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OR-610T, OR-61 0TO
2m/440 Mobile/Base
This is the loaded model!
50 watts VHF, 35 watts UHF, Channel
Scope' display, 120 memories, detachable
face, V/U, V/V, U/U, U/V, RF attenuator,
two VFOs, H/M/L output,
AM air
band
receive
internal
duplexer,
9600 packet port, air cloning and
MARS/ CAP capabilities.
DR-610TQ includes CTeSS decode.

OR-605T, OR-605TO
2m/440 Mobile/Base
The Value leader "
in dual-band mobiles!

50 watts VHF, 35 watts UHF,
51 memories each band, "set and forget"
squelch,UHF TX range of 430 ~ 449.995
MH z allows for satellite work, internal
duplexer, 9600 packet port, cloning and
MARS/CAP capabilities. DR-605TQ includes
CTCSS decode.

Simple • Clean • Dependable

~Al'NCO.
AMATEUR RADIO'S VALUE LEADERsM

~ U.S.A. ALinco Branch: 438 AmapoLa Ave. • Suite 130 • Torrance, CA 90501
Phone: (310) 618-8616 • Fax: (310) 618-8758 • Internet: http://www.aLinco.com

Specifications subjecttochange without notice orobligation. Pertormance specificationsonly apply toAmateur Bands. PermitsrequiredforMARS/CAPuse.
Products intended foruseonlybyproperty licensedAmateur Radiooperators. APRS· isa registered trademarkofBobBruninga. WB4APR.

OR-150T,OR-150TO
2m Mobile/Base
50 watts output, 100
memories,
Air Band
and UHF
(440 ~ 450 Mhz) RX,
Channel Scope' display, 2 VFOs, auto dial
memories, 9600 packet port, H/M/L output,
cloning and MARS/CAP capabilities.
DR-150TQ includes CTCSS decode.

OR-140T,OR-140TO,
OR-140TPKT 2m Mobile/Base

'io' • 1<'1 _ 50 watts output,
51 memories,
7 character
alphanumeric

display, AMair band receive, wire cloning
and MARS/ CAP capabilities. DR-140TQ
includes CTCSS decode. ALSO: DR-140TPKT
data radio for packet and APRS@. Check the
LOW price!

Mobile operations are a pleasure with Alinco
transceivers. Alinco mobiles are loaded with features
and economically priced. Check out these values!

Six Meter
adventure is
waiting for you!
50~54 MHz, 100
memories, 20 watts output.
Wo rk repeaters or simplex,
includes CTeSS encode
(decode optional), DTMF mic.

OR-M06TH 6m FM
Mobile/Base
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35 WaHSfor2MeterHTs i

B-34-G

$899 5
Suggested Retail

MIRAGE Dual Band
144/440 MHz Antp to

$I
BS99 5 tt:~~~O\

Suggested Retail t'1 .
r;:;----:;:;----:---;"""';;;:::;~;;;;;;;~:::::;;:=:==--.., I Power Curve -- typical BD-35 output power
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B-310-G

$199
Suggested Retail

MIRAGE
RUGGED!

100 WaHs for 2 Meter HTs

MIRAGE...160 Walts on 2 Meiers!
Turn your mobile, base or handheld into 160 Watt powerhouses and talk f urther,
longer, clearer . . . All modes: FM, SSB, CW Superb GaAsFET preamp .
Overdrive, high SWR, Over-temperature protection Remote controllable . . .

B-SOI6-G The MIRAGE B -501 6-G gives you 160 swi tching with remo te external keying.$299 watts ofbrute powerfor 50 watts input on RC-lB, $45, Remote Contr~l. On/ Off, pre-
Suggested Retail all modes -- FM, SSB or CW! . amp On/Off, selec ts SSBIFM. WIth 18-ft ca~le :

Ideal for 20 to 60 watt 2 Meter mobile or base . Draws 17-22 amps at 13.8 VDC. 12x3x5 /z Ill .

Power Curve ch~rt shows typica.1output power. More 160 Watt, 2 Meter Amplifiers • . •
Hear :-veak signals -- low noise G~AsFET B-25l6-G, $299. For 10 to 35 watt mobil e or

pre amp gives you exc.ellent 0.6 dB noise figure . base statio ns. 160 watts out for 25 wattsin. .
Select 15 or 20 dB gain. ,

B·50l6-G has legendary ruggedness. Weknow B-1016-G, $379. MI RAGE s \-b.G
ofone that has been in constant use since 1979! most popular dual purpose ~.\\\ \CO~

Heavy-duty heatsink spans entire length of HT or mobi le/base a.mplifier. Gte'<\t t~~\\b\
cabinet -- prevent s ove rhea ting. Power transi stors 160 watts out/lOW Ill. . \C
protected by MIRAGE's Therm-O-Guard™. For 0.2-15 watt transceivers .

Fully protected from high SWR and excessive B-2l5-G, $379. MIRAGE's most popular
input power. Has warning LED . handheld amp. 150 watts out/2 watts in; 160 watt s

Has smooth adjus tab le Transmit/Receive out/3 1/z W in, For 0.25 to 5 watt hand helds.

Power Curve -- typical B-31O-G output power Watts Out 16 26 32 35+ 35+ 35+ 35+
Watts In 8 ~(4,.,;40...;,M_H-:,z)4--:-+--::-+--=-I--:-I--:-i"""""::--I--::-l50 75 95 100 100+ 100+ Watts In I ' -2 3 4 5 6 7

Watts In 1 2 4 6 8 - 35 Watts Output 011 2 Meters _45 Watts 011 2 Meters/35W on 440 MHz
- 100 Watts out with all handhelds up to 8 watts - All modes: FM, SSB, CW - Auto Band Selection "Auto T/R switch
_All modes: FM, SSB, CW -18 dB GaAsFETpreamp ~~ - Full Duplex Operation "5xl%x5 inches
"Great for ICOM IC-706 - Reverse polarity protection "tlQ~Q - FREE mobile bracket - "On Air" LEDs
-IS dB low noise GaAsFET preamp «Includes mobile bracket f:~6~ - Single Connector for dual
_Reverse polarity protection/SWR Protection - Auto RF sense T/R switch ." band radios and antennas
_FREE mobile bracket _Auto T/R switch - Custom heatsink, runs cool "Reverse polarity protection
"FREE handheld BNC to B-310-G cable - Works with handhelds up to 8 watts - Works with all FM handh elds to 7 watts

- One year MIRAGE warranty "One year MIRAGE warranty
" Ultra-compact 4%XP/4X73

/ 4 inches, 2112 pounds 1 $ Add this Mirage dual band amp and boost
- One year MIRAGE warranty 35 watts, FM on y . .. 69.95 your handheld to a powerful mobil e or base --
Boost your 2 Meter handheld to 100 Watts! B-34, $69.95. 35 watts out 45 watt s on 2 Meters or 35 wat ts on 440 MHz!

Jltra-compact all mode B-31O-G amp is perfect for for 2 watt s in. Like B-34-G, Mirage's exclusive Fullliuplexsmpt» lets you
II handhelds up to 8 watt s and multimode SSB/CW FM only, less preamp, mobile talk on one band and listen on the other band at
FM 2 M t . G tfi ICOM IC 7061 bracket. 3'/sx P/4x4'/4 inches,. e er n gs. rea or - . the same time __ just like a telephone conversation.
6 Meter Amplifier (50-54 MHz) (RequirescompatibleHT).
PCC Type Accepted The A-10I5-G, $389, is the Repeater Amps 11

/ 4 Meter Amps (223-225 MHz)
11 models -- continuous Choose from 10 models

world's most popular all mode duty all modeFMlSSB/CW __ 20 to 220 watt s out for 2
FM/SSB/CW 6 Meter amp li- .
fier . 150 watts out for 10 in. repeater amps for 6, 2, 1 1/4 to 50 watts in, $129 to $655.
For 1 to 15 watt transceivers. Meters, 70cm, 450 MHz ATV. Commercial Amps ($199 to $395)

70cm Amplifiers (420-450 MHz) FCC Type Accepted 17~~'::~~~~~~fl.f~~~r~~OF-
, 1 D-30l0-N, $365, -- 100 W marine bands, 70 -130 watts out.

out/30 in . For 5 to 45 watt
mobile/base. D-IOIO-N, Accurate SWR/Wattmeters
$395, 100 W out/ lO in . Dual Read SWR direc tly andForwardi

purpose -- for handhelds or mobile/base . Reverse, Peak/Average power. Re-
D-26-N, $269, 60 W out/2 in, for handhelds. mote Coupler. 1.8-30, 50-2 00 ,420

450 , 1260-1300 MHz ban d models.Amateur TV Amps .
Industry standard ATV amps One Year Mirage Warranty

-- D-1010-ATVN, $414, 82 Call your dealer lor yourhesf"rlcel
watts PEP out / 10 in. Nearest Dealer/Free Catalo : 800-647"1800
D-IOO-ATVN, $414, 82 watts

PEP,out/2 in. (wit hout sync compression) . http://www.mirageamp.com
Remote Control Headfor Amps TechnicMal: 601-,323

RA-8
287 FCE-323.6551

RC-l, $45, remote controls

most MIRAGE amps. Power COMMUNICATIONS EQUIPMENT
On/Off, preamp On/Off, 300 Industrial Park Road

. switch ;or SPB/~~. 18 foot Starkville, MS 39759, USA
ca Ie (longer availab le), 1 /4x3 /4x2h Inches. Prices and specificat ions subject to change. © / 996 Mirage Communi cations

MIRAGE . . . the world's most rugged VHF/UHF amplifiers
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If Y u use handheld ham
or business..band radios,

you'll never really fully appreciate
how important i is to stay in touch

until you re c t g
f · 'I) . you r 10 S C

and

Shown with transceiver

Our new simplex repeater controller dramatically improves the range of your existing handheld radios .*
It digitally records any transmissions, then keys a transmitter and plays them back, adding a courtesy beep.

All you need to make it work isan extra handheld tronscelver positioned high in a central location
and 4 "AAA" batteries or our AC or DC adapter.

® RadioShack.
You' ve got questi on s. We've got answers !'

CIRCLE 141 ON READER SERVICE CARD

* Compatible with RadioShack amateur radio HTs and many ICOM, Motorola, Standard and Yaesu-brand transceivers '
with industry-standard jacks for external mic and speaker.



ine of Sight An Editorial

/

The FCC and License Restructuring-
Now It's Our Turn

The FCC has proposed half a plan for amateur license restructuring.
Now it's up to us to fill in the blanks and tell the FCC what we really
think will work.

Both the American Radio Relay
League (ARRL) and the Federal
Communications Commission

(FCC) put out proposals last summer to
restructure amateur radio licensing. The
goal, presumably, is to create a licensing
structure that will carry amateur radio
into the 21st century as a strong, healthy,
and important service and hobby.

The ARRL took a good first step (see
last month's "Line of Sight") . The FCC
fell flat on its face. Amid a world of good
intentions, the FCC's proposal was cos
metic at best and damaging at worst , the
apparent victim of bureaucratic bungling
and-ifwe read the tea leaves correctly
infighting within the Commission staff.

The Notice of Proposed Rule Making
(NPRM) issued by the FCC was actual
ly two proposals: one in the discussion
section and another, totally different, in
the Appendix that contained the actual
proposed rules. The differences were so
great that the Chief of the Wireless
Telecommunications Bureau felt forced
a month later to issue a 13-page "Errata"
in order "to conform the proposed rules
to the proposals discussed in the text of
the Notice." In English, that means to
make the left hand and the right hand
agree. Unfortunately, the "corrections"
corrected only some of the major prob
lems with the NPRM (if you're not famil
iar with what the FCC proposed, see "The
FCC Proposal: An Overview" for a
thumbnail sketch).

An Incomplete Proposal
The biggest problem is that the NPRM

should have been a Notice of Inquiry
(NOI). An NOI says, in effect, "we're

considering changing the following rules.
We want you to tell us if you think this is
necessary and, if so, what changes we
should make." And this is, in fact, what
several sections of the NPRM do. But as
aNotice of Proposed Rule Making, it nec
essarily includes proposed rules which, if
unchallenged, will be adopted as they are
written (or rewritten, as is the case with
the Errata). And the proposed rules leave
huge gaps, especially in those areas for
which the Commission seeks input from
the amateur community.

The most glaring of these gaps is in the
area of code speed. In the discussion sec
tion, the Commission suggests that it
would strongly consider reducing code
speed requirements for the various
license classes that require a code exam,
and it asks hams what they think the speed
requirements ought to be. But since it has
no answer yet, the proposed rules simply
eliminate the Element l(A) five-wpm
code exam and make no change to the
speed requirement for Element l(B), the
current 13-wpm exam for General and
Extra. If this is enacted as is, then access
to even the most basic HF privileges
would require passing a 13-wpm code
test. Access to HF hasn't been so restrict
ed since 1951, when the Novice license
was established. It is clear from the dis
cussion section of the NPRM that it is not
the Commission's intent to increase basic
code speed requirements, but that is the
effect of the rule as proposed.

Likewise, there's a gap in what to do
about the handicap waivers for the high
er code speed exams. After discussing
allegations of abuses of the current sys
tem, and suggesting that the ARRL' s pro
posal (that applicants with disabilities be

"Amid a world ofgood
intentions, the FCC's proposal
was cosmetic at best and
damaging at worst, the apparent
victim of bureaucratic bungling
and-if we read the tea leaves
correctly-i-infighting within the
Commission staff"

required to take and fail a code exam
before being issued a waiver) is too bur
densome, it again asks for input from the
ham community. But in Version 1 of the ~

proposed rules, it simply eliminated the
waiver provision altogether. .. and in
Version 2 (the Errata), it eliminated the
elimination, leaving the rules exactly as
they are.

It looks to us like there was quite a bit
of wrangling inside the Commission over
the code speed requirements, with one,::
camp promoting a single five-wpm
requirement (in which case there'd be no
need for handicap waivers), and the other
taking a more cautious approach of "let's
ask what they want before we decide."
The latter camp obviously won, but pro
duced an NPRM that appears to do exact
1y the opposite of what it is intended to
do in this case.

Why Eliminat e
the Tech Plus?

The Commission appears to have a very
short memory regarding the Tech Plus
license. It was created as a distinct license
class soon after the code requirement was

4 • CQ VHF • November 1998
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The FCC Proposal: An Overview

In case you missed our page-long description of the original proposal in last
month's "VHF News," here 's a thumbnai l sketch of what the FCC proposed in WT
Docket 98-143:

• Issue no new Novice licenses; allow indefinite renewals of current Novice licens
es. The NPRM is unclear on what would happen with the current HF Novice sub
bands. The discussion section proposes restoring full power privileges to higher
class hams using what are now the Novice frequencies, but we can't find a matching
provision in the Appendix; likewise, the discussion suggests giving current Novices
CW privileges anywhere in the 80-, 40-, 15-, a nd lO-meter bands. The original
appendix appeared to give Novices CW privileges on all segments of all HF bands,
including Extra subbands (to which General and Advanced class licensees do not
have access) ; the revised Appendix makes no changes to frequency privileges.

• Issue no new Technician Plus licenses and treat renewals of Tech Plus licens
es as renewals of Technician licenses. It is unclear from the proposal what will hap
pen to Tech Plus HF privileges or whether code credi t would be permanent.

