit or prea m~.

Training and Safety, "for those of us in
the amateur radio hobby who choose
EmCom, it is 'more than a hobby,' but
also a commitment to service. If you are
not adequately tra ined , you cannot do
your job compe tently or safely. It is
therefore incumbent upon all of us to
mentor, watch out for, and help each
other. As individuals we must learn,
practice, and refresh skills which may
have become rusty from lack of use."

Arlington's Office of Emergency
Management (OEM) initiated the pro­
gram as an all-volunteer auxiliary com­
munications service to support the gov­
ernment's need for public-safety radio
communications during emergencies, in
case the county's public-safety radio
communications system is damaged or
inoperative. This program, northern
Virg inia's first and only government
OEM-led radio amateur volunteer group,
serves as a model of public-private emer­
gency communications cooperation.

DavidJordan. WA3GIN. says that when
a RACES otticer is a municipal employ­
ee, there is betteraccountability to gov­
emment officials. (Photo courtesy of Ed

Harris. KE4SKY)

www.cq-amateur-radlo.com

"There is a great benefit to having a
government employee head up your
volunteer eHorts,~ says David Jordan,
WA3GIN, Arlington County RACES
Officer. "Without doing so. the munici­
pal government risks having volunteers
with no real accountability. OEM then
never really knows whether the volun­
teers are well trained, practiced , drilled,
etc.~ He continued, "When you empow­
er a municipal employee to act as a
RACES officer who reports to OEM and
is responsible to the local government,
all of a sudden you have accountability
and a focus point. The FEMA RACES
format described in the Civil Prepared­
ness Guide 1-15 works . because it was
designed to fit comfortably into how
local governments operate." According
to Jordan, -RACES is a straightforward
method for any local government to
embrace radio volunteers with a more
formal requirement for background
checks, specific skill sets, and manda­
tory tra ining, exercises. and drills."

Freshman Congressman
Learns about Ham Rad io
Members of the Delaware County (PA)
Amateur Radio Emergency Service
(ARES) recently demonstrated to U.S.
Representative Joe Sestak (0-07) that
amateur radio operators can use their
own radio equipment to provide critical
communications services, and can pro­
vide valuable backup communications
in case of norma l communications fail­
ure. ARRl District Emergency Coordin­
ator Bob Famigtio, K3RF, said, "arne­
teur radio communication networks
could be established at fire houses, Red
Cross shelters, and the 911 Emergency
Communications Center in lima:
Famiglio is responsible for the five­
county Philadelphia area. He explained

Keyers:
Logikey

K5,
Super

CMOSa3,

'- ---' CMOS-4

Our keyer••Imply are the beBt keyer,
ayallable - Period. More "'Hr friendly by
far, more fealure• . Extremely powerfu1

memory Iuncllon. , yet easy 10 "am.
Extended paddle Input l im ing reduce.
error. and increase. your . peed. Can
emulat. many .artier designs lor timing
!eel. but with fu ll feature set. Use wtth both
positive and negative kept:! rlg. _ BuUt4n
MOnitor Included. Full bHcon cap8bility.

For full details see our web site.
Forget that bulh-In keyer In your

transceiver. You deserve tar better.
We have one waiting for you.

Antenna Rotor Enhancements:

TailTwister & Ham~M
00 yo... own on. 01 theBe fine rotor. ? Bring
It Into th. 21 s1 C.nt...ry! Rotor·EZ adds a
uniq.... - A...to-Polnt~ capability pi.... brake
delay, and-point protection. optional
comp"t. computar-eontrol cap8blllty for
logging and contuting pmgrama. and 1l'I()R!

See our web site tor full details of
this " musl have" enhancemenL

Vaesu OXA and
SOX series rotors

Add atlordabla plug-In computer-eontrol
capability for far .... . Seeour _b alte for full
detaila'

www.idiompress.com
P.O. Bo x 1015

Merlin. OR 97532·1015
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Bob Wilson, W3BIG, demonstrates to Rep. Joe Sestak (D-PA) the use of a com­
pact battery-powered ham radio unit to establish communication with other ham
radio emergency stations in southeastern Pennsylvania. (Photo courtesy of Bob

Famigfio, K3RF)

VIsit OUf Web $ill1

Army MARS ChiefStuart S. Cartersays,
"The challenges we face are new and
more demanding than those we've pre­
pared for in the past. " (Courtesy of

Army MARS)

during Hurricane Katrina, the new Chief
of the Army Military Affiliate Radio Sys­
tem (MARS) has shifted the organiza­
tion's priorities and procedures. Two
areas will receive particular attention.
They are the retraining of all MARS
members and the build ing of tighter
bonds with the federal and state agen­
cies that MARS is designed to inter­
connect in an emergency.

"The challenges we face are new and
more demanding than those we've pre­
pared for in the past," Army MARS Chief
Stuart S. Carter told his membership of
volunteer amateur radio operators.

"We need to know that all of our mem­
bers are well-trained, ready, capable,
and willing to meet those challenges:
Carter continued. "We also have to teU
the nation that the 2600 trained and
dedicated members of Army MARS,
along with our Air Force and Navy­
Marine Corps partners, bring a huge
and agile readiness to the front hnes 01
emergency response. No other re­
source at America 's disposal is posi­
tioned to or capable of providing this
kind of support."

At Carter's direction, MARS training
requ irements now include NIMS (Na­
tional Incident Management System)
courses as well as the doubling of the
on-air drill requirement in state and
regional HF radio nets. The length of on­
air requirements met with some opposi­
tion. Indications are that the minimum
number of hours required per month was
being scaled back, but they are still more
than the previously mandated four hours
per month. Those training requirements
will now include regular service as net

New Army MARS Chief Sets
New Course
After an l 8-month review of operations

equ ipped amateur radio station can
show these units on a map so that coor­
dinators in an emergency operations
center can see where their resource
units are.

Amateur radio operators across Pen­
nsylvania were activated by the state
Emergency Management Agency to
provide backup communications
should it be needed during the February
25th winter storm. Amateur radio oper­
ators participating in Skywarn provided
snow depth measurements to the
National Weather Service to allow fore­
casters to update thei r information.
Several reports appeared in various
Weather Service bulletins.

to the congressman that each of the
group's members is licensed by the
Federal Communications Commission
and has received disaster response
training from the Federal Emergency
Management Agency.

As part of the demonstration, Bob
Wilson, W3BIG, used a compact, bat­
tery-powered ham rad io unit to estab­
lish communication with other ham
radio emergency stations in southeast­
ern Pennsylvania. Roger Jordan,
W4RFJ, demonstrated amateur radio's
capability of providing e-mail service in
case the internet went down or was not
ava ilable. He also showed the con­
gressman how amateur radio operators
were able to combine a Global Posi­
tioning System (GPS) unit with amateur
rad io equipment to track search-and­
rescue efforts or emergency units. The
information collected via the specially
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Army MARS
member Skip
Gracon, K3GNZI
AA T2BF, serves
as a net connx
station at the Fort
Monmouth, NJ,
MARS station,
supporting an Air
Force MARS
exercise during
this winter's USAF
'Operation Deep
Freeze. (Photo by
Mark Emmenuete,
N2CBO)



control by all Army MARS members
rather than the traditional roster of expe­
rienced operators.

Carter has also begun planning for an
aggressive informational campaign
within the federal establ ishment. He
wants to enhance the amateur commu­
nity's overall emergency readiness while
minimizing duplication of effort. MARS
sees its own long-distance HF capabili­
ty as a natural fit with the strong local and
state operations of the ARRL-sponsored
Amateur Radio Emergency Service.

A retired Air Force lieutenant colonel
with 30 years' uniformed service in com­
munications and infonnation technolo­
gy, Carter assumed command last De­
cember. He is based at Fort Huachuca.
Arizona as a civilian operations execu­
tive for NETCOMl9th Signal Command
(Army). of which Army MARS is a part .
The Chicago-born Carter replaced
Robert Sutton. who retired at age 65
after 16 years in the chiefs post. Two
other people held interim positions be­
tween Sutton and Carter.

MARS regional command will now be
based on the ten FEMA districts, but
MARS will be deployed wherever need­
ed . Carter said . '"We will be seeking vol­
unteers from among you to mobilize to
disaster areas along with ArmyfDHSf
TSAIFEMA.~ Collaboration between
the Army. Air Force, and Navy-Marine
Corps MARS organizations will contin­
ue to be emphasized. with long-range
planning and cooperation on new tech­
nology receiving particular focus.

Carter foresees a significant part of his
time being devoted 10 coordination
across the federal landscape. Already
Army MARS has partnered with the
Transportation Secu rity Administration
to provide emergency response teams
to airports in need of emergency com­
munications support. and with Army
Northern Command (ARNORTH) for
emergency response. ARNOATH oper­
ations officers at Fort Sam Houston,
Texas were briefed by Carter on the new
readiness measures in late February.

"In the months ahead." he said. "I'll be
working with the TSA, Department of
Homeland Security, State Department,
Army NationalGuard HO.Civil Air Patrol,
and others to establish Memorandums
of Understanding with each, to articulate
how we will support them . and what we
can expect from them.~

"The mission assigned to MARS is
very important to our national security
and presents challenges and many
opportunities tor Army MARS," Carter
said in his first message to the mem­
bership. "I intend to make Army MARS
relevant to the 21st century. to the

_ .cq-amalttu,..,adlo.com

nation I swore an oath to defend. and to
the national agencies we must support
to accomplish that goal . You are criti­
cally needed.~

Armed Forces Day Comm Test
The Army, Air Force, Navy, Marine
Corps, and Coast Guard are co-spon­
soring the annual militaryfamateur radio
communications tests in celebration of

the 57th Armed Forces Day (AFD).
Although the actual Armed Forces Day
is celebrated on Saturday. May 19,
2007, the AFD MilitaryfAmateur Cross­
band Communications Test will be con­
ducted on May 12 to prevent conflict
with the Dayton Hamvention<El (held
May 18-20).

The annual celebration features tra­
dit ional military to amateur cross-band
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HAMNET members David, ZS 1DDK, and Tony, ZS 1TO, staff the net control sta­
tion after hams in South Africa were put on standby to provide backup communi­
cations for the evacuation of a severely injured member of a German Antarctic

expedition. (Photo courtesy of HAMNET)

communications SSB voice tests and
copying a special message from the
Secretary of Defense via d igital modes.
These tests give amateur radio opera­
tors and shortwave listeners (SWLs) an
opportunity to demonstrate their tndi­
vidual technical skills , and to receive
recognition from the Secretary of De­
fense and/or the appropriate military
radio station for their proven expertise.
aSL cards will be provided to those sta­
tions making contact with the military
stations. Special commemorative cer­
tificates will be awarded to anyone who
receives and copies the digital Armed
Forces Day message from the Sec­
retary of Defense. Further information
should be available at <http://www.
netcom.army.miIiMAR S> .

Hams Receive Antarctica Alert
South African amateur radio operators
were alerted in late January to assist
with HF communications from Cape
Town to the German Antarctic base
camp. A German expedition member
had been run over by a 30·ton snow
tractor and was in critical condition.
Pierre Tromp, ZS1HF, a member of
HAMNET Western Cape, was contact-.
ed to provide a rad io link between Metro
Air Rescue and the medical team that
was to fly and rescue the patient. HAM­
NET is the South African equivalent of
ARES or the United Kingdom's Raynet.
A communications plan was prepared,
with various HAM NET members being
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placed on standby to provide HF com­
munications. The South African Air
Force's Radio Room, at Silvermine,
was also requested to provide standby
communications. HAMNET National
Director Francois Botha, ZS6BUU, pro­
vided permission fo r HAMNET Westem
Cape to conduct HF communication
with the rescue jet and medical team if
they requi red it. Early the next moming
HAMNET was able to secure its opera­
tions as an aircraft, with an Irid ium
Satellite phone, and completed the res­
cue. The patient was receiving medical
treatment in South Africa.

Botha told CO that HAMNET is
"presently getting ... geared up for the
coming World Cup Soccer in 20 10 and
already various disaste r-management
meet ings are being attended by HAM­
NET to get prepared for any eventuali­
ty during the World Cup.~

This Month
This month we looked at training reo
quirements for hams being established
at va rious levels of government. It' s
clear that if amateur radio is going to be
a vital resource to the emergency man­
agement community, we must train wi th
them and be familiar with their terms.
As communication specialists, we are
no di fferent from the volunteer fire fight­
er or emergency medical technician .
Each person goes through training to be
allowed to do what they enjoy doing.
Unti l next month ...73, Bob, WA3PZO

Red Cross-Still Crossed!
Although the Red Cross issued a posi­

tion paper on February 6 announcing that
only a criminal background check would be
required of its staff and volunteers (includ­
ing hams working through ARES, the
Amateur Radio Emergency Service), the
Red Cross's investigation contractor's
website, -ernybackqroundcheck.corre-, still
includes aconsent lorm whichincludesper­
missionfor the agencytoconduct an"inves­
tigative consumer report." The Federal
Trade Commission definesan investigative
consumer report as "a consumer report or
portion thereof in which information on a
consumer's character, general reputation,
personal characteristics, or mode of living
is obtained through personal interviews
withneighbors, friends,or associatesof the
consumer reported on or with others with
whom he is acquainted or who may have
knowledge concerning any such item of
Information."

By agreeing to the information on the
Consent Form you will be giving permission
lor a background check and a mode of liv­
ing check.

The ARRL issued a statement on March
9 saying it "will not attempt to advise mem­
bers what organizations they should or
should not support, or the extent to which
they should comply with policies that such
an organization requires in order for them
to accept volunteer Amateur Radio com­
munication services. However, we feel
compelled to caution ARRL members 10
read vel}' carefully any request for, or con­
senl to the collection or disclosure of, per­
sonal, normally private information from a
served agency. ARRL members should
carefully consider what is being requested:
lor what purpose the information is needed;
10 what use the information will be put; and
10 whom il will be disclosed."

The AR RL and the American Red Cross
have had a Statement of Understanding
since 1940. In September 2007 the current
Statement of Understanding ends unless it
is renewed.According to the statement,"six
months priorto termination, thepartiesshall
meet to review the progress and success of
the SOU and determine whether it shall be
extended for an addilional live years" The
six-month clock has begun towards the
deadline.

The AR RL and the Red Cross have
begun discussions about the application of
the Red Cross policy to amateur radio oper­
ators providing emergency communica­
tions.Someamateur radio emergency com­
munication groups have said they report to
one agency, such as local emergency man­
agement, and will staff shelters or other
locations if assignedby the localemergency
management office.

With the National Oceanic and At­
mospheric Administration predicting thai
the 2007 hurricane season will seebetween
thirteen and sixteen named storms and four
to six 01those becoming major hurricanes,
everyone is hoping this issue is resolved.

We'll continue to follow this story.
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Volunteer Examining
in the Amateur Radio Service:
How It All Started and W hy
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T
oday, taking an exam for a ham radio license
is an easy process. Many areas have month­
ly exam sessions; some have even more.

However, it wasn't always that way. With two
exceptions, prior to 1984 atl amateur radio license
examinations were administered by Federal
Communications Commission agents. The exam­
inations were conducted by the FCC's Field
Operations Bureau at 23 district offices scattered
around the country. Sometimes the FCC would
trave l to outlying cities to administer exams.

One of the exceptions was the Novice exam,
which was conducted by a single volunteer radio
amateur who wrote to the FCC for the exam ques­
tions. To qualify for a Novice license, a candidate
had to pass a 5 words-per-minute Morse code test
(send and receive) and a zs-qcesuon multiple­
choice exam.The FCC graded the written test and
issued the Novice license once the exam papers
were returned to it.

The second allowed exception was for candi­
dates who were physically unable to travel or who
lived more than 75 miles from an FCC testing point.
These applicants could have the test proctored by
two hams with General (or higher) Class licenses,
who would send the completed exam back to the
FCCfor grading.Successfulexamineeswere given
Conditional licenses, wh ich conferred the same
privileges as the General Class. The FCC retained
the right to require Conditional licensees to come
to an FCC office for retesting. The Conditional
license class was abolished in 1977 and existing
licenses were converted to the General Class.

The current Volunteer Examiner program
evolved from the Novice and Conditional license
testing procedure, which allowed unpaid senior­
level radio amateurs to conduct license examina­
tions. The Volunteer Examiner program as we
know it today is primarily a result of dwindling FCC
"resource and personnel" due to budget cutbacks.
Beginning in the late 1970s, amateur examina­
tions were only available once a year in many
areas of the United States due to a shortage of
FCC personnel. The Commission was also forced
to close several Field Operations Bureau offices
and to release office space formerly used as
examination rooms. There were huge reductions
in the frequency of amateur radio examinations
and in the number of remote points at which they
were given.

In the early 1980s, the federal government was
pretty much forced to remove itself from the admin­
istration of radio license examinations. It was a
very expensive programforthe Commission.They
figured it cost the government nearly $8 to exam-

·'020 Byron Lane, Arlington, TX 76012
e-mail: <w5yi@cq-amateur-radio.com>

ine an applicant. To add fuel to the fire as well, the
FCC's exams were being compromised. The
questions and answers were becoming widely
known, thanks to the efforts of Dick Bash, KL71HP,
who published them. He said the ~ I H P" suffix stood
fcr "! help people," and that he did.

The "Bash books" contained the actual ques­
tions and multiple-choice answers to the General,
Advanced, and Extra Class tests verbatim. He
called them "The Final Exam" and all but guaran­
teed you'd pass. Bash got the questions and
answers simply by appearing at FCC examination
points and questioning applicants as they left the
exam room. Later, applicants would mail him the
exam questions and answers by using a "feed­
back card" that he stitched into the back of his
manuals. He had the best study material around
and they sold like hotcakes! Dick Bash, an airline
pilot, claimed his operation was legal and remind­
ed everyone that the FAA's written exam ques­
tions and answers were also published. The FCC
did not like it but was powerless to do anything
about it. It simply did not have the personnel to fre­
quently revise and update the exams.

Volunteer License Testing Legislation
In 1981 a bill was introduced into Congress by
Senator Barry Goldwater, K7UGA. It amended the
Communications Act of 1934 to provide the legal
basis for the Volunteer Examiner program to get
going by allowing the FCC to accept the uncom­
pensatedvolunteerservices of amateur radio oper­
ators to prepare and administer license exams.

The amendment-a new paragraph inserted
into the Act-provided that volunteer examiners
had to .....hold a higher license class than the
license class for which the examination is being
prepared or administered. In the case of exami­
nations for the highest class of amateur station
operator license, the Commission may accept and
employ such services of any individual who holds
such class of license." Amateurs who had a com­
mercial interest in ham radio were declared ineli­
gible to participate in the new volunteer program.

President Reagan signed the legislation into law
on September 13, 1982. A month later the Ameri­
can Radio Relay League petitioned the FCC, sug­
gesting that only national-in-scope, non-profit edu­
cational organizations be allowed to accredit
Volunteer Examiners. It proposed that teams of
three VEs, one of whom had to be an Extra Class
licensee, would conduct the examinations. It was
pretty much clear to everyone that the ARAL
planned to be the only exam coordinator.

Consistent with the legislation accepting "vol­
untary and uncompensated assistance" from the
amateur community, the FCC issued a Notice of
Proposed Aulemaking (NPAM, PA Docket 83-27)
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At first, the Commission proposed
that the FCC would design the written
examinations by selecting approved
questions from nine topics. It would be
up to the VECs to assemble, print, and
distribute the actual written examina­
tions to their Volunteer Examiners.

"We expect thatVECs will have some
method of keeping track of who has
passed any given examinations," FCC
said, "and of certifying successful com­
pletion of an examination to the appli­
cant." New rules required successful
applications to be submitted by the YEs
to their VECs, who would screen them
and forward them to the FCC, which
would issue the license.

On September 22 , 1983, the FCC
adopted a Report and Order in PR
Docket 83-27 and established a pro­
gram effective December 1, 1983 basi­
cally, as proposed, to accept the ser­
vices of volunteers to prepare and
administer amateur operator examina­
tions above the Novice Class level.

On reconsideration, the FCC agreed
that the VECs (rather than the FCC)
should design the examinations, and
after a two-year transition period this
function could also be accomplished by
VE teams. The formula for selecting
questions would be by choosing a spec­
ified number of questions from the var-

/

on January 20 , 1983, basically propos­
ing the ARRL plan. The FCC proposed
to create national-in-scope Volunteer
Examiner Coordinators as .....umbrella
entities to coordinate and lend consis­
tency to the efforts of amateur volun­
teers nationwide."

VECs would eliminate the necessity
for the FCC to have "day-to-day deal­
ings with hundreds or thousands of vol­
unteer examiners nationally."The Com­
mission said that if the new prog ram
was successful, it would consider add­
ing the Novice program , which was
already administered by volunteers. It
denied an ARRL request that it be
allowed to issue interim amateur per­
mits so examinees could immediately
go on the air while awaiting receipt of
their first license from the FCC. The
Commission did, however, propose
"temporary authority" to already li­
censed amateurs who upgraded.

The FCC said it would not accept as
an examiner anyone "who owns a sig­
nificant interest in, or is an employee of,
any company engaged in the manufac­
ture or distribution of equipment used in
connection with amateur radio trans­
missions, or in the preparation or distri­
bution of any publ ication used in prepa­
ration for obtaining amateur station
operator licenses."

VECs (like the ARRL, which had an
interest in license preparation publish­
ing and distribution) could coordinate
exams, but the actual testing would be
conducted by their Volunteer Examin­
ers.VECs were required to make a "per­
suasive showing" that preventative
measures had been taken to preclude
any possible conflict of interest. This
was accomplished by the cons truction
of a so-called "Chinese wall" between
the VECs' license preparation and li­
cense examination divisions. (In 1996,
the FCC adopted rules eliminating this
required separation.)

The FCC proposed accepting sug­
gested questions from the amateur
community for the various classes of
license exams. The FCC would then
review them and issue lists of approved
questions.The General Class (Element
3) questions were contained in PR
Bulletin 1035-B, Advanced Class (Ele­
ment 4A) in 1035-C, and Extra Class
(Element 4B) in 1035-0. These PR
Bulletins contained the exact question,
but not the answer, which was to be
supplied by the volunteer examining
community. The feeling was that since
the VEs themselves had passed the
examinations, they understood the
material. This would cause problems
down the road.

www.cq-amateur-radio.com

The Bu dd ipol e™ Portable Dipole

f its in your travel bag and assem­
bles in m inutes. The Buddlpole" is
m o re t han an anten na , it 's a
versatile system for launching your

sign al. Optim ized for tran sm it
power and proven for OX w ork ,
the Buddlpof e" is the secret
weapon u sed by HF po rtab le
operato rs all over t he world.

What is the BuddipoleT"'1

• Portable Dipole Antenna System
• Multi-band design works 9 bands ­

40 meters Ihru 2 meters with one
set of adjustable cone !

• Rated from CRP to 250 Watts PEP
• Modular Design
• RotatllblelDirectional
• lightweight, rugged components
• Optional Rotating Arm Kit allows

users to instantly change antenna
configurations

• Used by the U.S. Military Special
Forces and Emergency Services
Groups throughout the world .

The new VersaTee™ from Buddipole™
Anten nas is creating quite a stir within the HF
portable antenna market. Our line of m odular
antenna com po ne nts includ ing ou r new
rotat ing arm kit w ith locking pin s allow for
dozens of unique and efficient portable
anten na designs. Th e sky is t he lim it !

lous examination topics. The FCC also
denied a request that passing a teleg­
raphy examination could only be ac­
complished by sending or receiving
telegraphy for one continuous minute at
a prescribed speed.

Expense Reimbursement
By late 1983 the regulatory stage was
set for volunteer examinations in the
Amateur Radio Service to begin. The
overwhelming opinion was that the
American Radio Relay League would
be the sole VEe. Surprisingly, howev­
er, it did not apply to become the only
national VEe.The League feared finan­
cial ruin unless the volun teer examining
community was permitted to recoup
out-of-pocket expenses .

The FCC had assumed that the ama­
teur community would absorb any out­
of-pocket expenses, just as it had with
the Novice program. Also, there had
been no discussion about ' expense
reimbu rsement" until the last minute.
The enabling legislation clearly said that
amateur radio license testing services
must be provided on a "voluntary and
uncompensated" basis.

The FCC ruled that reimbursement ot
expenses did not comport with the law
that specified "no compensation" peri-

May 2007 • CO • 57



YOUR nUMBER FOR SAVinGS (800) 272-3487

KENWOOD TM·D700A
Mobile 2mnOcm FM XCVR
With Built-In TNe, Separate
Front Control Panel. cress
Encode/ Decode. 200 Memory
Channels. and Much More!
CAU FOR YOUR LOW PRICE!
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• Great Gear
• Great Deals
• Great Service
• Free UPS StH!*
"On all radio orden Jhipped
within the contiguouJ USA.

• Cal-Av • Corner- ushcraft
• kom • Kantror • K wood
~·Ph lystr ·Roh·T Com
•Vectronll:S • Vi brople' su

ICOM IC·70oo
Mobile All Mode HF/6m/
2mnOcm XCVR, 2S rrr­
LCD Color Display, DSP. Voice
Synthesizer, and Much More!
CAll FOR YOUR LOW PRICE!

o
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ICOM IC·7800
Serious World Class Perfor­
mance. All Mode HF/ 6m XCVR,
Massive 7" Color TFT-lCD Dis­
play wit h Bandscope Function,
32-Bit DSp, Automat icTuner, 200
Watts Output, CW & sseMemo­
ry Keyers, and Much More!
CAl l FOR YOUR l OW PRICEI

ICOM IC-7S6PROIII
Competition Class Per for­
mance. All Mode HF/ 6m XCVR,
Big 5M Color TFT-LCD Display
wi th Bandscope, 32-Bi t DSP.
Auto Tuner, and Much More!
CAU FOR YOUR LOW PRICE!

TH·F6A
Hand Held 2m/220/
70cm Triband FM
HT, Backli t DTMF
Keypad, Extended
Receive, cress Tone
Encode/ De<:ode, 435
Memories, li-Ion Bat­
tery Pack, and More!
GREAT lOW PRICEI

ICOM IC·T90A
Hand Held 6m/2m/
10cm FM XCVR,Back­
lit Keypad, Extended
RX (500 kHz-999
MHz). eTeSSTone En­
code/Decode/Scan,
555 Memories, li-Ion
Battery, and More!
GREAT LOW PRICE!

ICOM IC·91 AD
Hand Held 2m/70cm
D-Star XCVR, Backlit
Keypad, Extended RX
(500 kHz- 999 MHz),
CTeSS Tone Encode/
Decode/Scan, Over
1300 Memories, li-Ion
Battery, and More!
GREAT LOW PRICE!

TH-D7AG
Hand Held 2mnOcm
HT Wit h Bu ilt-In TNe.
Extended Receive, cre­
ss EncodelOecode, 200
Memory Channels, Ni·
Cad Battery, and More!
CALL FOR YOUR PRICEl

KENWOOD

KENWOOD TS-2000
Huge Band (overage. All Mode
HF/6m12mfiOCm, Auto Tuner,
CW Memory Keyer. Dual RX,
Dual asp, Built -In 1200/9600
bps TNe, TCXO, and Much More!
CAll FOR YOUR BEST PRICEI

KENWOOD TS·S70SG
Mobile Performance. All Mode
HF/6m, Auto Tuner, CW Keyer.
Built-In QSP' cress Encode,
Built-In PC Interface. and More!
CALL FOR YOUR BEST PRICEl

KENWOOD TS-480SAT
Mobile Performance, All Mode
HF/6m, Auto Tuner, Separate
Front Control Pa nel, 16-Bit DSp,
cress Encode/Decode, More!
CALL FOR YOUR BEST PRICEI

KENWOODTM-271A
Mobile 2m FM XCVR. 60
Watts, (TesS Tone Encodel
Deccde, 200 Memories, More!
CAU FOR YOUR LOW PRICE!



MA SERIES
Neighbor Friendly
Design offers a flag­
pole-like appeara nce,
while supporting an­
tenna loads up to 22
sq uare feet. Models
range from 40- 8S feet
In he ight and come
with a hand w inch and
house bracket. Option­
al self supporting ba s­
es are also available.
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TOWER EXPERTS
We Ain't Braggin~
But we've helped so
many Hams order US
Towers over the years
that we've become

the US Tower experts.
Please call for help se­
lecting the perfect US

.J->. Tower for your QTH!

,­
G-10000XA

ANTENNA ROTATORS
AIf..-Spid, AAK $979
AIf..-Spid.BigAAK $1429
Hygain. Ham-N $499
Hyga in. Ham-V $849
Hyga in. T2X $569
Hygain.nx DIgital $929
Hygain.HOR-300A $1269
M2.OR-2800PDX $1379
Yaesu. G-4SOA $249
Yaesu 6oSSO $299
Yaesu, G-BOOSA $329
Yaesu, G-800DXA $409
Yaesu, G-1000DXA __$499

Yaesu, G-2800DXA S1089
Yaesu 605500 $599
ROTOR CABLE IN STOCK. CAW

M2 KT·34M2
Four element, short boom
triband beam Is long on perfor­
mance! Rugged design with all
stainless steel hardware offers
broad gain, high FIB ratio, and flat
match. Supplied with broadband
ferrite balun rated at 3OOO Watts.
CALL FOR M2 ANTENNASI

TOWERS
~a~a"Mu !

c ••stK::raft

HYGAIN TH·3MK4
Three elem ent triband beam
designed for broadband per­
formance. Rugged const rue­
tion and all stainless steel hard ­
ware for long term rel iabili ty.
CALL FOR MORE HYGAINI

hY-tlilio

CUSHCRAFT A3S
'three element triband beam
with optional 30!40m kit. Com ­
pact yet rugged d esig n wi th all
stainless steel hardw are. Perfect
for limited space application.
CAll FOR MORE CUSHCRAnl

BUTTERNUT HF·sB
LIghtweight five band Butterfly
antenna. Small enoug h to turn
wi th aTV rotor- perfect for por­
table or limited space operat ion
or for deed rest ricted stations.
CALL FOR MORE BUnERNUn

~
butternut

mORE DEALS THAn YOU CAn SHAKE ASTICK AT!

YAESU FT·2000D
Competition Class Perfor·
mance. All Mode HF/6m XCVR,
32-Bit DSP. Automatic Tuner, CW
& SSB Memory xevers. 200 Watt
RF Output. and Much More!
CAll FOR YOUR BEST PRICEI

YAESU

YAESU FT·DX9000D
Serious Wortd Gan Perfor­
mance. All Mode HF/6m XCVR,
Massive 6S Color TFT-LCD Dis­
play with Band sco pe, 32-Bit
Digital Signal Processor, Auto­
matic Antenna Tuner, 200 Wan
Output. and so Much More!
CAll FOR YOUR BEST PRICE!