• Eliminate the license exam elements associated with the Novice class license:
Element l A (five-wpm code) and Element 2 (basic theory), which apparently would
be folded into a larger Element 3A (Technician theory) exam. Without changing
the speed requirement for Element 3B, this would mean that new upgrades could
require a 13-wpm code test for any HF access at all.

• Provide permanent exam element credit to holders of certain expired Technician
class licenses (pre-1987, Element 3B; pre-1991, Element l A); but does not extend
this privilege to holders of other expired licenses.

• Re-examine the matter of 13- and 20-wpm code test waivers for people with
disabilit ies that limit their code copying ability-but once again, there are no spe
cific proposals made and amateur input is requested.

• Issue no new RACES (Radio Amateur Civil Emergency Service) station licenses.
• A variety of non-licensing issues, such as including in the rules the band-by

band power limits above which RF exposure evaluations must be conducted; and
allowi ng Adva nced class Volunteer Examiners (VEs) to administer Genera l class
code tests .

• Comment deadline is December 1, 1998, with reply comments due by January
15; 1999.

For more on filing comments with the FCC, see Gordon West's article, "License
Restructuring: Make Your Opinion Count," elsewhere in this issue. A full copy of
the FCC's NPRM maybe downloaded from the FCC's Web site <http://www.
fcc.gov> or from the ARRL Web site <http://www.arrl.org>, or by following the
links from the VHF News page on the CQ VHF Web site <http://members.aol.
com/cqvhf/>.

that 10 meters is just starting to come
back to life after a few years of very lit
tle reliable long-distance propagation?
That 15 meters hasn 't been in much bet
ter shape from a DX perspective? That
the 40-meter Novice band is virtually
unusable at night due to interference from
broadcasters in Euro pe? If most Tech
Plus hams only use FM and packet on
VHF and UHF, then why did they both
er learning the code and taking their code
tests? This claim-and thus the Commis
sion's entire basis for eliminating the
Tech Plus license-has no basis in fact! ,

How does this differ from the ARRL 's
proposal to eliminate the Tech Plus
license? Considerably. The ARRL says
reduce the General class code requirement
to five wpm and grandfather all current
Novices and Tech Pluses into General
class. This is very different from what the
FCC is proposing- I think-if, that is, the
FCC really knows what it is proposing.

And What about Novices'?
The FCC is correct in its assertion that

the Novice license has outlived its use
fulness, and this time it has numbers to
back up its claim: 96 1 Novice license
applications in 1997 versus 21,416
Technician applications in the same time
period. But once again, what to do with
curren t Novices is left up in the air. They
can renew forever-and be in permanent
limbo, maybe having expanded HF CW
privileges, maybe not-maybe having
more CW privileges than Genera l and
Advanced Class hams! The ARRL has
the right idea here: bite the bullet, put up
with cries of righteous indignation from
Generals who will feel slighted, and just
grandfa ther them all into a five-wpm
General class .

dropped for the basic Tech license, in
order to distinguish those Techs with HF
operating privileges from those without.
Eliminating the distinction, while contin
uing to have some Techs with HF privi
leges and some without, returns to the
problem that the Tech Plus license was
created to solve: Techs who have passed
a code test would have HF privileges
based solely on a Certificate of Successful
Completion of Examination (CSCE)
from a VEC, not on any sort of specific

.grant from the FCC. There is no legal
authori ty for the FCC to delegate the
granting of frequency privileges. In addi
tion, CSCEs normally are valid only for
one year, but these would be permanent;

Ham Radio Above 50 MHz

and if your CSCE was lost or destroyed,
there' d be no proof in the FCC database
that you had qualified for HF privileges.

In addition, the FCC uses as its justifi
cation for eliminating the Tech Plus
license a statement that"Both Technician
and Technician Plus Class licensees pre
domin antly use FM voice and digit al
packet technologies on the amateur VHF
and UHF bands....We therefore propose
that the Technician Plus Classbe phased
out." Now wait just one minute- what
basis in fact does the FCC have for this
statement? Has it surveyed Tech Plus
hams to learn their operating habits? Has
it taken into account that we've just been
through the bottom of a sunspot cycle,

Reviving Expired Licenses
Here 's one of the weird er items to

come out of the FCC proposal: If you
have an expired Technician license
issued before 1987, you' ll have lifetime
credit for Elements I (A) and 3(B), but not
for Elements 2 and 3(A)! Likewise, an
expired Tech license issued before 1991
will give you permanent credit for
Element 1(A). No such credit is proposed
for holders of expire d licenses of any
other class.

What I think the FCC was trying to do
here is to say that, if you're currently
licensed, and you have proof of having
been licensed before either 1987 or 1991,
respectively, then the old licenses should

November 1998 • CQ VHF . 5
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count as element credit on upgrading. But
that' s not the way it 's written.

Actually, though, I think they have a
goo d idea here: Let holders of expired
licenses reactiv ate those licen ses on
reque st, without the need for retesting ,
and with a new callsign, of course (but
with vanity call s, it wouldn't take long to
get back an expi red call if it was still
available). Just file a 610 form , attach a
copy of your expired license and wai t for
the new one to arrive in the mail. Why
not? The y' ve already passed their tests.
It' s a great idea. It ought to be applied to
all former licensees.

Not Listening to
Other Ideas

The NPRM solicits input from ama
teurs on all of the matters we 've discussed
above, but , curiously, it also ignores or
rejects other proposals alrea dy made.
Primary among these is the ARRL 's
restructuring proposal , which was hand
delivered to the FCC a full week before
the Commission adopted its own, high
ly-fl awed, docum ent. Even if it was too
late in the proc ess to have the details of
the ARRL proposal considered at this
stage of the proceeding, the Commiss ion
should at least have ackn owledged its
receipt and made a statement along the
lines that it would be considered as an
alternative to its own prop osal.

In addition, the FCC flatly rejected sev
eral pending petitions dealing with fre
quency privileges (such as making addi
tional HF frequencies avai lable to Tech
Plus licensees), new technical standards
for repeaters, and a proposal from Henry
Ruh , KB9FO (a former CQ VHF colum
nist), "that the CUITent examination sys
tem for an amateur radio license be
changed from one that is based on mem
orization of questions and answers to one
that is based on experiential opera tion of
an actual amateur station."

These various petitions are dismissed
on the basis of the follo wing paragraph:

All of the petitions discussed in the fore
going paragraphs concern licensing require
ments, operator frequency privileges or seek
a restructuring of the amateur license classes.
The current operator frequency privileges,
structureof the licenseclassesandtherequire
ments for obtaining an amateur license were
developed in accordance with the expressed
desires of the amateur community to provide
motivation for amateur operators to advance
their communication and technical skills. We
do not believe that sufficient evidence has
been presented to justify altering the current

requirements which are in accordance with
the basis and purpose of the Amateur Radio
Service in the United States. Therefore, we
will dismiss these repetitive petitions.

Read that aga in-it says that there ' s no
goo d reason to j ustify restru cturing
license classes, frequency privileges, or
licensing requirements-in an NPRM
proposing to restructure license classes,
f requency pr ivileges, and licensing
requirements! If the Commission doesn 't
believe "that sufficient evidence has been
presented to ju stify altering the current
requirements," then why in the world is
it proposing to do just that? The propos
als relating to license classes, frequency
pri vileges, and licen sing requirement s
should be cons idered as part of this pro
ceeding, not dismi ssed out of hand. And
the one about technic al standards for
repeaters certainly shouldn' t be lumped
in with the others; it ought to be consid
ered separately, on its merit s.

Your Turn
OK. It ' s, time to politely and gently

remind the folk s in Washington that they
work for us , and to file enough com
ments-with enough good, solid ideas
for helping ham radio-that they 'll be
forced to pay attention and to take our col
lective views into consideration before
making a final decision. Elsewhere in this
issue, Senior Contributing Edit or Gordon
West, WB6NOA, walks you through the
procedure for writing and filing comments
with the FCC (see "License Restructuring:
Make Your Opinion Count") . It really
isn 't diffic ult. Follow his advice and make
your voice heard. We're workin g on our
comments right now.

One thing is certain: the FCC's current
prop osal is not in the best interests of
amateur radio. It must be changed, and it
must be us- the amateurs licensed by the
FCC-who tell the Commission what
will be bes t for our future . •

Help Wanted
If you're involved with a project or activ

ity thatyou thinkwouldbeofinterest to your
fellow CQ VHF readers, we'd like to hear
from you. Article submissions are welcome,
as are "Op-Ed" opinion pieces if you have
a point of view you'd like to share about a
VHF-related topic. You can contact us by
mail at 25 Newbridge Rd., Hicksville, NY
11801 (send an SASE for writers' guide
lines),bye-mail to<CQVHF@aol.com>.or
via our World Wide Web page, <http://
members.aol.com/cqvhf/>. We look for
ward to hearing from you.
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JUN'S ELECTRONICS
HRS M·F 10:00·6:00 SAT 10:00·5:00

5563 SEPULVEDA BLVD.
CULVER CITY, CA 90230 .

2 1/2 miles from LAX·North on 1·405
ESPANOL • KOREAN

!lJ$1!flJ@$1/}1J!) "®@;;r (Limited Quantities)

IC-3 SAT 220 MHz HT $279.95
IC-V21AT 2M/220 MHz HT $399.95
IC·2SRA 2M Rx 50-95.0 MHz Scanner ..$299.95
BP·173 9.6V 600 mA $69.95
DJ-C1 or C4 $89.95
AR-146 2M/ Mobile $199.95
AT-201H HiPw, 2M /HT.. $139.95
C168A Sub-Mini 2M handheld

with FREE CNB 160 $189.95

HF+50+144+430MHZ
All Mode

FT-8500/HS10 FT-8500/MH39
2M/440 MHz~ 2M/440 MH
Mobile ~ Mobile """'i4Iii""~1
List $859.95

FT-50RDH 2M/440MHz, _

5 watt handheld with FREE FNB 49

KENWOOD GmIl
TS-570D(G) $1199.95

( ) TH-G71ATS-570S q $1459.95 2M/440 MHz

Handheld
List $429.95

IC-706MKlI
IC-746 Mobile Sized

\ HF+6M+2MAll Mode HF+6M+2M

IC-2GXA 2M HT w/Alkaline Pack, ~
BC-l05(EXportonly) ...........•.............~~

(Limited Quantities 30 Day Jun's Warranty)

New Satellites Get
OSCAR Numbers

The two newest amateur satellites,
launched last July from Russia by hams
from Thailand and Israel, are now offi
cial members of the OSCAR family.
OSCAR stands for Orbiting Satellite
Carrying Amateur Radio, and all ham
satellites except for Russia's RS series
have been given OSCAR numbers after
successfully achieving orbit and turning
on at least one amateur transmitter.

According to the AMSAT News
Service, Thailand's TMSAT-1 is now
TMSAT-OSCAR 31, or TM-31; and the
Israeli TECHSAT I-A is now GURWIN
OSCAR 32, or GO-32. The announce
ment did not explain the significance of
the name Gurwin.

At press time, both satellites were still
being loaded with flight software and
were not yet available for general use.
However, several images downloaded
from TO-31 by its controllers have been
posted on the Internet. Five "multispec
tral" images of portions of the Earth's sur
face are available in JPG format at
<http://www.ee.surrey.ac.uk/EE/CSER/
UOSAT/amateur/tmsat/index.html>. A
note of caution: Each image is over 500

Japan's New Prime
Minister a Ham

The Japanese Amateur Radio League
(JARL) says that country's new Prime
Minister, Keizo Obuchi, is also JIlKIT.
Obuchi, who was elected in a special par
liamentary session at the end of July, is
said to be a very good friend of JARL
President Shozo Hara, JA1AN.

Compiled by the CQ VHF Staff

Halifax and the disaster coordination site
at Peggy's Cove. According to the ARRL
Letter, the hams kept Red Cross teams in
the field in touch with each other and with
their headquarters in Halifax. In addition
to using two VHF repeaters, the ham vol
unteers also set up non-amateur HF links
to military and naval stations and on VHF
marine emergency channel 16. CQ VHF
public service columnist Bob Josuweit,
WA3PZO, is working on a comprehen
sive report for his December column.

HF News

Canadian Hams Help
after Swissair Crash

The September 2 crash of Swissair
Flight 111 into the ocean off Nova Scotia
sent area hams into action, as they set up
communications between downtown

AAA: Land Mobile Group
"Backing Away" from
70-Centimeter Request

The Land Mobile Communications
Council (LMCC) "[will] not continue to
actively seek access to the amateur radio
spectrum," according to an official of
the American Automobile Association
(AAA), but it will not specifically ask the
FCC to withdraw that portion of its
request. Last spring, the LMCC filed a
petition with the FCC (RM-9267), re
questing the reallocation of several pieces
of spectrum-including 420 to 430 and
440 to 450 MHz-to the Private Mobile
Radio Service (PMRS).

In a letter to ARRL San Diego Section
Emergency Coordinator David Doan,
KC6YSO, AAA's Gary Ruark said the
automobile club, which is a member of
the LMCC, had asked the council to file
supplemental comments with the FCC,
"withdrawing the language regarding the
amateur radio frequencies." Ruark said
the LMCC denied that request, fearing
that such a request could "undermine the
rest of the petition." However, he added
that "I was told that the LMCC would not
continue to actively seek access to the
amateur radio spectrum, and would for
feit that language during FCC negotia
tions in exchange for more important
spectrum allocations."

Ruark also suggested that the LMCC
never seriously expected to get the 70
centimeter ham band, adding that
"Within the LMCC there are members
that support the strategy that one should
ask for everything and then bargain away
part of it in order to get what is really
needed. That is what the LMCC was
doing when it included the amateur radio
spectrum in the plan."

The full text of the AAA letter is post
ed on the ARRL's Web site at <http://

. www.arrl.org>.

Ham Radio Above 50 MHz
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kilobytes in size, so don 't expect a real
quick download.

Spac~ Station
Planning Continues

Hams from seven countries involved
with planning the Amateur Radio aboard
the International Space Station (ARISS)
project met last July and formed two per
manent working groups: one in charge of
designing and building the ham equip
ment that will be flown aboard the space
station, and the other in charge of setting
ground rules for operation, arranging
financing and taking care of other admin
istrative matters.

According to the ARRL Letter , Lou
McFadin, W5DID , who 's been a major
player in the AMSAT Phase 3D project,
is chairing the ARISS Hardware Group;
and AMSAT Vice President for Human
Satellite Programs Frank Bauer,
KA3HDO, is heading up the ARISS
Administrative Group . While no final
equipment decisions have been made,
Bauer says the final station will likely
include all-mode capability on all bands
from 10meters to 13 centimeters.The ini
tial ham gear-a 2-meter handheld and
packet TNC-is expected to be carried
into orbit before the end of this year
on STS-88.

New Web Site for
"Station Program"

Speaki ng of satellites, the "Station
Program" satell ite tracking and station
control program (see "Orbital Elements,"
July '98 CQ VHF) may now be down
loaded from the AMSAT-NA Web site at
<http: //www .amsa t.org/amsat/ftpsoft.
html/#win-tsp>. The SpaceNews news
letter reports that the move was made nec
essa ry by a change in Web sites for
AMSAT-Bermuda, where author Paul
Willmott, VP9MU, had originally post
ed the files.