Alfa-Spid • Alpha-Delta · Amerit ron • ARRL· Astron • Bencher - Butternut- Cal-Av - Cornet - Cushcraft
• Daiwa • Dlamond - Force 12 • Gap . Glen Martin - Hcstler . Hygain • leorn • Kantronics • Kenwood
•Lakeview- Larsen •lOG Electronics - M2 · MFJ· Mirage · Pelster -Polyphaser-Phiuystran -Bohn -l ex-Com
•TImes Microwave · uoecua - UniversalIower - US Tower - Van Gorden -vectronks . Vibroplex · Yaesu

YAESU FT·BS7D
Mobile All Mode HF/6m/2m/
70cm XCVR, Built-In DSP, Built ­
In crcss Encode/Decode, CW
Memory Keyer, and Much More!
CALL FOR YOUR BEST PRICE!
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00. Since the ARRL was perceived as
the only "national-in-scope" applicant
eligible to be a nationwide coordinator,
the FCC's Chief of the Private Radio
Bureau, James C. McKinney, changed
the ground rules. If the ARRL would not
handle ham exams, he thought smaller
groups would.

Instead of requiring that VECs be
national in scope. the FCC would now
accept VECs on a "regional" basis.
VECs could coordinate license exami­
nations in one or more of the 13 reo
gions-radio district" through 9. plus
Alaska. the Pacific (e.g., Hawaii), and
theCaribbeanareas (e.g., PuertoRico).

Senator Barry Goldwater. K7UGA,
had been instrumental in transitioning
amateur license testing from the FCC
10 the ham community. Addressing the
ARRL's latest concems, he introduced
a bill into Congress that provided for
exam out-or-pocket expenses in con­
nection with preparing, processing.and
administering examinations. He sug­
gested a beginning reimbursement of
$4.00. which could be increased annu­
ally based on inflation.

On March 6, 1984 the FCC issued a
Notice of Proposed Rulemaking pro­
posing to reimburse Volunteer Exam­
iners and Coordinators.Still to bedecid­
ed was how the expense money would
be distributed. The public comment
date endedon May 7, 1984.Meanwhile,
the FCe announced that 1984would be
the last year in which it would adminis­
ter any amateur radio operator license
examinations, and then only on a quar­
terly basis. It began to look as if ham
exams would be in short supply and
possibly non-existent in the future.

The FCC appointed the Anchorage
Amateur Radio Club as its first VEC on
February 27, 1984. 11 agreed to handle
all ham exams in Alaska, FCC's Region
11 . The Anchorage club was followed
by the Dayton Amateur Radio Associ­
ation and a number of other VEe appli­
cants. Most of them are no longer exam
coordinators. The W5YI Group applied,
and was approved, to become a VEe
on June 12, 1984.

On June 18, 1984 the FCC sent out
its first "lnstructions to Volunteer-Exam­
iner Coordinators: It covered recruiting
and accrediting Volunteer Examiners,
coordinating examination sessions, ap­
plication terms and handling. providing
test materials, examination grading,
record keeping, question evaluation,
and examination integri ty. The opening
instructions only provided for the ac­
creditation of Advanced and Extra
Class Volunteer Examiners.

Coordinating VECs were to screen all

collected information, resolve any dis­
crepancies, and send successful FCC
Form610 documents to the FCC, which
would key in the application data and
issue the appropriate license. It was a
very time-consuming, labor-intensive
job for the FCC, and it frequenlty took
weeks- and sometimes months- for a
license tobe issued by the Commission.

Once the FCC's Universal Licensing
System came on line in 1999, VECs
were required to forward the application
data to the FCC electronically in "batch
files: This drastically speeded up the
receipt of licenses by applicants-from
months to just a few days.

The instructions to VECs were updat­
ed annually by the FCC. In the early
1990s, the responsibility for maintaining
the VEC instructions was turned over to
the National Conference of Volunteer
Examiner Coordinators. Formed in
1985, the NCVEC is an organization
consisting of representatives of all
VECs. Theymeetannually with the FCC
to discussareas of interest to the exam­
iningcommunity and to standardize test­
ing procedures among the VECs.

On July 20, 1984 the FCC released a
Report and Order authorizing reim­
bursement of out-of-pocket expenses.
Part 97 was amended to providea max­
imumof $4.00reimbursementfor 1984,
which would be adjusted annually each
January 1st for changes in the Depart­
ment of Labor's Consumer Price Index.

YEs and VECs were required to keep
disbursement records (since abolished)
and to certi fy annually that •...all ex­
penses for which reimbursement was
obtained were necessarily and pru­
dently incurred: Expense records had
to be retained for three years. (Record
keeping requirements also have been
abolished.) Once a provision for
expense reimbursement was in place,
the ARRL applied for and was certified
as a Volunteer Examiner Coordinator
for all 13 FCC-defined regions.

Volunteer Examinations
One of the problems that soon became
apparent was that the FCC rules gov­
erning examinations referred to ques­
tions and question pools. Nothing was
said about standardized answers. It
was up to the VEC or VE to supply the
answer.

The opening (June 18, 1984) instruc­
tions provided that the Commission
would select the questions to be asked
from the PR Bulletin 1035 series. How­
ever, it was up to the VEC to determ ine
the answer and choose the answer for­
mat to be used. Essay, single-answer,

fitl-tn-the-blenk. multiple-choice, and
even true-false answer formats all were
specifically approved.

Volunteer Examiners were autho­
rized to provide the Morse code testing
materials, although they also could be
provided by the VEC. The only instruc­
tions VECs were given was that "The
form of the examination should be such
as to prove the candidate's ability to
transmit correctly by hand and to
receivecorrectlyby ear textsin theinter­
national Morse code at not less than the
prescribed speed." The FCC said, •... it
has been our experience that a receiv­
ing test is adequate proof of both send­
ing and receiving capability:

The first Conference of VECs was
held in 1985, and representatives of
most VEC organizations attended. It
was at this meeting that the VECs took
the first steps toward standardizing
amateur license examinations.

In 1986 maintenance 01the question
pools was turnedover to theVECs,who
were asked to •...cooperate with other
VECs in maintaining one question pool
for each written examination element."
However, the answers and answer for­
mats were still the responsibility of the
Volunteer Examiners.

With so many different answers and
answer formats to the questions, it is lit­
tle wonder that applicants began ' shop­
ping· for the easiest examinations. Parti­
cularlV popular were examinations with
true-false formats that a few VECs used.

The last "lnstrucnons to VECs· docu­
ment was prepared by the FCC on
February 29, 1990. All further instruc­
tions would be prepared by the VECs
themselves. The first version was com­
pleted in 1991 under the chairmanship
of R. C. Smith, W6RZA,whoheaded up
the Greater Los Angeles Amateur
Radio Group, and submitted to the FCC
for approval. These instructions provid­
ed that each VEC would use the same
multiple-choice-format written ques­
tions, and code tests could only be
passed by copying text for one solid
minute without an error. On November
30, 1992 the FCC's Special Services
Division Chief (Robert H. McNamara)
distributed copies to each of the VECs
and urged that each comply with them.

There you have it-how volunteer
license examining in the U.S. Amateur
Radio Service got going. Today there
are 13separate VECorganizations and
approximately 30,000 Volunteer Exam­
iners who report to them, making test
sessions available frequently and rela­
tively nearby in most cases.

73, Fred. W5YI
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MFJ Balanced Line Antenna Tuner
Superb balance . . . Very' wide matching range . . . Covers 1.8-54 MHz . • .

Tunes an)' Balanced Line
T he MfJ-974HB tunes any ba lanced

lines incl uding 600 O hm open wire line.
450/300 Ohm ladder lines. 300/72 O hm
Iwin lead - - sh ielded or unshielded.

S uperb curren t balance minimizes feed­
line radiation that can cause troublesome TVI
lRFI. painful RF bites. mysterious RF feed­
back problems and radiation pattern distortion.
Excellenl Balance; Excellent Dt'Sign

T he MFJ-974HB is afu l1y balanced
wide range T-NetworK. Four 1000 Volt air
variable capacitors are gear driven. A high­
Q a ir wound tapped inductor is used for 80­
10 Meters with separate inductors for 6 and
160 Meters. The tuning components are mounted
symmetrically to insure el ectrica l balance.

Hal/dies 300 Watts . . . Compact size . . .
MfJ-974HB A I: 1 cu",,111 balun is$19995 placed on the low imped­

ance 50 Ohm input side
to convert the balanced T­

Net-work to un-balanced operation. An
efficient ba lun is made of 50 ferrite beads
on RG· 303 Teflon™ coax to give very high
isolation. It stays cool even at max power.
Balanced Lin~ - Extr~m~/)' Low Lon

Bala nced lines give extremely low loss.
Doublet. horizontal loop. vertica l loop.

quad. double extended Zepp. Lazy H. W8JK
antennas all give efficient multi-band oper­
ation when fed with balanced lines.

tHCO " efer Balanced Line Tuner
MfJ-974B

517995

MFJ · 974 8 . $ 179.95.
Same as MFJ-974 H but
for 6-80 Meter oper­
ation (no 160 Meters ).

160-6 .\fn n'J A IJ Band Doubln A n/nlna
' IFJ-1777, $49,95. 102 ~

feci doublet antenna covers \=:;'
160-6 Meiers with balanced
line tuner. Super strong cus­
10m fiberglass center insula­
tor provides stress rel ief for
450 O hm ladder line ( 100 feel
included). Authentic glazed ceramic end
insulators. Handles 1500 Watts .

• •Cross-Needle SWR Wattmeter .
The .\lFJ-974I1B is II Iullv balanced

true balanc...d linr anlt'n no"tun...r: I I
gives you superb current balance,

Johnson Matchhox
For decades. the Johnson Matchbox has

been the standard of comparison for bal­
anced line antenna tuners. But. it had a
severely limited matc hing range and co v­
ered o nly RO. -10, 20, 15 and 10 Meters.

Th, ",FJ-PUIIB is its successor. II
meets today's needs and even surpasses lhe
Johnson Matchbox outstanding performance.

El"f'}thing lou Sud
The MFJ-974HR gives you excellent

current balance. \ 'CT)' wide matching
range{ 12-2000 Ohms} and covers 1.8
through 54 Mllz continuously including all
WARe bands, 160 Meters, 6 Meters and
the new 60 Meier band. Handles 300 Watts
SS B PEP and 150 Watts cv:

Tu nio2 is fast and easy - - just three tun­
ing controls. You can adjust for highly
efficient broadband low-Q operation or usc
higher Q when yoo encounter extreme loads.

A large three-inch lighted Cross-Needle
SWRJWattmetcr lets yo u read SWR. peak
or average forward and reflected power all
al a glance on 300'60 or 3016 Walt ranges.

A ground post is provided to ground one
output terminal so you can a lso tune ran­
dom wires and coax fed antennas.

Compact 7Y;,Wx6Hx8D in. fits anywhere.
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A mps total. Three high-cur­
rent o utlets for ngs -- 2 POK'l'rPoles· and I
versati le high-curren t 5-way bind ing post.
Seven swucbed outlets for accessories
(20A max) - 5 Powerrotes" and 2 versa­
tile binding posts. Mix and match included
fuses as needed t l - 4OA. 2-25A. 3· IOA. 3­
SA. 2-IA installed). B"ill·i" 0-25 YDC IO/t­
meier. Includes exira 7 pairs of Po",,-erPoI,..
contacts. and 10 fuses (2 eaeh.I ,5,IO, 25.
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MFJ- 11 2K 12 outlets, each fu...ed. 40
59 9 95 Amp.\ total. Three high-cur-

rent o utlets for transceivers .
Nine switched o utlets for accessories. Mix
and match in-cluded fuses as needed (one­
40A. one-25A. four-lOA. four-5A.three-IA
fuses installed). Built-in 0-15 VDC H"lme1er.
Includes extra 12 pairs of PUltrrPoIe- c0n­
tacts and exIra 10 fuses (2 each: I. 5. 10. 25 ,
4OA) - 110 extra cost. 12W"I 'I.Hx1'I.D in.

MFJ Hif/.h Current DC Multi-Outlet Strips
Choose Juper versatile 5-~'ay binding pm'tf ASD/OR A nderson POM!t'rPo/~" connectors
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MFJ-11 26 8 11utlels. each fused, 40
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installed fuses : two 1A. three
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{}'25 YDC fOltmeler. Includes extra 6 Po,",erPoies-an two high-current 5-way
pairs of Anderson Powereote" contacts binding posts, Installed fuses: 1-40A, 2·25A,
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ply. Built-ill 0-25 f DC voltmeter. Two - , "-far .' ;' .\1_ HJt.rr' ...rnn~ -30 d.~'~. back &:u.....eree On' " 'hI on CNdrn dlrft1 from 'If J .

pairs 35 amp S-way binding posts, fused ME:J ~I FJ ENTE R P R ISES. I:\C.
and RF bypassed .for transce~vCTS. Six pairs Free MF.J Catalog 300 Industrial Pk Rd. Starkville.
RF bypassed binding posts With master fuse. & Seare.\( Dea/er • . • lJO(}.647-1lJOO MS 39759 pn: (662! 323-5869
ON/OFF switch. and "O N" LED provide http:// www.mfienterprises.com F X. «~32"'3'6'h" IJI e1P: (662) 32 -0549 . ,
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All MFJ DC power strips have built-in
six foot, eight ga uge. flexible color-coded
cable with ring longue terminals •• 110 extra
am . RF-tight aluminum cabinet has mount­
ing ears and ground post with ..... ing nut.

C heese MFJ's super ve rsatile super
heavy duty 5-w ay binding posts (spaced
for standard dual banana plugs) a nd/or
A1Idenon Po"".,.rPolr 1; outlets.

Each Alldenron PowerPolr W! is mdi­
vid ua lly fused as needed. Standard color
coded automobile fuses plug in externa lly.
Extra POK'('rPo/t4J connectors. contacts.
fuses are included at no extra cost.

J'(?r!;alile 5-Jfo)' Binding PO!"f.~
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ohm resistors in one leg and a 50-0hm resistor and
the antenna in the other leg. When the antenna
impedance is exactly equal to 50 ohms, the voltage
at themid-point of each leg is equal ;no current flows
through diode 0 1 and the reflected power meter
therefore reads zero (which is equal to an SWR of
1:1 ). When the antenna is anything other than 50
ohms,there is unequal voltage across the bridgeand
the reflected power meter reads a voltage that
relates to anSWR of more than 1:1.We will see how
to calibrate this bridge shortly.

Also present is 02, which is connected directly
to the midpoint of the resistor leg to detect forward
power. The two 50K pots are used to calibrate the
bridge, and the total power-handling capability of
this circuit is equal to the wattage of the 5O-0hm
resistors. If you use two tza-wan 1DO-ohm resistors
in parallel for each 5O-0hm resistor, the bridge will
work with up to 2 watts of RF. In addition, for best
results the values of the bridge resistors should be
as close to 50 ohms as possible, so don't hesitate
to use your ohmmeter.

To calibrate the bridge, connect the input con­
nector to a signal source (or transmitter) with an
output that can be reduced to 1 watt. Also connect
a 5O-ohm resistor to the antenna connector as a
dummy load. Carefully study the circuit, and you
will see that the total load impedance presented to
the signal source is 50 ohms. Now adjust the sig·
nallevel to exactly 1 watt. You will know when the
input is correct when the RF voltage across the
input connector (not the load resistor) is equal to
7.07 volts rms. An RF voltmeter or oscilloscope is
handy for making this measurement. If you do use
a scope, you will measure peak-to-peak (pp) volt­
age and should convert the reading to rms by mul­
tiplying the pp value you see by 0.35355 (1 watt
will be equal t02.83 volts pp). Next set the forward­
voltage-meter-adjustment-pot to obtain a reading
of exactly full scale. This point should be marked
as 1watton the meter dial. After making thisadjust­
ment, it is a good idea 10 put a drop of nail polish
on the pot adjustment screw so it will not move.
You can now vary the transmitter power from 1watt
down to O.1 watt, marking the forward power meter
scale in accordance with Table I.

It should be noted thai since this bridge is essen­
tially resistive, you can calibrate it with any sine·
wave signal source (instead of a transmitter)as long
as it can be adjusted to produce at least 1watt. You
can also choose any convenient frequency above
about a MHz or so and the results should be accu­
rate to withinat least 10% over the entire HF range,
which should be fine lor most applications.

Once the forward meter is calibrated. you can
proceed to calibrate the reflected power meter
directly in SWR as follows:

1. Set the signal source to 1 watt (exactty 7.07
Vrms) again.

2. Remove the 5O.-ohm antenna resistor.

50K

INPUT FROM
TAANSMmER

,----10
'7

50K

' 7

SWR Bridge NO.1
The first SWA bridge is designed for measurement
purposes only and is not intended to stay in the line
continuously, as it dissipates a good amount of the
power applied. It just is used to take measurements
and will only handle a maximum of a couple of watts.
Fig. 1shows the schematic diagram of this version.
As you can see, the transmitter (or signal source) is
connected to the top of a bridge made up of two 50·

·clo CO magazine

SWR Bridges and Measurements

N
OWthai the weather is becoming mild again.
it is about lime to begin working on resur­
reeling the station antenna from the ravages

at winter (at least in the northern climates). One
indispensable tool for this endeavor is an SWR
bridge, and this month we will look at how to bu ild
two fairly simple versions at very little cost. While
both maynot be as accurate as commercial or lab­
oratory types, they nevertheless should be ade­
quate for most routine amateur applications.

Fig. 1- Resistive $WR bridge.
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Goo

O.01uF

150 ohms
112 watt

DiOde

nium or IN5712 SChottky devices. If you
can. try to select diodes that are similar
by measuring the forward resistance
with an ohmmeter and using devices
that match as closely as possible.
Carefully solder each component using
only enough heat to make the joint. Be
careful to not damage the cen ter con­
ductor of the coax or the vinyl tape insu­
lation. When you are done, the assem­
bly should be neat and fairly rugged and
should look something like fig . 3 .

Now obtain an aluminum mini-box or

Fig. 3- Wiring of the pickup assembly.

150 00
112 watt

Output

0.01uF

t --- - - ""'''''''' 02

Fig. 2- Details of the pickup assembly.

side of the center conductor and as
straigh t as possible (as shown in the
drawing). Smooth the braid back into the
original position and check each wire to
be sure that it is not shorting to the braid .
Finally, carefully tape the assembly in
place with black vinyl electrical tape. For
best results try to make everything as
symmetrical as possible.

Next wire the pickup assembly as
shown in fig. 3. The capaci tors should
be common 0.01-IJF ceramic types. and
the diodes can be either 1N34 germa-

Watts Yolts RMS Yolts PP Watts Volts RMS Volts PP
1 7.07 2.82 0.5 5.00 1.42

0.9 6.70 2.55 0.4 4.47 1.13
0.8 6 .32 2.26 0.3 3.87 0.85
0.7 5.91 1.98 0.2 3.16 0.56
0.6 5.47 1.69 0.1 2.23 0.28

..

Table 1- SWR bridge NO.1: Vary the transmitter power from 1 watt down to O. 1
watt, marking the forward power meter scale in accordance with this table.

SWR Bridge No.2
Unlike the first unit, the second SWR
bridge is designed to handle much more
power and is also intended 10 stay in the
line (between the transmitter and anten­
na) continuously. It is based on a design
produced by the Heath Company many
years ago in its popular HM-11 SWR
bridge and will require a minimum of
about 20 to 25 watts at 3.5 MHz. drop­
ping to 5 watts or so at 30 MHz for prop­
er operation. For this version the pick­
up assembly must not only cany higher
power, but must not drop any significant
amount of RF between the transmitter
and antenna . Often (these days) this
assembly is made of a toroid core
wound with several turns of wire and
placed over the HF coax going from the
transmitter to the antenna. There is
another way, however (as used in the
older equipment), and it doesn't require
any special ferrite core. Fig. 2 is a dia­
gram of a pickup assembly made in this
manner from a 1G-inch length of RG-8
coaxial cable , which you might have
"floating around" in your junk box.

To build this assembly, first carefully
remove the outer jacket of the coax with
a single-edge razor blade. Use the blade
gently and only cut deep enough to
remove the jacket. Try not to cut or nick
the braid (or your fingers, for that mat­
ter). Next cut the braid so that about 1
inch of center conductor extends on
each end. Push the braid toward the cen­
ter from each end so it "bunches up" and
leaves some space between it and the
center conductor. Now slide two 12-inch
lengths of #20 enameled wire between
the braid and cen ter conductor until they
poke out of both ends. Next arrange the
wires so that they are on the opposite

3 . Adjust the retlected-power-adjust­
ment-pot so the meter reads full scale.

4 . On the reflected power meter dial
mark the full scale position as infinite.

5. Remove the signal.
6. Mark. the 50% point on the scale as

3 :1
7. Mark the 33% point on Ihe scale as

2:1.
8. Mark the 20% point on the scale as

1.5 :1.
9 . Mark the 0 point on the scale as

1:1.

Again put a drop of nail polish on the
pot shaft to prevent movement. Now con­
nect your antenna and "see~ what the
SWR in the line actually is. Remember,
do not app ly more than 1 watt of power
or you will damage the ci rcuit, and also
don't forget to remove the bridge from the
circuit after your measurement.
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chassis that is large enough to hold the
pickup assembly you have just buih and
mount two S0-239 coaxial connectors,
the meier, switch, and ADJ pot as shown
in fig. 4 . The locat ion of the pickup
assembly is also shown for reference.
Note that if you do not wish to use a very
large mini-box, the pickup assembly can
be bent in a loop as shown in fig.5.lf you
choose this layout, be sure to bend the
loop carefully and smoothly, keeping the
pickup wires properly oriented. Finally,
wire the circuit shown in fig. 6. The meter
can be any panel meier with a sensitivi­
ty of 100 microamperes (full scale) to 1
milliampere. The more sensitive the
meter,the less power needed for opera­
tion of the final bridge.

To calibrate this SWR bridge connect
your transmitter (set to CW) to the input,
and a high-power 5O-ohm dummy load
to the output. Set the REV CAL 10K trim
pot to the middle of its rotation and the
CAL switch to the FWD position . Apply
the maximum amount of power you
wish to pass through the unit, but be
sure not to exceed the rating of your
dummy load. Now adjust the 50K AOJ
pot to exactly full scale. Reverse the
connections to the transmitter and
dummy load. set the CAL switch to
SWR, and check that the meter still
reads full sca le. Do not touch the set­
ting of the 50K AOJ pot at this time. If
the meter does not read exactly full
scale, vary the 10K REV CAL pot until
it does. You can now reverse the trans­
mitter and dummy-load position again
and calibrate both the power and SWR
scales on the meter as per the method
used for the f irst SWR bridge. Now,
however, the power markings will be
greater (in accordance with the formu­
la P = E2/R). For example, 10 watts will
produce 22.3 volts rms and 100 watts
will produce 70.7 watts rms. However,
the SWR scale markings will be in the
same ratio as the procedure previously
given. Note that it is not important to cal­
ibrate the power readings on the meter
unless you really want to, but the SWR
scale is, of course, what this is all about.

In actual operation, connect your
transmitter and antenna to be adjusted
to the appropriate connectors. Set the
switch to FWD, turn on the transmitter,
and quickly adjust the ADJ pot for exact­
ly full scale. Now switch to the SWR
position and read the SWR. Then make
your adjustments!

Summary
Once again I wish to say thai these
bridges are not laboratory instruments.
They are only intended to give you a

Aluminum Mini-box

c::

o

o

o

o

AOJ Pot

Adjustment Pol

Panel Meter
Cutout

Aluminum Mini-OOx

50-239 UHF Connectors

Piekup Assembly

o

o

rn
SPOT Switch

S~239 UHF Connectors

o
o
o

o

o

1 -'

SPOT Switch

Fig. 4- Location of the major components.

Fig. 5- Alternate location of the pickup assembly.
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reasonable indication of the condition of
your antenna. A precision SWR bridge
requires careful matching of the pickup
assembly, diodes. components , and
overall symmetry of the ci rcuit and is
beyond the scope of these simple
approaches.

I hope the above is not too involved.
but if you want to give it a try please do
so. There are no really dangerous AC
or DC voltages to worry about. only RF,
so as long as your transmitter is not
being keyed . there is not much risk to
you. Be careful, however. as you can
get a nasty RFburn if you key the trans­
mitter while touching any of the internal
components (especially a t higher
power). Have fun and please let me
know of y our successes, failures, or
interesting mod ifications that you come
up with, and I will be grad to pass along
the more interesting stories I receive .

In closi ng , I would like to direct those
nostalgia buffs to a website I have found
that should stir up many memories:
< htlp :/Iwww.he irloomradio .com/ > .
John l overing. KC1XG. presents many
photos of vintage equ ipment. old radi o
programs, and all sorts of information
just too numerous to mention. l ook at
the website and I am sure you will not
be disappointed . 73 , Irwin, WA2NDM
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Null

Peak

Peak

A Simple loop 10 Build
Here is a simple low-noise loop antenna you can
build easily (photo A, figs. 2 and 3) . Also, by send­
ing some DC power back up the coax, you can
tweak the tuning for your favorite part of the band.

I took advantage of a spectrum analyzer with a
tracking generator into a resistive bridge to tune
up this loop. However, if you build it close to the
dimensions given in the figures. just firod a good
steady signal and peak on it. If you have a trimmer
capacitor in the 150-300 pF maximum range, it
makes a good tweaker across the diodes.

source in the null. The null can also be very effec­
tive to null out strong QRM stations. Also, if the
loop is small enough, you would hardly be the first
ham to just set it on top of the rig so yu can quick­
ly twist the antenna to a null. I have never tried
putting a loop on a small TV rotator. but that is cer­
tainly one way to do it. Simply twist the rotator for
best reception.

Justconnect your receive loop to your HF receiv­
er and start looking for those weak signals. The
first thing you are going to notice is that signals are
three or four s-uous down from what you are used
to. This lower signal level is typical, but have you
noticed that the noise floor is down five S-units?
Try a lew different locations, rotate the loop in a
few differentdirections.and youprobably can bring
that noise floor down even more.

Loop

A
s we covered in the March issue in this col ­
umn , a lot has been written about the low
noise, or noise reducing. characteri stics of

small loop antennas. Loop antennas pick up the
magnetic portion of the electromagnetic spectrum,
or radio waves. Thus. loop antennas tend to reject
local noise, wh ich typically is radiated in the elec­
trical . or E, field .

A lot of this E-field noise comes from AC power
lines. Therefore. it is best to position your loop
antenna away from power lines in the house.
Sometimes moving a loop just a few feet can rea t­
ly drop the noise floor. If you can, try different spots
around your QTH.

All small loops have a figure-a pattern, as shown
in fig. 1. with the nulls in the direction of the broad
side of the loop. These nulls can be very handy.
By turning the loops. you can often put a noise

·'626 Vineyard, Grand Prairie, TX 75052
e-mail: <wa5vjb@cq-amateuNadio.com>

More on Small Loop Antennas
(J) '"•
0 ~

~c • •z
C ~
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Photo A- The loop antenna and the diode bias
supply.

Fig. 1- The small loop antenna and its figure-8
pattem.
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Fig. 3-Dimensions forall three versions
(40, 60, and 80 meters) of the loop
antenna. Yes, all three are the same.
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took a while for the antenna to change
frequency as the two coupling caps
charged and discharged. Another
learning experience: More capacitance
for a lower impedance is not necessary
a good idea. You want just enough to
do the job, and a good old . 00 1 -~ F cap
works fine. The tuning pot can be most
any value from 5 to SooK. For my first
version I used a SOOK-ohm pot and
didn't even install a power switch. The
theoretical life of an alkaline battery in
that circuit is well over a year. Heck, I'll
probably forget and leave it on anyway.

The diodes in photo C can be most
any diode in the 1N400X family. There
are many variable caps available in the
50-pF range. Three seemed to work
best on 40 and 60 meters, but an extra
one helped down on the eo-meterband.

What Next?
This is a simple project, but there are
also many ways to improve a loop

80 Meters
Eight turns, four diodes, 100 pF across the
four diodes

Parts List

Diodes: 1N4001-1 N4007
Capacitors: .001 IJF (two)
Potentiometer: 10-1 00 K ohms
22-gauge wire was required

40 Meters
Five turns, three diodes

Fig. 2 Schematic of the loop and its diode bias supply.

60 Meters
Five turns, three d iodes, 47 pF across the
three diodes

Power
The power supply shown in photo B is
quite simple. I ran my tuner off a single
9-volt battery, but there are several
advantage to increasing the voltage to,
say, 18 volts using two 9-volt batteries.
However, try to avoid using an AC
power supply. The whole idea is to get
away from power lines and their noise,
and now you want to connect the AC
power line directly to your antenna?

For the coupling capacitors you want
to use something between 10,000 pF
and .001 IJF. For those of you who are
into nano-Farads. that would be
between 10 nF and 100 nF. The cou­
pling capacitor is not critical for the tun­
ing, but when using very very high val­
ues for the tuning potentiometer, it took
a while for a .1-IJF cap to charge and
discharge. Thus, I tumed the pot, but it

There are a lot of waysto useyourloop
antenna. For years I had mine fixed in
the attic. I cranked up the volume on the
rig pretty high so I could hear the noise,
went up into the attic, and rotated the
loop for lowest noise. It stayed in that
position for the next 10 years.
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Photo B- The HF loop diode bias power supply.

www.cq·amateur-r.dlo.com

antenna. Building the loop with a Faraday shield will reduce
noise pickup even more. Winding the coils in a more spread­
out manner. using bigger wire. improved impedance match­
ing, and high-impedance preamps will also improve the Q
(quality factor) of this antenna. The efficiency of the loop as
an antenna is directly related to its Q . as is the loop's ability
to help filter out nearby strong signals. We will see what kind
of feedback we get from you, our readers. on your interest in
read ing about more advanced loop antennas.

Increasing the Q
After the last column. I received an excellent e-mail from
G3RZP. Peter went into some of the more exotic ways of

Photo e- The HF diodes and trimmer capacitor.

May 2007 • CO • 69



Photo E- The common wire vertical
coflinear antenna.

The Dayton Hamvention® is later this
month, so if you make it out to the Hara
Arena, I hope to see you there. I'll be at
slot #915 in the fleamar1<et and also at
the CO booth. Now to get some more
antennas in the air!

73. Kent, WASVJB

wavelength from top to bottom. This
forms a vertical collinear antenna not
unlike the Cushcraft Ringo Rangers for
many of the common mobile wire verti­
cals such as the one shown in photo E.

WiFi Antennas
Now for something quite ditterent. Ever
wonder what is in some of those WiFi
antennas? Photo D shows a vertical
collinear antenna for 2.4 GHz etched on
PC board. The antenna had two layers
of black solder mask on the board to
hide the antenna pattern, but 20 min­
utes with light sandpaper brought out
the traces.

The straight-line sections are ' 12
wave long. The meandering line delay
sections are almost, but not quite, 1' 12
wavelengths in length and physically ' /4

increasing the Q of a loop antenna. One
was by using a 6922 valve. or as we say
in the U.S.• a vacuum-tube preamp. The
6922 is an excellent high-impedance,
low-noise tube used in thousands and
thousands of Tektronix oscilloscopes
as the probe preamps. However, I'm a
little reluctant to recommend tube cir­
cu its these days. On the other hand, the
high input impedance of a tube will
greatly increase the Q of the antenna,
and tubes will easily withstand high volt­
ages from nearby transmitters.

Peter also uses a small electric motor
to remotely drive his trimmer caps .
Mechanical capacitors have a much
higher Q factor than the varector capac­
itors I used in this project.

Photo D- the inside of a WiFi vertical
collinear antenna.
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Antenna Tuners:
The Good, The Bad, and The Ugly
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A
mos, useful accessory for eny 'tow bands"
(the high frequency [HF] bands below 30
MHz) ham station is an antenna tuner.

l ooking at the ads in COcan attest to this. There
are many antenna tuners available today, in~lu?,

ing automatic units and tuners that are built-in
"options" on new transceivers. In addition, hun­
dreds more are out there on the used-equipment
shelves and at swap meets and flea markets.

With all this hardware available, one must won­
der whether an antenna tuner is a ham shack
'necessity" or a frivolous add-on. I. suppose w.e
can say it is a little bit of both, so this column wIll
explore the various aspects of the modem (and
not so modem) antenna tuners.

Anantenna system consists of the antennaele­
ments and the feedline, usuallycoax cable. There
are also "open wire feeders,- but to keep things
simple, let's limit this column to the use of ccext­
al cable. The leedline is an important part of
the antenna system, since it notonly connects the
radio to the antenna, but it is also a component
that contributes to the overall impedance of
the system. .

All currentlyavailable ham gear. and most radio
equipment ingeneral. hasantenna inputports that
are optimized for a 5O-ohm antenna system. If
your antenna system is anything other than 50
ohms, there will be some sacri fice in transferring
powerfromthetransmitter,along the feedline, and
out to the antenna.This mismatch iscalled reflect­
ed power. When the transmitter and antenna sy~­

tern are mismatched, some of the RF power IS

reflected from the antenna,alongthe feedline,and
back into the transmitter. These voltages can be
quite high and may represent a safety hazard,
depending on how much power is being transmit­
ted. Reflected power is usually represented as
standing-wave ratio, or SWR, with a 1:1 SWR
being the best possible arrangement,as no power
is being reflected. A little bit of reflected power IS

okay, but today's solid-state transceivers can ~
damaged when the SWR is 3:t or greater. At min­
imum, most of your transmitted signal ends up
heating the transmitterand feedline,creating inef­
ficiency (and thus, not many contacts), and at
worst damage to your rig can result, even though
the radio's protection circuit starts -kicking in- and
reduces power output. Remember that all that
wasted (rettected) energy is going backward and
not out into the air!

By the way, when SWR goes up (a bad condi­
tion),power goesdown,andvice-versa.This iswhy

°16428 Camino Canada Lane, Hunting ton Beach,
CA 92649
e-mail: <kh6wz @cq-amateur-radio.com>

most SWR meters also include a power function.

An Antenna Tuner: Yes or No?
Since many 01 us have restrictions on our ham
radio budgets, we should consider whether or not
we really need an antenna tuner inour station line­
up. This may be a complex question to answer,
but here are some general guidelines.

You may not need an antenna tuner if you have
a nice, store-bought antenna system such as a
beam or vertical, which is optimized for a good
match when it is properly assembled and adjust­
ed. Examples of these antennas are advertised in
CO and other venues. These are pretty much
"assemble. install, adjust, andplay"and represent
good value. since all of the desiqn work a~ all
the parts are included. However. if you are In an
"experimental" or "trial" stage of HF operating, or
if you have limited space, a simple and cheaper
antenna made of wire can be built and used. In
this case, it is likely that you will make good use
of an antenna tuner of some sort.

An antenna tuner can expand the Irequency
bandwidthofantennas,especially underfieldcon­
ditions or emergency situations. For example, if
your antenna is tuned for the low.end of a pa~ic­

ular band and you desire operation on the high
end of the phone band, your rig most likely will
need a little help in matching your operating fre­
quency to the antenna capability. In other words,
let's say that you built and installed a 40-meter
dipole cut for the middle of the band, because you
are studying lor the General class license a~d you
want to operate both CW and phone. By ustnq an
antenna tuner, you should be able to make the
antennausable over theentireband.Thiswayyou
can use most of your hamming time operating
rather than building another antenna.

It should be noted that an antenna tuner does
not actually tune the antenna. 11 tunes the anten­
na system by adding capacitive and/or inductive
reactance to make the transmitter -see· an over­
all impedanceof dose toSOohms.This maximizes
power transler and gets more signal out to the
antenna, but it does not change the resonant fre-­
Quency of the antenna.

One thing to mention is that although an anten­
na tuner can be thought of as a "maqlc box· that
can "transform" a bad antenna into a good one,
there may be some cases when the tuner maynot
be able to fix a very badly matched antenna to the
rig. While it is true that ham radio stories are full
of examples of incredible compromise antennas
used to make contacts, ultimately this will depend
on the capability of the tuner and how much it has
to work to get a proper match. Speaking of incred­
ible antennas, Patty Winter, N6BIS, has made
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be found in your transceiver or antenna­
tuner operating manual. The RF con­
nections between the rig and the SWR
meter, as well as the cable between the
meter and the antenna tuner, are 50·
ohm coax.Most dealers sell short jumper
cables just for this purpose. You can
build these cables yourself if you are
handy with a soldering iron.

This is a good time to suggest that the
coax jumpers should be as short as pos­
sible, and you should avoid "elbow
adapters" as much as possible. These
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Let's Hook It Up
Fig. 2 is a diagram of a station with an
external antenna tuner and separate
SWR meter. More complete details can

01 course, price is a factor , too. Used
units often are available, and if they are
clean and are not damaged by arcing ,
they can be among the best buys in the
used-equipment market. Ask your deal­
er or your fellow club members to see if
you can get a good deal.

What Do They Look Like
and Which One Should I Get?
All antenna tuners, regardless 01brand
or model, consist of adjustable coils and
capacitors (see fig. 1). Other doodads
may be added to the antenna tuner,
such as meters and antenna selection
switches. In addition , there are fully
automatic, microprocessor-controlled
versions that interface with your brand
of transceiver. These days many rigs
even have an automatic antenna tuner
built into the radio.

With all these choices, it is easy to
become confused . However, you may
want to consider at least three things
when you go shopping for a suitable
tuner for your shack:

Power rating. Even though your rig
is probably rated for about 100 or 200
watts, it may be a good idea 10 get a
tuner with a more robust power rating.
This is because if you have a very high
SWR, chances are good that a ' ight­
weight" tuner will arc-over. and possibly
be damaged. Remember, reflected
power is bad energy (high voltage)
going back to the radio, and the RF
energy jumps across the components
inside the tuner, usually making scary
buzzing or crackling noises and sparks.
I recommend the higher rated tuners
(1 .5 KW or more) over the smaller ones,
unless you are running a QRP (low
power, usually 5 watts or less) station.

A built-In SWR meter. These days
many rigs have a power and/or SWR
meter built-in, so this may not be nec­
essary. However, if your rig does not,
you must have some way of "seefnq"
what the SWR (or power) is. and the
only way to do this is with a meier.

A " ro ller Inductor." This is an ad­
justable coil that uses a little metal
wheel that follows the wire coil as a
means to tune it. Many tuners have coils
with fixed points that are adjusted with
a multi-posit ion switch. These are fine
and easier to use, but the roller induc­
tor can go "in-between" the fixed set­
tings in switched inductors. This is sim­
ilar to stereos that are equipped with
"stepped" volume (or other) controls,
versus a sliding or rotating knob.

contacts with over 100 countries using
her aluminum motor-home awning as
an antenna . Of course, the only way to
tum an awning into an antenna is to use
an antenna tuner.

Therefore, an antenna tuner seems
to be a very handy accessory, even
though you may have a ' perfect" anten­
na system. This is the good part of hav­
ing an antenna tuner in your station.
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TO GROUND CONNECTION

I

First, tum on the rig and select your
operating frequency. While listening
(not transmitting yet), adjust the tuner
controls for maximum noise coming
from the receiver. This can be either
background static or other stations talk­
ing. By doing this, we are "peaking" the
receiver and getting the tuner close to
the operating frequency.

Next make sure your selected fre­
quency is clear. This means that if you
heard people talking, then you must
tune to another frequency so you will not
cause interference. Double-check to
make sure you are within your operat­
ing privileges and thai you are in the
proper mode segment. Tum the power
output control on your rig to the lowest
power setting. Put the rig into CW mode
and transmit a signal. Adjust the power
output control so that the SWR meter
moves to the right-but make sure you
are not transmitting at full power!

Now adjust the tuner controls so the
SWR meter indicates as close to 1:1 as
possible . If you have a power meter, you
should see the power output go up as
the SWR goes down, and vice-versa.
You also may tune for maximum power
output. Remember, when you are doing
all this tuning up, you are transmitt ing a
radio signal, so do this in short bursts
and as quickly as possible to minimize
interference.

Finally,move the power output control
to full power and re-tune. Since you have
already done this at low power, only
slight adjustments, if any, should be
required. Remember to identify yoursta­
tion as you finish this tune-up procedure.

Now you are au set to gal It may be a
good idea to mark the front-panel con­
trols with a grease pencil or masking
tape so you can quickly reset the
controls the next time you operate the
station.

Remember that the antenna tuner is
a station "accessory," and as such, you
mayor may not need a tuner. If your
antenna is properly matched and pre­
sents a low SWR to your rig, save your
money for another station accessory.
However, if you want 10 extend your
capability, or if you have a non-opti­
mized antenna system, adding a good
antenna tuner is a sensible idea.

One more thing: Building your own
antenna tuner can be an enjoyable pro­
ject. Many construction articles on
building antenna tuners have been pub­
lished over the years, and one of these
might be a great project to try. Also, for
inspiration lake a look at the CO
Bookstore for some good material on
antennas and antenna systems.

73. Wayne, KH6WZ

000

ANTENNA

Tun ing the Tuner
Okay, so now we have a very efficient
station, because the antenna tuner can
optimize power transfer from the rig to
the antenna. l et's put it on the air. In
this example, we are using a "manual"
antenna tuner.

and not plastic) or a ground rod near
your station.

SWR METER
TRANSCEIVERo I II-__-n,ll-__A~NTENNA TUNER

OOO~ I

Fig. 1- Here's a look inside a typical automatic antenna tuner. Various inductors
(coils of wire) and capacitors are switched in and out with relays and micro­
processor controls in the radio to find a "pertect mstcn"between the antenna sys­
tem and the rig. The entire tuning process takes only a few seconds. Manual
tuners are vel)' similar, but a control knob and hands replace electric motors to

tum the controls.

Fig. 2- Here is the proper sta tion setup with an antenna tuner and SWR meter,
Inter-connecting cables should be kept as short as possible and heavy wires

should be used for proper grounding.

little connectors add losses to the sys­
tem, and even though small, over time
these extra parts can be an additional
source of failure.

In addition, all of the units should be
connected to an earth ground with
heavy wires. Make sure the connec­
tions come to a single point, as shown
in the diagram. You can either connect
to a cold-water pipe (as long as your
plumbing is galvanized steel or copper,
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• Ultra-flexible antenna with SMA
connector avoids breakage

• 39 CTe SS tone squelch
(encode+decode) settings

• Tone bum function (1.000. 1450. 1750
and 2100Hz)

• Battery-drain function avoids memory­
effect

• Cloning feature
• Ni·MH standard also uses optional

Uthium-ion and NiMH battery packs or
M dry cell case

• SMA antenna port
• 2·level attenuator
• Waterproof single midspeaker jack

• New, two-touch repeater access
• High grade waterproof materials

compatible to IPX7* (submersible
1m/3ft. for 30 min.)

• Rugged pobcarbcnate body resists dirt.
dust and moisture

• large -40mm internal speaker for great
audio!

• Highly visible backlit alphanumeric
display

• Direct frequency input through
illuminated keypad

• 200 Memories, plus one call channel
and one repeater access parameter
memory

• VFO. Memory and Scan modes

These powerful HTs make perfect companions
for outdoor activities like fishing, camping

or snow-sports.
The rugged polycarbonare materials are compatible to IPX7* so these HTs are
submersible Im/3ft. (or 30 minutes!And unlike water-resistant radios you may

have looked at before. the DJ-VI7 and DJ-V47 both have a large 40mm internal
speaker so the audio is clean and crisp. not muffled. You can enjoy SOOmW max

..... .... audio-output. new two-touch repeater access. and over 200 memories.
A special battery-d rain function helps avoid battery memory-effect. Other

features include an ergonomic design. ultra-flexible antenna with SMA connector.
39 CTeSS settings. split function. two-level attenuator and more.Whatever your

idea of outdoor funAllnco's OJ-VI? and DJ.v47 are ready to take on the
challenges of rain, dirt and dust and come back for more.

DJ·V17T 144 MHz HT
. DJ·V47T 440 MHz HT
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Vacation Mobiling
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A
s the warm-weather season comes upon
us, thoughts of vacations and mobile oper­
ations cross the minds of many ham radio

operators. Never being the type to walk away from
a challenge. several times I have taken on the
cause of combining two of my favorite pastimes.
ham radio and vacationing. Of course, there's not
much challenge when taking a vacation on the
road with your own well-equipped mobi le setup.
However, what if there's an airplane ride between
you, your destinat ion. and the mobile from which
you intend to operate? Now there's the challenge!

Fun on VHF and UHF
Let's presume you're headed for a nice vacation
spot and you want to include mobile ham opera­
tions as part of your getaway. Before you travel,
decide what bands you want to work. If it's
VHFIUHF, th ingsshould be prettyeasy. Yourtrav­
el checklist should include a multiband HT, a small
magnetic-mount mobile antenna, and a means of
charging the battery in your HT; ideally the latter
would be 12-VOC "ciqar lighter" power cord for
your transceiver. You don't have to take a large,
elaborate antenna, one of my favorites for travel
is the little -gumdrop" antenna, so-named for its
small but powerful magnet that's about the size of
a chocolate candy "kiss.- I've seen them at ham
conventions for as little as $10 and they work
acceptably on VHF and UHF. You won't get a lot
of gain, but compared to the duckie antenna on
your HT, it's tar better in terms of getting signal out
of the car and off to the repeater. Best of all, it fits
easily in a suitcaseor airplane carry-on bag.You'll
also want to have a copy of the ARRL Repeater
Directory or some similar publication. If you real-

·5904 Lake Lindero Drive, Agoura Hills, CA 91301
e-ma il: <aa6jr@cq-amateur-radio.com>

ICOM'S new IC-70c0 is typicaf of tOOay's com­
pact mobile rigs that let you operate HF, VHF, or
UHF while on the road, (Photo courtesy of

fCOM America)

Iy plan in advance, search the web for repeater
information pertain ing to your destination. You
may be able to load your HTs memories in
advance or from the notebook computer you
thoughtfully brought along. A nice. but not neces­
sary option would be a speaker-mic for the HT.

It's fun to listen in on repeater conversations in
cities away from home.While there are many sim­
ilari ties, there are subtle differences and each
repeater seems to take on its own personality
traits. A good operating tip is to listen for a while
before speaking and then drop in your call. Start
by mentioning that you've been listening and
enjoying the conversation and introduce yourself
as a visitor. More olten than not, you'll be wel­
comed into the group. You also may get timely
assistance with directions or guidance for a good
local restaurant.

Traveling with HF
I've takenan HFsetup on several tripsand enjoyed
making contacts from interesting locations. For
instance, while HF mobiling on Kauai, Hawaii, I
was the subject of a pile-up! Granted, I wasn't
"rare" OX, but I felt like I was and I passed out a
lot of needed contacts to county hunters and
Worked All States paper chasers.

These days it's relatively easy to take along an
HF rig with a mobile antenna setup. I'm very fond
of the DiamondK-4C>O-318C swivelantenna mount.
I've used it as a trunk or hatch mount on several
different vehicles.

My HF antenna of choice is the Outbacker Tri­
Split, which breaks down into three pieces that
slide into a small travel bag that fits in most suit­
cases. 1I's rugged and believe me, I have abused
mine, only to be surprised at its durability. 1Is main
advantage is mulliband capability, but it can be a
bit tricky to tune for a good match. Other choices
might include a "stick' vtype antenna for a specific
band, many of which can be purchased for about
$20. There are other choices; check out the ads
in CO and at ham radio dealer websites. Again,
plan ahead for the bands you think you'll work. On
one trip I even took along a dipole antenna, strung
it between two palm trees on the beach, and
enjoyed making HF contacts. While not -mobile"
in the strictest definition of the term, it did allow me
to enjoy my hobby as a ' portable" operation.

There is a wide array of rigs to choose from.
ICOM, Alinco, Kenwood,and Yaesu all make com­
pact, reliable mobile rigs. Bear in mind thai if you
plan to use cigar-lighter power for your rig, it's wise
to run less than 100 watts output. Peak power
could cause a 'use malfunction, and unless you
have extras it's ·game over." Trust me; I found out
the hard way.

Iadded to the flexibility ofpowering my HF trans­
ceiver by putting heavy current quick connectors
on the rig's power cable. I can then quickly choose
from a variety of cable terminations appropriate to

1
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The Alinco DX·70 covers HF plus 6 meters and includes a
detachable control head (as do many other rigs), permining
you to mount the transceiver itself in the trunk orother incon-

spieuous spot. (Photo courtesy of Alinco)

Kenwood's T$·50 was one of the first compact mobile HF
rigs to hit the market. (Photo courtesy of Kenwood USA)

_ .cq-amaleur-radio.com

the powersource best suited to myneeds:cigar-lighterpower
plug. or clamps thai connect directly to battery terminals or
to the matching connectors I have on a light-weight switch­
ing power supply that also travels in my "go kit; equipped
with output wires with the same quick connectors.

Also keep in mind that HF operations while mobile are like­
ly to be marginal. My best experiences occurred while I was
parked with the vehicle's engine off. A truly worthy HF mobile
setup takes time invested in a good installation, including
attention to grounding and eliminating sources of vehicle
noise. Vacations don't often allow for such considerations,
and sometimes what you get is. well, what you get. I've had
vehicles that are electrically noisy and others that emitted

Yaesu's FT-857 also covers the HF, VHF, and UHF ham
bands as well as wide-coverage receive. It is said to be the
world 's smallest HFNHFIUHF mobile transceiver. (Photo

courtesy of Vertex-Standard)

May 2007 • CO • 79



barely an electrical whisper. Without a
lot of advance planning, it's purely "luck
of the draw."

Travel Kit Basics
Here are some suggested basics off-the-shelf items to take along in order to enjoy

mobile cceretcos away from home.

VHFIUHF
• Multiband HT
• Battery charger
• Cigar- lighter power plug
• Small magnetic-mount antenna
• Repeater guide
• Original or copy of your license

Options
• Small antenna tuner
• SWR meter
.. Switching power supply (20 amps or more output suggested). If traveling outside the

USA, be sure the power available at your destination matches the input 01your power
supply.

• Wire dipole antenna
• Computer lor logging

HF
• Compact HF transceiver WIth microphone andfor key
• Multiple powercable attachments (cigar lighter, battery clamps, ring connectors)
• Mobile antenna
• Antenna mountand tool lor securing suctl
• Antenna cable
• Short run of wire for grounding rig
• Short run of coax
• Small tool kit (wire cutters. adjustable wrench. pliers. net and Phillips-head
screwdrivers)
• List 01 band priVileges
• Logbook
• Watch/dod< that keeps UTe lime
• Original or copy 01 license
• Copy 01authority to operate if outside USA

Some Ground Rules
I have trave led extensively over the last
several years and have never had a
problem bringing an HT aboard a com­
mercial flight in the USA or Canada. It
simply hasn't been ra ised as an issue
at the many security checkpoints I have
encountered.

I also have packed my HF transceiv­
er, mobile antenna, and other acces­
sories in a suitcase and shipped those
items as checked baggage and never
had a mishap. Just be sure your radio
is well packed , and the original shipping
box is a good place to start.

Also, before investing all your confi­
dence in a magnetic-mount antenna,
bear in mind that many cars have non­
ferrous surfaces. I was surprised to find
that even some trad itional "large" cars
such as the Ford Crown Victoria and
Mercury Grand Marquis have aluminum
hood and trunk lids. Several other cars
have plast ic or fiberglass body parts .
Always have a "plan B~ when such cir­
cumstances present themselves.

Finally, be sure you have a copy of
your FCC license with you (which is
requ ired per the rules). On a few occa­
sions it has helped explain my presence
to curious law-enforcement officials. If
you're traveling outside the USA, check
ahead to see what licensing requ ire­
ments there may be at your destinat ion.
International operating requ irements
can be found at ewww.arrl.crq/
FandESJfieldJregulalionsJioJ>. In these
days of heightened security, you don't
want to be explaining your radio opera­
tions to suspicious officials. Also, use
some common sense. Avoid operations
near potentially sensitive locations.

Additional Benefits
There is added value to having a travel
kitforyour HFcommunications. You will
also have "packaqe" of gear thaI's easy
to use for Field Day, camping trips , or
emergency communications . When­
ever you use your portable gear you
also will be learning tips and tricks on
what works (and what doesn't j .

Dayton Calls!
Hopefully as you read this you're mak­
ing final plans for a trip to the Dayton
Hamvention® for the annual gathering
that ce lebrates our "qeekiness," (a term
I wear with pride!). With the recent
changes in FCC licensing require­
ments, I suspect the Dayton gathering
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will see keen competition among retail­
ers forthe many new HF licensees look­
ing to bring home a new radio. See this
as your opportunity to also pick up a rig
that can double as a mobile or maybe
even purchase that second "mobile" rig
that allows you to join the many new
hams on the bands. Dayton is also a
great place to check out mobile instal­
lations, espec ially the many ways
antennas can be mounted on vehicles.

Here's a wann welcome to the many
hams with new HF privileges. We hope
to hear you on the bands, and there's
much enjoyment to be gained from
operating HF mobile. Hope to see you
at Dayton!

Legislation
There is growing concern about "d is­
tracted driver" accidents largely rising
from the popularity of cellular tele­
phones. I recently saw a proposal to ban
cell-phone use by pedestrians crossing
the street! Unfortunately, several states
are responding with broad legislative
proposals that could also result in a ban
of mobile amateur radio communica­
tions while a vehicle is motion.

Of course, it's never a good idea to
engage in communications that result in

distracted driving and I'm not proposing
that. However, 1see a profound differ­
ence in mobile ham radio operations in
that they don't require continually hold­
ing a device to your ear. You only speak
sporadically and you may be participat­
ing in a public-service activity such as
Skywarn, or a similar endeavor. Also,
when it's necessary for me to give com­
plete focus to driving , I put the micdown.

If your state is among those consid­
ering such measures, be sure to com­
municate with your elected slate repre­
sentative, asking for an exemption that
applies to licensed amateur radio oper­
ators, highlighting the many beneficial
services we provide, such as motorist
aid, emergency response, ARESI
RACES, etc.

We Need Your PhotosI
Help! I'm out of mobile photos. Please
send to my e-mail address (on the first
page of this column) high-resolution
digital photos of your mobile setup so
we can show the world your great ideas!
Also include a few lines of what you
have and how you did it. plus anything
else you think would be of interest to
readers of this column. Thanks, and
happy mobiling! 73, Jeff, AA6JA
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A Behind-the-Dials Look
at Transmitters

r

A
Pproximately two years ago in
this column I featured a three­
part behind-the-dials study of

shortwave receiversandhowthey work.
However, I never lollowed up (until now)
with a similar study of transmitters and
the ir ci rcuit switching arrangements as
used in transceivers. I must emphasize
that the following discussion is present­
ed "plain-language style- to help bud­
ding newcomers.

Let's begin this study with a brief look
at the very first transmitters (those
incredible spark rigs), continue on to
CW transmitters (including those sweet
little one-tubers many still enjoy home­
brewing). and then progress to AM. FM, and SSB.
Taking this route. lets begin at the beginning, so
to speak, and build on your existing knowledge,
just as technology has progressed up to the pre­
sent time. A fair number of quest ions on license
exams also re late to transmitters-their basic cir-

o
cuits, block diagrams, and associated waveforms
like those displayed on an oscilloscope, so we will
bring in those points along the way.

Spark Transmitters
Radio began during the early 1900s as wireless
telegraphy using spark-gap transmitters and crys­
tal-set receivers. The transmitter was built around
a high-voltage transformer. Testa coil, or automo­
bi le ignition coil and complemented with resonat­
ing coils and capacitors. It was keyed in its low­
voltagelinput circuit and produced raspy, static-like
signals that could be heard simultaneously over a
fairly large part of the HF spectrum. In many ways,
it could be compared to transmitting Morse code
by touching a long (and weu-insutatedl) wire to a
spark plug in an idling automobile engine. Don't
even think about experimenting with such a lash­
up today: it is both dangerous and iflegal. Knowing
the basic concept of spark transmission (and the
Morse codel) can be quite beneficial, however, if
you are ever involved in a serious emergency sit­
uation and transmitting any form of 50S message
is the last resort. Folks probably will hunt you down
if for no other reason than to present you with an
FCC citation for widespread interference to AM
and FM radio, television, PA systems, and more.

Early CW Transmitters
Radio grew out of the Stone Age (spark-gap trans­
mitters and galena-nugget receivers, to be pre­
cise) , and the first evolution was self-excited oscil­
lator-type transmitters of the Hartley, Colpitts,
Armstrong, and Tuned plate Non Tuned grid (TNn

-3994 Long Leaf Drive, Gardendale, AL 35071
a-mail: <k4twj@cq-amateur-radio.com>

www.cq-amateur-radio.com

'" ::::Y<
0» 0<m
Z

~G1:v»;:: -• -+'"..
:;;!

~
L

0......,
A
CJ)

Photo A- The way we were! Mac Neill, W8ZNX,
homebrewecJ this beautiful self-excited transmit­
tera couple ofyears ago,andheoccasionally uses
it on the air during vintage-radio parties jus t for
fun. Ignore the small grid coil on right side, and
the little delight looks just like a 1930-style Hartley
transmitter. Oh those simple times of eras

past! (Photo courtesy of W8ZNX)

varieties. A heartwarming peek at one of these
classic transmitters, buil t a couple of years ago by
Mac Neill, W8ZN X, is shown in photo A. With the
exception of its small (TNT-type) grid coil, it looks
identical to a Hartley transmitter. The ability to rec­
ognize a Hartley by its tapped plate coil is always
helpful when studying for license exams, so the
circuit d iagram of a comparable Hartley is includ­
ed in fig. 1. Returning to photo A, notice the beau­
tifully finished baseboard (which was used prior to
metal chassis) , tall 1930-vintage 50-watt tube (as
big as a modem 811A or 5728 !), and twin open­
frame tuning capacitors. It is a genuine showpiece
for sure!

Why two tuning capacitors? Although simple in
design , self-excited transmitte rs cover a wide fre­
quency range and tuning is touchy. By connecting
two tuning capacitors in parallel , however, the one
with multiple plates (the left one) can set the
approximate frequency range, and the one with
only a few plates (the right one) can act as "band­
spread" for fine-tuning frequencies.

Crystal Control Emerges
Self-excited oscillators were prone to drift, and they
also cou ld transmit on any frequency with in the
range of their tuned circuit-inside or outside a ham
band. Receivers of the era were also poorly cali­
brated. so knowing precisely what frequency one
was using involved a slight amount of guesswork.
A more reliable and frequency-stable sol ution
known as crystal con tralwas the next evolution.

A frequency-determining quartz crystal consists
of a thin (and fragile) slab of quartz sandwiched

May 2007. CO • 81



circui ts producing more than 5 or 10
watts of power output. They thus were
followed by two-stage (master oscilla­
tor/power amplifier) transmitters capa­
ble of running SO, 100, or more watts
output. Keying the power amplifier
proved noticeably superior to keying the
master oscillator, but it still introduced a
varying load on the oscillator and
caused a mild frequency shift (the first
g limpse of FM!).

The design was soon upgraded to a
three-stage (oscillator, buffer/driver,
power amplifier) transmitter (see fig . 3).
The added intermediate stage served
two important functions: It isolated the
master oscillator from the power ampli­
fier to yield more frequency-stable oper­
ation, and it boosted the oscillator sig­
nal to more effectively drive the power
amplifier (more license-exam-related
informa tion worth remembering!).

Plate
high

voltage

Key

RFC
2.SmH

SOCl

O.OO2I'F

---

FUamenl voltage

O.OO2I'F

:lOOpF

4tums
copper
tubing

12tums
1/.." copper

tubing on '-­

3" diaform L--I-------+---------,-~
'or OOm

L 1-2_SOP~F:....r-\;) 211A or
- slmll. tube

To
antenna

FIfJ. 1- Circuit diagram of a classic Hartfeyoscillator-type transmitter such as used
during the 19305. (Discussion in text.)

between two metal plates within its plas­
tic holder or metal can. Applying a small
voltage 10 the crystal causes its quartz
stab to vibrate ever so slightly and thus
generate a stable and fixed frequency,
which is then amplified and applied to a
tuned output circuit. Once again sup­
porting the show-and-tell concept, a
classic crystal-oscillator-type transmit­
ter, also recently homebrewed by Mac
Neill , W8ZNX, is shown in photo Band
its circuit d iagram is included in fig. 2.
The circuit is easily recognized as a
crystal oscillator because it is a single
stage w ith one tube and has, well, a
quartz crystal in its grid circuit!
Inc identa lly, I h igh lighted a vacuum-

tube circuit here because tubes were
(and still are') popular among home­
brewers interested in vintage gear. A
comparable (but lower power) equiva­
lent in a transistor circu it is a Pierce
oscillator, which is easily recognized by
a quartz crystal connected between its
collector and base (or drain and gate, if
an FET is used).