New Vanity Callsign
Address

If you're filing a paper (non-electron
ic) application for a vanity call sign,
there 's a new address to which you should
mail it. Accord ing to News line, Form
610-V and FCC Fee Remitt ance Form
159 should now be sent to FCC Wireless
Bureau Applications, P.O. Box 358130,
Pittsburgh, PA 15251-5 130. Just to con-
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fuse matters, hams who file their 610-V
forms electronically should still submit
their fee payments (and Form 159) to
FCC Amateur Vanity, P.O. Box 358994,
Pittsburgh, PA 15251-5994. And remem
ber, as of September 14, the vanity call
sign application fee is $13.

FCC Says OK to
Paper Comments

The FCC's Notice of Proposed Rule
Making (NPRM) on license restructuring
(see this month ' s "Line of Sight" and
WB6N OA's article, "License Restruc
turing:Make Your Opinion Count") orig
inally stated that comments filed on paper
had to be accompanied by a digital copy
on a flopp y disk. However, the ARRL'
Letter says an FCC official has assured
the Leag ue that this is not a strict
requi rement and that paper comments
without diskettes will be accepted.
However, he also said those comments
should include the following footnote:
"My comments are being filed on paper
only, without a diskette, since it is not fea
sible for me to include a diskette."
Comment deadline on the restructur ing
proposal is December 1.

Question Pool
Updates on Hold

The FCC's license restructuring pro
posal has prompted the Volunteer
Examiner Coordinators' Question Pool
Committee (QPC) to put the brakes on
any further updates of the question pools
for amateur written exams. A new set of
questions for the Advanced class exam
(Element 4A) was due out next July I , but
the "ARRL Audio News" and other
sources report that the process will be put
on hold until the restructuring questions
are settled. This will keep the committee
from doing double work in the event that
restructuring changes some of the rules,
etc., on which those questions are based.

Digital Voice on LO-19
Would you like to try a voice QSO on

a digital satellite? Well, ONIDLL in
Belgium says he's been able to success
fully digipeat digitized voice messages
through the LUSAT-OSCAR-19 satel
lite, using the WinGT voice packet pro
gram. The SpaceNews newsletter says
anyone interested in scheduling a digital
voice QSO with ONIDLL may contact

him via e-mail at <on l dll@amsat.org>,
via pack et at <ON IDLL@ON5VL.#
LG.BEL>, or on the air via the AO-16,
KO-23 or KO-25 satellites.

"Satellite limes" QRI
The September issue of Satellite Times

magazine was its last, according to the
ARRL Letter. Publisher Bob Grove of
Grove Enterprises blamed rising paper
and printin g costs for the magazine' s
demise after four years of publ ication.
Subscribers will receive Grove 's Moni
toring Times magazine for the remainder
of their subscription terms.

Leo l.abut.ln, UA3 CR, SK
Russian amateur satellite pioneer Leo

Labutin, UA3CR, became a Silent Key in
September, according to an Internet post
ing by Peter Guelzow, DB20S.
According to Peter, Leo was involved in
various RS satellite projects,helped bring
ham radio aboard the Mir space station,
and was also a participant in the ongoing
international Phase 3D satellite project.
Among his many other accomp lish
ments, Peter wrote, "He was on the South
Pole after the launch of RS5..RS8 for
testing store-and-forward techniques
from such"remote locations."

Russia, Mexico Plan
Spectrum Sales

Following the U.S.'s lead, the govern
ments of Russia and Mexico are planning
spectrum auctions to raise revenue. The
AMSAT News Service reports that
Russia has decided to charge spectrum
usage fees to mobile communications
companies and will hold auctions to see
who gets licenses for cellular telephone
systems. According to the report, 80% of
the money raised will be earmarked for
the Ministry of Defense and the Russian
Space Agency.

Mexico, meanwhile, is said to be plan
ning to auction the rights to use 148 to
174 MHz and 450 to 470 MHz, and may
later do the same with the 440- to 450
MHz amateur band and parts of UHF TV
channels 16 to 18 (485 to 495 MHz). On
a related note, hams in Guatemala are
fighting for the restoration of amateur
privileges on 70 centimeters, which were
lost when the government decided to auc
tion those frequencies for commercial
land-mobile use. So far, no success.

Ham Radio Above 50 MHz



Your Spot to Spea k Out

CQ VHF welcomes comments and
suggestions from readers. We' ll print a
representative sampling each month ,
and we reserve the right to edit letters
f or length or style. All letters must be
signed and show a return mailing ad
dress or valid e-mail address. Writers'
names will be withheldfro m publication
upon request.Address letters to:Letters,
CQ VHF, 25 Newbridge Rd., Hicksville,
NY 11801 ,. or via e-mail to <CQVHF
@aol.com>,. <cqcomm@delphi.com>
01J<72127.745@compuserve.com>.
Pl~ase speclfYt hat it is a letter for CQ
VHF magazine.

License Restructuring

Dear CQ VHF:
I think the ARRL proposal is a great

start. I have two areas that I feel should
be changed:

A. One is the name of the new classes.
I do not like A, B, C, etc. I feel that the
license classes should have names simi
lar to those we use today. I like Extra,
Advanced, and General, and the code
free license should become the Novice
(A =Extra, B =Advanced, C =General ,
D = Novice, eliminate Technician totally).

B. The second change I would like to
see is to move the current General class
licensees into Advanced class. They
passed a 13-wpm code test and the writ
ten was not that different from the
Advanced. The current Novice and Tech
Plus are being upgraded to General with
no further written test. Most current
Advanced and most General class hams
will take a written exam to upgrade to
Extra anyway. The only class being (in
effect) demoted would be the General (I
am an Advanced) and I see no point in
that. Ifwe are going to give so much, why
not give to every class?

Ric Sohl, KK5RIC
Nogal, New Mexico

and Odessa, Texas

DearCQ VHF:
I believe that we will eventually lose

440/220 and maybe some of the 2-meter
frequencies if you do not get more hams
and get more activity and usage out of
440. I am recommending establishing an
"Operators License." This license would

Ham Radio Above 50 MHz

cover rules of the road and proper oper
ating procedures with the focus on emer
gency communications. We need more
operators on 440. This license would
encourage more 440/220 activity. You do
not need to be a graduate engineer to be
an excellent operator. It would certainly
be an excellent stepping stone for people
who are into SWL, CB, CAP, etc., and
young people in high school who have an
interest in radio communications. It is
time to do something about getting more
hams before we lose our bands. I am most
interested in comments on this proposal.

Charlie Chapman, WI WTG
Virginia Beach, Virginia

e-mail: w lwtg@juno.com

Ham Bands and National Def ense

Dear CQ VHF :
I am a long-time ham (43 years) and

Air Force retiree, so I am always con
cerned with matters relating to national
defense and any assaults or attempted
incursions on our ham bands.

I noticed the enclosed news clipping in
the Air Force Times weekly, which indi
cates that the Defense Department is
becoming concerned with the attempts of
commercial and other interests to "take
over" military frequencies, many of which
are shared with the amateur fraternity.

Unfortunately, many memb ers of
Congress have little or no knowledge of
the long-term consequences ofthese so
called "auctions," and only see the
immediate dollars that can be raked into
the Treasury.

I'm glad that Senator Strom Thurmond
(R-SC) has his staff investigating.

Lawrence H. Sanderson, KD0YZ
Manchester, Iowa

Larry-i-Y,ou are quite correct that most
members ofCongress don' t really under
stand frequency auctions except as a
source of "free money" to the govern
ment. And bef ore anybody puts up a re
peater, please contact your frequ ency
coordinatorfor proper coordination pro
cedures in your area. The FCC was man
dated by Congress to auction these fre
quencies,so only Congress can shut down
the auctions. You can help (and so can
the rest of you) by writing to your Con-

gress ional representatives , explaining
the importanceofthesefre quencies to our
national security, and ofthe value oftheir
shared use by amateur radio . One of the
points I' ve always made in this regard is
that, in the event of a national emergency
when these fr equenc ies will be needed by
the military , it'll be a lot easier to tem
porarily move hams off of them than to
move established businesses. In the
meantime, we are excellent "caretakers"
of these f requencies .

Let's Get Active!

Dear CQ VHF:
I am writing this to find out why there

are not many users of 6-meter repeaters?
The 6-meter repeater frequencies are

dead, and the existing repeaters rarely
have activity on them. I suppose that the
first thing someone would say to that
question is that there are no repe aters
around in their immediate area to use
well, I say, put one on the air!Get a group
together and some equipment for 6 meters
and have fun . There are at least two
brands ofHTs available for 6 meters now,
and many ;adios today come with 6
meters already in them.

SSB is nice to operate, but let' s not for
get about the FM porti on of the band.
Let 's keep our frequencies active !

Steve Turner , N2KEJ
Quinton , New Jersey

Steve-There's a fair amount of 6
meter simplex activity in my part ofNew
Jersey (New York City metro area) , vir
tually all on 52.525 MHz. There' s also an
excellent repeater system that covers vir
tually the whole state: the W2GEZ system
in Holmdel (52 .470 in/53 .470 out) and
Paramus (52.470 in/53.490 out) with a
136.5-Hz CTCSS tone on both. It' s quite
active at "drive times." I'd suggest you
check it out if you haven't already.

Dear CQ VHF:
I'm concerned about losing our fre

quencies, and that what little we have is
to be lost, as you can read about every
day. It seems about the only time hams
use the 222, 432, and higher bands is on
contest days.

(Continued on page 70)
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The electronic controller utilizes easy
to-push buttons with LEDs on each but
ton to indicate which antennas are select
ed. Basically, you just touch the button to
select the antenna(s) desired or touch the
button again to take it out. All unselect
ed antennas are grounded.

The StackMaster uses high-power
relays which conservatively can handle
more than 5 kW CW as well as giving
tremendous isolation. Reliabilit y is fur
ther enhanced by incorporating the PTT
(push to talk) line as an input to the elec
tronic controller. This feature locks out
being able to change any antenna selec
tions while transmitting and assures that
no switching can occur by accident. The
StackMas ter system also incorporates
lightning protection for all control lines.

Matching of the antennas is accom
plished through four professionally built
and measured 1/4-wave coaxial stubs
which attach to the StackMaster. The user
can order the StackMaster with or with
out stubs, allowing the option to build
your own matching lines and save costs.

Details will be published soon on the
Array Solutions Web site. For more infor
mation, contact Array Solutions; E-mail:
<wxOb@arrayso lutions .com>; Web:
<http://www .arraysolutions.com>.

Circle 102 on reader service card

Cushcraftlntroduces
"TechExpress," Internet
Based Tech Support

"TechExpress" is Cushcraft Corpora
tion 's new, Internet-based customer sup
port resource to provide customers
worldwide with a timely response to
technical questions and related antenna
needs. TechExpress can be directly
accessed from Cushcraft's newly re
designed Web site at <www .cushcraft.
com>. This Web site provides customers
with a 24-hours -a-day, seven-days-a
week communication medium to place
parts orders, ask technical questions,
review frequently asked questions, initi
ate warranty information, and locate part
numbers and descriptions.

TechExpress inquiries via e-mail are
given top priority and are answered with
in one business day. In add ition to
TechExpress, customers can also access
customer service assistance through a

Array Solutions
StackMaster

Array Solutions has announced the
StackMaster, a four-antenna stack con
troller for monoband Yagi stacks . The
StackMaster maintains a 50-ohm match
to all combinations of any one, two, three,
or all four antennas in your stack, allow
ing easy selection of any combination of
the antennas from the controller inside
your station.

fashioned crysta l radio kit. Vectro nics
kits are created by engineers who are hob
byists at heart. Each kit features a pro
fessional-quality epoxy glass pc board
with solder mask and screen printed com
ponents legend and the highest quality
components. The kits also feature an
extensive owner's manual, which has
been written specifica lly for each kit.

This detailed, easy- to-follow manual
features illustrations, specific instruc
tions, and a schematic diagram. In addi
tion to its step-by-step instructions and
helpful tips, the manual also guides you
into the next step of the process: the fun
of using your equipment.

Vectronics offers an optional custom
cabinet for most kits, which includes a
sturdy metal box, knob s, hardware,
decals, and protective rubber feet.

To order, or for your nearest dealer,call
(800) 363-2922; Fax: (601) 323-6551;
Web: <http://www.vectronics.com>.

Circle 101 Oli reader service card

New Line of Kits
from Vectronics

Vectronics is introducing a line of elec
tronic hobby kits with over 30 offerings,
from shortwave converters to aircraft
receivers and ham radio kits to an old-

tirOdtlct U ~,_d_a_t_e__~_
Kenwood Offers Portable
Emergency Radio Kit

Kenwood Communications has intro
duced a self-contained portable Emer
gency Radio Communications Kit for
use in disasters and other emergencies.
Designed for instant setup and use, the kit
includes radios and essential accessories
for disaster management communica
tions. The specially designed collection
of two-way radio equipment is housed in
a rugged case with wheels, sized for easy
handling and air freight.

"The disaster recovery market de
manded a dedicated emergency radio sys
tem package that was easy to transport
and use," said Paul Middleton, National
Sales Manager for the Kenwood Amateur
Radio Group. "Two-way radio always
makes a difference in life and property
damage in situations when telephon es
and other communications system are
out. Kenwood responded to this by select
ing high performance radios for their ver
satility and ruggedness and gathering
them into a single, economical package."

The Emergency Radio Communica
tions Kit includes a Kenwood TM-V7A
dual-band base station, capable of voice
and APRS (Automatic Position Report
ing System) when used with a GPS re
ceiver, and TH-G7I A dual-band portable
transceivers. Ken wood Free'Talk"
portables are included for short range
communications. A compact and light
weight switching power supply, magnet
ic mount antenna , and gang charger are
also packed in the kit. In addition, an
accessory package with spare NiCd bat
tery, AA Alkaline battery case, speaker
mic and earphone and cigarette lighter
power adapter are incorporated into a
waist pack.

For more information, contact Paul
Middleton, Kenwood Communications
Corp., National Sales Manager; Phone:
(310) 639-4300; Fax: (310) 537-8235 .

Circle 100 on reader service card
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new, automated voice mail system which
provides options to leave messages for
warranty issues, new and existing parts
orders, technical questions and the option
to request catalogues. Customers can
contact Cushcraft at (603) 627-7877 or
fax inquiries to Customer Service at
(603) 627-17 64. Voice mail and fax
inquiries will be processed within three
business days.

For more information, contact Loraine
K. Hobausz, Cushcraft Corporation,
(603) 627-7877.

Circle 103 on reader service card

Bird BOO-Watt Dry Loads
and Attenuators

Bird Component Products has intro
duced a new series of RF loads and atten
uators that features an extremely compact
and lightweight design, low VSWR, and
economical price. The 500 WT Series
includes models to either terminate or
attenuate up to 500 watts of RF energy.
With a frequency range of DC to 2.5 GHz,
the new units can be used in a variety of
commercial and amateur applications.

According to David Distler, Product
Line Manger, the 500 WT Series "rep
resents a significant breakthrough in the
size-performance equation. The new
load, for example, will handle 500 watts,
but it weighs 60% less and occupies only
one- quarter as much volume as com
pared to other dry and oil dielectric loads
of comparable wattage. VSWR is also
very low."

The 500 WT Series are dry, convec
tion-cooled devices that weigh approxi
mately 7.9 pounds . The loads measure
approximately 4.3 x 5.4 x 10.38 inches
(HWL) and attenuators are approxi
mately 4.3 x 5.4 x 11.2 inches (HWL) .
The finish is black anodized aluminum.
Available tri-alloy plated connectors are
IEC 7/16, N or TNC.