Designs Become Sophisticated
Crystal control was a credible step for­
ward in technology, but it limited the
power of a one-stage transmitter,
because quartz slabs are fragile and
easily fractured when used in oscillator

The Evolution of AM and FM
We are now approaching the time in his­
tory when AM and FM were developed,
but let's briefly backtrack for an enter­
taining look at the very first means of
superimposing voice on transmitted
signals-an almost forgonen technique
known as loop modulation.

Simply described, loop modulation
involves connecting a carbon-element
microphone, such as found in home tele­
phones, to a two- or three-tum loop of
insulated wire dangled inside an oscilla­
tor's plate coil (or a power amplifier's
plate coil. if multi stages are used). Most
of the transmitter's output signal is cou­
pled to the antenna, but a small amount
is coupled into the loop and absorbed or
dissipated by the microphone (the origi­
nal "hot mic~ ! ) . Since the (carbon) me's

RFC O.Ol..,F

616 ' 2.5mH

.f::_~ . 15K
t stums

• -i;-
#18 On 4tums To,'" , O.Ol ...F 1SOpF l 1f2"d a form ". antenna

Oystel <
RFC

O.OlIJ.F tor 40m
2 .5mH X X

Filament
voltege

-
200

O.OlIJ.F

Key • -
Plata

high voh8ge

,

Fig. 2 Circuit diagram of the crystaJ-OSCllfator-type transmlNer shown In photo B. (DIscussion In text.)
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Key

Master Power
Key

Master Bufferl - Power K~
Master •• •• rosonator 1 oscillator amplifier 1 oscillator Driver amplifier

Tt t ,
Power Power Power

supply ,upply ,uppIy

(A) (BI (e)

Fig.~ Block diagrams showing the evolution ofdesigns of early transminers. Output power of the basic oscillator as shown
in (A) was limited, and the transmitter was prone to frequency shifts if output was over-coupled to antenna. Both short·
comings were overcome with the master oscillatorlpoweramplifier (MOPA) design in (8), but some frequency shift was still
noted. Addition of buffer/driver stage in (e) minimized instability by isolating the oscillator while boosting its output to a fully

drive power amplifier.

•

resistance varies with speech. the amount 01 RF energy dissi­
pated by it varies accordingly. As a result. the amount 01 out­
put power available for coupling to the antenna varies slightly
(10 or 20 percent) with modulation.

loop modulation was somewhat of a novelty. as it shifted
an oscillator's frequency almost as much as it modulated its
amplitude. However, it inspired additional thinking and dink­
ing that eventually became-you guessed it-AM and FM.

Building on acquired knowledge , experimenters found that
applying a small amount of audio modulation directly to an
oscillator's sensitive frequency-controlling components while
holding its RF output level steady produced good (well, rea­
sonable) quality FM. This concept has been refined over the
years, and today a small and special type of diode called a
varicap is the heart of modulators used in our popular
VHFIUHF handheld FM transceivers. They operate on fre­
quencies higher than a crystal oscillator's frequency, so mul­
tiplier stages are used to raise output frequencies. A simpli­
fied version of FM signal generation is included in fig. 4A,and
we will discuss FM further in a future column.

•
Photo 8- A still popufar homebrew transmitter from those
golden days of yesteryear is this crystaf-controlled 6L6 beau­
ty built on a wood frame. The open-air design with fully
exposed high voftage is a bit dangerous, but oh so much fun
to use on the air today. The transmitter built (in 2001) by Mac

Neil, W8ZNX.

_ .cq-amal lEtur-radio.com

The production of AM might be considered more "brute
force" in nature, as it requires varying the actual voltage and
current applied to a transmitter's power amplifier stage at an
audio rate. Using the popular method of plate modulation. the
secondary winding of a large transformer is series connect­
ed between the power supply and power amplifier. Audio or
speech is then amplified to approximately half of the trans­
mitter's output level (such as 50 watts of audio for a 100 -watt
transmitter) and applied to the transformer's secondary wind­
ing. The audio then aids or bucks transformer action to vary
the transmitter's RF output. Another form of AM using low-
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On the Cover

Alex Younts, KC9CYK (in the blue
shirt) , and Ben Cotton. KC9FYX (in the
yellow shirt), operate W9YB, the ham
station at Purdue University in Lafay­
ette, Indiana, where ham radio's past
and future converge. The club has
been active since 1920 when it was ini­
tially licensed as 9YB. According to
Ben, who served as President from
2004·2006, it is the oldest currently
active student organization on the
Purdue campus. and has had a big
resurgence in membership over the
past few years. Ben graduated last
year with a B.A. in meteorology. and is
currently working for the university's
Department of Earth and Atmospheric
Sciences. He's active in weather nels
and in storm-chasinq and holds a
General Class license.

Alex is presently a 'non-oeqree­
seeking pre-freshman" at Purdue, but
will be entering the class of 20 11 next
year as a computer science major. A
ham since 2002, Alex holds a General
Class license and enjoys working dig­
ital modes on HF. He is also Vice
President of the T ippecanoe Amateur
Radio Association. a local radio club in
Lafayette (Ben is Secretary). Outside
of ham radio, Alex is involved with
robotics as a member of a FIRST
robotics team, and works wi th the
supercomputing group at the Rosen
Center at Purdue.

wgYB is located in the West Tower
of the Purdue Memorial Union, its
home since 1963. Current equipment
includes a Ten-Tec Omni V and a
Yaesu FT-920 used for HF work, plus
a Kenwood a-meter rig for packet. The
2O-meter beam seen in the coverphoto
is just one of many antennas on the
roof, covering all bands from 16010 2
meters. In addition, the club operates
repeaters on 6 meters. 2 meters , 1.35
meters and 70 centimeters. (Cover
photo by Larry Mulvehill. WB2ZPI)
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Fig. 5- Outline ofhow no signal (A), a CW signal (8), a lightly modulatedAM sig­
nal (C), and a fulfy/100-percent modulated AM signal (D) typically would appear
on an oscilloscope. The display is obtained by capacitively coupling the RF sig­
nal to the oscilloscope's vertical plate and external trigger, and setting the oscil­
loscope's internalsweep rate to twice the (AM) modulating frequency. (Discussion

in text.)

level modulation is also possible, but
space precludes a full description of it
at this point.

As a convenient means of clarification
on AM concepts, the block diagramof an
AM transmitter is included in fig. 48, and
sketches illustrating how a CW signal. a
10- or t s-percent modulated AM signal,
and an AM signal modulated at 100 per­
cent are shown in fig. 5. The oscillo­
scope's single horizontal trace line, indi­
cating no sensed signal, is included for
reference in fig. 5A. Assuming the oscil­
loscope's trace is set slow and Morse
code is sent fast (so both dot and dash
can be displayed simultaneously), the
letter "A- can be observed (fig. 58). The
oscilloscope's middlelbase line indicates
notransmitted signalduring "key uptime"
andasteady 1OQ-percent RF output level
during "keydown time-; actually, this is a
"perfect case- or "pure theory" example.
In reality, the leading and trailing edges
of each dot and dash usually exhibit
some rounding or abnormal areasdueto
rise and fall times consistent with keying.
That's becausesome transmittersexhib­
it a one- or two-microsecond delay in
starting and stopping output of code
when keyed, and the resultant oscillo­
scope display looks more like different­
length bullets than ditterent-lenqth
blocks. You may have seen such wave­
forms included in reviews of new rigs.
Now you may better understand what
they indicate.

The waveform in fig. 5C indicates a
lightly modulated AM signal, and 50
indicates a 1DO-percent modulated AM
signal. Incidentally, these perfectly
shaped waveforms result from use of a
pure tone rather than complex speech
lor modulation. The oscilloscope's her­
izontal sweep is set to display only two
01 an endless number 01 (modulating)
sine waves and externally triggered so
they do not move right or left during
viewing. looking closer, the "inside- of
the waveforms are sine waves at the
transmitter's frequency; the "outer"
waves comprising the envelope are
audio superimposed on the transmitted
(RF) signal.

73, Dave, K4TWJ

Conclusion
That brings us to the closingwire for this
time,and italso prepares us lor the next
"How It w orks" column, in which we will
discuss generation of single sideband,
SS8 transmitters, sse transceivers,
their receiver-shared circuits, and
more. Staywith us asthe best isstraight
ahead!

•
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Software Defined Receiver & Panoramic
Adapter, Dual-Band VHF/UHF Yagi, etc•

Antennas and Antenna Accessories
MFJ Dual Band 1 44144~MHz Vagi Antenna and
More. The new MFJ-1760. priced at $79.95 (photo
B). reportedly gives a whopping 8 dBi gain on 2
meters and 6 dBi gain on 440 MHz. The MFJ·1760
has three elements on 440 MHz and five elements
on 440 MHz, and it requires only one feedline for
true dual-band performance.

1 I

I II

IA (infrared) subcarrier detection and communica­
tions; recording up to 190 kHz of spectrum to hard
drive lor later playback and demodulation;
panoramic adapter for comm receivers; very-low­
frequency (VlF) studies; and more.

The myriad features include the smallest SOA
with AF OSpTM which samples thewhote HF band
at once; a high-perlormance Analog Devices 14­
bit analog to digital converter, USB powered. so
no power supply is required; very small size; high­
resolution spectrum display and speed; AF pres­
election filters for great IMD perlormance; serial
ports; SQ.ohm AF input; open-source ActiveXcon­
trol and ActiveX sample program for easy software
customization; and considerably more. The price
is about $450.

For more information or to place an order.
contact SpectraVue Galleries at AFSPACE. Inc.•
P.O. Box 191231, Atlanta,GA31 119 (fax 404-745-­
0460; e-mail: <info@rfspace.com>; web: <http://
www.rlspace.com/gallery.html>). SpectraVue
software is downloadable at <http://Www.
moetronix.corwspectravue.ntm>.

·289 Poplar Drive, Millbrook, AL 35054-1674
e-mail: <w8fx@cq-amateur-radio.com>

Radio Gear
RFSPACE SOR-IQTM Software Def ined Receiv­
er and Panoramic Adapter. SpectraVue Galler­
ies at RFSPACE, Inc. has introduced what is said
to be the most advanced "all digital, all mode, plug
and play" receiver available . It's the SOA-IOm
Software Defined Receiver and Panoramic Adap­
ter (see pholO A).

The SDA-IQ with RF DSPTM reportedly offers
unprecedented performance with a frequencycov­
erage of 500 Hz to 30 MHz in t -Hz steps. for what
is said to be the fastest and highest resolution plug­
and-play spectrum display available . The SOA·IO
comes with the latest version of Spectravue"
software. It supports AM, WFM, USB, LSB. N-FM.
DSB, and CW modes with fully adjustable DSP fil ·
ter bandwidths and FFT sizes.

The many uses include very high-performance
HF receiver functionality, with a 190-kHz real-time
panoramic adapter; ultrasound experimentation;

T
his month we will focus on new radio gear.
antennas, portable and mobilegoodies. soft­
ware, the radio bookshelf. and more-taking

a close look at "what's new" in our amateur radio
hobby. Are you ready to begin? Well. then. let's dig
right in.
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Photo A- Spec1raVue Galleries at RFSPACE. Inc.
has introduced what is said to be the most
advanced ·all digital. all mode, plug and play·
receiver, theSDR-fO™Software DefinedReceiver
and Panoramic Adapter. Check out this month 's
column for details. (Photo courtesy ofRFSpace)

PhotoS- ThenewMFJ-1760DuaIBand 1441440­
MHz Vagi Antenna reportedly gives a whopping
8 dBi gain on 2 meters and6 dBigain on 440 MHz.
The antenna requires only one feed/ine for true
duat-band perlormance. (Photo courtesy of MFJ)
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56-237, catalog # 54-18
• Must meet coupler specifications

Supplied in a grey case.

JZ·9DD Antenna ImpedanceAnalyzer
Featuring 2 Sec Sweeps, Sweep Memories, 1Hz steps.
manual & USB computer control w/software. low power.
Rugged Aluminum HousIng ' Take it up the tower!
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THE SG-237 SMARTUNERlSI CAN FOLLOW.

o

Ra:hester
HAMFESf
June 1-2-3, 2007

Monroe County Fair & Expo Center
Rochester, NY

750 Tailgate Flea Market Spaces
100 Indoor ExhIbitors
FREE On Site Parking

Tickets $10 · Flea Market Parkin9 $15

www.rochesterhamfest.org
Rochester Hamlest 300 White Spruce Blvd., Rochester, NY 14623

585-424-7184 • Email : InfoOrochesterhamfest.o

The SG-237 isoptimal for use in any base
stalion, moIlile or portable Installation. But
don't let tt 's compact design fool jOO - lt's a
rugged, versatile unit. Operate with ANY'
transce"", and ANY' antenna !rom 3 to lOOW
and 00 any frequency !rom 1.8 to60 MHz.

Only$360

Stop tuning, start talking.

The MFJ-1760 has a 17-dB front-to­
back (FIB) ratio on 2 meters and 10 dB
on 440 MHz, and it handles 500 watts .
The longest element is 40.5 inches, the
boom is 45 inches, and the mast diam­
eter is 1.5 inches-with all this weigh­
ing in at just two pounds. A similar prod­
uct also is available from MFJ's
Hy-GaiNXlline, the DB-2345, which is
priced at $89.95.

Also offered but not pictured here is
the new MFJ 8OI4012Q-meter Rotatable
Dipole, at $359.95. With it you can OX
the low bands on 80, 40, and 20 meters
with a full 33-foot rotatable dipole that
is said to "blend in with the sky: The
MFJ-1785 Rotatable Dipole handles
1500 watts SSBlCW, and a balun is
included with the antenna.

Manufactured of 6063 T-6 aircraft­
strength aluminum tubing with a solid
center fiberglass insulator, the MFJ­
1785 requires a medium-duty rotator ,
such as Hy-Gain's AR-40. The 80- and
4Q-meter end-loading coi ls are wound
on fiberglass forms with Tef lo~ wire
and resonated with capacitance hats to
ensure an extremely low-loss structure.
The entire antenna length is used on all
three bands.

The MFJ products mentioned in this
month's column are protected by MFJ's
famous No Matter What TM one-year
limited warranty. Under it, MFJ will
repair or replace (at its option) your MFJ
products no matter what for one com­
plete year.

For more information, to place an
order, to get a free catalog, or to find
you r nearest dealer, contact MFJ
Enterprises, Inc., 300 Industria l Park
Rd., Starkville, MS 39759 (1-800-647­
1800; e-mail: <mfj@mfjenterprises.
com>; on the web: <http://www.
mfjenterprtses.com>).

Portable and Mobile Goodies
Personal Utility Pouch (PUP) from
Newco Enterprises. Purses and back­
packs sometimes just don't cut it. Now
there's a new and innovative way to
carry all your tech gadgets hands-free.
The new PU P, or Personal Utility
Pouch, is said to be the first unisex­
designed wearable organizer- think
"fashionable lanny pack" with a 2007
dateline. Reportedly, the old expression
"Necessity is the Mother of lnvention"
couldn't be truer in the case of Newco
Enterprises' new PUP. Newco, it
seems, was formed by Florida rea l
estate brokers Jean and Jim Newell,
who found they were both having the
same problem: too many business
essentials to carry around and no con­
venient place to keep them organiZed.
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Photo e- Measuring r x 9-, the Personal UtilityPouch (PUP)
consists of four open pouches, ideal for cell phones, pens,
glasses, and business cards; there also are two large zip­
pered security pockets for items such as wallets, passports,
and cameras. The 54·inch adjustable strap alters the PUP to
be worn three different ways. (Photo courtesy of Newco

Enterprises)

They quickly discovered there wasn't any product current­
ly available that met their requirements. Purses were out of
the question and briefcases were too bulky. Realizing other
business people were having the same problem keeping
trackof theircell phones,pens, notebooks, Palm Pilots, read­
ing glasses, etc., this enterprising group decided to design
its own wearable organizer, and so the PUP was born.

Measuring 7" x 9-, the PUP (photo C) consists of four open
pouches, ideal lor cell phones, pens, glasses, and business
cards; there also are two large zippered security pockets for
items such as wallets, passports, and cameras. Available in
six colors, the 54-inch adjustable strap alters the PUP to be
wom three different ways-around the waist, over the shoul­
der, or across the chest.

Although originally intended for business use, the PUP
crosses all age barriers and applications, and it's not hard to
see a number of amateur radio applications. A professional
organizer during the week, the unisex design quickly converts
into a tool belt for weekend chores or a travel accessory for
vacationers.

For more information or to order. contact Newco
Enterprises (HIDO-257-8244; use "Pin 44- at the promptand
ask for Newco Operator 101. or dial 321-952-8n1; on the
web: <http://lovemypup.iwebservicesinc.com>). Product,
telephone ordering, and online ordering information all are
available on the website.

Mobile Office Now a Reality tor High·Pressure
Commuters. While originally designed for business-oriented
"mobue office- users, it's notmuch of a stretch topicture some
busy, on-the-go amateur radio operators in this or a similar
'mobile office" picture (photo 0 ).

The reality of the mobile office often is experienced while
precariously balancing a laptop inside a rented midsize vehi­
cle--not the mobile office dream that technology has
promised. Rissler Research and Development (RR&O) has
developed the Mobile Office Extension (MOE) to help make
the reality a little friendlier.

The MOE, as depicted in photo0 , issaid to securelymount
a laptop or other electronics into a vehicle, while still being
easily removable. Many companies and professionals rely
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Mobile Office Extension
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Photo D- Rissler Research and Development (RR&D) has
developed the Mobile Office Extension (MOE) to helpmake an
office environment in a rented vehicle friendlier. The MOE
securely mounts a laptop or other electronics into a vehicle,
while still being easily removable. See the column for details.

(Photo courtesy of RR&D)

on leased or personal vehicles, and most leasing plans do
not allow installation and mounting of hardware.

The MOE eliminates such problems by installing and
removing without hardware and the need for tools. The MOE
quickly transports betweenvehiclesand stowseasily ina lap­
top bag. The MOE and laptop combination can bring along
all the functionality of your office workstation. while having
the added benefit of adding GPS/entertainment systems and
other electron ics to almost any vehicle, The MOE can also
be used as a lap-table while on a plane, van, or car-pool, to
provide a stable and insulated work surface.

Many professionals nowrely on laptopswhile away from the
office, and RR&D is focused on improving theergonomics with
which thecurrent mobileoffice operates. The MOEisdesigned
to help make time in the caras productive and efficient as pos­
sible. It consists of a cradle that securely holds a laptop and
a base-plate that attachesto the interiorofa vehicle.The base­
plate allows for a very flexible attachment system that accom­
modates a multitude of vehicle layouts while being easily
removable. The cradle is configurable for most common lap­
top brands with screens ranging from 12 to 21 inches.

Thecradlellaptop combo is easily removed from the vehicle
as a unit; there are provisions for the use 01 standard security
cables to prevent theft. Various accessories allow for height
and offset adjustment that can be used to suit almost anypref­
erence or position. The MOE disassembles easily and stores
flat-packstylewithin the sizeofa standard laptop carrying case.

Travel and ease of airlinecheck-in were major design con­
siderations. The MOE can easily be carried in travel luggage,
and all of the components are built of non-metallic materials.

Many other pieces of electronic equipment besides laptops
are suitable for mounting with the MOE. Accessories include
a multiple laptop extension, portableprinter enclosure. writing
desk insert. utility/storage box, sun!glare/privacy screen, and
a screen stabilizer bar. The MOE has been adopted as an

Visit Our Web Site
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point-to point charts and three beacon
charts, each with numerous oplions, lour
point-to point reports, and four beacon
reports-allior free.

The registered version of the program
adds additional tools and functionality.
The "Coveraqe-Analysls view" is an
elaborate map with the ability 10 plot any
01seven parameters, for up to nine Ire-

Software and Computers
WlnCAP Wizard 5 from Taborsoft.
The popular Kangaroo Tabor Software
website is sponsored by Jim Tabor.
KU5S. It features many useful software
programs, especially some unique
"HamI oots" designed for radio ama­
teurs, shortwave listeners (SWLs) , and
others interested in communications
analysis . For these uselul so ftware
tools, be sure to check out Jim's web­
site (see below).

Recently, J im released WinCAP
Wizard 5, representing the latest gen­
eration of his popular HF propagation
prediction engine interface. WinCAP
Wizard 5 combines enhanced versions
of the best features from CAPMan and
previous versions of WinCAP Wizard
(s•• fig. 1).

According to Jim, WinCAP Wizard is
said 10 be the most powerful HF com­
munica tions analysis prediction pack­
age ever developed. WinCAP Wizard
manages an enormous amount 01 data
with a state-of-the-art database and
provides numerous unique and innova­
tive 'views" of VOACAP propagation
prediction information.

Jim notes that all of his software now
defaults to freeware and provides basic
functionality. sufficient for many users.
The default WinCAP Wizard download
is thus provided as what he calls -oSL­
ware: which basically means freeware.
Jim says that he appreciates e-mailed
acknowledgements and comments,
hence the term OSL-ware. The OSL­
ware version provides unlimited point-la­
point and NCOXF beacon predictions.

The software's leatures are consider­
able. The extensive ~OX Gazetteer" pro­
vides a prefix search and two-way inte­
gration with the SmartMap-Geographic
View along with other useful infonnation.
The unique "Beacon SmartChart" and
Ihe SmartMap-Geographic View are in
this basic feature set. There are two

important tool for jobs that range from
sales to life-saving endeavors.

CO editorial note: Be sure to bear in
mind that whether you're a busy busi­
ness user or an on-the-go ham rad io
operator, good vehicular satety prac­
tices dictate that you should use mobile
radio, computer, and other potentially
distracting equipment of any sort pru­
dently while in your vehicle-prelerably
while safely stopped and parked.

Contact Larry Rissler at Rissler
RR&D, 1781 6 26th 51. CI. E., lake
Topps, WA 98391-6448 (253-862­
8795; e-mail: <Iarry@rissler-rd.com>;
<http:ltwww.rissler-rd.com>).

I
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Fig. 2- The ARRL book Low Profile
Amateur Radio, Second Edition helps
you to operateyourstation undermany
types of restrictive situations. Follow
the discussions ofAI Brogdon, W1AB,
as heprovides details formany reaf·life
examples and techniques for a variety
of low-profileoperating circumstances.

(Image courtesy of the ARRL)

Note: Listings in "What's NeW- are not
product reviews and do not constitute a
product endorsement by CO or the col­
umn editor. Information in this column is
primarily provided by manufacturerslven­
dors and has not necessarily been inde­
pendently verified. The purpose ofthis col­
umn is to inform readers about new
products in the marlcetplace. We encour­
ageyou todo additional reseetcn on prod­
ucts of interest to you.

hopefully can promote your new prod­
uct in the "What's New" column-for
free , of course.

Also, if you think your new product
might be a good candidate for a display
advertisement in CO, be sure to contact
cas Advertising Manager, Don Allen,
W9CW. It'seasy to advertisein CO,and
Don can help you develop a successful
ad for your product. Contact Don by
telephone 217-344-4570, fax 217·344­
4575, or e-mail eacaeco-amateur­
radio.corn».

Wrap-Up
That's all for this time, gang. Next time
more 'What's New." See you then.

Overheard: It's true that an hour spent
with good friends is worth more than ten
hours spent with strangers

73. KaM. WBFX

examples and techniques for a variety
of low-profile circumstances.

The 57-page book's contents include
material on covenants, conditions, and
restrictions (CC&Rs); low-profile HF
antennas; disguised antennas; indoor
antennas; operating modes and tips;
interference; antenna tuners; transmit­
ter output power, low-profile VHFIUHF
antennas; mobile operating; and more.
The book is priced at $19.95 plus s/h.

Contact the American Radio Relay
League, 225 Main St., Newington, CT
0611 1·1 494 (1-888-277·5289; a-mail :
<pubsales@arrl.org>;web:<hnp:/lwww.
arrl.orglshop>).

Short Bursts
CO Advertisers and Column Contrib­
utors. Please take note: Are you a CO
advertiser who is trying to get your
advertising budqet to stretch just a Httle
further, particularly by way of some free
advertising? Orperhapsyouare a read­
er of this column who is about to mar­
ket a new product you would really like
to tell us about, but don't know how to
do it.

Whether you're an advertiser or a
reader with a new product to offer, we
encourage you to let the "What's New"
column and our many readers know
what you're up to.The goodnews is that
the products mentioned in this monthly
column are inserted free of charge, with
the expectation that they will help you
promote and sell your new produet and
hopefully become a regular CO
advertiser.

While a professionally prepared new
product announcement or a formal
press release would certainly be wel­
come, one isn't necessary for an an­
nouncement of your product to appear
in this column. We can help you along
the way. You can contact the ""'hat's
New" column bye-mailing your colum­
nistat <w8fx@cq·amateur-radio.com>.
Contact us, and we'llhelp. Just be sure
to carefully note our disclaimer, which
you'll find at the end of this and every
column, just after the 'wrap- Up: The
disclaimer tells you that the column list­
ings are not product reviews and don't
constitute a product endorsement by
COor your column editor. Thus, we typ­
ically report on new products, but we
don't review them in the column.

It's especially important this time of
year to let us know of any new gear,
accessories, or software thai you will
introduce at the 2007 Dayton Hamven­
tion:Y> and at other popular hamfests.
Send us a writeup and photo, if appro­
priate, as soon as possible so that we
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Fig. 1- WinCAP Wizard 5 represents
the latest generation of the popular
Taborsoft HF propagation prediction
engine interface. The aBeaeon
smencnen: depicted here is a new
and innovative view of the associated
VOACAP prediction data. You 'll find
details and contact information in this
month 's column. (Image from the

Taborsoft website)

5. Farwell, TX 79325-361 1 (lax 806­
225-4006; a-ma il: <jim@taborsoft.
com>: web : <http://www.taborsoft.
com> or <http://www.hamtools.com>).
A fully functional WinCAP Wizard5 trial
is downloadable at <http://Www.
taborsoft.comlwwizard>.

From the Bookshelf
ARRL Book: Low Profile Amateur
Radio, Second Edition. More and
more ham radio operators are faced
with installing equipment and antennas
amid a flurry of modem-day limitations.
The need to operate a low-profile ama­
teur radio station may be imposed by
the confines of a small home or apart­
ment. Other hams are restricted by
deeds or leases that regulate the size
of the antenna they can install.

The new ARRL book Low Profile
Amateur Radio. Second Edition. in­
cludes the information you need to
operate your station under many types
of restrictive situations. In the book (fig.
2), you can follow the easygoing dis­
cussions of author AI Brogdon, W1AB,
as he provides details for many real·life

2
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Cross Country Award. ContactOZ and OX pre­
fix stations after April 1, 1970. This award is avail­
able for all CW or all phone. Point requirements
are as follows:
Stations in Scandinavia

Class 1 = 70 points in all communities plus OX3.
Class 2 = 50 points in at least 10 counties.

Other Europeans = 50 points.
All others = 40 points.

Points are earned as follows:
1, Scandinavian: 80· to 2-meter contacts = 1 pt;

432-MHz contacts = 2 pts.
Three stations must be contacted in each ccun­

ty on 80 and 40.
Four stations must be contacted in each coun­

ty on 20, 15, 10, and 2.
Five stations must be contacted in each county

on 70 cm.
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USA·CA Special Honor Roll
Mark McMullin, KM6HB

USA-CA All Counties #11 49
February 10, 2007

USA·CA Honor Roll
500 2000

W9KB 3398 KM6HB 1341
KM6HB 3399

Sponsored by the Danish National Society, EDR,
this award commemorates the BOOth anniversary

of Copenhagen, the capital city of Denmark.

It's Not Over When You Finish

Submitting a USA-CA Application
Although cas USA-CA Record Book doesn't say
so (it hasn't been reprinted in a long time), it is per­
fectly acceptable to submit applications using any
form of word-processing,spreadsheet or data-base
application. The list of counties should be in alpha­
betical order by state and by county within the state
and must include the call of the station worked, the
cityllown (or indication of "mobile"), the band, and
the mode. Anything else you include is OK, but not
required. You must also include your signed certifi­
cation and the one from your witnesses. A sample
is available at <hnp:llwww.dxawards.comf>. and
you can print it yourself or you may request a copy
by sending me an SASE.

I
t's not over when you finish! Huh? The big day
comes and you work that last county for USA·
CA All Counties. There's an immediate sense

of relief, and you get to bask in the sunshine 01
congratulatory net comments and glowing men­
tion on the internet bulletin boards. Now what?
You've gotten pretty good at this county hunting
business and made many friends along the way.

In addition 10 cas USA-CA All Counties, which
is basically a one-time achievement, the Mobi le
Amateur Radio Club (MARAC) oHers dozens of
other awards for county hunters. These awards will
keep you active in county hunting for as longas you
care to participate. Full details are available at
<http://www.marae.org> or you can send a blank!
empty e-mail to <info@marac.org>. You'll get an
information package outlining the complete pro­
gram, It's a great way to continue county hunting.

' 12 Wells Woods Rd., Columbia, CT 06237
e-men:<k lbv@cq-amateuNadio.com>

Awards Program 01 the
Danish National Society
The awards program of the Danish National So­
ciety, Eksperimenterende Danske Radioamatorer
(EDR), is well-balanced, providing a series of sim­
ply designed and handsome certifica tes. It
includes. as so many countries' amateur radio
groups have done in the past few years, awards
for contacting the islands and lighthouses that dot
the long Danish coastline.

General Requirements: The fee is shown for
each award. respectively. They are also available
to SWLs. Send a GCR list and appropria te fee as
shown in each award's rules to Award Manager,
Allis Andersen, OZlACB, Kagsaavej 34. DK-2730
Hertev. Denmark.

Copenhagen Award, This award commemo­
rates the BOOth anniversary of Copenhagen, the
capital city of Denmark. Contact stations in the
Copenhagen area. Scandinavian stations need 15
contacts, other Europeans need 10, and all others
need 2. On VHF, requirements are 10/5/2 and on
UHF 51311, respectively, It is available for CW,
phone, or mixed. all bands. Send GCR list and fee
of 5 IRCs or SUS3.
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Work stations with prefixes OZI-9 to
eam the OZ Prefix Award.

stations with each OZ prefix (OZ1- 9).
Other Europeans need two of each

prefix.
The rest of the world needs one of

each prefix.
A OSL card from club station OZ5EDR

may be used to replace any missing card.
Any band or mode is allowed and spe­
cial modelband endorsements will be
given on request. Fee is 10 lACs.

Looking for some help in publicizing
your group or club's award? CO maqa­
line can help. Please send all details
and samples to me for review.

n .Ted. K' BV

$)X...
/l.wrf.- - -•• ••

., •• .,
- • •••

...
••

The OZ Locator Award is issued for
contacting LocatorSquares in Denmark.

Dan ish Underground Award. This
one is awarded for contacts with
OZSMAY, the commemorative station
located in Denmark's Fight For Free·
dom Museum 1940-1945. This station
is on the air using WW II clandestine
radio sets exclusively. The sets were
partly built in Denmark from parts sup­
plied by parachute drop. A contact cred­
it is given if you visit the museum .

OZ stations: contact OZ5MAY on
three different bands or on three differ­
ent days on two different bands.

Other Europeans: contact the station
on two bands or on the same band on
two different days.

OX: one contact with OZ5MAY.
OZ Locator Award. For the basic

award, contact at least ten of the
Locator Squares in Denmark after
January 1, 1985. Denmark is comprised
of the following squares: J044, J045,
J046. J047. J054. J055. J056. J057.
J064. J065. J066. J074. and J075.
Contacts via active repeaters do not
count, nor do crossband and cross­
mode contacts. Phone or CW contacts
accepted . OSLs must be submitted
when applying. There are endorse­
ments for each additional three squares
and for phone, CW, EME, meteor scat­
ter, and satellite by band. Send O$Ls
and fee of 20 DKK, $US4, or 5 lACs.

OZ Prefix Award . Work or hear OZ
stations as follows:

Danish amateurs must work three

••

The Danish Underground Award given
for contacts with OZ5MA Y, the
commemorative station located in
Denmark's Fight For Freedom Museum

'940-1945.
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DX Happenings

B
y the time you read this. we will have had
the opportunity to work two of the most
wanted countries in the world-Swains

Island and Scarborough Reef. I can only hope we
will have the propagation to allow all these who
need them to make at least one contact. I won't
even guess how many hundreds of us need only
BS7H (Scarborough Reef) to achieve the top of
the Honor Roll. It seems almost everyone I talk to
needs it. There are a fortunate few who did man­
age a aso,but there aren't many. If you have not
made a donation to this DXpedition, please con­
siderdoingso.Transportation was expensive,and
anything you could contribute will help defray that
expense. How much do you spend on "fri lls" lor
you r ham shack? Surely you could spare a little
of that "fri ll" money to help bring the most wanted
country in the world on the air.

Liechtenstein - HBB
Liechtenstein, HBO. will see action by two
Germans and one American at the end of May.
Michael. D01ARS, and David, OL1GDS, along
with Edward. KD4SFWIDK4SFW, will be active
on 160-10 meters. They plan to run three stations
and use full power on some bands. Look for them
May 27-30. Michael says they wi ll OSL 100%.

60 Meters
Until fa irly recently 60 meters saw little action.
However. a group of dedicated people has been
steadi ly increasing interest among DXers 10 be
active on these five "channels" just above 5 MHz.
Tom. K4MM, has set up a website for 60 meters
which provides a lot of valuable information on
activity on these frequencies. I don't see that any­
one is offering a Worked All States or other awards
for 60 meters. Actually. from what I see there are
not enough countries active or authorized to make
a OXCC award available. I'm not even sure a
Worked All Continents is possible at this point in
time. However. there is a lot of OX available if you
are willing to compete for it. Power is limited, USB
is the only mode authorized. and you must be on
one of the "channelized" frequencies. Still, it offers
an interesting challenge for those looking for
another one. Want more infonnation? Check the
website: <http ://www.60meters-info> .

The Charlotle Hamlest Report
The Charlotte, North Carolina Hamfest in March
had a great program by Joe, AA4NN, and Bob,
K4UEE, on the VU7RG OXpedition to Lakshao­
weep. The event also gave me the opportunity to
join with a large group of OXers for an outstand­
ing dinner gathering sponsored by the Carolina
DX Association. Nearly 80 DXers, with the ir
YLslXYLs, enjoyed a great meal and fellowship

·P.D. Box OX, Leicester, NC 28748-0249
e-mail: <:n4aaOcq-amateur-radio.com>

The Carolina OX Association OX Dinner at the
Charlotte, NC Hsmteet on March 10, 2007. Here
we see Jerry, N4JR: John, KBYC; Lesley, S9YL;
Charles, S9SSlKY4P; and Ted, W4VHF (Presi­
dent of COXA). (Photo courtesy of Da vid, K4PZT)

At the Carolina OX Association OX Dinner at the
Charlotte, NC Hamfest, Dennis, K7BV, presents
the prize Yaesu Fr·BS7 to Beverly Boyd, XYL of
Ken, K4DXA. (Photo courtesy of David, K4PZT)

for hours. The group included ham radio celebri­
ties such as Dennis, K7BV, from Yaesu (Vertex
Standard); Rich , W 2VU, from CO magazine;
Mary. K1MMH, from the ARRL; and nxpe­
ditioners Bob, K4U EE, Joe, AA4NN, and Dave,
K4SV, just to mention a few .

Dennis provided a brand new Yaesu FT-857 for
the dinner group prize drawing. The COXA does
a great job of supporting DXpeditions, reporting a
donation to the Scarborough Reef that is ap­
proaching $4,000. Now that's support by a very
active OX club!

Bob, K4UEE unveiled a series of DVOs from
some memorable nxoeotnoos: XT20X, K5K.
VPBTHu\VPBGEO, five DXpeditions of the Year­
"The Untold Story," and of course the latest one,
3YOX, Peter I. I've personalty seen these and they
are great, either for your own private collection or
for club programs. For the price and to order, con-
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I leGtlionics (1''''1)

The operating crew at
K3LR for the 2007
ARRL CW Contest (left
to right): N35D, K IAR,
KIEA, VE7ZD, N3G/,
VE3EJ, K3LR, N6MJ,
K3UA, N2NC, and
N2NL. Side note:
VE7Z0 & VE3EJ won
the gold medal at
WRTC (World Radio
Team Championships)
2006 in Brazil. N6MJ
and N2NL won the sil­
ver medal at the same event. K 1AR is CO magazine 's "Contesting~ column edi­
tor, a first-class CW operator, and was part of the team that won the gold medal
at WRTC 1999 in Seanle. K1 EA wrote the famous CT software. K1AR, K1EA,
and K3LR are CO Contest Half of Fame members. (Photo courtesy of Tim, K3LR)

The WPX Program

•Illll:

Amateur Radio
Coax & Wire

AssemblJes To Your Specs
Wireman Coax,

Accessories
www.coaxman .com
wire@coaxman.com

N '05·7.5·WIRE 19' 73)

Everyth ing you need, EZ Hang Unit,
EZ Winder, spare band set, and six
exira weights : $99.95 + $9.05 IUS) s&H.
The only patented device on the market,

witt! •~ ye,.r unlimited """rranty.

540-286-0176
• www.ezhang.com

EZHANG
2217 1'Mces1AMe ll SIM1 Q!.6~. V.22.... ,

-t, e COAXMAN"

HamTestOn lin e'"
Web·based training for the
ham radio written exams

.. Quick , easy way to learn .

.. 100% guaranteed - you pass the
exam or get your money back .

.. Better t han random practice t est s.

.. Provides additional information.

.. Presents concepts in logical order .

.. Tracks progress on each question ,

.. Focuses on your weak area s wi th
" intelligent repetition".

.. Better t han books - question drill
keeps you engaged .

.. Try our free tria l.
www.hamt est o nlfne.com

WA3GNW, S5IU. W4MS. I2E"'Y. R"'IlFU. CT4NI-t. EA7lV.
WllIAl. LY36A. "" NU. WITE . UAJAP. EA5AT. OK10WC. "'XIA.
1l5BMI, K4l0. "'ClKG. OLIIATM. VEl/FJI:, 0l2CHN. W2OO. Al6Z.
RU3DX. WMlI+l, CTIEEN. G4PW.... OKIFED. EUI TT. S53MJ.
DUKO. AAI ",06. l<T2C . UAlICGL "'E58, DKIlPM, SV1EOS.
UABFAI. N4GG. UMRZ.
160 IMte< E nUl: N4MM. W~RW. K5UR, VE3XN.
OL3A"'. OKI MP. N4N0. W4BOY. W4VO. KF20. W8CNL WIJR.
W5UR . W8ILe. "'9BG. WI CU. G4BUE. LU3YLJ'N4 . NN40.
VE7WJ . VE71G. _ Uf o N4~X, SMOOJ.Z. 0K5A0. 'N3AR K.
LA7JO, SMlIAJU. ~5TV. W1lOUL. N4"' E. I2UIY. I4EAT. YKilNS.
DEOOXM, UR2OO. -'890. FMSWD, SlMiCST. 11JOJ. PV2D6U.
HI8lC . I<A5W. K3U.... "'7lJ. $M3EVR. UP1BZZ. K2P0F. IT9TOH,
N6JV, ONL--4003. W5...WT. "'900 , F68VB. YU7SF. OFISO.
"'7CU, I1POR, 1<9UN. YBlJTl(. K9OFR. W4UW. NXIll. WB4RUA.
11EEW. ZP5JCY . KA5RNH. 1V3PVD. CTI YH. ZS6EZ, YUI AB.
IK4OME. WlC3N . W5ODD. I8RlZ. 12MOP, F6HW, HB900Z.
"'9XR. JABSU. l5ZJK l2EOW, I($4S, !(Ala.V, Kl'!IFl, WT3W.
1N3NJB. S50A IKIGPO. ANfflJ. 'W3N'. S53EO. 557J. OllEY.
OJI YH. Kue.... Vfl2UW, UAl;lFZ. OJ3JSW. OEecLD. HB9IlIN.
Nl "'C. SM5DAC, 551U. FIABFU. CT4NH. EA7lV, l Y36A, KINU.
W1TE. UA3AP. OK1OWC. "'XI A. 1Z5BAM, OL6A.TM. W2OO.
RU3DX. 'WB9IHH. G4PWA. OKIFEO. EU1TT. S53MJ. DUKQ.
AAIAOB, UA9CGL. SM6OHU. KooEO. DKIlPM, SVlEOS.
N4GG. UMIU'.

Complete """'" ..-.:I~ ""'- me)' boo _ Dy _
ing •~... NII_ •• " Ilen'C*l .......",. (Ioreign
111_ _ . " '" poalagI& _ .......... _ l 10 "CO WPX
A_ra.: P.O. 80lc 355. New e..-,OH 45344 USA. ,..,.: 'HPX
will naI occept p>ef;""""'" which IIaYe -. conlirme<l Dy ......
1lUW1I"'*ated eIioc:lmniC __. 'PIMH _ :Tl>epncerJlhe
160 """'" bar"'" lIle A_"'rJ EJ " •• .,. . $Il.50.

How's your CW? Here 's a guy who
copied 75.2 wpm way back in 1939­
Ted McElroy. Neal McEwen, K5RW,
has a great story about McElroy and a
lo t more on his website: <http://www.
telegraph-ottice.com>. (Photo provid-

ed with permission of Neal, K5RW)

A_. d 01 E. ".II. ..". Hoi... . : '"1.11.1 ,W~RW , KSUR. K2VV.
VE3X~. 01.11.100. OJ7C X. OL3RK. W'B4SlJ. 0I.7M. OI#OX.
9A2M. OIUE.... OKI MP, ~4NO. Zl3GO. W4BQY. IllJX.
W...,.lMP. K9JN. W4VO. "'1'20.WBeC NL. W1JR. F9RM. WSUR.
CTl Fl. WMOMO. W81LC. V'E1OP. "'980. W1CU. G4BUE .
N3ED.LU3YlJW4. NN4Q. KA3A. VE7WJ. VE1lG. N2AC. WlINOF.
N4~X . SM0OJZ. OK5>\O, WD9IIC, WYlRK LA7JO, VK4SS .
18Y1'lK. SM9AJU. J«5TV. W1lOUL. WB8ZRL, WA8YT\1. SM6OHU.
N4"'E. l2UIY. I4EAT. VKilNS. DEOOXM. OI(4SY. UR2QO.-'890.
FM5'NO. 110M"', $M6CST. VE1NG. I1JClJ. PYro6U. HI8lC.
I<A5W, K3UA. HA8UII. HABXX. K7lJ.SM3EVfl. I<2SHZ, UP1BZZ.
EA7OH. It2POA. N6JV. W2HG. ONL--4003. WSAWT. K900.
HIl9CSA. F68VB. YU7SF. QF1SO, K7CU, IlPOR. l(9l.J~.

YBI".1';' K90FR. 9A2NA,. W4UW. NXIlI. WB4R UA. I6OOE.
I1EEW, I8RFD. I3CRW. VEJI,lS. ~HF , "'C8PG. F1HWB.
ZP5JCY. I<A5RNH. 1V3PVtl. CT 1YH. ZS6EZ, "'ClEM . YUIAB.
IK21LH. OEIlOAQ. I1WXY. unoow, NI IR. 1"'4OME. Vl:9RJ.
'NX3N. HB9AUT. "'Ql)I: .~8F, W5000.Ill'RIZ, 12MOP. F6HMJ.
HIl9DOZ. W9ULU, K9XR .JMlSU, 15Z.JK.l2EOW, lK2MRZ. KS4S.
KA1 ClV. WZI R. CHUW. "'OIFL. WT3W, IN3NJB. S5OA.
IK1GPO. fu\6WJ. WYlP , OE\ EMN. WllIL 17PXV, S53E0 .
0F1GI(. SS7J. EA5IlM. DU EV. OJ1YH. Kue.... VE2UW. 9A9R.
UAlWZ, DJ3JSW.OEllCLE. _ IN. NIKC , SM5DAC. RWllSG.

MIXED
1980 .JASIU 1981 RWOBM

sse. 1250 AE90X.I850DUlMV.
"l.~ : uoo W2FKF. 2250 Wl4 P , 4l)5(I HA5DA , 4 100
N9AF.

2911 .1Z08T'o1
SSB

tact Bob Allphin, K4UEE, bye-mail at:
<Bob @k4uee.com>.

Dayton Just Around the Corner
A lot of you will be at Dayton for
Hamvention® later this month. It's
always a lot of fun for DXers, with many
activities from which to choose.

The annual SWODXA (Southwest
Ohio OX Association) OX Dinner is one
of the places to be Friday evening, May
18th. Check the following website for
more information : <http://www.
swodxa.com». Then there are always
the many hospitality rooms throughout
the Crowne Plaza Hotel in downtown
Dayton at 5th and Jeffe rson Streets
(next to the Downtown Convention Cen­
ter), each with their individualprograms.

The Contest Dinner will be held
Saturday, May 19th at 6:30 PM at the
Crowne Plaza Hotel in the Van Cleve
Ball room. The cash bar opens at 5:30

www.cq-smsteur-rsdio.com May 2007. CQ • 95
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UA9SC C191lOflM)

5 Band WAZ

The II I' lw ll lg hew queliIlId tor ..... bMIc 5 Band
WAZ A""':

•
I

503 ..Ll3GPJ
504 , IT9ELD
5(l5, ,..•.•• ..•... .JKIVMC

CW
500 UAOABB
501 ,WO'IHF
502 " •., UA9YC

171 ....•..•...•.....•..••.. ,N<lBAA

R.- and appllca_lot!he WAZ. P'Oll'WIlIOWy biI ee­
..... by _do iQ • '-'lIe SAE-. lwei lJ"lIIa cl l'1'.or
..Pi .-.,.;1 SI.0010: WAZA_LIanIQer.Floyd
o.r.lcl. tWG. 17Gf-.HoIowRcl..~MS39571.
Tn. ....'. ...... Ior .. CO.-dl.Sll-oolllr~
..~ onclwdiI \'CU ""*_ CO'"*'tl1Kllll or a
COPY) and 512 CIO /or~~ ....... II
d'IIICI<II PII, MIlO Flo¥I ae..:t~. -"*'11 0St.
_ 10 • CO _pore or _ . _ It."9* _
orc:UiI_' I :.*,NSFG nwy _ biI' ...........4'I5tg.~_ ._.

RTTY

40 Meter CW
252 K6YR

20 Meter CW
570.••.•.•••..•..•~••.••_,N.4BAA

Is my message about operating habits
being heard out there? After the March
issue of CO came out, I started getting
e-mail about my "Shame on Us" item. It
would appear thaI the word is finally cir­
culating out there that a lot of us are just
about fed up with all of the dumb things
being done on the air. One a-mailer
offered a suggestion that when you hear
oneof the "offenders," you should start a
"little black book- and in future contests,
etc., resolve not to work that station. This
may not seem like a big deal. but then

The WAZ Program

20 Meter 55B
1 I 57._._•.••.• __•..WC60X

30 Meter CW
78 ..,.....•.....•. ..•...•..•. K8YUI

55B
5026 .~._•._ UAOAPV 5026 __ __.VE3CR
5027 .••.._._••• _••. ,W9VHF 502V ,.••__._.~••_•._ K60Y

All Band WAZ
Mixed

BoUoI . ,S07FPD llU9 .NUN
8447 ..._.RWOBU 1450._ . "'_
.... __•__.HOFP

officially opens. Don't miss this rare
opportunity to gain knowledge that may
take you years of practice, trial-and­
error, or lost time to learnotherwise.Get
the edge to improveyourscoresandput
your station in the winner's circle today!

"It will be a full day of training and
knowledgeenhancement.The program
will include the following for both beqin­
ners and advanced contesters, and will
be taught by veteran contesters. The
"Contest Professors" will be: Jim,
K8MA; Dean, N6BV; Randy, K5ZD;
Dick, N6AA; Dave, W9ZRX; Andy,
N2NT; Jeff. N5TJl; Mark. N50T; Doug.
K1DG; and Mark, MODXA. Breakfast
and lunch will be included on site for
your convenience."

HMAGS. 199 II)
EASAYV. 199 (27)
VE3J{N, 159 (28)
K7BG , 199 (22)
YU7GMN.I"IIOI
W6XK. 198 117. 341
EA58CX. 198 117. 3$)
G3KD6. 1. (1. 12)
KG9N. 1I1lI ( II . 22)
JAIOtoI. '.(2..-0)
9A5l. 1.(1. 18)
K5PC. '91 (Ill. 231
K4(;N , 191 (23, 26)
G3KMO, 19141.27)
N2QT. 1911 (23. 24)
OKIDWC. 191 (II, 3 11
W4UM. 198 ( 18 , 23)
US7MM.l98 (2. 6)
K2TK. 198 (23. 24)
K3JGJ .I98(24.261
W4OC. 198 (24. 28)
F5NBU. 198 (nl, 31)
0E2LCM. 191 (1. 31)
HA1RW.IIl8 (I. 31)
WION, 198 (23. 24)
W9XY. 191 C22. 28)
KZ2I. 191(24. 26)
WASVGl. 191 (34)
WTVJ . 191 (34 , 37)
weeP. 191 (II , 401
K9MIE (1& 21)
W88ZR.. 191 11ll. 28)

N<lWW. 199 (26)
W4U. 199 (2fi)
K7UR. 199 (341
W2YV.I99(2fi1
VE7AHA,. H18 (34)
IK8OOE.. 199 (311
JA2M(. 1. (34 on 4Om)
1K1AOO.I99 P)
Df3C8.199 (1 1
GMJ'f0A, 159 (31 )
YOIFB. 199 (19)
1(Z4V. 199(2$)
W60N.I99 (I 7)
W3N0. 199 (2fi)
HB9ODl.199(311
RV3F1oI .I99l1)
N3UN. 199(18)
QH2Vl. 199(31)
W1 J l . I99 (241
WIFl. 199 (26)
SM78IP. I99(311
SPSOVP. 199 (31 on 40)
t#Nx. 199 (28)
K4Mt.l. ll1\1 (2$)
EA7GF.l99 (l )
N6HM.lll$ (37)
JA5IU. 199 (21
CT30L I" (28)
NOU.I99(21 )
RlJ3Dx. 1ge (II)
N<lXR. 159 (27)
WllPGl. 199 (28)

· · P..... noll: eo.toll'" BBand WU Plaque " SHIO
(S12O " I I.mall I lllpplnll " .-q\le'lIW).

AulH and appIlcallClf'.-lor II>e WAZ. program lI'IIly biI ee­
ta.ned by -.dinll • !I'OI S AE _ lwQ """I oIl'O'l~

or anllijo_1KlIII and 51.00 10: WAZ Award Manager,
Flo<,d GIold. NSFG. 17 G_ HoIow Rd.. WrfR/tta. loiS
39571. Tn... I 'll_/or"5BWAl_,ISIO.oo
1or~~ifd.JdlI \'CUmclII_ CO ......
iI'lg'- ora~) and S15,00/or~. No
• dul_i•• _ fA 52.00 /or ......... and $500 Illr
~ • ctwgMllllr.-:tl sddiIo. 10 lOflM
coo_"...:l~ __ ..~ payatlIe 10 Flo<,d
o.r.t ...... . . _di'llOSl .....lOaCO~
or..A-u~_orc:UiI_~ geN5FG
n'Wy _ biI '-=!Wd viii ........, 4'I5tg.~.--

.... "'lIWd'Il . 2007. 713_tww _ .....
2OO_ ...cI lm~hew~.....
1500 _ .

JWw rweiplunll ol 5 a- WAZ wil li I II 200 __
confirmed :

NON

The top conll<\dl'l lor 5 Ba nd WAZ IJonel AHditd.
10 met....):

PM. The North Coast Contesters are
pleased to host the 15thAnnual Dayton
Contest Dinner. Tickets are ready and
on sale now! Go to <http://lwww.
contestdinner.com» for more informa­
tion and to purchase tickets. There will
be no Contest Dinner tickets for pur­
chase at the door.

Top-band enthusiasts will gather at
the Bamsider Restaurant on Friday,
May 18th at 6: 15 PM. George, K8GG,
is handling the arrangements for this
one (k8gg@arrl .net).

Tim, K3LR, has started something
called ContestUniversity, Dayton 2007.
From the website: "Contest University
will be held on Thursday May 17, 2007,
from 8:30 AM to 5:30 PM. atthe Crowne
Plaza Hotel in Dayton, Ohio. This is the
day before the Dayton Hamvention@)

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

and learning tool for
kids,

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22

P.O. Box 1052
N'ew York. NY 10002
•'i!ht."., (J.__wu·eatiu t6

Ed«eati64 Sica 19KO

Donate your radio or related
gear to an IRS approved

501 (c)(3) charity. Get the tax
credit and help a worthy cause.

&mJpmelll picked lip
anywhere or shi/lP;ng

arranged. Radios you can
write o ff - kids you can' t.

I
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CO DX Honor Roll
,-----------------------;~;-. ---,

The co ox Honor RoI f8OOgl 1lles those OX~ who have Slb'nItted plOOf of confirmatIOn WIlh 275 or more ACTIVE countries. Wrth 1_ er.cepbOllS, the ARRt
oxec CotxrtJies list is IJ$II(j _the Q;U'ltry stanOiird. The CO OX A_atd CUlfently ' 8cognizes 337 counIries. Honor RoIIisbng is automatIC when IIfI~tlon is
'_lI8d and applo#8d lor 275 or more aetMt countries. OellIled counI~ do noc co.rot and allolals are~ as <teIe\lOl1l 0CCUf. To _ on the CO OX
Honor RoI. 8IV1U8l updatel arlit~_ All4ldaln must be~ by an SASE it ...... ,hrmabQnollotaliS required . The fee lor endorsemenl: SbCI<ers is S1.00
each plus SASE. Please make c:he<:ks payable to !he awards mal\a99f. EWy F.W~. AI updates should be mailecIlO P.O. Box 9673, Jac:ksorMlIe. Fl32208.

CW
K9BWQ,_._••.•.336 NOFW 3M PA5PO __••.•••••..J:M K7\.AY.•..•_•.•_.na K5l'IT _•.••__,332 NSHB ..•.•..••.•...32ll VVSANT 32" W8VO ...••.••..••.31 .. Q30PX,.•_••.••.284
N7F'1J ...•.••.•••.•.336 WlWU80 .••.••..335 K3UA 334 KUO _ ,334 YU1AB , ,332 KIHDO ,32ll KEJA 323 UA$SG 310 OJ1YH 281
N4JF 336 F3TH 335 Dl.3OXX 334 NotAH 334 HB9DOZ 332 K1JS 32ll KFflUN 323 W91L 309 XE1 MO 280
K..IQJ 336 W4OEl 335 K2ENT 334 K9OW 334 K3JGJ 332 W6OIJl 32ll F6HMJ 323 EA.3AlV 309 W09OZV 2n
I<2Too 336 NotCH 335 NC9T 334 K«:EB 333 VE3KN 331 MilT 328 IKCTUO 321 YU7fW 306 W2JlK 2n
K2Fl 336 W0JlC 335 W2VJN 334 WllHZ 333 K2JF 331 KA3S 328 W$II ,.320 LU30S1 302
N"MM 336 OKI MP ,335 G4BWP ,334 N5FG_ 333 WA80KA.....•... 331 SM5HIfIHK1 W IKeADY 32O N1KC 302
K..MQG 336 K9MM ,334 WIJR , ,334 K4CN ,333 N$AW ,331 K6CU ,326 ~pp, .32O WA..OOU 301
N1RO ..•..•.......336 K2Jl.A 334 J.4t.CK 334 W..MPY 333 walE 330 W..u 325 F5OIU 320 RA1AOO 3OO
'N7CJN. .•.••.••....336 FJAT 334 PV2YP 334 KSUO 333 NSZU 330 N40T .•.~..•_•.•. 325 PY..WS .•..•.••.. ,320 VE7KOU 3OO
K20WE..••..•._.336 WMIUM 334 W1CNl 334 KATT 333 WolVW 32ll KIFK _ 32.. OZSUR..._ 31 11 1CT2C..•.••._ •.•.3OO
wexo _._ _.335 EA2IA..•_ 334 K9IW 3:)01 KllWCL. 332 G3Kl,K) 329 N1WO .~••.••__.325 YTIAT._ .__ ,311 K..IE _ .291

..."'"-- ",
IK IGPG _ ...337
KSTVC. 331
,gw ~. 331
o<Z>P .__.",
K4MlU _.331
NU' .__.331

W..WX ._ :.331
K2TOC _ .•.331
KSQVC .•.••_••..337
W68C0 331
DJ9ZB 331
W6EUF 331
K..MOG 331
N1BK 331
NotMM 331
XE1L __ 337
"ZotOx _.337
weoPD 337
N4CH ..~ _ _337
N1RO ..__ '"
KnAY ._...._...331
W1fM . .",
0E3WW9.._ 331

""" ",

OZSEV . ...336
Kll8WQ .._ _.336
......., _ .. 336
1QFl. . _ .. 336
waul .. .336
K4JlO . ... 336
VE2PJ ..__,336
W3AZ0 336
OKI MP, _._.,336
EA38UT 336
KllHClM 336
W9S$ 336
K2JLA, 335
K9MM 335
XEIAE 335
IK8CNT 335
VK41C 335
O€7SEL 335
VE3MR , _ 335
'lE3MRS ~. 335
Zl.3NS .• •.335
0l3SK ..335
1(7.15 _ .. ..335
YU1AB ...335
N5FG . 335

P'ft(J1 ~~_.335 WOO8NC _.'"
""" __.335 wovoe~_.334

IBZV _. ~.335 W4NKI . 334
""".__.335 WofVH/P . _ -",
1klOE1 .~._.....335 VE2GHZ .334
"""'__.335 OE2EGL .334
PA5PO _...•_ 335 WMUJU__._.334
ICEIVIC .•.._ 335 KSRT .....__._.334
K2ENT _•..335 W6SHY ...-_._.334
IK6QPZ 335 W5RUK _.334
NC9T ,335 K4CN .334
KllKG 335 EA3KB 334
K1 UO 335 K3UA 334
IllKCI 335 N5ZM 334
I8lEL.. 335 AMS 334
OU9RG 335 CT3Ol 334
OUll(T 335 VE1WJ 334
CT1 EEB 33S YDM 334
W1JR 335 CT3BM _._ 334
I4lCK ._._._ 335 NeAW ._ .3':M
PY2YP _..•_ 335 WSW ._ _ ...334
Zl..IHY __._.335 W2CC. .334
WolVW ..._._...335 I<9IW .3':M
K3JGJ ,_..._.335 AB41Q __.....3':M
"""_ ...335 4N1ZZ __=

SSB
VE1YX.__ .333
W?JZK __..333
KlLJG ..... _,333
VEUCY _ .333
V£2WY _.__ .333
""""" _ .333
K8PP ...._...._..333
Ol.3OKX ..__ .333
EAJEQT 333
VV1KZ , 333
KEJA., 333
W1BJN 333
VVl.t.J 332
KSllZ 332
LLl4DKU 332
VE..RQY 332
W1FP 332
cnEEN 332
NZVW 332
KSUO •. _.•__ •.332
0lKlH .~.~__.331
VVl.rv ....._.....331
WMWTG ._ .331
OWGJ .__.331
N50RT _ .331

RTTY

CTlAHU .._ -'"
EA3.L..__ .331

"""" - " ,N7WR ..._ w • w .33 1
ZI..1 BOO _.331
AaOX _ •._ .330
KB2t,fY ,330
K3PT _ __.330
WS9V ~•..329
W90KL..•.••..•. ,329
W2FGy 329
CT ICFH , ,329
EAIJG :J;2V
W9IL ,329
F6HMJ.. .••.•.••.,329
KFBUN ..•..•..•. ,328
WOUlU ,..•. ,328
10EY , 328
I(JlC _._ ,328
K40XA _•.••.••..328
lU5OV._..._ .. ,328
XEIUD.._.__.'J'Z7
0K5WQ ,321
KE5/( __.321

CP2Ol._._ .'J21

~. .321 KE2fU) .__.315
KTTCl.__.328 VE1SMP.__.315
I eeocz. .328 IZICST__.314
VV"VN __.328 WfHN .__..31"
""" .__,325 WOROB ,_ .313
KC4hlJ __.....-325 W70AX _.__...312
PY2D8U ,.••_,325 KAllMR .••.__.312
YTIAT _._ 325 WAStolLT .310
K.E4sev •.••.•.• ,325 RW9SG 310
K6GFJ 32.. KE1RBV 310
WllWI _ 323 KK..TR 306
EAJeYM 323 W82AOC 305
WMZl 322 K3BVV ,303
WN9NBT 322 JR..NUN 303
W60UL 322 VE1KDU 302
K05ZD ,322 W!iGZI 302
CT1ESO ,32 1 W..PGC 302
K02GC 32 1 EAlJAVV 302
N1 KC _..320 YV2fEQ _..301
W%ZI _ 320 ACfi'NO _ 301
SV3AOR.•__,32O ")(ll[)I( ,__._.301
0<0r0C__...320 N5W'YR .•• .300
W>eO _ .311 K..IE~__...
W64GMR .._ .311 RA1A06 ..._ .3OO
"""" _ ..316 WAIECF _ ""

KWl0K ~~

W4£JG ._._~
XEl __.. .2IlQ

, .._ 292
K1R8 , 292
K7$AM _._._292
W9ACE _ .._.291
KU48P •.••_ 2111
W5P'IE _. ,288
KKOOK 285
VE7HAM 285
N811Q 264
Wll IKO 2113
KBORNe ~62

IKIITMI 2111
F51NJ , , 2711
WOfIOZV 2111
WSGT ,m
~BKA, .21S
K9DXR ..._._..215
KE1UEK _._..215

.......,._-'" .,.,. __-"" """.__.32$ Go&8WP __....325 OK1MP.. 323 N5lM .._ .....-321 EA5AU ._~._. 320 PA5PQ .311 W~EU .297
K2ENT.••_••.••. .333 NI4H .•.••_.__••.325

you never know. If enough folks use a "black book," the offend­
ers just might start wondering why they can't seem to work all
those people. I have offered other suggestions in the past, and
I'm sure you can find one that suits you and the particular sit­
uation. In any event, I am pleased to see/hear that my mes­
sage is being heard and taken seriously.