All 500-WT Series loads and attenua
tors are 50-ohm devices rated for 500
watts (unidirectional) at 25°C ambient
temperature derated linearly to 50 watts .
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at 125°C. Maximum VSWR is 1.10:1 at
DC to 1 GHz and 1.25:1 at 1 GHz to 2.5
GHz. Standard attenuation values avail
able on the 500-WT Series attenuators are
3, 6, 10, 20, and 30 dB. Custom values
are available on quantity purchases.

The new 500-WT Series loads and
attenuators are currently in produ ction
and orders are now being shipped . For
more information , contact David Distler,
Product Line Manager, Bird Components
Products, 50 West Jefferson St., Franklin,
IN 46131; Phone: (317) 346-6600; Fax:
(317) 346-6601.

Circle 104 on reader service card

New Svetlana Web Site
Svetlana Electron Devices invites you

to browse its new Web site, The Svetlana
Tube Zone, at <www.svetlana.com>.
There you' ll find information on the tube
industry with access to vast amounts of
specific technical information, including
data sheets on Svetlana products (down
loadable in Adobe Acrobat format),
online help and technical support , and the
Tube Search section, which offers gener
al characteristics on virtually every pop
ular tube type ever made. Find out which
types are still in production and which
types can be substituted for others.

For more information , contact
Svetlana Electron Devices, Inc., 8200
South Memorial Parkway, Huntsville,
AL 35802; Phone: (256) 882-1344;
Fax: (256) 880-8077 ; E-mail: <info@
svetlana.com>.

Circle 105 on reader service card

Contact East
Fall Catalog

Contact East introduces its largest cat
alog ever, featuring 292 pages of tools
and test instruments for engineers, tech
nicians, hobbyists, and general purpose
users. Featured are quality products from
brand name manufacturers for testing,
repairing, and assembling electrical and
electronic equipment. New product high
lights include Tektronix' TX-DMM
Series of True RMS DMMs with built-in
RS-232 interface; Weller 's electronical
ly controlled Silver Series soldering sta
tions; and Erem "2200 Series" ergonom
ic cutters and pliers. Also featured is a
full selection of DMMs and oscillo
scopes, power supplies, solder/desolder
ing equipment, heat guns, precision and
hard-to-find hand tools, cordless power

tools, measuring instruments, ESD pro
tection products, adhesives, and custom
made tool kits.

Choose from brand names including
Fluke, Tektronix, Hewlett Packard,
Weller, Metcal, OK, Pace, Milwaukee,
Makita, Xcelta, Loctite, Leatherman, and
3M. All products are fully guaranteed;
same day shipping is provided. •

To receive a free catalog, write to
Contact East, Inc. , 335 Willow St., North
Andover, MA 01845; Phone: (978) 682
2000; Fax : (978) 688-7829; E-m ail
<www.contacteast.com>.

AOR Establishes
U.S. Office

Receiver manufacturer AORhas estab
lished AOR USA Inc., a sales and sup
port center serving North America.

"This move will allow AOR to have a
much higher presence in the marketplace
and an enhanced dealer network," said
Takashi "Taka" Nakayama, KW6I, who
was named Vice President for AOR's
North American operations. "AOR is
about to introduce some exciting new
produ cts. Combined with our existing
line of receivers, we felt the time was right
to establish a higher profile in marketing
our products to both retail customers and
institutional users."

AOR is headqu artered in Tokyo,
Japan, with field offices in England,
Germany, and now the U.S. Additional
information on AOR products can be
found at the comp any ' s Web site at
-cwww.aorusa.com>, or by phone at
(310) 787-8615. •
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License Restructuring:
Make Your Opinion Count !

Do you think the FCC's plan for license restructuring is the right idea?
Is the ARRL's plan better? Should we leave things as they are? Or do
you have an even better idea of your own? The FCC wants to hear your
views (really). Here's a guide to writing formal comments ...

By Gordon West, WB6 NOA*

Where were you a year ago when
the American Radio Relay
League (ARRL) was consider

ing a petition to the Federal Communi
cations Commission (FCC) to simplify
the amateur radio license structure and to
increase HF privileges for everyone with
a Novice or Technician Plus license?
That's right. A year ago, the ARRL was
contemplating asking the FCC to scrap
the Novice license and add 75-meter and
IS-meter voice privileges for existing
Novices and Tech Plus licensees. And
for anyone with a regular (No-Code)
Tech license, this would have meant
voice privileges on not only the 7S-meter
nighttime band, but the IS-meter DX
band as well, plus voice privileges
already in the rules for 10 meters, simply
bypassing a five word-per-minute (wpm)
code test.

But where were you when the League
solicited comments from members and
non-members? From what I hear, the
response was so ho-hum that it took sev
eral memos to division directors to try to
solicit more comments on the matter.
And only a few additional comments
trickled in. So it was no surprise last
January 20, that the ARRL board voted
not to draft a petition for increased priv
ileges for Technician-Plus and Novice
operators. It wasn't that there was an
overwhelming rejection of the idea, but

*Gordon West, WB6NOA, is Senior
Contributing Editor ofCQ VHF.
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The ARRL thinks that
the Novice and Tech
Plus licenses should
be rolled into the
General class , with a
5-wpm code require
ment, along with a
12-wpm code test for
Advanced and Extra .
You can register your
opinions with the
League, but the most
important comments
you can make right
now are to the FCC.

rather almost no enthusiasmfor increased
Tech Phis privileges.

Your Comments Count
I can 't believe that Technician class

licensees (making up half of the ham
community) wouldn't rally to gain addi
tional high-frequency privileges, where
working the world would be' common
place during the day on 10 and 15 meters,
and working all over the U.S. would be
commonplace at night on 75 meters .

Many Techs claim they had no idea that
their comments could actually make a dif
ference in the consideration of increased
high-frequency voice privileges for the
Tech Plus community.

Don't fall asleep at the wheel on the
most recent ARRL and FCC proposals.

For the Technician class opera tor who
already has code credit, a "YES" vote on
increased privileges could let you on seg
ments of ALL worldwide bands using
voice. If the ARRL proposal is adopted
by the FCC, Tech Plus hams would be
grandfathered into General class li
censees. Under the FCC's own plan,
you'd need to take a single additional
multiple-choice theory test that will cover
the new rules and frequency privileges for
your new worldwide band privileges.

And for those of you No-Code
Technician operators, a "YES" vote for
expanded privileges means only passing
a simple five-wpm code test, and that sim
ple one additional written exam.

Or maybe it will be a seven-wpm code
test (the FCC has left the speed issue open
as wide as a barn door; tell them what
you think!-ed.). No big deal-as long as
the code speed requirement is below 10
wpm, you have enough time to hear a
character sent, scribble it down during the

"Don't fall asleep at the wheel
on the most recent ARRL and
FCC proposals. For the
Technician class operator who
already has code credit, a
'YES' vote on increased
privileges could let you on
segments ofALL worldwide
bands using voice."

Ham Radio Above 50 MHz



· us». .
The FCC's license restructuring proposal
would eliminate the Novice and Tech Plus
licenses and leaves open the question of
code speed requirements for General class
and above. What are your thoughts? Com
ment deadline on WT DOcket 98-143 is

December I , 1998.

silent period, and then pick up the next
character being sent. The reason many
folks hit a brick wall at speeds faster than
10 wpm is because there is no silent peri
od during which they can write down the
just-received character, and the next
character short circuits their brain.At five
and seven wpm, nothing will disturb you
in figuring out what letter was sent and
getting it written down.

Whom Do You Call?
Your comments directed to the

American Radio Relay League should be
sent to your local Division Director if you
are a member, and directly to League
headquarters if you are not a member.
ARRL members can find the address of
their directors on Page 10 of each issue
of QST magazine. Members and non
members alike may e-mail the League on

Comments Sample

Before the
Federal Communications Commission

Washington, D.C. 20554

this issue at <restrux@arrl.org> (if you
know your Division Director's callsign,
you might want to send a copy to your
director at «callsign)@arrl.org>.

But the ARRL is not the decision maker
on this one. It is the Federal Communi
cations Commission that will fine-tune
its own proposal, which was released in
a Notice of Proposed Rule Making
(NPRM) m own as WT Docket 98-143.
You need to be familiar with the FCC's
specific proposals so you can add con
structive recommendations within your
comments. (For specifics on the FCC
proposal , see last month' s "VHF News"
and this month' s "Line ofSig ht" editor
ial. You can link to the proposal itse lf
from the CQ VHF Web page at <http ://
members .aol .com/cqvhjl». It's now our
time to nit-pick what the FCC is plannin g
for us, so constructive comments will do
a lot more to fine-tune the proposed rules

In the Matter of
1998 Biennial Regulatory Review
Amendm ent of Part 97 of the Commission's
Amateur Service Rules .

WT Docket No. 98-143
RMc9148

RM-9150
RM-9196

COMMENTS OF
(Place your name, organization/company name, if appropriate, and address here . You can also include the date you are sub

mitting it in the comments .)

Start your comments here:1 (or yo ur org anization, ass ociation , or company name)file these comments on (da te) in the FCC's
Notice ofProp os ed Rule Making WT Docket 98-143 .

It is often best to start with a summary of your comments, then follow with the detail s, explanations and other pertinent
information.

Tell the Commission who you are and your credentials (why you are qualified to comment on the document). Your com
ments should state your specific interest and clearly present your position and facts. The comments may be more than one page.
Be sure your name and rule making or docket number you are referring to appear on each page.

Comments may be any length, but if they exceed 10 pages, a table ofcontents and a summary at the beginning is required.
Formal comments must be typed (double spaced) on 8.5 by l l-inch paper with l- inch margins. You should include your con
clusions at the end of your comments. Be sure to sign the document.

Submitted by:
(Signature)
Typed Name
Address
Date

The basic format for FCC comments, customized specifically for the restructuring NPRM from general FCC instructions. Be sure the top of
the f irst page ofyour comments looks like this example.
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Elect ronic Fi ling Procedures

You may file comments on the FCC's restructuring proposal either by the tradi
tional paper comment format or electronically, using the Commission 's Electronic
Filing System (ECFS). In addition, the FCC recommends that you include a diskette
(two, actually), even if you are filing traditional paper comments. The following
are the FCC's specific instructions for filing electronic comments and for filing
diskettes with paper comments (see main text for instructions on filing the paper
comments themselves): "

Comments filed through the ECFS can be sent as an electronic file via the Internet
to<http://www.fcc .gov/e-file /ecfs.html>. Generally,only one copy of an electronic
submission must be filed. If multiple docket or rulemaking numbers appear in the
caption of this proceeding, however, commenters must transmit one electronic copy
of the comments to each docket or rulemaking number referenced in the caption.
In completing the transmittal screen, commen ters should include their full name,
Postal Service mailing address, and the applicable docket or rulemaking number.

Parties may also submit an electronic comment by Internet e-mail. To get filing
instructions for e-mail comments, commenters should send an .e-mail to
<ecfs@fcc.gov>, and should include the following words in the body of the mes
sage, "get form <your e-mail address>." A sample form and directions will be
sent in reply.

Send a Diskette with Paper Comments
Parties who choose to file by paper should also submit their comments on diskette.

These diskettes should be submitted to: MJ DePont , Public Safety and Private
Wireless Division, Wireless Telecommunications Bureau, Room 8332, 2025 M
Street , N. W., Washington, D. C. 20554. Such a submission should be on a 3.5-inch
diskette form atted in an IBM-compatible format using WordPerfect 5.1 for
Windows or compatible software. The diskette should be accompanied by a cover
letter and should be submitted in "read only" mode. The diskette should be clearly
labeled with the commenter 's name, proceedin g (including the lead docket number
in this case, WT Docket No. 98-143), type of pleading (comment or reply com
ment), date of submission, and the name of the electronic file on the diskette . The
label should also include the following phrase "Disk Copy-Not an Original." Each
diskette should contain only one party 's pleadings, preferab ly in a single electron
ic file. In addition, commenters must send diskette copies to the Commission 's copy
contractor, Intern ational Transcription Services, Inc. , 1231 20th Street, N. W.,
Washington , D. C. 20037.

Alternative formats (computer diskette, large print, audio cassette, and Braille)
are available to persons with disabilities by contacting Martha Contee at (202) 418
0260 , TTY (202) 418-2555, or at <mcontee@fcc.gov>. This Notice can also be
downloaded at: <http://www.fcc.gov/dtf/>.

Remember: the f iling deadline f or comments on WT-Docket 98-143 is December
1, 1998. This means that your comments must be received by December 1, so be
sure to mail them with enough lead-time to arrive on time in Washington.--ed.

"Since the FCC generated this
NPRM on its own, in a process
that began long before the
ARRL came out with its
proposal, you can be sure this
NPRM is not going to go away
or get bogged down in the
50-foot-high stack (really!)
ofproposals in the radio
regulations circuit."

than simply saying, "Yes, the whole idea
is great," or "No, the proposed rules stink
as a whole."

Since the FCC generated this NPRM
on its own, in a process that began long
before the ARRL came out with its pro
posal, you can be sure this NPRM is not
going to go away or get bogged down in
the 50-foot-high stack (really!) of pro
posals in the radio regulations circuit.
And, since the FCC has these proposed
rules on thefast track, things will happen
in a hurry and your comments must be
submitted before the cutoff of December
1, 1998, to be considered.

Get Involved!
"The Federal Communications Com

mission seeks comments from the public
on proceedings and Proposed Rule
makings before the Commission
everybody can get involved in the com
ment period, and this allows you to tell
the FCC your feelings about the subject
topic," comments Fred Maia , W5YI,
well-known VEC (Volunteer Examiner
Coordinator) and chairman of the Ques
tion Pool Committee (QPC) which has
the major job of rewriting ham test ques
tions to meet the requirements of what
ever restructuring plan is finally adopted.

It 's important that you file comments,
but it's also important to plan out what
you're going to say and how you 're going
to say it. In the case of FCC comments,
appearances do count. The appearance of
yourpaperwork is vitally important to the
perception of our hobby by the Commis 
sion. In other words , don't write your
comments on a brown paper bag and
hastily mail them off to the FCC. Rather ,
structure your opening page of comments
to look like our "Comments Sample."

At the top of the page, in the center ,
you must type the words "Before the
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Federal Communications Commi ssion,
Washington , D.C. 20554." On the right
hand side of the page, list the Notice of
Proposed Rulemaking number. In this
case, it is WT Docket No. 98-143. On the

"left-hand side, type "In the Matt er of
1998 Biennial Regulatory Review-
Amendment of Part 97 of the Com
mis sion 's Amateur Service Rules."
Then skip a few lines down the page, type
"C OMMENTS OF" in the center of its
own line, and follow that with a line iden
tifying yourself, your address , the date of

your comments if you want to, and once
again identify the NPRM on which you
are commenting.