It's starting to warm up a bit now after a long, cold winter.
I'm looking forward to it myself. Lots of stuff needs to be done
outside and now perhaps I can get to mine. How about you?

Until next time, enjoy the chase,good luck with Swains and
Scarborough, and Have Fun!

73, Carl, N4AA

CO DX Awards Program aSL Information

SSB Endorsements T322 via KJPD TP20CE via F5LGF VK8AA via VK2CZ
330 .___.K7l.AYf331 3:JO .___ W2FKF/335 T6EE via KEGGFF TX6A via F6AML VK9CGG via WDVG...--- """""" ""__..AEIlO)(.1264 TaOB via WB6Z V26B via KA2AEV VP2M DV via WA7NB

TaOW via JM1LJS V26BZR via W2BZR VP2MHX via W4WX

CW Endorsements T88JW via JH3JWW V26G via N2ED VP2MOD via K4QD
T88ST via JR3STX V26MH via HB90CR VP2MSR via G3USR

33O,.............K2OWEI33$ 33O ,...............K3JGJ1332 TAO/OK1XV via OK1XV V260C via N30C VP2V/AH6HV via AH6HV33O..............,.K4.A.OI334 320 .........,.WM00U!301
TAO/OK3AA via OK3M V26R via KA2AEV VP5T via N2VW33O ................,NotAH/334
TGOAA via TG9ANF V31HK via DL7BC VP8CMH via GMOHCQ

The bulc IWilIllIM lor..mc:rbrS 10 COil $6. Fe< I'lOf\o
Tl8M via TI2KAC V5IDF6CP via DF6QP VP8ROT via GMOHCQ

1I.IbeO~. ~. S I ~. In orWrIO~ lor 1t'4..cluced TKlEA3CUU ViB EMBT V5IDJ8VC via DJ8VC VP8SGK via GMOHCQ
~ raIl. pINM:a:.,~ your .- co mailing TKlEA4BT via EA4BT VSlDL8JS via DL8JS VP9IK1XM via KQ1FlIIl* _ your ....bOi •. E"(IOo...,.,1........

TKlEA7AAW via EMBT V5IG3RWF via G3RWF VP91 via KQ1Fl100.-:h pIoA SASE. !Jpda1W not irNoMnglM ..
__ d alllCk« _ tree . .... ....1I'Id COO'MllCIl " TKlEA7JB via EA4BT V51IDF6QP via DF60P....__ .... SASE. R..... II'Id """,,*",DOi'

TKlEA7LS via EA4BT V511Dl8JS via DL8JSbma lor ... co ox A-w _'I' bI b.nd on ...
TKlEB4EPJ via EA4BT V63JO via JA1KJW

(The table of OSL Managers
_.~-rDo_ ..... 11. or ....... bI

is courtesy 01 John Shelton,otlCaollCl by _do", I ... 1_. ....... ,
TK1 KJ via F1 JKJ VAOXNIP via VE3XN_,"*' _ I,· 10 co ox A-w It ...... . ~

TK9Z via EMBT VB4MWA via NOHJZ
KIXN. edm:Irof "The Go USt:

_ -.. N4UF. eo. llll13. "Ill ,.... F\. 3220ll 106 Dogwood Dr., PaM, TNU,S.A,~ _ i'IiOOlJ""H 331 -..~, TM3NV via F2WS VE3XNl125 via VE3XN 38242; phone 731-64'-4354;
PIiIMI_"~e-; ... 101'liI_"....

TM5HV via F8KFZ VK1 CC via DLBVR e-mail: <got;st"goIrst.net>.)
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Remembering Phil Goetz, N6ZZ

Thismonth's column is aparticularburdenfor me,
as I have the sad task to report on the loss of one
of our great ones, Phil Goetz, N6ZZ, who sue­
cumbed to a brain hemorrhage on February 27,
2007 at the young age of 64. As a tribute to Phil, I
want to dedicate this month's column to his legacy.
It just doesn't seem right th is time around to discuss
the perils of packet or the latest logging softwa re.

A Little Aboul Phil
For those of you who didn't know Phil, the man can
be best described as a friendly soul who quietly
accomplished much and asked for very little.
Havinghadhis own personalchallenges in life, Phil
always had a smile on his face and gave back to
contesting more than he ever look from it. It was a
privilege to call Phil my friend. Even though he's
physically gone, his legacy and contributions wilt
be with us for years to come.

One of Phil's best friends was Tree, N6TR. I
thought it to be appropriate to let Tree tell his story
about N6ZZ in his own words:

Phil had been a major part of my life ever since we mel
on the Southern California Net back in 1968. I looked up
to him when starting out my contesting career in the old
ARRl CO Parties. More recently, Phil was the person on
the other end 01the intemet during the WRTC 2006 event
in Brazil. He was my eyes, ears, and adviSOf during the
Iog-ehecking process. Instead of spending time playing
tourist, Phil invested hours of his time helping me test the
code lOt the Iog-ehecking program. With the pressure of
impossible deadlines and no sleep, Phil was able to keep
everyone together and accomplish the task..

When it came to contesting itselt, Phil was an animal.
I don't think anyone cook:! ever forget seeing him write
with one hand and send With the other. There is a draw­
ing inspired by his operating technique at <http://n6tr.
jzap.c:omIw6dqx.jpg>.

1

Calendar of Events
CQ OX Marathon
SP OX AnY Contest
Helvetia Contest
Florida OSO Party
Nebraska eso Party
Old Old Timer's Club OSO Party
MAAAC County Hunter's CW Contest
Indiana 050 Party
7th Can Area 050 Party
AAllnt'l OX Contest
New England OSO Party
Volta AnY OX Contest
CO-M Inl'l OX Contest
Mid-Atlantic 050 Party
King of Spain CW Contest
Baltic OX Contest
CO WW WPX CW Contest
SEANET Contest
Alabama 050 Party
Kid's Day Contest
All Asian CW OX Contest
ARRl Field Day

All year
Apr. 28-29
Apr. 28-29
Ap<.28-29
Ap<.28-29
Apr. 28-29
May 5-6
May 5-6
MayH
May 5-6
MayH
May 12-13
May 12-13
May 12-13
May 19-20
May 19-20
May ~27

June 2-3
June 2-3
June 16
June 16-17
June 23-24

'2 Mitchell Pond Road, Windham, NH 03087
s-mail: <K1AROcontesting.com>

Phil, N6ZZ (SK), enjoying life at PJ2T. Phil's smile
andenergymade the world better forevel)'Olle who

knew him. (Photo thanks to KBND)

May's Contest Tip
How well do you really understand propagation11l's

incredibly uselul to check out band conditions prior to
a contest, Try to gather data such as the limes bands
open, when signals are peaking 10 key parts of the
wond, times bands start tccose. etc.Having that jntor­
mation in your back pocket is a great tool to help you
make important operating decisions. It's just one
example of how successful contesters sweat the
details in making great scores!

W
hether it's the at the Dayton Hamvenlion/P),
or a local d ub meeting. or participating in
a multi contest effort. the socialization

aspect of contesting has been and will continue to
be a key driver of our future. Let's face it: As con­
testers, we're like fishennan when we socially inter­
act. The conversation ranges from how we bagged
the big one to why the big one got away. Also, for
me, many of my contest friends have become my
lifelong friends, rot just to talkaboutcontesting and
ham radio, but to discuss career and lite's issues in
general. Without that aspect of contesting, my ham
radio experience wouldbe dramatically diminished.

As I think about all of my contesting friends, I
can't help but remember the ones who are no
longer with us. Sadly, it's becoming a longer and
longer list that includes many friends with whom I
personally operated and many more whom I had
never met in person. The common denominator
that we all shared was this thing called contest
camaraderie. Our relationships were special,
whether they were with the ham next door or on
the other side of the globe.
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Year Mode C8l1slgn cazone c.,...... Scon>
1960 -.. W9YT • MS 8.568
1961 ew W9YT • MS 208.302
1963 ew W9EWC • SOAS 300.045
1965 ew W6RW 3 MM 1,196,211
'966 ew W6RW 3 MM 1.366.992
1967 ew W6RW 3 MM 1.804,168
1966 ew W6GP 3 MM 2.180.864
1969 -.. W6UUI 3 MM 1,103,376
1969 ew W6OQX/6 3 SOAS 707,952
1970 -.. HH9DL 8 MS 3,302,640
1970 ew W6DOX 3 SOAS 4.31 2,30
1971 ew W6DOX 3 SOAB 347,130
1972 Phone W6DOX 3 SOAB 598,400
1972 ew W60QX 3 SOAS 666.398
1973 -.. KH6RS 31 SOAS 4.1 73,519
1973 ew W6ANN 3 SOAS 929.556
1974 -.. KH6RS 31 SOAS 3,337,005
1974 ew W60QX 3 SOAS 315,768
1975 -.. 6Q2MX 6 MS 404.135
1975 ew W6ANN 3 SOAS 682.158
1976 -.. 6Y58F 9 SOAS 1.290.415

Phil and Steve. N21C, enjoying a good laugh at Steve's fine "n Phol18 XE2MX 6 MS 1,627,817

New Mexico OTH. It 's hard to fjnd a picture of N6ZZ in which 1978 Phol18 VP2VER 8 MM 9.188.191
1979 ew VP2VEQ 8 MM 4,173,519

he does not have a bjg smile on his face. (Photo via AA5B) "00 -.. KP2A 8 SOAS 5.254.080
1980 ew XE2MX 6 MS 1,511,190
1981 ew N6ZZ 3 SOAS 809.723
1983 -.. XE2S1 6 MM 13,478,670

In more recent times, Phil had lost his second wife to cancer and 1983 ew XE2S1 6 MM 7.876,600
was busy starting a new life, recently married and building a new 1984 Phone T11 C 7 MM 22.157,695
house and station. He had always enjoyed playing racquetball. and 1984 ew XE2MX 6 SOAB 1,465,671
so he died doing something he enjoyed. 1985 Phon. VP2VCW 8 MM 19.846.800

Phil had the ability to tum almost any situation inlo a funny event 1985 ew N6ZZ 3 SOAB 234.696
Once, at the station of K6AC (Alex Connolly), we were out in the 1986 Phone JY7Z 20 MM 14,388.986

"shack" and he found a boll labeled ' nuts." Inside the boll was a col- 1986 ew W6MKB 3 SOAS 953.200

lection of large nuts used to bo/l together the tower. but also includ- 1987 -.. HC8!lX I. MM 33.663.000
1987 ew 5B4T1 20 SOAS 5,816,907

ed were some walnuts. ThiS prompted Phil to go off into a routine 1988 Phol18 KL7Y 1 MM 1.4502..200
that had everyone rolling on the floor laughing. 1988 ew CT2NH 14 SOAS 4.683.508

When operating a field-day-style multi-multi at XE2SI dUring a OX 1989 -.. ZW5B 11 MM 35.830.544
phone contest, I was standing outside the trailer in which Phil was 1989 ew SU1RR 34 SOAS 5,218.467
operating when I heard this: "CO Contest XE2 Sierra Italy. The we 1990 -.. 5W1JJ 32 MM 22,285.168
again? Sorry W8 again? Okay. there are twoW8s in there; only one 1990 ew HC5Z I. SOAS 6,749,244
of you go ahead. Roger-W8XYZ 59 6 a SL?- Gee, I wonder how 199 1 -.. LU4FM 13 MM 19,218,348
the other guy knew he was the one who was supposed to standby? 199 1 ew -crrr 37 SOAS 5,704,403

Best in peace, my good friend. If I could imagine what Phil would 1992 Phone CEDY 12 MM 23,095,515
1992 ew EA9l2 33 SOAS 7,901,415want us to remember about him. I'm sure it would be something like 1993 Phon. VK9L1 30 MM 10.881.894

"t fve life to its fullest and never give up on your dreams. 1993 CW 4S71N6ZZ 22 SOAB 4.575,420
73, Tree. N6TR 1994 Phone 30ADZ 38 MM 10,465,564

If you're interested, donations in Phil 's memory can be 1994 ew PZSJR 9 SOAS 8.301,917
1995 Phone JTIZ 23 MM 4,447,872

made to the Ruidoso Public Library, 107 Kansas City Road, 1995 ew 3B8IN6ZZ 39 SOAS 6,881,690
Ruidoso, NM 88345. 1996 -.. HS1AZ ee MM 5.658.598

1996 ew 3C5A 36 MS 7.550..220

There's Just Something
1997 -.. P29AS 28 MM 15.379.068
1997 ew VK6BAT 29 SOAS 5.034.769

About thst CO WW OX Contest 1998 Pholle XX9X 2' MM 10.890.408

Many of you know that Phil was one of only two contesters
1998 ew V~ 2 SOAS 7.023.425
1999 Phone R1MVZ 16 MM 14.151 ,288

who have operated from all 40 CO Zones (his notable peer 1999 ew A61AJ 21 MM 36,789,751
is Dick Norton, N6M ). Overall , Phil operated in 75 CO INW 2000 -.. EY2A 17 MM 7.138,2OB
OX Contests, generating a combined 848M points from his 2000 ew OX1N6ZZ 40 SOAS 4.252.419

various single-op and muttt-op efforts . That's an average
2001 -.. T88CC 27 MM 17,593,920
2001 ew RIDF " SOAS 3,on,657

score of 8 .84M. o r somewhere in the 3Q0-400K cumulative 2002 Phon. TK4Z 15 MM 15,476,732
aso range! A su mmary of all of his operations can be 2002 cw RW90WD 18 SOAS 3,096,240
found in Table I, lncludtnq his 40th zone of operation in 2003 Phon. esz 35 MM 33,764,550

2004 from K1ZZ. 2003 ew JA1ELY 25 SOAS 3,042,568
2004 -.. HCOL I. MM 3,8782,625
2004 ew K'ZZ • SOAB 3,940.670

Final Comments 2005 -.. 6YZZ 8 MM 18.564.588
2005 ew 9GSGJ 35 SOAS 6,509,657

If I'm reminded of anything th is month, it is to be sure to eel- 2005 -.. PJ2T 9 MM 18.608.676
ebrate contesting and life in general with those of us who are 2005 ew P25ZY 9 SOAS 11 ,469,330
still here. I'm looking forward to seeing many of you at the
Dayton HamventioN!l th is month and doing just that! Table t-N6ZZs CO WWDX Contestoperations, activity from

73, John. K1AR all 40 CO Zones!
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Tapping into the
Space Grant Consortia

Program Outline. The program outline is as follows:
Students design and create payk>ads that eany experi­
ments and data-collection tools. Participating universi­
ties provide a launch platform to successlully launch the
payk>ads. "Chase teams" follow the path of the balloon.
tracked by GlObal POSItioning System (GPS) to recover
payk>ads. Students analyze the recovered data.

Why a balloon? Weather balloons provide an inex­
pensive method 01 transportation, canying payloads to
high altitudes (50- 100.000 fl .) to provide an experience
with a near-space environment. Designing and imple­
menting a balloon payload in a teem environment can
offer a unique educational experience. It is one of the
few opportunities where students can become involved
in all aspects of a scientific experiment.

Relatively short development time allows students to
have hands-on experiencebuilding the payload, flying it.
and analyZing the data that is gathered, while develop­
ing team-building skills. Instruments such as GPS and
cameras placed on balloons are recovered approxi­
mately 90% 01 the time after the completion of the flight.
This means that the same instrument can be used mul­
tiple times, lending itself to a cost-effective program.

Among the higher education institutions partici­
pating in Launch Oregon are: George Fox Univer­
sity (GFU), Oregon Institute of Technology (DIn.
Oregon State University (OSU), Portland State
University (PSU), Southern Oregon University
(SOU), and Western Oregon University (WOU).
Each of these institutions has varying levels 01
involvement in the launch Oregon program. If you
are interested in what is happening in a particular
school , then check the OSGC website for inlorma­
tion and a possible link to that school. Among the
more active schools is SOU, which even has a
Yahoo group at: <h llp:/ltech.groups.yahoo.coml
grouplBalioonSaL'>.

last year's balloon flights include the following
dates, the purpose of the flight, and the sponsor­
ing university:

Apri l 7: Mars lego rover dropped Irom a teth­
ered balloon lor The SMi l E Program Middle
School Challenge (0 5 U).

VHF Plus Calendar
Full Moon
Eta Aquarids Meteor Shower Peak;
Microwave Spring Sprint; 2 GHz and Up
WIN Club Contest (See text lor detaits.)
Very poor EME conditions.
Last Quarter Moon
50 MHz Spring Sprint (See text for
cetaus.)

Good EME conditions
Moon Perigee
New Moon
Dayton Hamvention® (See text for
details.)
Fourth weekend of the European INW
EME Contest (See texttor delails.)

Moderate EME conditions
First Quarter Moon
Moon Apogee: Poor EME conditions

-EME conditions courtesy WSLUU.

May 2
May 5

May 6
May 10
May 12-1 3

May 13
May 15
May 16
May 18-20

May 19--20

May 20
May 23
May 27

A
re you or is your organization involved with
your local or regional NASA-sponsored
Space Grant Consortium? If not, you might

want to consider what is happening in Oregon with
the Oregon Space Grant Consortium (OSGC). Its
website at <hMp:J/spacegrant.oregonstate.edul
balioon .html#GOALS> has information on the
growing interest in ballooning. Such interest has
also contributed to college professors recently
becoming licensed amateur radio operators.
Among them are Peter Wu. KE7EAK, 01Southern
Oregon University; Mark Weislogel, KE7HVE, of
Port land Slate University; Kevin Carr, KE7KVT, of
George Fox University; and Jamie Zipay,
KE78QM, of Oregon Institu te of Technology.

Kevin tells the story of his journey to becoming
licensed in the Spring 2007 issue of CO VHF mag­
azine. Here is a brief excerpt from his article:

Why did I finally get my ham license atme age of 42?
My path through the back door into amateur radio start­
ed two years ago, The sdlooI where I teach physics,
George Fox University, is an affiliate member 01 the
NASA Oregon Space Grant Consortium (OSGC), an
organization of Oregon research institutions, science
museums, and colleges that do WOO< associated with
NASA's aerospace mission. Through OSGC Iurst heard
about "Balloon Satellites; or Balloon SATs for short.
Balloon SATs are small instrument packages that are
carried as payload by helium balloons 10 enuuces in
excess of 100,000 feet-the ·edge of spece' t

Think 01 a Balloon SAT as a poor-man's space satet­
lite; they don't quite reach space, but at S300 or SO they
are quite a bit cheaper! At1 00,000feet-just beyondthe
tropopause al the lower edge of the stratosphere­
atmospheriCpressure is less than 1% of sea level, a bet­
tervacuum thancan be produced in a lab. Temperatures
there hover at _700 C and instruments are exposed to
high levels of cosmic and UV radiation. Balloon SATs
therefore serve as an excellent educational design plat­
form, introducing students to thefundamentalchallenges
faced by NASA and other space agencies in designing
operational instrumentation for use in space.

As you can see from Kevin 's testimony, his entry
into our hobby came by way of a NASA-sponsored
program: the OSGC. It is through the OSGC that
about a half-dozen Oregon colleges and universi­
ties are participating in l aunch Oregon. a bal­
looning program that includes the development of
amateur radio payloads. From the OSGC website
is the foll owing information on Launch Oregon:

Launch Oregon provides a cost-effective way to
expose sludents of eu ages to hands-on science, engi­
neering, and math activities in a near-space environ­
ment. Practical team-buildingskillsaredeveloped asstu­
dents prepare lor the next generation workforce in
aerospace, science, engineering. and technology.

Program Goals. The program goals include the fol­
lowing: Expose students to the design of space hard­
ware. Provide a platform for students to fly their designs
inengineeringand science. Developteam-buildingskills.
An inexpensive way to get students involved with and
excited about NASA.

e-mail: <n6clOsbcglobal.nel>
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ComTek
Systems

The all-time fsvorite u.s.magazine for the
VHF/UHF en'thu5Is5't CQ VHF - hf> here tc eerve
you. You'll find more meaty reading for the
really eencce VHFer t han ever I:>efore. That'a
wr-..at our evrveye 'tOld us you wanted, and
that'a what you'll get.

rake a moment now and tske advantage of
cur epeclal cffere on our one, two or three-ye8r
aul:>%riptlont>. You'll aave money and receive
fa5t home delivery!

PVS·2 for 2 1'1. Vertical Sped f}' band
OlTers selectable end nre or broadsidedirect inn_

STACK - 2 for tnbanders 80-10
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it will be the voice of Anton Coetzee, a grade
10 learner at the Technical High School in
Kimberley, that will be heard from space with
a very special message:

"This is ZSOSUM in space. I am me voice
of the South African youth. We are knocking
on the door of opportunity, marking our place
in the orbit of space research and commu­
nication. Hear us! Listen to us!"

Anton read in the local paper about a com­
petition for a voice message to be recorded
and broadcast from SumbandilaSat and set
out to write what tu rned out to be the win­
ning message. The competition was the
brainchild of SA AMSAT (Southern Africa
Amateur Radio Satelli te Association) and
supported by the South Af rican Amateur
Radio DevelopmentTrust. which spotted the
opportunity to leverage the competition to
focus attention of the youth on the exciting
world 01ham radio.

Anton set 10 work researching Ihe infor­
mation about South Africa's second satellite
on the SA AMSAT website and came up with
the winning message.

"We are very excited about the message.
It is powerful and conveys what Sumban­
dilaSat is all about," SA AMSAT President
Hans van de Groenendaal said. Sumban­
dilaSat is a project of the Department of
Science and Technology and was built by
SunSpace in cooperation with the University
of Stellenbosch. The satelli te's main lunc­
tion is remote sensing . Experiments from
several universities are included alongside
the amateur radio equipment.

The amateur radio system on Sumban­
dilaSat is comprised of a voice beacon, a
transponder, and a parrot repeater.

The FM transponder will facili tate radio
amateurs on the African continent to make
contact with each other using inexpensive
hand-held transceivers (transmitter and
receiver) and easily home-constructed
antennas. The transponder wilt operate on
a a-meter uplink and a lO-cm downlink.

The parrot repeater is a novel instrument
that will record a short period of audio and
then transmit it back to Earth. It is similar to
the one on South Africa's first satellite
SunSat. SunSat was popular among radio
amateurs worldwide and was often used in
schools to demonstrate amateur radio and
the science of satellite communication. "We
are planning to do the same with Sumban­
dilaSat," said Hans, ZS6AKV.

The audio beacon announces the pres­
ence of SumbandiiaSat as it orbits in space.
Anton Ooetzee's message will be the first,
spoken in his own voice. The audio beacon
is programmable by the ground-control sta­
tion and the message will be changed from
time to time to support othe r youth activity
involving the satellite.

Anton Coetz ee was presented with a
stale-of-the-art Compaq laptop computer,
complete with Vista operating software and
WindowS® Office Student Edition, at a
recent assembly at the Kimberley Technical
High School.

More informat ion on SumbandiiaSa t
can be found in the Spring 2007 issue
of CO VHF magazine .

Kimberley 's Learner
To Speak from Space

When South Africa's second satellite,
named SumbandilaSat, is launched in June,

May 20: Journey to the Edge of Space
course at OIT with 5th grade teachers
from Ferguson and Shasta Elementary
Schools, as well as high school and col­
lege students (OIT).

May 21 : Inaugural launch from OIT
Campus (SOU/Science Works).

May25:Joint launch with PSU;4thand
5th grade science experiments from
Faulconer-Chapman Explorer School in
Sheridan , OR (OSUlPSU).

June 7: 6th grade science experi­
ments from Faulconer-Chapman Ex­
plorer School launched from Camp
Cascade (OSU).

June 15: Lunar periscope on a poly­
ethylene balloon launched from Millican,
OR (PSU).

June 28: Joint launch with GFU. K-12
educator workshop from Millican, OR
(PSU).

June 28: Chautauqua Short Course
Workshop with college engineering and
science instructors from across the coun­
try and high school and elementary sci­
ence teachers from Oregon (OIT).

August 7: OIT Pre-College Program,
Graduat ion Really Ach ieves Dreams
(GRAD) for 10th and 12th graders (OIT).

August 17: Joint launch with Oregon
Museum of Science and Industry
(OMSI); high school student science
camp at Camp Hancock (PSU).

November 29: Nuclear science exper­
iment student design challenge (OSU).

Incidentally , Kevin Carr covers the joint
launch with GFU and PSU in his article
in the Spring 2007 issue of CO VHFmag­
azine. He also covers plans for a launch
this summer.

For more information about your local
or regional Space Gran t Consortium,
go to the following URL and click on
your state or region: <hnp:/Icalspace.
ucsd .edu/spacegrantlwebmap/sg_
homepages.htm l>. You will be linked
with the space grant consortium in your
area. From there you can locate contact
people with whom you can explore the
possib ilit ies of amateur rad io involve­
ment in their programs. If you develop a
successful contact please let me know
so that I can publici ze it in this column
and CO VHF magazine.

10th Grade Student's Voice
To be on South African Satellite
The following is from the AMSAT South
Africa website (http://www.amsatsa.
org.za) as well as from the Southgate
Amateur Radio Club website (http://
www.southgatearc.org):
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Dick Esneaull , W41JC, SK
Dick Esneau ll , W4IJC, became a Silent Key on February 4,
2007 at Tut Fann Veterans Home after a long struggle with
Alzheimer's d isease. He is survived by his wife of 58 years,
Marie, KF4FGN ; four sons, Rick, Jim, Bob, KF4EMP, and
John; and eight grandch ildren. Dick was part of the OSCAR
satellite team in 1960-1 96 1. Foran extensive obituary please
see the Huntsville Times story at: <http://www. al.com/news!
huntsvilletimes/ index .ssf?/base/news/11 71 79376861 630.
xml&coll=1&lhispage=1>.

Current Contests
European Worldwide EME Contest 2007: Sponsored by
DUBU$ and REF, the EU WW EME contest is intended to
encourage worldwideactivityon moonbounce. Multipliersare
DXCC countries plus all WN KJVE slates.

The fourth weekend of the contest will be May 19-20,
0000-2400 UTC, 1296 MHz CW/SSB. For further informa­
tion contact: <info@dubus.de>. Complete rulescanbe found
at: <http://www.marsport.demon.co.uklEMEcont2007.pdf>.

Spring Spri nts: These short-duration (usually four hours)
VHF+ contests are held on various dates (for each band) dur­
ing the months of April and May. This year's dates and times
were not available at press time. It is assumed , based on last
year's dates, that they will be as follows: Microwave, May 5,
from 6 AM to 1PM local time; and 50 MHz, May 12-1 3, from
2300 UTC Saturday until 0300 UTC Sunday. Logs and sum­
mary sheets should be e-mailed or snail-mailed to the below
addresses. Logs should be submitted within 30 days of the
end of each contest. Contact information : Jeff Baker, WU40 ,
20 12 Hinds Creek Road, Heiskell, TN 37754 (e-mail: <spring­
sprints @etdxa.org>. Sponsored by the East Tennessee
Valley DX Association, the up-to-date information on these
con tests can be found on the association's website at
<http://www.etdxa.org>. At this URL.click on the VHF/UHF
link to get to the contest information.

2 GHz and Up World Wide Club Contest: The following
is unofficial and is developed from assumptions based on last
year's contest . Sponsored by the San Bernardino Microwave
Society, the contest should run from 6 AM on May 5 to 11
midnight on May 6 (36 hours). The object is for worldwide
club groups of amateurs to work as many amateur stations
in as many different locations in the world as possible on
bands from 2 GHz through Light . Rules are avai lable at the
following UAL: <http://www.ham-radio.comlsbms>.

Convention and Conference Announcements
Dayton Hamvent ion®: The Dayton Hamvention®will be held
as usual at the Hara Arena in Dayton, Ohio, May 18-20, 2007.
For more information, go to: <http://www.hamvention.org>.

AMSATfTAPR Banquet at the Hamvention@: The fol­
lowing is from the AM SAT·NA website (http://www.
amsat.org):

The first AMSATfTAPR Banquet will be held Friday evening May
18, 2007 at the Air Force Museum in Dayton, OHin conjunction with
the 2007 Dayton Hamvention®. The two groups share many mem­
bers and this 9ives everyone the opportunity to attend both dinners.
The ' Dinner Under the Wings~ festivities will begin at 18:00 with a
cash barand appetizers in the Air Power Gallery (World War II). The
buffet dinner will be served at 19:00 in the Cold Wararea .Following
a few AMSAT and TAPR announcements, after dinner you will be
free to roam the museum. The price for the dinner is $35.00 per per­
son and includes appetizers, salad, meal, dessert, coffee, iced tea,
tax, and gratui ty. Vegetarian meals are available if selected when
you purchase your ticket. See the National Museum of the Air Force
lor information about the museum. The museum will close at 22:00.
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Reservations are required. These can be purchased online at the
AMSAT Store (http://www.amsat.org).There will be no banquet tick­
et sales at the AMSAT booth this year. We expect this to be a very
popular event, so reserve your tickets early. Reservations will close
this year on Monday night, May 14, to allow us 10 give the museum
a count on Tuesday.

Therewill be a special showing of the IMAX movie"Space Station"
at 5:00 PM prior to the banquet. There will be no banquet speaker
this year, to give everyone a chance to view the exhibits.

Central States VHF Soc iety Conference: The organiz­
ers have asked for advance pub licity for their conference
because of their concern about the hotel being filled very
quickly. Accordingly, here is the official announcement:

The 41st annual Central States VHF Society Conference will be
held at the Omni San Antonio in San Antonio, TX, Thursday, July
26 through Sunday, July 29. As in past years, this gathering of VHF,
UHF, and microwave hams witt feature talks and demonstrations
applicable to the bands above 50 MHz. An antenna range will be
available to check gains of arrays from 2 meters through 24 GHz,
and noise-figure measuring equipment will be on hand as well. A
newfeature thisyear will be passive-device testing,so youcancheck
out those filters, connectors, relays, etc. The Friday evening flea
market is always popular for the myriad of components and gearfor
the VHF, UHF, and microwave bands offered for sale.