The Meat of the Matter
In the body ofthe 8-1/2 x Ll- inch white

paper with l-inch margins, first state your
own qualifications (for most of us, you'd
say you hold an amateur license of such
and-such a class and list your callsign),
and then briefly compare the FCC's
NPRM with what you think about each
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Solar Activity Heats up 6 Meters

A solar flare in late August touched off a major geo magnetic storm here on
Earth, and , whil e these storm s have the potential of disrupting HF and satelli te
communications, they also provide enhanced communication possibilitie s via
aurora, or Au. Au contacts, normally possible onl y in northern latitudes, were
rep orted well into the southern U.S. as a result of this storm. Contributing Editor
Ken Neubeck, WB2AMU, provides us with the following details:

Paging New Zealand
Another sign of improving DX conditions on 6 meters was rel ayed by M ike

Foubister, ZL3TI C/ZL3SIX, in Ne w Zealand. On September 2, he reported
35- and 43-MHz pager transmissions from the U.S. coming in at levels of 5/9
and 5/5 , as "the strongest I have heard them in years !" Plus, Mike says ZL2KT
(also in Ne w Zealand) and N6XQ (in California) heard each other on 6 meters
(but didn 't complete a contact) on September 1, concluding that "this is look
ing very promi sing! "

time.And even though you may think that
huge ham radio organizations will be the
ultimate ones to sway the Commission,
that isn't necessarily true. Individual
comments from local clubs and hams
may carry the exact same weight as com
ments from the American Radio Relay
League and other organizations.

So don't be a no-show when the com
ments are read. They are available for
ever yone to review (not just the FCC
commissioners) if you want to take a trip
to Washington . I know I'll be there , and
I will specifically be looking for com
ments from CQ VHF readers. •

With the presence of high geomagnetic activity, strong aurora openings were present
in the northeast on 6 meters on August 26 and27. Dave Ripton, K2SIX, in FN20, worked
new grids FN24 and FN34 on the 26th as well as FN02, FN53, FN82, and other near
by grids from 3:30 p.m. local time into the early evening. Dave reports that K2SMN
and K2TXB worked some stations via aurora on 2 meters at the same time. Two days
later, Dave reported that he'd added two more new grids- FN12 and EN 93-to his Au
log, along with another 15or so stations in grids he'd already worked (northern EN and
FN grids).

From my station in FN30, I heard stations from FN02 later that evening at 9:30 p.m.,
but really hit it big on the next day at 5:00 p.m. local time, working a string of stations
on CW from FN21, FN31, FN42, FM19, and FM29. Signals were severely distorted,
so CW seemed the best way to go.

Increasing solar activity will result in higher geomagnetic activity that, in tum, will
result in more instances of aurora openings on 6 meters and other VHF bands. This
strong August, 1998, aurora propagation may be just the opening salvo of many future
Au events, as well as F2 openings that will be coming in the next few years.

and every ham in your club simply signed
his/her own name . You 'd prob ably do
better with a brown paper bag than try
ing to petition for a comment.

But if you do nothing, you might think
that the NPRM will simply go through as
issued by the FCC. WRONG-there may
be enough comments from fellow hams
who would rather see a 50-wpm code
requirement than a five-wpm .This is why
it's important to endorse the FCC's think
ing if it's something you like-your
"YES" comment carries as much weight
as a "NO" from a seasoned ham with an
Extra ticket and 50 years of operating

of the individual categories. If you agree
on specific items, list those items and
indicate "complete agreement. " You may
wish to even tell them why you agree.

If you disagree on a certain issue ,
clearly describe the FCC' s stated pro
posal as you understand it, and then
describe why this proposal may not, in
your opinion, be in the best interest of
ham radio . But don't stop here with your
disagreement-go one step further and
offer a counter-proposal that you think
will be better.

As an example, if the FCC proposes
printing your new license on onion skin
parchment (don' t worry, that' s not real
ly part of the proposal), you might indi
cate disagreement with their idea because
most automatic copiers will digest and
jam onion skin originals , and it might be
more cost effective to use recycled pulp
paper that the Bureau of Documents has
left over and can 't figure out what to do
with it. Inother words, don 't just bash one
of their proposal s, but give them some
alternate s. The FCC made this quite clear
at a recent Volunteer Examin er confer
ence in Gettysburg, Pennsylvania. Don 't
"Just Say No," we were told; offer anoth
er alternative to their proposal.

Do Your Own Thing
Individual comments are better than a

letter to the FCC with a whole bunch of
ham signature s. Try to avoid similar
looking correspondence where it looks
like the exact same letter was duplicated,

Sending It In
Once you 've finalized your attractive

paper, send it to the FCC at Office of the
Secretary, 1919 "M" Street , N.W., Room
222, Washington, D.C. 20554. Enclose
an original plus four copies: nine copies
if you want your formal comments to go
all the way to every FCC commi ssioner.
You might as well as do this becau se,
after all, you spent a lot of time in mak
ing your paperwork look good.

No typewriter? No computer or print
er? You just want to go ahead and file
your comments on a brown lunch bag?
OK. .,bw these will be treated as informal
comments, and you should make at least
four copies of the brown bag and send it
on to the FCC at the above address. If you
just send in a single page of comments,
they indeed might be read , but won't
carry the weight as more formally pre
sented comments.
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Two Meters on
"Top of the World"

For most VHF contesters, going mountaintopping means loadingup
the back of a 4-wheel drive vehicle and heading for the hills. For
AC6XK, it means loading up a backpack and hiking up the hills.

By Lorraine Y. Aubert, AC6XK*
(Iya@juno.com)

doesn't quite make it. For HF operation ,
I use a Wilderness Radio Norcal 40A
transceiver. It's a small, lightweight (11
ounce) radio whose sensitive receiver is
better than my base station at home. And,
a dipole makes a wonderful backcountry
antenna-just stay away from those
antenna-eating trees!

Aim High!
For this expedition, I hit the trail with

my backpack on Friday afternoon. My
goal was to reach San Jacinto's ridgetop
to camp forthe night. From there, I'd have
an easy walk to the summit. (If-like us
you don't know your summit from your
ridgetop, see the "Hiking Glossary" else
where in this article .--ed.) As always,
goals don't always go as planned and I
ended up with an uncomfortable but safe
bivouac for the night (see Photo B). The
following is my journal entry...

Here I am-bivouacked on the east face of
San Jacinto with only 300 feet to the ridgetop.
My first bivouac ever! Not the most comfort
able of spots , it is a small patch of uneven,
rocky dirt on the hillside surrounded by hard,

"Here I am-bivouacked on the
east face ofSan Jacinto with .
only 300 feet to the ridgetop. My
first bivouac ever! Not the most
comfortable of spots, it is a
small patch of uneven, rocky
dirt on the hillside surrounded
by hard, icy snow."

Photo A . The author operating "on top of the
world ," from San Jacinto Peak in California,
at an elevation of 10,804 feet. (Photos by

the author)Taking It to the Hills
I've been an avid hiker/backpacker for

the last 13 years. In 1995, I became a ham
radio operator and quickly became
enthused with QRP operation. What a
great way to combine two hobbies , I
thought...to have the peaceful solitude of
the mountains and also be able to com
municate with people and have some

M
ountaintop contesting is one of
my favorite activities. But my
idea of mountaintopping is a lit-

tle different than most. I prefer to load up
my backpack with overnight gear and
lightweight QRP (low-power) radio
equipment, hike a few miles, climb a
mountain and set up shop! Recently, I had
the opportunity to play in the "Top of the
World" contest, a four-hour "sprint"
sponsored by the Adventure Radio
Society (ARS) and piggybacked on the
ARRL June VHF QSO Party.

I wanted to do well, so I decided to
climb Mt. San Jacinto Peak, which is the
summit of the San Jacinto mountains,
and, at 10,804 feet, the second highest
peak in Southern California. At this alti
tude, I have HT access to all of Southern
California, parts of central California,
Arizona, and Nevada. And I feel like I'm
"on top of the world" (see Photo A).

company when the mountains become
too quiet! And, even better , ham radio is
the perfect emergency tool if something
goes wrong in the backcountry. I once
became disoriented in a surprise spring
blizzard. Visibility was less than 50 feet.
I put through a call to a local repeater and
an operator was able to contact a ranger

*Lorraine Y.Aubert, AC6XK, is the Out- who then came up on the frequency and
door Editor for the Adventure Radio So- was able to talk me to safety.
dety's online magazine, The Sojourner. When hiking or backpacking, I always
She works as a seasonal ranger for Mt . carry my 2-meter"HT and backup AA
San Jacinto State Park and enjoys edu- alkaline battery case. I have a telescop
eating the public about the benefits of ing SIS-wave antenna, which works well
amateur radio. ' in places from which my rubber duck
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"What a great way to combine two hobbies, I thought...to have the
peaceful solitude of the mountains and also be able to
communicate with people and have some company when the
mountains become too quiet!"

Photo B. Snow and ice like this just below the
ridge on the east f ace of Mt. San Jacinto
f orced the author to make her first- ever
bivouac while hiking-spending the night in
a safe but uncomf ortable spot just 300 fee t
from the ridgeline. This two-dimensional
photo doesn' t do justice to the 35 -deg ree

slope between the camera and the ridge .

Glossary of
Hiking Terms

Some of the terminology used in this
article may not be familiar to tho se
readers who aren 't involved with hik
ing and mount ain-climbing. Here 's a
brief glossary of the "hikespeak" used
in this article:

Bivouac-An uncomfortable over
night stay in an open area with minimal
or no equipment.

Bivy sack-A lightweight, compact
shelter for one person.

Crampons-Pointy steel footwe ar
that attaches to the bottom of a boot.
They usually have 12 sharp points and
are worn when climbing ice and/or
hardpacked or glaciated snow.

Liner gloves- Lightweight glove s,
made of a material such as polypropy
lene, which are made to be worn under
a heavier glove.

Ridge-The long, narrow top or crest
of a mountain.

Summit-The highest point of a ridge
or mountain.

Ham Radio Above 50 MHz

icy snow. I really wanted to make it to the
ridgetop, but the hard snow prevented me
from going any further because of my lack of
crampons! Climb ing a 35-degree slope on
hard, icy snow at dusk is not the thing to be
doing! I can't believe I still get myself into
these situations!! I need to trust myself more.
I was on the "trail," but it looked so far to go
traversing in the snow. It looked quicker and
easier to go straight up the slope. Wrong! My
gut told me to stay heading for Miller peak.
That's what I mean by trusting myself! It is
hard to write in the cold. All I have are liner
gloves and they aren 't enough. Its really get
ting dark now so I am going to tuck myself in.
Glad this is a southeast slope. The sun will be
up glaring at me early! 6/12/98 20:30 hours.

It 's embarrassing to admit that, even
after much experience in the backcoun
try, I still make mistakes. I should have
had crampons and I should have had
heavier glove s with me. On the other
hand, it' s hard to justify carrying the
crampons when they are needed on only
a short part of the route to the summit. If
I had been smart, I would have camped
below the east face in a small plateau area
called the Rock Quarry (see map) . I had
passed a nice melted area where I could
have gotten a wonderful night' s sleep.
But, no, I had to be adventurou s! I was
able to clear some rocks out of my small
patch of dirt, but it was still very uncom
fortable. I suppose it could have been
worse, though, and at least I was safe.

To comfort myself, I turned to a
repeater frequency on Palomar Mount ain
in San Diego County. They had a hiker' s
net on Friday nights (see "The Palomar
Hikers ' Net") and I know several of the
hams who check in regularly. I enjoyed
listening to them plan their upcoming
weekend hikes and tried desperately to
check in, but my location ·on the face of
the mountain blocked me from accessing
the repeater. Still, it was nice to hear the
familiar voices.

Up with the Sun!
The sun awakened me early by creat

ing so much radiation in my bivy sack that
I felt like I was baking! I was eager to get
to the top so I got up (being careful not to
send myself rolling down the mountain)
and prepared to start climbing again.

Climbing the facein the morning was eas
ier in the sun-softened snow. It was still
slow going, though, as I plunged my ice
axe and kicked steps in the snow . The
steepness of the slope kept me bright and
alert-and a little scared, too. Forty-five
minutes later, I had reached the ridge and
was I happy to be on "flat" ground again!

It wasn' t long before I was on the sum
mit , setting up my homebrew three-ele-

I ment Yagi and attaching my radio to it
(see Photo C). For power, I had a 3-Ah
battery (heavy!) which will run my HT
for weeks. I tested it first by putting a call
throu gh to my mom on the autopatch,
telling her to go outside and look up at the
summit- that I was waving to her!

The Contest Begins
My friend Eric , AC6YB, gave me a

call on our simplex frequency right at
11:00 (1800 UTC), starting time for the
contest. I got my first point and switched

Photo C. AC6XK's portable setup atop San
Jacinto Peak: a handheld, a long-life battery ,
and a home-built three-element Yagi antenna
mounted on top ofa pvc pipe, which was in
turn attached to the author's walking stick.
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Segment of a topographic map showing AC6XK's route up Mt. San Jacinto (solid line) , along with the ridge line (dashed line), the "rock
quarry" area discussed in the text (marked as 21 on the map), and the location ("X") ofher unplanned overnight bivouac.

"Top of the World" Cont est

Encouraging "human-powered" adventure in the outdoors with amateur radio,
the Adventure Radio Society sponsors numerous events and has been a tremen
dous success since its birth in May, 1996. The "Top of the World" contest is a new
event from ARS, created to emphasize that QRP (low-power) operators were not
limited only to HF. The contest runs concurrently with the ARRL June VHF QSO
Party (generally the second full weekend in June), but is a short-duration "sprint"
event covering only the first four hours of the ARRL event. .

For more information on the Adventure Radio Society, see this month's "Club
Spotlight" column, which accompanie~ this article .

over to 146.55 MHz, the main 2-meter
simplex frequency during contests
(ARRL VHF contest rules prohibit using
146.52 for contest contacts). The fre
quency was swarming! I had a great time
homing in on weak stations with my
beam, and what a delight it was to
exchange information with them.
Throughout the day, I had hoped to hear
Richard, NU6SN (ARS membership
chairman), out there in FM land . I would
have liked to QSO with another ARS
member, but didn't get that opportunity.

There were a few lulls during the day,
which gave me the opportunity to chat
with some competitors. For example,
Wesley Printz, W3SE, was a single oper
ator near Mt . Wilson outside Los
Angeles. He had 18 different antennas
that he had installed himself (Wes was
operating from Roundtop Mountain,
6,315 feet high, in the Angeles National
Forest. He operated on five bands, using
CW, SSB, andFM. His 18 antennas were
commercial antennas which he installed
for his portable operation. It took him 23

hours to complete his station set-up.
Everything was powered from a genera
tOL). That man was dedicated!

Wrapping Up
I needed to be back at the ranger station

at 17:00hours, so I had to wrap up the con
testing after three and a half hours. But I
had a hard time putting the radio down.
Then, all of a sudden, my radio died. I
looked down and the ground wire on my
connector had come loose. Now I had to
quit! I did have a backup HT battery, but
I knew it was time to pack up and head
down. All in all, I made 79 contacts (all in
Califomia)-my record so far. And while
I didn't make any contacts in Arizona or
Nevada this time around, I still had a blast!

Meeting Mult iple
Challenges

I thoroughly enjoy QRP mountaintop
ping on 2-meter FM simplex. Not only is
it a challenge to climb a mountain, but it

18 • CO VHF . November 1998 Ham Radio Above 50 MHz



The Palomar Hikers' Net

This net, sponsored by the Palomar Amateur Radio Club (PARC), helps hikers
in the mountain s of southern California keep in touch with folks back in civiliza
tion, and it gives those planning hikes an opportunity to talk with other hams who
might be able to offer advice and suggestions. The net meets every Thursday night
at 7:00 p.m. on 146.73 MHz (a new night and time), negative offset, CTCSS (PL)
107.2. The net control varies. Two regulars on the net are Stan Rohrer, W9FQN
(W9FQN@amsat.org), and Bob Gonsett, W6VR (W6VR@amsat.org), who are
very informative.

Also, Stan puts out an e-mail newsletter for the hiker's net called the "San Diego
Hiker." To subscribe to the newsletter send "subscribe San Diego-hiker" in the body
of a message to <wcListServe@fanciful.org>. To post a message to the newsletter,
send it to <San-Diego-Hiker@fanciful.org>. The electronic newsletter is not affil
iated with PARC.

Resources

For more inform ation on the
Adventure Radio Society and the ARS
"Top of the World" contest, see this
month 's Club Spotlight.

For more information on portable
QRP HF radios (many of which are also
suitable as IF radios for VHF/UHF
transverters), contact Wilderness Radio,
P.O. Box 734, Los Altos, CA 94023
0734. Phone: (650) 494-3806; e-mail
(owner Bob Dyer, KD6VIO): <qrpbob
@datatamers.c om>; Web: <http://
www.fix.netz-jparker/wild.htmb- .

is a challenge to pack and carry light
weight radio gear. And, of course, there 's
the challenge of the contest! I always get
questions from other hikers asking what
I' m doing. I happily reply that I am an
amateur radio operator working a contest.
I especially enjoy the strange looks I get
when people see my beam antenn a

attached to the outside of my backpack!
I am proud to be a QRPer and I'm excit
ed to be on VHF as well!

I would like to encourage QRP opera
tors to work VHF (and vice versa). Most
hams have an HT which works great for
simplex operation. I'd also like to encour
age more hams to experiment with -

I human-powered transportation. Whether
you hike, bike, boat, ski, walk, run, or
skate; I guarantee that you will have fun
and feel great! Most VHF contesters drive
to their mountaintops. As a member of
ARS and an avid backpacker, I'm excit
ed to be able to achieve my destination by
my own power-namely, my legs! •

Ham Radio Clubs in Action{iIUb S~_o_t.........lig.......h~t~ _

The Adventure Radio Society

We've been telling you forever that ham radio should be an adventure.
Well, here's a group that really takes that idea seriously!

The Adventure Radio Society (ARS)
combines amateur radio with a love
for the outdoors. We encourage the

design of radio equipment and antennas
for portability and the outdoor environ
ment, and we sponsor outdoor events in
which operators hike, bike, ski, and boat
to their operating sites.

ARS promotes an operating ethi c
based upon simplicity, respect for the
environment, and adherence to sound
amateur practice. We offer cooperation
and good will to other amateur radio
organizations. We energetically use the
Internet to improve the speed and qual
ity of communica tions, strengthen our
community, and reduce our expenses .
Membership is free.

Ham Radio Above 50 MHz

ARS was molded from the vision of
veteran QRPer Russ Carpenter, AA7QU.
The organization was developed with the
help of Wayne Burdick, N6KR , and
Richard Fisher , NU6SN. Since the birth
of ARS on May 1, 1996, the organization
has grown and changed, including the
May, 1998, introduction of a monthl y
Web magazine called The Sojourner.

For more information on the Adventure
Radio Society, contact Russ Carpenter,
AA7QU, ARS President, Contest Mana
ger, and Webmaster, via e-mail at <russ@
natworld.com>; Richard Fisher, NU6SN
(Membership Chairman and Executive
Editor of The Sojourner), at <NU6SN
@aol.com>; or visit the ARS Web site at
<http://www.natworld.com/ars>.

Let Us Know...

Does your club do something innov
ative or unusual? Do you have a secret
formula for building membersh ip and
keeping members interested and
active? Maybe some fun activities that
you' d like to share? If so, we' d like to
hear about it. Send your story of 500
words or less, plus a photo if you have
one to " CQ VHF Club Spotlight," 25
Newbridge Road, Hicksville, NY
11801. Or e-mail (textonly) to <CQVHF
@aol.com>. Submi ssions are not re
turnable and become the property of CQ
VHF. If your club' s story is printed,
we ' ll give your club a free one-year gift
subcription or extension to CQ VHF.
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Two Hot New Dual-Band Micro HTs:
Alinco's DJ-C5T and

ICOM's IC-Q7A
These new radios are tiny in size, but not in what they can do.
Here's a quick look at two of the biggest new micro-handhelds on
the market today.

By Gordon West, WB6NOA*

Alinco DJ-C5T Credit-Card Dual-Bander

Y
Ou're packing for a business trip, and you want to be able to chat with fellow
hams at your destination. Wouldn't it be great to have a dual-band handheld you
can pop into a briefcase, a purse, or even your pocket? Well, you can, and the

number of choices in the micro-handheld market continues to grow.
Alinco started things out last year with its single-band micro-HTs, the DJ-C1T and

DJ-C4T (see review, September, 1997, CQ VHF). Then Yaesu raised the stakes later
in the year with its tiny VX-1 dual-bander (see review , January , 1998, CQ VHF).
Now, Alinco's back with a micro dual-bander of its own-the DJ-C5TT-and ICOM
has joined the game with its tiny IC-Q7A. Since these two rigs each have a some
what different focus , what follows is not a comparison, but rather a brieflook at each,
starting (alphabetically) with the Alinco.

Looking for a compact, credit-card
sized dual-band transceiver? Want some
thing real small? Alinco now doubles the
excitement caused by its credit-card
sized DJ-C1T and DJ-C4T single-band
handheld transceivers (for 2 meters and
70 centimeters , respectively) with its new
dual-band DJ-C5T . This tiny radio not
only includes both bands, but also a little
built-in speaker, two features that were
on everyone 's "wish list" when they
operated one of the single-band units that
required an earphone.

In addition to covering both the 2
meter and the 440-MHz bands , the DJ
C5T offers extended receive coverage on
VHF from 118to 174MHz,andfrom420
to 470 MHz (with the MARS/CAP mod
ification; "out of the box" UHF receive
coverage is 420 to 450 MHz only). Plus,

*Gordon West ,WB6NOA , is Senior Con
tributing Editor ofCQ VHF.
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it will transmit across the entire 70-cen
timeter band, from 420 to 450 MHz, a
plus for satellite operators who want to
try a super-QRP (low power) uplink to,
say, the repeater on the Mir space station.
On 2-meters, it operates from 144 MHz
to 148 MHz, with capabilities for Coast
Guard Auxiliary and MARS operation
just outside the ham band (you'll need to
send Alinco a copy of your permit) .

Big Features
in a Small Box

The Alinco CST offers 50 memory
channels , plus two calling channels. Its
power output is 300 milliwatts, making
the radio ideal for local simplex use or
line-of-s ight repeater operation. You can
also use the 440 side to link up with a
higher-powered mobile rig nearby that
offers cross-band repeat. The battery is
the new generation lithium ion, and

The Alinco DJ-C5T is a credit-card sized
dual-band handheld, complete with a built-in
speaker and a rechargeable lithium-ion bat
tery. It transmits "out of the box" on 144 to
148 MHz and 420 to 450 MHz , the entire 70
centimeter band . (All photos by the author)

Alinco supplies a quick charger that
brings it back to a full head of steam in
two hours. There is also an optional cig
arette lighter assembly for using this
equipment in your car.

CTCSS encode and decode are includ
ed as standard features, and I was able to
bring up a local repeater with just a few
simple keystrokes. The display is easy to
see in the bright sunlight, although there's
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If we still have n't convinced you that this radio is really tiny , consider this: When you unpa ck
the unit, the accessories (e.g ., battery charger) take up more space in the box than the

radio itself!

This top view gives you an idea ofjus t how thin
the DJ-C5T is-less than a half inch thick!
Features on the top include the screw-in anten
na, power on-off switch, transmit indicator
LED, and socketfor an external miclearphone.

no lamp fornighttime operation, so you' ll
have to bring your flashlight to see the
keypad in the dark. Speaking of the key
pad, it has only eight buttons (see pho-

tos), so you can 't directly input phone
patch numbers. The best bet is to let
someone else do the tone dialing.

The supplied antenna is a little thin
rubber duck, with a unique stud on the
end. This means the equipment is intend
ed for its own little rubber antenna , and
not for an external antenna hookup . The
little antenna jack is for a screw-thread-

ed antenna, not the standard SMA or
BNC connec tor.

'"

On the Air
When you transmit, a small LED illu

minates, letting you know you are on the
air. And, while you might not think that
300 milliwatt s will get you very far, you

Table 1. Alinco DJ-CST Specifications

94 mm (3.7") x 56 mm (2.2") x 10.5 mm (.417")

VHF
118.000-173.995
(118- 135.995 AM aircraft)
144.000-147.995

Receive Coverage (MHz)

Transmit Coverage (MHz)
Modulation
Modulation System
Transmit Output Power
Spurious Ratio
Receiver
Sensitivity
Intermediate Frequencies
AF Output
Microphone Impedance
Cur rent Drain/Transmit
Current Drain/Receive
Ground
Rated Voltage
Operating Temperature Range
Dimensions (HWD)

excI. projections

Ham Radio Above 50 MHz

UHF
420.000-449.995
(420-470 with MARS/CAP mod)
420.000-449.995

F3E (FM)
Reactance
300 mW

Max-60dB
Double Conversion Superheterodyne

Max -16 dBIl Max -15 dBIl (430-439.995)
1st IF: 21.7 MHz / 2nd IF: 450 kHz

Max 60 mW @ 8 ohms
Approx 2,000 ohms

Approx 240 rnA Approx 300 rnA
Approx. 80 rnA (squelched)

Negative
3.8 VDC (internal lithium ion battery)

. ~ _10° C (14° F) - 50° C (122° F)
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might find yourself pleasantl y surprised.
As Alinco's Doug Wynn, KB6YZD,
points out, "QRP really does work on
VHF....You 'll be surprised how well you
do on low power." Obviously, the high
er you are, and the clearer your path to
the repeater or other station, the better
your results will be.

On the receive side, audio output is rea
sonable when you're inside. Outside, you
will need to hold this little handheld to
your ear to make out what's coming over
the built-in speaker (60 milliwatts of
audio power; see Table 1 for additional
specifications). But even so, I was sur
prised by how well the tiny speaker did

in a noisy environment. It can also take
an external earphone and microphone,
too, for concealed operation.

The Big Squeeze
So if you need a micro-thin little hand

held with plenty of features, the little
Alinco DJ-C5T might be just what you' re
looking for. Its small size makes this
equipment ideal for a woman's purse, or
perfect for a shirt or jacket pocket. Best
of all, Alinco took the two things "miss
ing" from its single-band units-the
speaker and the second band-and
packed everything into an almost-same-

sized system that is probably (for the
moment) the world 's smallest dual-band
handheld . List price is $249, with "street
prices" generally lower.

Resources

For more information on the Alinco
DJ-C5T, visit your Alinco dealer or
contact Alinco Electronics, Inc. , 438
Amapola Ave., Lot #130, Torrance,
CA 90501 ; Phone: (3 10) 618-8616;
Fax: (310) 618-8758; Internet: <http://
www.alinco.com>.

ICOM IC-Q7A Micro Dual-Band Transceiver

Audible Audio

Table 2. IC-Q7A "Out of
the Box" Band Settings

Table 2. The ICOM IC-Q7A has seven default
band settings "out-of- the-box." See Table 3
for specific fr equency ranges and receive

sensitivity levels.

430MHzFM
850MHzFM
1295 MHz FM

51 MHz FM
118 MHz AM
145 MHz FM
370 MHz FM

pretty good. You can also scan for a
CTCSS tone.

The antenna connector is the SMA
style that' s common on cellphone s but
relatively new to ham rigs. The Q7A
comes with a large rubber duck antenna
that causes the unit to easily tip over when
sitting on a table. I replaced the supplied
antenna with a Comet SMA 503, a tri
band , five-inch super-flexible whip. It
works great on this handheld.

The audio output is impressive- loud
enough (l00 mW) that you can wear the
radio on your belt and hear it, too. The
audio is rather sharp without too much
bass response, and this, again, is good for
a scanner-type amateur transceiver.

In the CTCSS (Continuous Tone
Coded Squelch System) department, the
ICOM Q7 has both encode and decode.
Accessing these may cause some confu
sion. Despite what you might think, "RT"The ICOM IC-Q7A is tiny enough tofit in the

palm of your hand , but offe rs full transceive
capabilities on 144 to 148 and 440 to 450
MHz,plus broadband receivefrom 30 to 1300

MHz (minus cellphone jrequencies) .

not lightning fast , but it certa inly is a big
improvement over traditional ham sets
that may only scan one or two channels
per second. You can scan,pre-memo
rized frequen cies, skip certain frequen
cies, scan selected portions of the band,
scan from 30 MHz up, and do all of the
other neat scanning things you can do
with a modem scanner. Again, it' s not
quite as fast as a "real" scanner, but it's

ICOM America is now on the micro
transceiver bandwagon, following in the
footstep s of Yaesu with its popul ar
VX-l. The new 1/3-watt ICOM dual-ban
der, the IC-Q7A, runs on two AA alka
line cells, and I played it for nearly four
days before I finally pulled down the bat
teries to the point the radio automat ical
ly cycled off. A version with a recharge
able nickel cadmium (NiCd) battery and
wall charger came out in late summer and
is available for a few bucks more.

In the Memory Mix
The IC-Q7A will store 200 memory

channels with any mix of 2 meters, 70
centimeters, or extended-frequency re
ceive. The micro ICOM offers full ama
teur transmit and receive on the 2-meter
band, 144 MHz to 148 MHz; and on the
FM portion of the 70-centimeter band,
440 MHz to 450 MHz. Straight out of the
box, it won' t transmit below 440 MHz,
but we understand a simple modification
on the inside (contact ICOM) can undo
this lockout and provide access to FM
satellites in the 435- to 438-MHz area.

The ICOM IC-Q7A can also be a great
pocket scanner, covering virtually every
thing between 30 and 1300 MHz in seven
"bands." Of course, cellular phone fre
quencies are locked out. But good news:
there is full receive capability from 30
MHz to 50 MHz that the new ICOM IC
T8 lacks. This means you can scan some
of the state police channels that operate
in the 40-MHz region. See Tables 2 and
3 for details.

As a scanner, it zips through the fre
quencies at about 20 per second . This is
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Table 3. Frequency Ranges/Receive Levels

,
Table 3. Receive fr equency coverage and sensitivity levels of the ICOM IC-Q7A micro dual-

band handheld. .

typical 0.32 r V

Sensitivity

1.°rV
0.5 nv
0.161lV

1.°rV
0.81lV
1.4 rV
5.6rV

Resources

For more information on the ICOM
IC-Q7 A, visit your ICOM dealer or
contact ICOM Ameri ca, Inc., 2380
116th Ave., NE, Bellevue, WA 98004;
Phone : (425) 450-6088; Web: <http://
www.icomamerica.com>.

So if you 're into scanning as well as
hamming , the new ICOM IC-Q7A looks
like a terrific radio to consider. List price
is $229 with the AA alkaline battery pack,
and $239 with the rechargeable NiCd
pack and wall cha rger. As always, "street
prices" are generally a bit lower. •

Mode

Narrow-Band FM (NBFM)

Wide-Band FM (WBFM)
AM
NBFM
WBFM
AM
AM
WBFM

USA . VElXE Foreign Air Post Visa, Mastercard, American Express, Discover accepted.
27.95 40.95 52.95 Please send card numberalong with expiration date with
49.95 75.95 99.95 your name, address, city, state.
71.95 110.95 146.95 Please allow 6-8 weeks lor delivery ol lirst issue.