The featured speaker at the Friday luncheon will be ARRl
President Joel Harrison, W5ZN.

A special sessionwill be held for those whomightnot yetbe oper­
ational on the VHF and higher bands,but who are interested in delv­
ing into this exciting lacet of amateur radio. So tell your non-VHF
friends to come along and learn what we do, how we do it .ano how
much fun it is.

As is always the case with Central States VHF Society
Conferences, families are not forgollen. The San Antonio area pro­
vides many interesting attractions and activities for the ladies and
kids, and special tours and events are being planed to take advan­
tage of what the Alamo City and its environs have to offer.

The Omni has agreed to a very low room rate during the confer­
ence and for three nights before and after the conference dates.For
further information and a conference registration form, go to <www.
csvhts.orqzconrerences. The site also provides information on hotel
reservations. The rooms at the super lowconference rate are going
fast, so those planning to attend are urged to make their reserva­
tions soon.

Calls for Papers
Calls for papers are issued in advance of forthcoming con­
ferences eithe r for presenters to be speakers, or for papers
to be pub lished in the conferences ' Proceedings,or both. For
more information, questions about format , media, hardcopy,
e-mail , etc. , please con tac t the person listed with the
announcement. The following organizations or conference
organi zers have announced calls for papers:

Central States VHF Society Conference: The Central
States VHF Society is soliciting papers, presentations, and
poster/table-top displays for the 40th Annual CSVHFS
Conference to be held in San Antonio, Texas on July 26-28,
2007. Papers, presentations, and posters on all aspects of
weak-sfqnat VHF and above amateur radio are requested.

Deadline for Submissions: For the Proceedings is May 7;
for presentations at the conference and for notifying them
that you will have a poster to be displayed at the conference
the deadline is July 2. (Bring your poster with you on the 26th
of July!)

Further Information is available at the CSVHFS website:
<http://www.csvhts.org/conference /callforpapers.htm!>.
Contac ts: Lloyd Crawford , N5GDB, e-mail: <N5GD8@
austin .rr.net> . Alternate: Thomas vrser . NX1N, e-mail:
c'Ihomas esneuric.com». Snail-mail: RMG, P.O. Box 91 058 ,
Austin, TX 78709-1058.
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account the additional engineers who will be
needed to accommodate even modest
growth in U.S. military spending.The bottom
line: a potential shortfall of 41,D00--87,000
defense engineers by 201D. "The concern is
there is an imminent talent gap," says Lori
Flees,a Bain partner who locuses on human
capital issues. "It could hit pretty quickly. It
definitely will hit in the next five years."

This editoria l speaks directly to us as
the graying cadre of amateur radio
operators. Ma ny of us who work the
VH F-plus ham bands are also num­
bered among the soo n to be retiring
engineers.

What can we do about the situation?
We need to become more involved wi th
young people who are joining our ranks,
or who have the potential to join ou r
ranks. This means that we need to vol~

unteer at our local high schools and mid­
dle schools. We also need to took for any
opportunity we can to be a mentor to a
young amateur radi o operator who has
the potential and interest in pursuing an
eng ineering or electronics career.

T he beginning of this column focused
on opportunities on college ca mpuses
in Oregon. Other opportunilies are h igh­
lighted in the Spring 2007 issue of CO
VHF magazine . I urge you to look into
opportunities in your local area and
send your reports on them 10 me so that
I can public ize them in futu re issues of
th is column and CO VHF magazine . It
is by way of th is networking that we may
succeed in turning around thi s present
negative trend . I look forwa rd to hear­
ing from you outlin ing your efforts to
help solve the problems affecting both
our hobby and our ca reers.

Until next month ... 73 de Joe, N6CL
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have been issued lor so many years that irs
easy to tune them out. Four years ago, a
presidential commission predicted a "dev­
astating loss of skill, experience. and intel­
lectual capital." Across the U.S., CEOs say
the industry is not attracting nearly enough
young engineers to replace the baby
boomers that will start retiring in large num­
bers in the next few years. This magazine
sounded the alarm in 1999, then 2000, and
again in 2003.

The alarming truth is thai the A&D indus­
try is not attracting nearly enough skilled
workers, part icularly engineers, to replace
those getting ready to retire. The looming
shortfall, underscored in two workforce stud­
ies undertaken lor Aviation Week & Space
Technology by Bain & Co. and Detoitte
ConSUlting threatens to sap the industry's
vitality and could make it harder for the U.S.
military to maintain its enviable technologi­
cal edge over the long run.

The implications for the nation's future are
huge . In 2005 , U.S. universities awarded
70,000 Bachelor's degrees in engineering
and 41 ,000 Master's and Ph.D.s, according
to the Education Dept. While most of the
Bachelor's degrees went to Americans, just
over half of the advanced degrees were
earned by citizens of other countries. A
growing number of those graduates are tak­
ing their brainpower back home. Meanwhile,
the number of engineers being minted over­
seas is soaring. Some ott-cited estimates
say China is tuming out 600,000 engineers
a year and India 350,000. While crit ics have
challenged those estimates as inflated,
there is no question of the trend. Raytheon
Chairman/CEO William H. Swanson uses a
more conservative estimate of 400,000
Chinese graduates. "cut it in half, it's still a
huge number," he says.

If current trends hold, the industry will be
able to replace only about hat!of the 57.000­
68,000 military engineers that are expected
to retire by 2010. And that doesn't take into

And Finally . ..
O n Feb rua ry 4, 2007 Aviation Week
andSpace Technology published a d ire
warning concerning our future ' brain
drain ." What fo llows are exce rpts from
that w arn ing:

Baby Boomer Retirements Could
Trigger A&D Engineering c rls ts

By Joseph C. Anselmo
Dire wamings of an aerospace brain drain

ARRL an d TAPA Digital Communi­
cat ions Conference: Tech nica l pa­
pers a re solicited for presentation at th e
26th Annual ARAL and TAPA Digital
Comm unications Conference to be held
September 28-30 , 2007 in Hartford ,
Connecticut. These papers will also be
published in the confe rence Proceed­
ings (you do not need to attend the con­
ference to have you r paper included in
the Proceedings). The submission
deadline is July 31. Please send papers
to: Maty W e inberg , AARL, 225 Main St. ,
New ington, CT 06 t 1t ; or you can make
your s ub mission via e-mail to :
<maty@arrl .org>. Papers w ill be pub­
lished exactly as submitted and authors
wi ll retain all righ ts.

Microwave Update 2007: Technical
papers are solici ted for presentation at
the 2007 Microwave Update to be held
October 18-20, 2007 in historic Valley
Forge , Philadelphia , Pennsylvania . Any
topics related to microwave theo ry, con­
struction , comm unication, deployment,
propagation, antennas, activity , trans­
m itters , receivers , components, ampli­
f iers , com munication modes, LASER
and practical experiences are welcome.
Abstracts should be submi tted by June
t a nd com pleted pape rs and articles by
August 15 . Submit your papers ,artic les,
and abstracts to Paul Drexler, W2PED,
at <pd rexler@ hotmail .com>, o r Marc
Franco , N2UO , at <Iu6dw@yahoo.
com> in MSWordS) format o r as a pdf
file . Diagrams, photos , a nd illustrat ions
are preferred in black and white (color
accepted) . Hard copies may be mailed
to: Pa ul E. Drexle r, 28 W est Squan Rd .,
Clarksburg NJ 085 10 .

Meteor Showers
May minor showers include the follow­
ing and their possible rad io peaks: E­
Arietids, May 9 , 2000 UTC; May Arietids,
May 16, 2 t oo UTC; and c-ceaoe. May
20, 2000 UTe .

Fo r mo re info rmation on the above
meteo r shower predictions see Tomas
Hood, NW7 US's Pro pagation col umn
elsewhere in th is issue. Also visit the
In te rnatio nal Meteor O rgan ization's
website: <http: //www.imo.nel>.
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Basics of Space Weather
and Radio, Part I
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A Quick Look at Current Cycle 23 Conditions
(Data rounded to nearest whole number)

Sunspots
Observed Monthly, February 2007: 11
Twelve-month smoothed, August 2006: 16

10.7 em Flux
Observed Monthly, February 2007: 78
Twelve-month smoothed , AugusI 2006: 80

Ap lndex
Observed Monthly, February 2007: 6
Twelve-month smoothed, AugUSI 2006: 9

L
astmonthwe tooka lookatthe basicsofcper­
atinq in the high-frequency (HF) sp~ctru~,

keeping in mind the new amateur radio pnv­
ileges granted to licensed operators in the U.S. by
the Federal Communications Commission (FCC).
This month we 're going to start looking at the terms
and concepts used when discussing space weath­
er and radio-signal propagation.

As you remember from studying the exam mate­
rials for your amateur radio license test, the prop­
agation of HFradio signals isaffected by the ionos­
phere. When we consider the radio propagation
pathbetween two pointswhen those twopoints are
farther apart than the distance of line-of-sight, we
want to factor in the role of the ionosphere. The
ionosphere plays an essential role in "bounctnq" a
signal between the surface of the Earth and the sky
when we are trying to have our signal reach a
remote station.

Radio-wave propagation on Earth takes place
between twoboundary layers-the Earth's surface
and the ionosphere. In attempting to explain how
such propagation mechanisms work, ionospheric
physicists and other scientists have created math­
ematical models that allow us to predict, or simu­
late, what we see in the real world.

However, the real-world propagation mecha­
nism ismuch morecomplex.Considerradio waves
emitted from an antenna somewhere above the
Earth's surface.The antenna radiates energy inan
infinite number of directions, which excites a near­
ly unlimited number of propagation modes that
then travel (propagate) through the area between
the boundaries. Such modes do not travel in iso­
lation, but interact whenever they come together
to create other modes that are different from the
original excitation energies. This process is called
mode combining .

When the radio waves travel through uniform
boundaries, such as over uninterrupted lengths of
seawater under an all-daytime ionosphere, the
combinedmodes are propagatedwith littlechange.

·P.O. Box 2 13. Brinnon, WA 98320-0213
e-mail: <nwlus@hfradio.org>
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However, when an abrupt boundary change is
encountered , such as a seacoast or a day-to-night
change in the ionosphere, previously stablemodes
interact, mode combining again takes place, and
a new set of modes is launched, different in all
directions.

Thus, when the real-world environment is con­
sidered--one in which complex water and ground
terrainchangesoccur,as well as where the already
unstable ionosphere is continually pertu rbed by
the day-night terminator sweeping through the
area- it is easy to see that the propagation medi­
um is indeed so complex that any mathematical
models conceived to simulate it must, in fact, be
simplifications. .

Scientists have studied and measured radio­
wave propagation for many years, but the result­
ing knowledgestill doesn't permit us to exactly sim­
ulate the natural process. Nevertheless, for
distances greater than a wavelength, where near­
field distortions can be neglected, emerging thee­
ry considers two mechanisms: ground-wave prop­
agation and sky-wave propagation. The total field
can be considered to consist of ground-wave plus
sky-wave energy,and thatenergy isbestexplained
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ISES Solar Cycle Sunspot Num ber Progression
Ooto Thrt>uQh 28 reO 07

Fig. 1- Solar Cycle 23 (as of March 2007). Many think that we have seen the end
of Cycle 23 and that Cycle 24 has now begun. (Source: NOAA/SEC)

Sunspots
Sunspots are magnetic regions on the
sun with magnetic-field strengths thou­
sands of times stronger than the Earth's
magnetic field . Plasma flows in these
magnetic-field lines of the sun. Sun­
spots appear as dark spots on the sur­
face of the sun. Temperatures in the
dark centers of sunspots (the umbra)
drop to about 3700 K,compared to 5700
K for the surrounding photosphere. This
difference in temperatures makes the
spots appear darker than elsewhere.
Sunspots typically last for several days,
although very large ones may live for

longer term cycles in solar activity and
the resulting ionospheric properties.
One of the most well-known ways to
track these cycles is the Smoothed
Sunspot Number (SSN). The propaga­
tion models in use today use the SSN
as a key factor in simulating real-world
propagation.

As you might have guessed , since the
ionosphere depends on solar radiation
for its existence , and since radio waves
are refracted by a strongly energized
ionosphere, the level of activity on the
sun is tied to radio-signal propagation.
Each month this column contains a
report on the smoothed sunspot num­
ber for the current sunspot cycle. What
are these spots? Why do we keep
watching the sun for them, and how do
they affect radio propagation?
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propagation simulations in all bands,
they become unsuitable for HF propa­
gation. The alternative is ray theory
modeling. Of all HF ray-theory models,
the one that has been the most highly
developed and is considered the most
accurate is VOACAP. (Many times in
past issues, I've touched on VOACAP
and one program that uses VOACAP as
its core engine-the ACE-HF software
for both SWL and ham radio operators
<http.shtradio .orq/ace-hfc- ) Yet one
must again recognize that all such HF
models are merely mathematical con­
structs . They are the best tools we have
for simulating real-wor ld propagation,
but inevitably the results are approxi­
mations of how complex radio waves
really behave.

Since skywave depends completely
on the condition of the ionosphere,
space wea ther has been taken into
account in the models we now depend
upon. One of the key influences on the
ionosphere is solar radiation . When the
ult raviolet radiation from the sun is
weak, the ionosphere is weakly ionized,
while intense radiation from the sun cre­
ates a strongly energized ionosphere.
This ca use-and-effect interaction be­
tween the sun and the ionosphere has
been modeled and empirica lly con­
firmed by years of study and daily
observations.

The historical record of our observa­
tions of the sun and the ionosphere tells
us of daily, seasonal, yearly, and even

as being a number of interacting modes
in which the tota l electromagnetic ener­
gy is propagated.

Ground-wave propagation is easier
to understand. The mechanism is one
in which energy is propagated along a
spherical Earth that is devoid of a sur­
rounding ionosphere. As distance from
the emitting device increases, the far­
field energy decreases because of the
spreading of energy, loss due to dif­
fraction from objects, and absorption at
the Earth's surface which varies with
surface conductivi ty. Ground wave is
especially efficient in the low-frequency
(LF), or long-wave (LW), bands and
below, and is somewhat useful in the
medium-frequency (MF), or medium
wave (MW),bands, where domestic AM
broadcast stations operate.

Skywave propagation describes how
a radio signal that radiates up and away
from an antenna is reflected or refract­
ed by the ionosphere back toward the
Earth at the opposite angle from where
it came,causing the radio wave to reach
very distant areas . A simple way to visu­
alize this ionospheric bounce is to think
of the reflection of a beam of light from
a flashlight. When you stand off to the
side of a mirror and shine the flashlight
at an angle toward the mirror, the beam
will be reflected at the same, but oppo­
site, angle toward a distant spot. When
shortwave radio signals spread out
away from their sou rce and reach the
ionosphere, they may be reflected back
toward the Earth. They might make
such "hops" more than once, bounced
back toward the ionosphere by the
Earth, repeating this skip several times
or more. In this way, skywave propa­
gation allows a signal to reach around
the world.

Skywave energy is infinitely more dif­
ficult to model accurate ly. Two tech­
niques have been devised after many
decades of work: (1) a ray-trace theo­
ry, where the principal propagat ion
modes are consider to reflect (or refract)
back and forth between the Earth's sur­
face and the surrounding ionosphere,
and (2) waveguide theory, where elec­
tromagnetic energy is considered to be
guided between reflecting boundaries.
Of the two, waveguide theory is thought
to be more accurate.

It must be understood, however, that
ray theory and waveguide theory in­
evitably lead to models that yield only
approximations. Both are simply math­
ematical constructs in which certain
assumptions based on measurement
and experimentation have been made .

While one would prefer to use rigor­
ous waveguide-theory models for all
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Fl{}. 2- Solar and Hefiospheric Observatory (SOHO) Michelson Doppler Imager
(MOl) intensitygrams showing the brightness of the sun 's photosphere in visible
light. The dark areas are sunspots. The white box indica tes the region covered by
a high·resolution imager. The image on the left was taken on November IS, ' 999.

the image on the right was taken on February 20,2006. (Source: NOAA/SEC)

several weeks. They are seen to rotate
around the sun, since they are on the
surface, and the sun rotates fully every
27.5 days.

Sunspots usually form in groups con­
taining two sets of spots . One set will
have a pos itive, or north, magnetic field
wh ite the other set will have a negative,
or south, magnetic field. The magnetic
field is strongest in the darker parts of
the sunspot. The field is weaker and
more horizontal in the lighter part (the
penumbra).

Since the time of Galileo Galilea, who
made the first European observations
of sunspots in 1610, observers and sc­
entists have discovered a great deal
about the sun and its influence on the
Earth and our atmosphere. The
Chinese and many other earty civihza­
tions were the first to discover
sunspots. Daily sunspot observations
were started at the Zurich Observatory
in 1749. By 1849 continuous sunspot
observations were recorded. Over time,
cycles in solar activity were revealed.
The sun's sunspot activity has a cycle
that lasts for an approximate 11-year
period (see fig. 1 for the current cycle,
Cycle 23). The cycle starts with very
quiet solar activity with very few sun­
spots, then peaks about three to five
years later with a very high number of
daily sunspots, and then decreases in
sunspot activity unbtthe end of the solar
cycle.

In 1848, Swiss astronomer Johann
Rudolph Wolf introduced a daily mea­
surement of the sunspot number. His
method,which is still used today,counts
the total number of spots visible on the
face of the sun and the number of
groups into which they cluster, because
neither quantity alone satisfactorily
measures sunspot activity.

The sunspot number is calculated by
first counting the number of sunspot
groups and then the number of individ­
ual sunspots. The "sunspot number" is
then given by the sum of the number of
individual sunspots and ten times the
number of groups. Since most sunspot
groups have, on average, about ten
spots, this fonnula for counting sunspots
gives reliable numbers even when the
observing conditions are less than ideal
and small spots are hard to see.

Because one observer may have djf·
ficulty in accurately counting the day's
sunspot number (it might be a cloudy
day, after all), observations are made at
various locations around the world. In
addition, images are taken by space­
craft far above our atmosphere.

To compensate for the many llmlta­
tions of observing the sun at various
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places, each daily international number
is computed as a we ighted average of
measurements made from a network of
cooperating observatories.

Smoothed Sunspot Number
The daily sunspot number has little, if
any, relationship to ionospheric vari­
ability. However, the most widely used
ionospheric index, R12, is derived from
the daity sunspot numbers. The R12
index is a 12-month smoothed relative
sunspot number. This 12-month
smoothed sunspot number is deter­
mined by using the calculation based on
the lincoln-McN ish smoothing function:

[(n1/2) + (n2 +n3 +....n11+n12)+(nl 312))/12

where:
nl '" l si Mooth/YYYY in Series,
«r » 7th Month/ YYYY in Series, and
n13", 13th Mooth/VYVY in Series

For example, to calculate the R1 2
index for July 2005, add half of the
January 2005 value plus the sum of the
February through December 2005 val­
ues plus ha" of the January 2006 value
and divide the sum by 12.

In general terms, the smoothed
sunspot numbers give us a way to mea­
sure the sun's overall activity; the more
active the sun is, the higher the sunspot
count. SCientists have discovered a
direct correlation between the sun's
sunspot adivity and our ionosphere's
activity. The more sunspots observed,
the greater the ultraviolet energy born­
barding the Earth. Since the ionosphere
is termed by the ultraviolet energy
from the sun, the more sunspots on the

sun, the more energized the ionosphere
becomes.

You can hear the day's SSN by lis­
tening to the hourly space weather and
geophysical reports broadcast by the
National Oceanic and Atmospheric Ad­
ministration (NOAA). NOAA uses the
rad io stations WWV and WWVH to
issue geophysical alert messages that
provide information about solar terres­
trial conditions. Geophysical alerts are
broadcast from WWV at 18 minutes
after the hour and from WWVH at 45
minutes after the hour. The messages
are less than 45 seconds in length and
are updated every three hours (typical­
ly at 0000. 0300. 0600 . 0900. 1200.
1500, 1800, and 2100 UTC). More Ire·
quent updates are made when neces­
sary. WWV radiates 10,000 watts on 5,
10, and 15 MHz, and 2,500 watts on 2.5
and 20 MHz. WWVH radiates 10,000
watts on 5, 10, and 15 MHz, and 5,000
watts on 2.5 MHz. Each frequency is
broadcast from a separate transmitter.
Although each frequency carries the
same intormation. multiple frequencies
are used because the quality of HF
reception depends on many factors,
such as location, lime of year, time of
day, the frequency being used, and
atmospheric and ionospheric propaqa­
tion conditions. The various frequen­
cies make it likely that at least one fre­
quency will be usable at all times. You
can read the details about WWV and
WWVH at <http://www.boulder.nisl.
govltimefreqlstationslwwv.html>. You
can access these alerts on the internet
(see <http://www.sec.noaa.govlhpdi r/
latesVwwv.txt» .
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somewhat better nighttime propagation
than 40 meters. and solid daytime prop­
agation into many areas of the world.
Exotic OX can be found here on CW and
other digital modes. Check th is band
often during the course of the day.

40 Meters: Fewer OX openings are
expected because of the shorter hours
of darkness and the higher level of sta­
tic. Fairly good openings still should be
possible, however, to several areas of
the world from shortly before sunset,
through the hours of darkness, until
shortly after sunrise. Good daytime
short-skip openings can be expected

-
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tions should peak during the late after­
noon and early evening, with openings
possible to almost all areas of the world.
Very frequent short-skip openings are
also forecast for distances between
about 350 and 2300 miles. Quite often,
especially during the late afternoon ,
optimum conditions may exis t for both
the short and long skip, and stations a
few hundred miles away will be heard
at the same time as OX stations from
several thousand miles away, causing
considerable QRM.

3D Meters: This band will often play
a major role in OX propagation, with

Historical records of the SSN are
found at various internet pages. I've
provided links and information about
this at my web page, <http://prop.hfra­
dio.org/>.

Next month we'll look at a related
measurement of solar activity that more
closely correlates with the energy level
of the ionosphere. This measurement is
the 10.7-cm solar flux reading.

HF Propagation in May
It's spring, and as we move closer to
summer, OX signals on the higher
bands become weaker and openings
more sparse, especially now that solar
Cycle 23 is at its end. Long-distance F­
layer propagation on 10 meters through
15 meters wilt continue to suffer due to
the lower maximum usable frequencies
(MUF) caused by an only moderately
active sun . Optimum frequencies for OX
propagation are lower during most of
the daylight hours,but higher during the
late afternoon , early evening, and night­
time hours, than were observed during
the winter months. However, during
May occasional sporadic-E propaga­
tion may be possible on the highest HF
bands and even on 6 meters. Seasonal
static increases during May,
but perhaps not enough yet to overly
degrade the lowest HF bands.

The following is an overall picture of
high-frequency amateur band openings
expected during May 2007. For day-to­
day propagation conditions expected
during the month, see the "Last-Minute
Forecast," which appears on the first
page of this column.

10, 12 Meters: Except for an occa­
sional daytime opening to some south­
ern or tropical areas, not many OX open­
ings are forecast for these bands during
May. The afternoon hours are the best
time to check for OX openings. Frequent
short-skip openings between distances
of approximately 750 and 1400 miles,
however, should be possible.

15 Meters: A seasonal decrease in
OX open ings is normal for May. Some
fairly good open ings still are possible
towards the south during the late after­
noon and evening. Numerous short­
skip openings, between about 600 and
2300 miles, should be possible almost
daity.

17,20 Meters : These should be the
best bands for OX during May. Opening
shortly after sunrise , good OX condi­
tions are expected to one area or anoth­
er through the evening hours. These
bands may also remain open to south­
ern and tropical areas through much of
the nighttime hours as well. OX conci-
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Signing 011...
Please take a look at what's new at my propagation site,
<http://propagation.hfradio.org/:>. Included on the website is
an up-to-the-day Last-Minute Forecast for you to use to get
the very latest forecast for the month. If you have a cell phone
with internet capabilities, try <http://wap.hfradio.org!:>.

Drop me an e-mail or send me a letter if you have ques­
tions or topics you would like to see me explore in this col­
umn. Also, I'd love to hear any feedback you might have on
what t have wri tten. Until next month . . .

73, de Tomas, NW7US

Table 1- Solar cycles, las ting on average about 11 years
each, have been official/y recorded since the 171Jos. There
have been 23 cycles since then. Solar Cycle 24 is j us t

now beginning.

spot count of 11, give or take 11 points lower to 12 points
higher, is expected for May 2007.

Since we are right at the end of a solar cycle, space weath­
er and solar scientists are frequently adjusting their predic­
tions for the solar minimum. Currently they predict a solar
minimum for March and April 2007. Some disagree and put
it at May 2007,while the Australian government has the solar
minimum centered on September 2007 . (See <http://
www.ips.gov.au/pipe rmaillips-ssn-predict ions/2007-March!
OOOOBO.html:> .

You can see a page of all the 20th century sunspot cycles
at <http://wm7d.neVhamradio/solarlhistorical.shtml>.

The observed monthly mean planetary A-index (Ap) for
February 2007 is 6. January's Ap was adjusted up from 5 to
6. The 12-month smoothed Ap-index centered on August
2006 is 8.7. Expect the overall geomagnetic activity to vary
greatly between quiet to disturbed during most days in May.

y P
A seasonal decline in trans-equatorial (TE) propagation is

expected during May. An occasional opening may still be pos­
sible on 6 meters toward South America from the southern tier
states and the Caribbean area. The best time to check for 6­
meterTEopenings isbetween 9 and 11 PM localdaylight time.
These TE openings will be north-south paths that cross the
geomagnetic equator at an approximate right angle.

Auroral activity is generally lower than in March and April
due to the change in the orientation and position of the Earth
and magnetosphere in relation to the solar wind. This year
very little aurora can be expected during May. Watch for Kp
values above 6, which occur on days of Below Normal and
Disturbed HF conditions. No days are expected to experience
such stormy conditions, though. If, however, an unexpected
geomagnetic storm occurs and triggers aurora, point your
antenna northward. You will find that CW is the modulation
and mode of choice, as the signals you will hear on aurora will
be raspy and distorted.

ver distances of between approximately 150 and 750 miles, Solar Cycle Began Ended
ith nighttime openings extending up to the one-hop limit of

1 March 1755 June 1766300 miles.
60, 80 Meters: Fewer hours of darkness and higher static 2 June 1766 June 1775

levels are also expected to reduce OX openings on this band, 3 June 1775 September 1784
but a few fairly good ones should still be possible. Check our- 4 September 1784 May 1798
ing the hours of darkness. Excellent short-skip openings are

5 May 1798 December 1810forecast for the daylight hoursover distances rangingbetween
May 182350 and 250 miles. During the hours of darkness, the short-skip 6 December 181 0

range should increase up to approximately 2300 miles. 7 May 1823 November 1833
160 Meters: Propagation conditions on th is band have 8 November 1833 July 1843

passed their seasonal peak and should decline until the early
9 July 1843 December 1855

fall. Openings up to a distance of 1000 miles or so should be
10 December 1855 March 1867possible this month during the hours of darkness. An occa-

sional opening well beyond this range may also be possible 11 March 1867 December 1878
when static levels are exceptionally low. 12 December 1878 March 1890

13 March 1890 February 1902
VHF Condit ions 14 February 1902 August 191 3
May should see an increase in sporadic-F. with some contin- 15 August 191 3 August 1923
ued trans-equatorial propagation. Solar activity is not expect- 16 August 1923 September 1933
ed to be high enough to support F-Iayer OX on 6 meters.

17 September 1933 February 1944Sporadic-E ionization is expected to increase moderately
during May, so look for short-skip openings, likely to occur 18 February 1944 April 1954
over distances of approximately 1000 to 1400 miles.Although 19 April 1954 OCtober 1964
sporadic-E openings can take place at just about any time, 20 October 1964 June 1976
the best time to check is between l OAM and 2 PM and again

21 June 1976 September 1986
between 6 and 10 PM local daylight time.

22 September 1986 May 1996During periods of intense and widespread sporadic-E ion-
lzatlon. two-hop openings considerably beyond 1400 miles 23 May 1996 Circa 2007
should be possible on 6 meters. Short-skipopenings between 24 Circa 2007 Circa 20 18
about 1200 and 1400 miles ma also be ossible on2 meters.

Current Solar Cycle Progress
The Dominion Radio Astrophysical Observatory at Penticton,
BC, Canada, reports a 10.7-cm observed monthly mean solar
flux of 77.8 for February 2007, down from January's 83.5. The
12-month smoothed 10.7-cm flux centered on August 2006 is
80.3, the same as for July. The predicted smoothed 10.7-cm
solar flux for May 2007 is 75, give or take about 15 points.

The Royal Observatory of Belgium reports that the month­
Iy mean observed sunspot number for February 2007 is 10.6,
down quite a bit from January's 16.9.The lowest dailysunspot
value recorded was zero (0) on February 11 through February
16. The highest daily sunspot count was 22 on February 1
and February 2. The 12-month running smoothed sunspot
number centered on August 2006 is 15.6. A smoothed sun-
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WANTED: HAM eQUIPME NT AN D RELATED
ITEMS. Donale your excess gear-new. oklo in any
contIihon---to !he Radio Club 01 Junior High School
22. the Nalion's only full lime non-profil organizalion
worlIlng 10 QlI1 Ham Radio into schools around the
counlry as a teaching tool using our EDUCOM ­
Educalion Thi'\l Communication-program. Senti
your radio to school. Your clonated material will be
picked up ANYWHERE or shipping arranged, and th is
meanla ta x deduction to the full extent 01 the Iaw'or
you at _ are an IRS 501(e)(3) charity in our 21th year
of Mrvtee. II is always easier to tIonate and usually
morell!'l8nci811y rewarding.BUT MOST IMPORTANT
your gilt wi.~n a wI10le new w-ortd 01 educallOl'l81
opportunity lor ctliltlren nabonwide. Radooe you can
w-nle 011; klt!s you can't. Make 2007 !he yea, to help a
child anti yourself , Wnte. pOone. Of FAX !he WB2JIU
"22 er-- lOtIay: The RC 01 JHS 22. P.O. Box 1052.
Ne'IIl' York.NY 10002.T-'Y-Jourhours cal 51H74­
~72; I.... 51H7....9600: Of &-n\8~ ..cr_OlW2jkj.
org>. Join us on !he WB2JIU Oassroom Net. 7238
MHz. 1200-1330 UTC daily arltI21.395 MHz from
1400 to 2000 UTC.