CQ Magazine, 25 Newbridge Road, Hicksv ille, NY 11801

Ph: 516·681 ·2922 FAX 5 16·681 ·2926

1 Year
2 Years
3 Years

It's a different kind of ham magazine.

Fun to read, interesting from cover to cover, written so you
can understand it. That's ca. Read and enjoyed by over 90,000
people each month in 116 countries around the world.

It's more than just a magazine. It's an institution.

CO . also sponsors these fourteen world-famous award
programs and contests: The CO World-Wide OX Phone and CW
Contests, the CO WAZ Award, the CO World-Wide WPX Phone and
CW Contests, the CO World-Wide VHF Contest, the CO U8A-CA

Award, the CO WPX Award, the CO World-Wide 160 Meter Phone and CW Contests, the
CO World-Wide RTTY Contest, the CO 5 Band WAZ Award, the CO OX Award, and the highly
acclaimed CO OX Hall of Fame.

Accept the challenge. Join the fun. Read CQ.
Also available in the Spanish language edition. Write for rates and details.

30-1300

Freq. Range (MHz)

76-108
118-136
118-175
175-222
222-247
247-330
470-770

General, with the foll owing exceptions:

does not stand for receive tone, but rather
transmit repeater tone. For tone decode
on receive, you would select "CT." I have
suggested to ICOM that everyone in the
industry try to standardize how they refer
to tone encode and tone decode. Many
times we find even seasoned handheld
programmers punching in the CTCSS
receive tone thinking they were actually
on tone encode, and then becoming
stymied when the handheld goes silent,
and pushing the transmit button doesn't
bring up the tone-controlled repeater. I
suggested "C-TX" for CTCSS transmit,
and "C-RX" for CTCSS decode. We all
know that TX is for transmit and RX is
for receive, right?

The antenna connector on the IC-Q7A is the
SMA style, and the supplied "duck" is so big
in comparison to the radio that it often fall s
over when you try to stand it up! The 856
MHz fre quency on the readout is typical of
the many public service freq uencies you can

monitor on this versatile HT.

Out of the box, the IC-Q7A won't transmit
below 440 MHz, but it can be modified to
cover more of the 70-centimeter ham band.
Like other micro handhelds, it does not offer
a DTMF tonepadfor making autopatch calls.
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Ham Radio
Above 50 MHz

Reader Survey-November, 1998
We' d like to know more about you.. .about who you are and where you live, about

the kind(s) ofwork you do, and about your ham radio interests and activities. Why?
To help us serve you better.

Each month ,we' ll ask afew different questions and ask you to indicate your answers
by circling certain numbers on the Reader Service Card and returning it to us (we've
already paid the postage).

And, as a bit of an incentive, we'll p ick one respondent every month and give that
person a complimentary one-year subscription (or subscription extension) to CQ
VHF. This month , we'd like to get a sense for your overall opera ting habits.

-
1. Please indicate which statement best describes your operating activity.
Please mark only one answer. I operate... What You've Told Us...

Thank you f or your responses. We'll have more questions f or you next month.

2. The FCC says most Tech and Tech Plus hams "predominantly use
FM voice and digital packet technologies on the amateur VHF and
UHF bands." Do you ...

Agree 7
Disagree 8

4. Please indicate which choice best describes your most recent ham
radio equipment purchase (if multiple purchases made, mark ALL
that apply):

VHF/UHF FM handheld 15
VHF/UHF FM mobile 16
VHF/UHF multimode (No HF) 17
HF + VHF or HF + VHF/UHF multimode 18
HF multimod e (No VHF or UHF) 19
Do not own any ham radio equipment 20

3. Does th e FCC statement above apply to YOUR operation if you hold
a Tech or Tech Plus license; or, if you hold a higher class licen se, did it
apply to YOUR operation when you were a Tech or Tech Plus?
(Please mark only one answer)

Yes (current Tech) 9
No (current Tech) 10
Yes (current Tech Plus) 11
No (current Tech Plus) 12
Yes (former Tech/Tech Plus) 13
No (former Tech/Tech Plus) 14

Maybe we should print up "I'm a
Ham and I Vote" bumper stickers...our
August survey asking about your polit
ical activity showed that, among those
who responded, 91% are registered vot
ers' and 78% have voted in every or
nearl y every election in the past five
years . Among the registered voters,
98% regularly vote in general elections,
87% are regular primary voters, and
65% vote regularly in their school elec
tions. One in 10 of you has even run for
publ ic office, and nearly half of you
have won at least once, although none
of you is currently in office.

More than three-quarters of you
(78%) have contacted your U.S. Con
gressman or Senator to register an opin
ion or request assistance otaction; and
one in three (37%) has filed formal
comments with the FCC on ham-relat
ed matters. On the specific question of
whether you' d filed comments on the
Land Mobi le Communications Coun
cil's grab for the 70-centimeter ham
band (RM-9267), 19% of you had
already done so, 53% planned to before
the deadline, and another 28% weren 't
aware of the situation. These results are
remarkably consistent with your re
sponses the first time we asked similar
quest ions, back in October, 1996. We
clearly don ' t have to remind you, but be
sure to vote this month !

As always, thank you for your
responses to our survey . This month 's
winner of a free one-year subscripti on
to CQ VHF is Ed Anderson, of
Newstrawn , Kansas .

Circle Reader
Serv ice #

I
2
3
4
5
6

VHF/UHF (or above) only
Mostly VHF/UHF, but some HF
About half and half, VHF/UHF and HF
Mostly HF, but some VHF/UHF
HF only
Not currently active on the ham bands
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The Magic of Radio Wave
Propagation Part 1

There is no sleight of hand in this magic, just science! A science of ~he
sun, the Earth, and the Earth's atmosphere ... a science that is basic
to radio, and the better you understand it, the better your chances
of using it to improve your ability to communicate.

By Lew Ozimek. N20Z*
(lozimekn2oz@erols.com)

Radio communication. We all know
how it works, right? You merely
talk into a microphone or press a

CW key connected to a transmitter and
your voice or Morse code is reproduced
in a spea ker or earphones at a distant
receiver. But what happened between the
two stations? There is no wire intercon
nection and the distance of separation is
too great for sound waves to have trav
eled directly between the two . But some
how, a form of audio or Mor se code is
tran sferred from one location to another.
How does it happen?

Starting in the 18005
What actually occurs may be a mystery

to many of us, but it was explained as far
back as the late 1800s, when Heinrich
Her tz created electromagnetic waves and
demonstrated that radio waves could be
transmitted and rece ived over relatively
short distances. A few years later ,
Guglielmo Marconi, recognizing the
potent ial for long-range contacts, pro
duced the first practical wireless tele
graph sys tem. Capabilities increased

*Lew Ozime k , N20Z, holds an Extra
class license and has been a ham since
1961 . An engineering graduate of the
U.S. Nava l Academy, Lew worked in the
aerospace electronics industry f or 40
years, rising to a vice presidency in his
company bef ore retiring in 1991.
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Knife edge

Figure 1. Long-distance radio commu nica
tion depends on the deflection of signals that
would otherwise be radiated into space . One
of the many forms and types ofdeflectio n that
affects radio signals, knife-edge diffract ion, is

shown here and explained in the text.

quit e rapidly and , in 1901, the first
Transatlantic message was sent from
England to Newfoundland. A significant
advance had occurred in the "art" of radio
communication, but no one was yet able.
to explain the "sc ience," other than the
fact that radio waves moved from one
location to another, which was not much
of an explanation.

The first major advance in solving the
riddle of "why and how" became poss i
ble after Arthur Kennelly in the U.S. and
Oliver Heav iside in Great Britain simul
taneously theorized , in 1902, that the
Earth ' s upper atmosphere was made up
of electrically condu cting " regions."
They did not , however, connect this
atmosphere to radio wave propagation.

The exis tence of the Kennelly/
Heaviside "region" was proven 25 years
later when Sir Edward Appelton of Great
Britain measured the reflected angles of
radio waves transm itted toward space.
The result s demonstrated not only that
such a region ' existed, about 100 mile s
above the Earth 's surface, but also that it
was capable of reflecting radio signals.

That same year , American physicists
Gregory Briet and Merle Tuve developed
techniques to acc urately measure the
height of the reflec tive layers in the iono s
phere by transmitting short bursts of radio
energy straight up. The tests showed that
reflections were frequency-dependent
and that , as the frequency of radio waves
increased , a point was ultimately reached
where reflec tions stopped. Extensive
tests using their technique proved that
this "highest reflected frequency at verti
cal incidence" (now known as the criti
cal frequency) changed from day to day,
from month to month , and from one loca
tion to another.

In 1927, dur ing a total eclip se of the
sun, a sharp decrease in critical frequen
cy was observed. This eclipse and its
effec t on the critical fre quency guided
observers to the conclusio n that solar
ultraviolet radiation was primarily re
sponsible for the genera tion of ionized
layers in the atmosphere and that the
extent of ionization and the height of the
layers determined the critical frequ ency
by creating different "reflective charac-
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Figure 2. The ionosphere, which is responsi
ble f or most long-distance propagation, con
tains fo ur layers that affect radio signals: D,
E, FJ and Fl ' The role of each layer is

explained in the text.

teristics." It was also determined that the
inten sity of ultraviolet radiation was
directly tied to storms, called sunspots,
occurr ing on the surface of the sun.
Considering the early stages in the devel
opment of such ideas, that conclu sion
was amazingly accurate.

The Importance
of Sunspots

The existence of sunspots was not a
new concept, but understandingthe effect
they had was new. Sunspots were first
observed by the Chinese many years
before Christ, but nothing was known
about them except that they existed. The
first record of sunspot activity was made
in 1611, one year after Galileo invented
the telescope. Sporadic records of
sunspot cycles, or solar storms as they
were correctly characterized, were made
in subsequent years. Formal sunspot
measurements and records were started
in 1749 and have been maintained con
tinuously until this day. This 250-year
record proved that solar activity
increased and decreased cyclically over
a period of about 11 years. During any
II-year period, the number of sunspots
counted would go from a maximum to a
minimum and then back to a maximum.

Today, we are in the early stages of
sunspot cycle 23, which began earlier
this year, when measurements disclosed
that sunspot activity had started to
increase-a long stretch from cycle one,
which started about 1755. Since radio
communication improves proportion ally
with the sun ' s activity, we are on the
threshold of major radio propagation
improvement which will probably reach
a peak by the year 2004. That being the
case, it surely behooves us to determine
what the increased sunspot activity may
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mean to our ability to communicate and
how we can take advantage of any
upcoming opportunities.

What Are Raaio"Waves'?
Those early scientists certainly recog

nized the existence of radio waves and
demonstrated how they could be used.
But what are radio waves? We know a lot
more about them today than we did at the
beginning of this century. We now know
that there is a large "family" of electro
magnetic waves, including gamma rays,
cosmic rays, X-rays, light rays (including
ultra-violet, visible, and infrared) and
radio waves. Each has its own range of
frequencies (or wavelengths) with radio
waves being the lowest in frequency
(longest wavelength). Radio encompass
es that portion of the electromagnetic
spectrum containing frequencies of 10
kHz through 300 GHz (wavelengths of
30,000 kilometers to 1 millimeter).

All electromagnetic waves are gener
ated by the interaction of electri c and
magnetic fields . An oscillating electric
charge on an antenna wire, for example,
will create an electric field. This field in
tum creates a magnetic field which, in
tum, develops an electric field. The type
of field keeps reversing as long as a vary
ing input exists. These two fields, elec
tric and magnetic, create a composite
electromagnetic wave which is capable
of propagating itself in space. This prop
erty differs from that of sound waves or
ocean waves, which need a medium such
as air or water to permit propagation.
Thus, radio waves are capable of travel
ing through a vacuum (such as space) as
well as through a solid (such as wire).
They travel in a vacuum at a constant
speed of 186,400 miles/sec (300,000
km/sec)-the speed of light-and their
speed decreases slightly when traveling
through a solid such as a wire. (These are
very dry facts, to be sure, which may not
be helpful to an amateur only interested
in improving communication. What' s
important though, is the way that radio
waves move and what happens to them
on the way.)

Obstacles ana
Opportunities

Radio waves weaken as they move
away from a signal source in air, or even
in the near vacuum of cosmic space,
because of fr ee-space attenuation , an
action through which radio energy is dis-

persed over a larger and larger area with
increasing distance. It 's much like the
beam of a flashli ght, which covers a
broader area, but more weakly, the farther
away it hits. Free-space attenuation is the
major factor governing signal strength.

Radio waves moving through any
medium other than a vacuum also lose
energy due to absorption. Wave move
ment is not very efficient and as a result,
heat is developed, which stays in the
propagating medium and is absorbed.
The amount of energy lost depends upon
the frequency of the wave and the char
acteristics of the medium.

"These two fields, electric and
magnetic, create a composite
electromagnetic wave which is
capable ofpropagating itself in
space. This property differs
from that of sound waves or
ocean waves, which need a
medium such as air or water to
permit propagation."

Radio waves normally travel in straight
lines until they are deflected. Anytime a
deflection takes place, energy is lost and
the wave changes direction . It is this
change of direction, however, that makes
long-distance communication possible.
Waves traveling from one medium to
another, such as through different layers
of the atmosphere, are bent or refracted,
a form of deflection. This effect can be
observed when a pencil is dipped into a
glass of water and, when viewed from the
side, looks bent. The apparent bending is
a result of wave refraction.

Radio waves traveling over solid
objects with sharp edges are bent towards
the edge or diffracted, another form of
deflection, known as knife-edge diffrac
tion (see Figure 1). In addition , when
radio waves meet randomly arranged
objects, such as masses of electrons, ion
ized particles, water drops, or snow
flakes, their direction of travel is
changed, or deflected, by a phenomenon
known as scattering.

At frequencies above 30 MHz, radio
waves are reflec ted (another form of
deflection) when they strike large sta
tionary objects , such as buildin gs,
bridges or mountains. After the waves
strike an object, they are deflected and
move away from the object at an angle.

On the lower frequency bands, espe
cially 80 and 160 meters, a special form
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of diffraction creates ground waves,
which allows the signal to travel over dis
tances beyond 120 miles. This occurs
because the curvature of the Earth acts
like a rounded knife edge at these long
wavelengths, diffracting the wave down
towards the Earth's surface and allowing
the signal to follow its curvature.

What has all of this told us so far?
Radio waves are only one of a number of
different types of electromagnetic phe
nomena. They need no medium for prop
agation (a major difference from sound
and ocean waves) , and they are just as
happy traveling through a vacuum as
through a wire or other form of metal. In
space, they lose strength as they move
away from the generating source because
oi fr ee-space attenuation. Waves travel
ing through a medium other than a vacu
um lose energy by the absorption of the
heat generated by the process used to
move within the medium , another form
of strength loss . They like to travel in
straight lines, but are relatively easily
deflected by refraction, diffraction ,
reflection, or scattering. Each such de
flection also results in a loss of energy.
Despite the dispersion of the radio signal
and all of the obstacles which rob it of
energy and reduce its power , someho w
the radio wave persists and, more likely
than not, achieves its objective of reach
ing a distant station .