CASH FOR COL.L.INS, HAL.L.ICRAFTERS SX-88, &
DRAKE TR-8. Buy any Collins equipment Leo,
KJ6HI, pnonellax 310-670-6969. e·mail: ..radioleoO
earthl ink.net> .

BUX COMM: Have~...., the Heww RASCAL. OL.X
(... It at .. www.packe1radlo.eom» , PSK31, and
SSTV aound eaN:t lntet1_? Antannaa, Ae­
ceaaorlH, and HAM Radio Good~ at DISCOUNT
PRICES. Toll-I,Morderilne, Monday-Friday, 8 AM
to 4 PM, 14()(>.726-2919. On IN _b vlllt <www.
BUXeomm. eom>.

Visit Our Web Site

HF veRncAL. COMPARISON REPORT: K1lXC
and NOAA test Cushcrafl. Bunemut. MFJ. Force 12.
Hustler, Gap. and Diamonct verticals. 64·page repor1
n:tudeI protoool. data sets. and SUrTWTIi1ne1S. $11 pIuI
S4 ...". ....-w.championradiO.com>, 888-833-3104.

3200+ DIFFERENT AWARDS l rom 128 DXCC COlIO­
tnelS. Complete data onl ine at ..http:ltww-w,dxawart!s .
com>. One year lull access jusl $6. Ted Melinosky.
Kt SV, 12 Wella Wood Road. Columbia, CT 06231­
1525.

PACKET RADIO AND MORE! Join TAPR. CQf. llld
WItI1 thelar;est arnat8lJr radiO etigoIal group In the U,S.
Creatorw 01 the TNC-2 standard. w-ortmg on Software
DehiillCl Aaclio tee:Mology. Benehls: newslelllIf, soli·
wa,... diac:oI'lts on kits and polt:Jlic3bonS. For mem­
berIhip prices ... the TAPR websile: oehllP:ltwww.
tapr.org» .

IT'S NEW AND HOTI -Keys Ill " 'eaturet highly
detailed views and pholos of keys. bugl, and padt!iel
likah people have ever seen! the_some anti if .
available on CD (516 + $2.50 post) Of as a Iu..lize
book ($18 + S4.05 Priortty Ma~). AIao ltil available.
"Keys Ir ($16 + $2.50 post) and "QRP NOW!'" ($16 +
52.SO post). Ofder direct from Dave Ingram. K4TWJ .
3994 Long L.aaf Olive. Gatdendale. Al 35011 .

HALLICRAFTERS SERVICE MANUALS: Hs m,
SWL., Commerela l. Send model number and a-mall
or write 'or prices: ARDCO Elect ron lCI , P.O. Box 24
Dept C, PaKla Park. IL 60464: ..wa9gobO aol. com>:
..www.ardcoel&etronic:s.com>.

IMRA·lntamatlOl'l8l Mission Radio Assn. helps mil'
siOners-equipmeni loaned: weekday net, 14.280
MHz, 1:00-3:00 PM Eastem. Sr . Noreen Perelli,
KE2L.T , 2155 Woodhull Ave., Bron~ . NY 10469,

PHASED ARRAY NETWORKS by COMTEK SYS·
TEMS deliver gain andlront 10 back. Call 704-542­
4808: fax 704-542-9652 . COMTEK SYSTE MS, P.O.
Box 470565 . Chartotle. NC 28247.

ham shop _

TRYLON SELF· SUPPORTING TOWERS: Delivered
ANYWHERE in the US for ONL.'I $26 t ,00. thiS is the
BEST tower value around - 96 leel lor only $2451.00
DEL.lVERED TO YOUR QTH! Go 10 ..www,
coerocorace.cco» or call 888-833--3 104 for more
infOlTTlation.

ALUMINUM CHASSIS AND CABINET KITS. UHF.
VHF Antenna Parts, Catalog. E-mail: ..k3 lwkO
ftash.net> or <htIp:ltwww,lIuh.roev-k3<wk>.

Advertis ing Rates: NorK:OmmerCial ads are 20 cents per word including abbreviations and
addresses. Commercial and organization ads are $1 .00 per word. Boldface words are $1.50
each (specify which words). Minimum charge $2.00. No ad Wl tl be printed unless accompanied
by full remittance. AUads must be typewritten double-spaced.
ClosIng Date: The 10th day in the third month preceding dale of publication (example: Jan.
10th fOfthe March issue). Because the advertisers and equipmenl contained in Ham Shop have
not been investigated, the Publisher of CO cannol vouch for the merchandise listed therein.
The publisher reserves the nghllo reject any advertisement. Direct all cceesccooerce and ad
copy to: CO Ham Shop, 25 NewbOdge Road, HiCksville, NY 11801 (lax: 516-681-2926; e-rreu:
<hamshop O cq-amateur·radio.com>.

CB-TO-10M CONVERSIONS; Frequeney modillc.
l ions, FM, books, p lans, k ll s , h lgh-performanee
CS acee. I«I... Calalog $3. CSCI, SOli 30655CQ,
Tucson, AZ 85151. ..www.ebelntl.eom>

CERTIFICATE for proven conlac:ls WIth all len
Amencan d,stric:ls. SASE to W6DOB. 45521 Third
Streel East, LAncasler, CA 93535-1802.

OSL.lng SUPPL.IES. ..mall : ..plun'ldx Omln.eom>.

OSL.a FOR DX STATIONS: Our new "Intemational
Division-was established to handle OSLo needs 01 OX
name. We understand the problems of packaging.
shipping,and oealing wrth the euSIOlTl$ problems, You
can trust us to deliver a qualrty OSL usually mud!
cheaper !han you can find locally. Write, call. or FAX
lor ITeEI~ and Olde! illll intormalion. "The 051.
Marl-W4I,4PY.·682 Mount Pleasant Road. t.4onena.
SC 29105 USA. Phone or FAX 800-685-1t 11.

MAUl, HAWAII: vaeation with a ham. Sinee 1990.
.cwww.leaqmau l.eom>. lelephone 808-512-1914,
or ..kh6aqO seaqlNlul.eom>.

- ORZ DX--Il~ 1919: Avail8ble u an Adobe PDF
Ii" each Wedlle l~Y' Of by~ mal Your besl
soun::e tor weeidy OX inlonTIalJOn. Send " 0 SASE lor
samplelrales. -TM DX Uagazjne- _ ince 19a9: 81­
monlhly - Ful of DXpecMIon i9pOIts, OSL. InJorma·
bon. Awards. OX _ . tect""cal artdes, and more.
Send $3.00 lor sampla'raleS. OX POOahing.Inc:.•P.O ,
BoxoX.leicesIer, NC 281"3-<1249. Phona'Fu: 828­
fi83.0109: e-rnu: ..oXOdxpub.COOI>: WEB PAGE:
d1I1p:ltwww,dxpub com>.

NAME BADGES BY GENE: In "" color, our artworl<
or yours , See our web page tor samples and pnc:es,
www.hampubs.eom Harlan TechoOogles 815-398­
seea
REAL. HAMS 00 CODe: Move up 10 CW WJth CW
Menlal Block Busl ..- til. &<C I ad Wl!tI hypnosis and
NlP. InaIdeI two (2) CDs and Manual. 00Iy $29.95
plus $5.00 "'" US. FL. aclcI 52.14 tax . Success Easy,
160 West Carnno RNI.I28. Boca Raton. FL 33432,
800-425-2552• ....-w.success-ia-68sy.COOI>.

Kanga US - QRP Products
Slop by OUf booth at Dayton and talk 10
KK7B, W7Z01. KA7EXM and MOll­
Designers of several of the products

carried by Kanga US.
Check oul the microR2 • miniR2, and

R2Pro receivers along with the microT2
and UQRP TX MKII Transmitters.

The ODSv4 . IQPro and PICEl2 wi ll also
be available along with many 01 our

other kits and antennas.

IOlJ
Spectrum Analyzer. Power Meter, QAP Kits
IOPro DOS VFO, AAAl Books, TiCK Keyers

3521 5p<ng Lake Dr. FindIIly OH .5&&O
,,~

o8el1kaogaL4 com wwwkaogaLJI cgm

www.surplussales.com
Surplus Sales of Nebraska
Your Nadquart_ ' or Col llM TUM Kit.

~::-2IA-IOT s;::: I=:: :: :::
7ss-3X f7M-MoCl Sl OS.00 :S01...1 IlOS.oo
325' 1'05.00 ~., S17$.OO
US:S S105.OO 'l~W ' -'- (pr) S29.OO
121l'l'7A.JAN S10.OO lCLl.JAIOI M .oo

• CENTRON 811'" JAN TulM
(TUT) . 1I.....IAIOI
~ .. 1Iw • •8Cl RCA """,_. I'lI:Inzonc.I
~ IubtI CalIinll b\liIl 1Iw :soL· l
-.ound. Enjoy tlighe< duty cycle .nd wiI 11011

• "",ny lImeS Ionge< then imporllOd lub...
$25 eaeh · $105 matehed u t of 4

121 8 Nicho las Street, Om aha. NE 68 102
e-men: grinnell @ surpluuales,eom

800·244·4567 • 402·346-4750

Communications
1 21 Devon 5 1. S t ro t fOfd.
O N Cana d a NSA 2Ze

Ta L &. Fox (51 9 ) 27 1 - 5 9 2 8
VNM3 .svrrootiCO.caIIgr'C

HYBRID·QUAD ANTENNAS
MINI HF BEAMS

6 m od e ls ,2 & 3 e lement versions

SIGS AI. STRESGTII ~n:n:R
:\IUUt.l . J \Uh lo !' ( ;11,
'I.e 1M." flooZC 1••• n : _ _ , 4 i
~, 1lIfl ",

IWIlWII):o.a.....Il'9"IIt~.....__,

;;' ;;;;;;;"-_IRFI... __ ~"<lIl,DI
.......__d ... tl lCW ....

COWItTUIWREUSS:s.-'MF;5nIIII',_ItlIlICCIIII
.-, __1lf. 4 8 '-tI 1..._

Sl$'.= -. -. Rf .,.....
.. ... . . II, SECUIllTY: s..- ...-I. l llug~,

_ •••• "'-RFI,_ ;t7 -,....
• .lIIignf__1hIllI_~

~=,~~~".WWW.l.WCIIU:U:R.fmt
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odvertlser s index
AMA TEUR CENTER

WWW.KU4AB.COM

Proud to b .
"A MER ICA 'S MOST

RELIABLE AMATEUR
RADIO DEALER"

Serving Amateur Rad io
Operators Sine. 1937

DX4WIN V7
... the way logging

software should be!
DX4WIN - an easy to use, yet powerful
logging program for cvery ham - now

feat ures direct support for MMITY!

No longer do you have to work RlTY
and log in separate applications. It can

now ALL be done from within OX4W1N
using all standard DX4WIN features.

DX4WI~ vers ion 7, st ill onl)' $S1J.95
Shipping: $6.95 USl$ l l OX

Upgrades a....ailable for previous versions.
To order, or for more information. contact:

Rapidan Data Systems
PO 8 0x 2521 , Locust Grove. VA 22508

(540) 854-9160
Email: suppon edxawtn.com

Free verslon 7.0 demo and
secure online ordering at

www.dx4win.com

• Horizontal Omni antennas
• Diversity Polarization antennas
• Dual Band

Hori zon tal Omnis ,.....~

• Stacked Horzontal ( j
Omni Sets

• Found in all 50
States & Canada

SOLID ROD
Construct ion Ratings

50 OHM 1000WATI 100MPH

We Want To Be "YOUR" Radio Dealer.
Write lor our updated Used Equipment Listing!

www.aorusa.com

www.advancedspeciatties.net

www.zapchecker.com

www.alinco.com

www.alpharadioproducts.com

www.hampubs.com

www.ameritron.com

www.amidon-inductive.com

www.anliqueradio.com

www.aslroncorp.com

www.atomictime.com

www.bhHld.co.uk

www.balteriesamerica.com

www.isolronanlennas.com

www.bird-lechnologies.com

www.burghardt-amateur.com

www.bencher.com

www.rotor-parts.com

www.cq-amateur-radio.com

www.cablexperts.com

www.CheapHam.com

www.coaxman.com

www.coaxman.com
www.natcommgroup.com

www.LicenseTraining.com

www.cornmunlcenon-ccncepts.com

www.comteksystems.com

www.powerportstore.com

www.dxengineering.com
www.dx4win.com

www.davisnel.com/ham

www.hamvenlion.org
www.diamondantenna.net

www.ezhang.com

www.ermaq.com
www.fingerdimple.com

www.nex-radlo.ccm

www.geochronusa.com

www.greenheronengineering.com
www.hamradio.com

www.hamstalion.com

www.hampros.com

www.hamleslonline.com
www.hy-gain .com

www.comamenca.com
www.idiompress.com
www.kjielectronics.com

www.ku4ab.com
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CO Books 71
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WANTED: SWAN MARK 6B (SO me) 2 KW (PEP)
linear working power sopply. RiChard, WADKKC,
913-432·5136,

BIG BERTHA TOWERS: Tha Ullimate Support
Sirucfura . Rotahng monopole without guy-wires .
Ground level Rotor. Seen Johns, W3TX, 814·881­
9258, <www .SuperBenha.com>.

MiCrolog by WA0H
Free download . .. www .waOh.com

VERTICAL ANTENNAS AND DIRECTIONAL AR­
RAYS BOOK. <www.broadcastbooks.com>

SUNNY HAM RADIO FRIENOlY a TH in west Brow­
ard County(Tamarac) Florida. Three bedroom, 2bath
home includes Florida room, breaklast room and
screened-n patio facing lake wrth magnihcent sun­
sets. Home has new hie rool , new HVAC, window
lraatments and more . Located in a "55 and over" com­
munity, including SWimming pool , lennis courts and
clubhouse, A "Release 01 Restrict ions" hied With
Warranty Deed pe rrnrte installation of a .,hirty loot
tower containing antennas, wires and olhar electrical
mechanisms lor the operation of a ham radio" at this
property!1I Contact Oave, K2DP, tor information and
photo CO at 314·862·5698 (h) or e·mail: <K2DP O
ctsarter.neb- .

COUNTY HUNTERS: Aller USA-CA then what? Join
lha Mobile Amateur Radio Awards Club for oczeos 01
adclrtional awards: <www.marac.org>

WWW .PEIDXLODGE.COM

BRASS BELT Buckles cast with your call lellers:
<www. ltsUrCall.com>

COSTA RICA <www.yantis.us/li5kd>

TECHNICAL BOOKS & CD:
<httpJIwww. radiolechoologies.neV>

NEAT STUFFt OWM Communications-<hllpJlqlh.
comIltwm>

TOWER HARDWARE, SAFETY EQUIPMENT,
weatherprool ing, T-shirts, and MORE. Champion
Ra!l;o Products, telephooe 888-833--3 104, or <www,
championradio.com>.

VAN BUREN, ARKANSAS. ElectroniC parts and
components. Ham accessories, books, and ma9a·
noes. Dave's Hobby Shop, 600 Main Street; phone
479-471 -0750; <www.daveswebshop.com>.

WANTED: VACUUM TUBES - Commercial, indus­
trial , amateur. RadiO Daze, LLC, 7620 Omnitech
Place. Victor, NY 14506 USA (phone 585-742-2020;
fa~ 800-456-6494; e-mail: <inIo Oradiodaze.com».

SMART BATTERY CHARGERS Kits & Assemblies,
Surplus Parts, and more. <www.a-aenginooriog.com>

OVERSEAS AIRMAIL POSTAGE plus complele line
01 airmail envelopes. oroerdirectly from our web site
- James E. Mackey, proprietor.
www.nellplus.comIusersiryoungflnde• .hlm

CALL-MASTER CALLSIGN DATABASE $25 .00
SHIPPED. Complete USlVEJDX lislings. Use with our
Prolog2K Logger or stand-alone. Secure order on our
weoeue al <www .prolog2k.com>orcali lotl .ree 1-800­
373-6564, DataMatri~

WANTED: KIM's, SYM's, AIM's, SOL's, osrs.
UNIMATS & RAD LAB BOOK. John Rawley, 1923
Susquehanna Rd., Abington. PA 19001 ; e-mail:
<johnr7S0 0aol.com>; phone 2 15-884-9220.

TRIBANDER COMPARISON REPORT: Find out tile
real story on tribander performance. K7LXC and
N0AX test more than a dolen antennas, inCluding
Force 12, Hy·Gain, Mosley , Bencher, and ccstcran.
84·page report includes protocol, data sets.and sum­
maries . $17 plus $4 sIh. <www.championrad;o.com>
or 888-a33-3104.

FOR SALE: CQlHam RadiolOST173 magazines and
binders. SASE brings data sheet. W60DB, 45527
Third Street East , Lancaster, CA 93535-1802.

Order: RSARMH

HF Amateur Radio
RSGB. 2002 Ed.
One of the most interesting areas
of amateur reoo. Takes the reader
through setting up an efficient amateur
radio stetcn . which equipment 10
choose, installation, and the best
antenna for your location and more,

Order:RSHFAR $21.00

View more RSGB Books
on our web site

www.cq·amaleur·radio.com

Amateur Radio Mobile Hdbk
RSGB, 2002, 128 pages.
Covers enespects of this part 01
the l1obI:Iy. Operating techniques,
installing equipment in a vehiCle
and antennas, maritime, and
even bicycle mobile .

$21.00

Low Power Scrapbook
RSGB.C 2001,320 pages.
Dozllns of simple transmitter
and receiver protects lor the
HF bands and 6m, including the
tiny Oner transmitter and the
While Rose Receiver. Ideal lor
the experimenter or someone
who likes building and operaling
their own radiO equipment.

O"",,"SLPS $19,00
$19.00Order: RSPP

Order: RSDMFAC $27.50

By Murray Greenman, Zll PBPU
RSGB, 2002 Ed., 2Q8 pages.
Simply the mosl "complete"
book 00 Digital Modes available.
Over 100 illustrations!

Digital Modes for All Occasion

The Antenna
Experimenter 's Guide

RSGB . 2nd Ed, 1996. 160 pagas.
Takes the guessWQrk. out of
adjusting IIny antenna, home-made
or commercial , and makes sure
that it's working with maximum
efficiency. Describes RF measuring
equipment and its use , constructing
your own IInterma test range.
computer modeling antennas.

Order : RSTAEG $28.00

Practical Projects
Edited by Or, Brown, MSACN
RSGB 2002 Ed, 224 pages
A book of simple constl\lClion
projects !of the radio amateur
and others interested in
electronics. A wide variety of
radio ideas plus other simple
electronic designs. Excellenl for
newcomers or anyone looking
lor interesting projects to build.

RSGB Books from 00

IKU HF Operator 's Survival Guide

A pract ical , hands-on getting-s tarted guide for newcomers
to h igh-frequency (sho rtw ave) Amateur Radio . D iscusses
the c ha racteri st ics o f each HF ham band and explains which is best and
when, basic HF operat ing practices, choosi ng your first HF transceiver,
antenna basics and various HF modes and operating activities.
Includes a HF band chart!

FREE with a 3-year SUbscription to CO Amateur Radio magazine.
'See page 70 for details!

Oops
In the article 'want to Spice Up your a SOs? Go Video!" by Pete Kemp, KZ1 Z,

March CO page 46, the simple radio-computer interface shown in figure 3, con­
sisting of patch cables and an isolation transformer, is an illustration from a tuto­
rial posted on the Buxcomm website. It is not a product offered for sale by
Buxcomm, and it should not be confused in any way with the Buxcomm Rascal
GLX, which is a full-featured radio-computer interface. We apologize for any con­
fusion that may have resulted.

Shipping and Handling: US and Possessions - Add $5.00 lor ee first book. $2,50 for the second, and $1 for each
add_tlOnal book FREE SHIPPING ONORDERS OVER $75.00 (merchandiS<J only). Foreign · Calculated by order weight
and deshnallOfland added to yourCredrt card charge, AllOW 3 TO 4 WEEKS FOR DELIVERY
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advertiser's index

PB-42l l.l-lON --. 7.4v 1800mAh $42.95
PB-42xl l.l-lON --. 7.4v 3600mAh $59.95
EMS-42K OK>;~ Itapld C~Ior-"2lh:L $49.95

Bp·173x ..._-.9.6v ~mAh $55.95
BP·170L 6-<:ell AA Batt. c.... 1H.-Wl $25.95

BP-83h -.._ 7.2v 1100mAh $29.95
BP-83. h _-. 7.2v 2100mAh $39.95

BP-8h ... -..'...ocooo 8.4v 1400mAh $35.95
BP-202h .. 7.2v 1800mAh $32.95
IC-8 8-eell AA batt. c.... .... .-.. _ .$24 .95

Bp·200XL....__ 9.6v ~mAh $59.95
BP·1 97h s-een AA Batt. cas. IH~W'l S29 . 95

FNB·10. h .._ _ 7.2v 1800mAh
FBA·17 6-<:811 AA Batta Case

CNB·151x _ -.7.2v
BP-8 II It. a. swn

11Iey;.'OOO~TOMrgw

'IIi~~_.......,.---PIe-_'""__IUtD.M:<:_ _ .._a__
f'l "'__1<1_ " ___

BP·243 ' ... ..-_ 3.7v 1800mAh $28 ,95

www.bright.neV~ kangalkanga/

www.kenwood.net

www.ldgelectronics.com

www.logwindow.com

www.mzinc.com

www.mfjenterprises.com

www.MorseX.com

www.rigexpert.com

www.nemal.com

www.ncsradio.com

www.RFchoke .com

www.pennyslilch.com

www.powerportstore.com

www.qcwa.org

www.qslman.com

www.the rtc.com

www.rfparts.com

www.cq-amateur-radlo.com

www.c1oningsoftware.com

www.wb2jkj.org

www.radiodaze.com

www.raotoworxs.com

www.dx4win.com

www.rocheetemamtest.orq
www.sgcworld.com

www.steppil.com

www.surplussates.com

www3.sympalico.ca/tgmd
www.tentec.com

www.texastowers.com
www.tlmewave.com

www.thp.co.jp

www.rigexpert.com
www.usinterface.com

www.vlsradlo.com

www.vibroplex.com
www.w2ihy.com

www.buddipole.com

www.w4rt.com

www.w5yi.org
www.wb0w.COM

www.westmountainradio.com

www.vxstdusa.com

now inc lud ing websites

It's easy to advertise in ca.
Let me know what I can do to help.

Don Allen, W9CW
(217) 344-4570 or FAX (217) 344-4575 e-mail:ads@cq-amateur-radlo.com

Please direct subscription questions to 516-681-2922

VIS Amateur Supply 93

Vibroplex 107
W21HY Technologies 35

W3FF Antennas 57

W4RT Electronics 39

W5YI Group 65

WB0W, Inc 73
West Mountain Radio 53

Yaesu 6,7,Cov III

Kanga US l 12

Kenwood U.S.A. Corporation COv. 11

LOG Electronics, Inc 20,21

Log Window from SeQ. Inc 112

M2Antenna Systems, Inc .49

MFJ Enterprises, lnc 37,61

Morse Express .47

Navigator Interface 89

Nemat Electronics International, Inc 16

New Communications Solutions, l l C 23

OlYMPIX 92
Penny's Stitch n' Print... 92

PowerPort 68,85

aCWA 68

a SLs by W4MPY 92

R.F. Connection 92

RF Parts Company 17

RSGB 114

RT Systems 36

Radio Club of J.H.S. 22 96

Radio Daze 92

Radio Works 93

Rapidan Data Systems (DX4WIN) 113

Rochester Hamtest 87

SGC 87

StepplR Antenna Systems 25
Surplus Sales of Nebraska 112

T.G.M. Communications 112

TEN-TEC, Inc 15

Texas Towers 58,59
Tlmewave Technology Inc 87

TOKYO HY-POWER LABS, INC.-USA 3

US Interface 89

www.cq-a mateur-radfo.ccm
Order Toll Free: 1-800·308-4805

Fa. ' 608-831-1082 E-<naiI: . hyost@<;horu...net
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HF150 MHz 100 W All Mode Transceiver

FT-450 Aillom. lie AIlten", h ner ATU-450 aption.1

• FT-4 5 0 AT Wilh BulQ·ln ATU-4SO Aulomatie Antenn. Tllner

Compact size : 9" X 3.3- l( 8.5" and Light weight : 7.9 1b

.,.......". 1UtJI&d 10-.os -.out ..... Some • _ a'lllIgr
0f*lnI "'WI' be -..ro in .,..,. f requency_.~ diller ..
.,..,.__ Cheock .... ytNt locII V_ dMleIlQIlC*C'fo; ......

ActIve Tllnif'IQ-­ATA5-1 20A
eo-, .. .
IOl m""'­....
(For motliIle)

• Operate anywhere using optional Internal
or external antenna tuning systems

r-

"'\tIn\II """-tic AMenAll
T_ AT'\l-otSO
CoYe"~ 160 m 106m
"""'leur Bends Oipoie Of

'''~[Tlw ATlJ..'!oO AnleoMlI T_
il oncluOeol .. Ihe FT"'SOAn

store up to 10 seconds each e 20 seCOIlds DIgital Voce
Recorder e Dedicated Data Jad< lor FSK·RnY opel'ilbon
e Vllf$illile MeiilOi YSystem. up 10 SOlI rr.,oy char'IneIs
lhaI may be separated mo as many as 13 Me', ....y Groups
ecrCSS Operilbon (FU) e u" Band I My Uode t"ncWns.
kI recall yow favorite operating set--ups e Lock Funcoon
_ Aqostable Maon Tunrog Dl8l Torque - C.S . SWIId'I IO
recal.lavonIa Menu Se'e :1JOi. dIrectty e Hanci"'oophor18
included e lMPORTANT FEATURE FOR THE VISUAl
IMPAIRED OPERATORS - (),gltaI VQfC#t~
01 tile Frequency, Mode Of s-meler reading

""'~X~~.f?.£
Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA90630 (714)827-7600

More features to support your HF operation
- 10 kHZ Rooting filter e20 dB An J IPO e 6o.Hlt-in TexO
tor ilo edlble t l ppMIOilr (. +77 ' f . Ifter warmupj5lat*y
_ CAT System (D-sub 9 pn): Computer progrlrMW'lQ and
Cloning capability _ Large. Easy-Io-See digrtaI S meier
wrttl peak hold IUiiCtlOi , _ Sp u d'l Processor - OUICK
SPLIT to automatically QItsel Iransmd frequency (+5
kHz default) • new 10~ Ihe Iranstnll frequency
wtIen sPrt frequency operabOn is engaged _ CIanher
- Built-In EIoctlOl lic Keyer - CW BeaoOtl (Up to 118
charader$ using Ihe CW message keyer·s 3 memOly
banks) e cw Pl1d'l AdfustmenI (between 400 k:r llOO Hz.
1'1 100 1-12 SlePS) _cw~ (Z8fO-8eatngl - CW TI....-.g
Feature - CW KeyIng using Ihe Up/OowrI keys Or'l lhe
optiOIIal microp'lol18 e Two VOICe ~elTl()l "" (SSBlAMi1'N) ,

• The rugged FT-450 aluminum die-cast
chassis, with Its qu iet, thermostatically
controlled cooling
fan provides a solid
foundation for the
power amplifier during
long hours of fIeld or
home contesting use.

FOf the Iatn ty~ news, visit UI on lhe Internet:
http://www.verte.lllndlird.COIl.I

twIdy Frord P...... Control of ImportMt F.tu,.. Including:
• CONTOUR Control Operation

The Contour hIIenng syslern pl'OYI(les a gentle Shaping
oIlhe lilter passband.

• Manual NOTCH
HoghIy-ettectIYe system lhal C8Il '&mOYe an inter1enng
bea! toneIsognal .

. Digital NoIse Redue~ (ONR,

OramalJcally reduQeS random norse tound Or'l tile Hf
and SO MHz banOs.

. IF WIDTH
The OSP IF WIDTH II.nng system provides seIecIatlIe
IF passband width 10 hghl ORM
sse - 1812.413.0 kHz . CW · 0 .511.812 4 kHz

• Digital MierQ9horMt Equalizer
Custom set 'f04JI ng 10 maldl 'f04JI~ char8t'leilsUcs
lor rrwuimum~ and punctI Or'l the band_

. F. st IF SHIFT Control
V"'I tI'l8 If SHIfT t.gher 01 loWer tor e/!eQMI . lIerleo8iat
r-O l'1iOIl f *,-bOn

• l arge Informati ve Front Panel Display,
convenient Control knobs and Switches
• The IF OSP guarantees qu iet and
enjoyable hlghperformance HF/50 MHz
operation



NEW IC - 2 8 20H
(f;;~[ffi Y(@lUl[ffi [IDlUl~[L [ID~[ffi[ID [I@[ID~[L~ [ID@ 1i'[}{]~~~

Diversity reception with band scope

F" OUP· G-D FM OUP+
III!DII I com I no ... IC-2820H

raaaen IU13.SS0 f-
HI HI

Select your !~~,..••IIIIII '" o !~~,....HIIII""'U99.
favoritedisplay

Dual displaycolor, adjustable
from amber

F" teoM Inc . ·0
10 green Toll ~T.d 1 1.1-5.000 ...

STEP
I--

s·~:..I."'.""'""""'II"IIIIIIIIIIII'III,•."....I I I ' •• , ••••••

BUsy~tii_~_~_~•••i1•• IE 2

="""~'I D-STAR DV + GPS
Add the latest indig ital functionality toyour 2820H
by installing Ihe oplional UT-123 module. You'll get
D-STAR DV and on-board GPS operation. Show laV
long data, avirtual compass and more, right on your
282OH's display Connect your 2820H toaPC via RS­
232C With an optional cable (OPC-1529RI and you
canplet your oryour sender'slocation onamap using
third party software.100.Find yoursell at anauthorized
lcom dealertoday!For free literaturecall 425.450.6088
or go online: 'NWN-icomameriC3.com

• 2M /70CM Dual Band
• 5O/15/5W RF Output Levels
• Right Band RX: 118-173.99.

375-549.99,810-999.99 MHz·
• l eft Band RX: 118-549.99 MHz·

• 522 MemOfy Channels
• Optional OV (UT-l 23)
• VlV, U/U,VlU Simultaneous RX
• O-STAR Upgradeable
• Removeable Magnetic Head

•LJIG"/TRL

C0.Dl a- ........lilt T1'II a- DPRS.. $ OIl • ., .. Ita- -.; AI..., os _II! II'-'W It... .. "!*In
AI , •• ....1Il"*"" "*" or ...... tllI!l

lMlnUI AVIONICS I lAND MOBIl! I MARINE I RECEIVEiS I \lItEMS o .
ICOM
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