We also know that one form of propa
gation is the ground wave, in which prop
agation improves as frequency decreas
es, and where the distances covered go
from a few miles to more than 100 miles .
AM broadc ast stations use this mode to
reach listeners , but it is of limited value
to amateurs, except perhaps at 1.8 MHz .

Look! Up in the Sky!
The other major form of propagation is

the sky wave. This phenomenon occurs
because of the tendenc y of radio waves
to travel in straight lines and the fact that
they can be easily deflected . If a radio
wave travels in a straight line away from
an antenna on Earth, what can it
encounter which will deflect it? The only
straight line path it can follow is into the
area surrounding the Earth, that is, into
the gaseous mass called the atmospher e.
The atmosphere extends out several hun
dred miles from the Earth's surface and
is divided into several layers.

The port ion of the atmosphere that
starts at the surface and goes up to an alti
tude of seven to 10 miles is the tropos-
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Figure 3. Skywave propagation is the most
common means ofmaking long-distance con
tacts on the HF and low VHF bands. Signals
head toward space until hitting a refractive
layer that bends them back toward the Earth .
The lower the angle of transmission, the
greater the distance covered in anyone hop,

and multiple hops are possible.

So there we have the obstacles to a
r~dio wave 's attempt to travel in a straight
line, the four gaseous layers which make
up our atmosphere. It is hard to consider
layers of gas as being destructive or as
obstacles, but that is exactly theirrole. On
the other hand; it's only because ofthese
obstacles that our radio signals don 't all
get lost in space. When conditions are
right, one or more of these layers, or com
binations thereof, will reflect or refract
radio waves back to Earth.

The point at which reflected waves
arrive on the Earth's surface is deter
~ined by such factors as the layer(s)
involved, the extent of ionization which
exists, and the angle at which the trans
mitted signal strikes the layer. The
greater the angle of reflection, the greater
the distance the waves will travel before
returning to Earth. The distance between
the point of transmission and the point of
return is referred to as the skip distance
or skip zone.

Multiple skips can cover different dis
tances simultaneously as illustrated in
Figure 3. Don't be fooled by the illustra
tion into thinking that the areas between
"tou~hdown" points are completely
devoid of radio signals. This is far from
accurate because an effect called scatter
diverts signals into the skip zone, as well
as into other areas. However, any such
scattered signals will, as a rule, be weak
and somewhat distorted. More later on
this and related concepts.

Most references to long distance con
tacts will connect the sky wave and HF

phere . Temperatures in this layer
decrease rapidly with altitude and con
vection is very active. This is where
clouds form and virtually all of our
:veather originates. The troposphere is an
Important player in long-range VHF
radio communication (we'll discuss that
in Part 2 of this article).

The next portion of the atmosphere,
located seven to 30 miles from Earth is
called the stratosphere. In the strat~s
phere, the ambient temperatures do not
change very much with altitude and
clouds of water are very rare. The stratos
phere does not playa significant role in
radio communication.

The ionosphere is the next layer out,
beginning about 25 miles up and extend
ing 300 miles or more. Of all the gaseous
layers, the ionosphere exerts the maxi
mum influence on radio waves because
it contains electrically charged, or ion
ized, particles which are capable of
deflecting radio waves. The extent of
?e~ect~on depends upon the intensity of
iornzanon which, in tum, is determined
by solar activity.

Within the ionosphere are a number of
layers, each of which varies in height and
extent of ionization based on the time of
day, the season, and the intensity of solar
activity. The four layers involved in radio
communication are depicted in Figure 2.

The closest region to the Earth, the D
Layer, sits at 35 to 60 miles of altitude.
!ts .exi~tence is highly dependent upon
ionrzation and , as a result, it disappears
at night when the sun no longer shines on
it. It is ineffective in bending HF signals
back to Earth and its major action is the
absorption of radio waves.

The next region, the E-Layer, is locat
ed 60 to 90 miles from Earth and is char
acterized by short-lived ionization. Itwill
refract radio waves during sunlight hours
(that is, when it is ionized), creating a
"skip" range of about 1,400 miles on one
hop, and multiple hops are possible.

The last two layers of the four are the
F1 and F21ayers. Layer F 1 is located 80
to 130 miles up and does not significant
ly affect the range of communications . It
is similar to the D layer in its ability to
absorb radio energy. Layer F2 is about
150 to 300 miles up and is the most
important element in long-range short
wave communication because of its abil
ity to deflect radio waves. It creates a
maximum "skip" -of 2,500 miles in one
jump. Atnight,the'F2andFl layers com- Don't Slam the Door!
bine into a single, larger layer which
retains the characteristics of the F2 layer.
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Here are some of the articles that
we're working on for upcoming issues
ofCQ VHF :

• Part 2 of "The Magic of Radio
Wave Propagation," by Lew
Ozimek, N20Z

• "Make Your HT Talk Forever," by
Ken Collier, K06UX

• "Are NiMH Batteries Really
Better?" also by K06UX

• "The 550T+ Laser Team," by Eric
Stroud, KB2TCQ

Plus ...

• "Two-Meter Mountaintopping with
Mirrors," by Edward Butler,
KF6DXX

• "ARES on the Internet," by Ray
Rischpater, KF6GPE

• "A Box Beam Fox Finder," by
Eugene Shapiro, W0DLQ

If you 'd like to write for CQ VHF,
you may download our writers' guide
lines from the CQ VHF World Wide
Web site at <http://members.aol.com/
cqvhf/> or FTP to <ftp://members.aol.
com/cqvhf/General> and look for the
file, "writguid.txt." Or, you may send
a written request along with an SASE
(self-addressed stamped envelope) to
CQ VHF Writers' Guidelines, 25
Newbridge Rd ., Hicksville, NY 11801.
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"OJall the gaseous layers , the ionosphere exerts the maximum
influence on radio waves because it contains electrically charged,
or ionized, particles which are capable ojdeflecting radio waves."

together. It perhaps is a little glib to say
that sky wave applies only to HF (that is,
to the 3- to 30-MHz bands) , implying that
no use for it exists on VHF and UHF. In
my mind, no door exists in the ionosphere
which slams shut when 10 meters is
reached, preventing any higher frequen
cies (or smaller wavelengths) from being
reflected or refracted. In lieu of a rude
rejectio n, such as a slamming door, the
only reasonable assumption is that no
sharp cut-off exists and that a gradual
degradation of performance occurs as
frequencies increase. Think of the action
as interrelated overlapping effects, or as
a gradually changing gradient. Many fac
tors contribute to the final result, includ
ing the elevation angle of radiation and
the location (surrounding terrain) of the
transmitter. Figure 3 also shows how skip
range can increase as the trans mission
angles decrease, thereby increasing re
flection angles.

The concept of maximum usable fr e
quency or MUF may help in understand
ing the way that changes occur. The high
est frequency at which a vertically
incident signal will be refracted (or
diverted) by the ionosphere is known as
the critical f requency. As the angle of

transmission is moved away from the ver
tical, the frequency which will exhibit
refraction from the ionosphere back to
Earth increases above the critical fre
quency. In its simplest concept, MUF is
the highest frequency permitting com
munication between two stations for a
specific path. The maximum one-hop dis
tance for the E layer is approximately
1,400 miles , and for the F2 layer, about
2,500 miles. Published predictions of
MUF normally are based on median val
ues of transmission paths. The New
Shortwave Propagation Handbook (see
"Resources") will provide you with more
data on this topic.

Wandering Waves
With these errant radio waves filling

our atmosphere, a varying pattern of
refraction, diffraction, reflection , and
scattering is constantly taking place in
different combinations. These actions are

tied rather specifically to the atmospher
ic layer(s) involved, as well as the fre
quency employed. To understand the true
propagation characteristics of the ionos
phere, however, and the differences
which occur between HF and VHF/UHF
signals, we must look at each layer inde
pendently and identify the special com
munication modes which can occur.
These aspects will be covered in Part 2 of
this article. •

Resources

For more detailed information on
propagation basics ,we recommend The
New Shortwave Propagation Hand
book. by G. Jacobs, W3AS K; T.J.
Cohen, N4XX; and T. Rose, K6GKU ,
published by CQ Communications,
Inc., 25 Newbridge Rd., Hicksville,NY
1180 1; Phone: (~J6) 681-2922; Fax:
(516) 681-2926.
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From VHF History to a
Hydrogen Line Receiver

The technical presentations given at VHF conferences range from
the practical to the eclectic. Here's an overview of what you missed
if you couldn't be at this summer's conferences, held in Kansas City
and Connecticut.

By Rich Moseson, W2VU*

I
f you want to stay on top of what' s hap
pening at the leading edge of amateur
VI-IF/UHF technolo gy, you should

read CQ VHF, of course. But if you want
to go deeper-seeing and hearing and
asking questions directly of the people
who are doing all of these leading edge
things, then you should try to work one
of the VHF/UHF conferences into your
schedule and budget. There are confer
ences for weak-signal enthusiasts, satel
lite enthusiasts, packet enthusiasts, and
microwave enthusiasts. Whatever your
interest, there 's probably something out
there for you.

I went to two weak-signal conferences
last summer: the Central States VHF
Society conference July 24 and 25 in
Kansas City, Missouri, and at the Eastern
VHF/UHF Conference August 21 and 22
in Enfield, Connecticut. Whether you
wanted to know more about pushing out
heavy-duty power on 6 meters, learn the
basics of high-speed CW meteor scatter,
or figure out how to interface a transverter
to the current generation of HF trans
ceivers, there was something there for
virtually every weak-signal VHF interest.

"Take Me Out
to the Ballgame ..."

For early arrivals in Kansas City, the
Central States conference started out on
Thur sday night with a decidedly non-

*Rich Moseson, W2VU, is Editor ofCQ
VHF magazine.
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Photo A . Central States VHF Society Pres
ident Deni se Hagedorn , Al (i)E, welcomes
attendees 'to the society 's 32nd annual con
ference ,held in1uly in Kansas City ,Misso uri.

(W2VU photos)'

techni cal trip to Kauffman Stad ium to
watch the Kansas City Royals lose to the
Texas Rangers (actually, the pitchers'
velocity factors and the angle of refrac
tion of the ball off the hitters ' bats were
very important . j.so maybe it wasn' t so
non-technical after all!).

. The rain moved in while we slept
Thursday night, delaying the start of the

antenna range measurements on Friday
morning . Nonetheless, WA5VJB and
WB0TEM managed to test the gain of71
antennas for all bands from 50 MHz to 24
GHz, brought in by more than two dozen
different hams. The top homebrew anten
na for each band is listed in Table 1.
There' s a kind of monotonous sameness
in the callsign column, as the team of
Gary Gerber, KB0HH, and John Hall,
KA0KUY, racked up wins on every band
except 6 meters and 10 GHz. And if you
look closely at the results for the
microwave bands, you' ll see that Gary
and John proved conclusively that a soup
can exhibits greater gain than either a
bean can or a coffee can! (My vote
would 've been for the bean can!)

There was also an ongoing noise-fig
ure measurement in the back of the main
conference room. W5LUA, N5QGH, '
WA8WZG, WD5AGO , KA0RYT, and
N0DAG all pitched in to make the mea
surements on a variety of amplifiers,
using a Hewlett-Packard HP346A noise
source (which, according to HP, is accu
rate to ± 0.2 dB), taking readings for both
noise figure and gain. Table 2 shows the
top homebrew performers for each band.

A Mixed Bag
The technical and operating presenta

tions were too numerous for me to list
everyone of them, so I'll just hit the high
lights. The conference began with wel
comes by Conference Chairm an (and
CSVHFS President ) Denise Hagedorn ,
AJ0 E (Photo A), and Program C~airman
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Photo B. Bob Carpenter, W30TC, holds the
"s imple beacon keyer" he designed , and
which he described at the Central States

conference .

Tom Bishop, K0TLM, then a talk on
designing triode amplifiers for 6 meters
by Dick Hanson, K5AND-who also
showed us his control board that moni
tors voltage and current levels to protect
amps from being overdriven or otherwise
abused (details in the conference Pro 
ceedings), and how he uses an MFJ-259
SWR Analyzer to tune amplifier circuits.

Bob Carpenter, W30TC, gave a pair of
presentations: one on a simple beacon
keyer he's designed (Photo B), and the
other on using a computer database of TV
and FM broadcast stations (TVFMSTNS)
to help spot band openings.

Bill Tynan , W3XO, led us back
through the history of VHF ham radio;
then Bill Flake, KD4HLG, took us out
with him on the Appalachian Trail, where
he set up portable contest stations (since
we were all in Kansas City, it had to be a
virtual hike on the AT). Finally on Friday,
Jeff Embry, WI2T, showed off some
impressive, but very expensive (about
$7/foot!), low-loss cable from Ma-Com
(Photo C) .

Friday evening featured the VHF+ flea
market (Photo D) and, at midnight, the
annual meeting of SNOTTS, Silly Nit
wits on Two Twenty Sideband. I couldn 't
stay awake for this one, but if past expe
rience is a guide, then "silly" would be an
understatement for the get-together.

The Main Event
The big guns came out on Saturday ,

when the greatest number of people
would be able to attend (overall atten
dance was about 180) . The morning
began with Wayne Overbeck, N6NB ,
updating the audience on the FCC's RF
safety rules, which were announced just
after the 1996 Central States conference,
at which Wayne explained why they'd
be forthcoming.

He told the group this year that "there
is growing evidence of the need for such

A New CSVHFS Award

The Central States VHF Society will
be sponsoring a new award- Reverse
VUCC-to recognize "rovers" who
place rare grid squares on the air for
other stations to work during contests.
VUCC is the VHF-UHF Century Club,
the ARRL's main VHF/UHF operating
award. Details on the CSVHFS Reverse
VUCC award will be posted on the
Central States Web site at <http://www.
csvhfs.org>.

rules, especia lly in connection with radio
frequencies," and that while there ' s still
no conclusive evidence of health danger
from RF exposure, "if there are hazards,
they are greatest in the VHF range, the
lower UHF range and the upper HF
range." However, he also showed that all
but the biggest of the big-gun stations are
most likely already in compliance with
the rules, especially when using the aver
aging methods set out by the FCC in its
guide to compliance.

After a couple of more down-to-earth
presentations, Paul Shuch, N6TX,
Executive Director of the Search for
Extra Terres trial Intell igence (SETI)
League, played his guitar and talked
about a design for building a cheap ,
reproducible receiver for 1420 MHz, the
so-called "hydrogen line" at which
experts in SETI think it's most likely
we' ll be able to tune in signals from other
civilizations (assuming that there are any,

Table 1. 1998 Central States Antenna Gain Champs

Band
50 MHz
144 MHz
222 MHz
432 MHz
902 MHz
1296 MHz
2304 MHz
3456 MHz
5760 MHz
lOGHz
24GHz

Callsign
N0KE
KB0HH/KA0KUY
KB0HH/KA0KUY
KB0HH/KA0KUY
KB0HH/KA0KUY
KB0HH/KA0KUY
KB0HH/KA0KUY
KB0HH/KA0KUY
KB0HH/KA0KUY
WD4MUO
KB0HH/KA0KUY/
WA5VJB

Antenna
3-ei. Yagi
11-ei. 20-foot Yagi
17-ei. 25-foot Yagi
40-ei. 31-foot Yagi
6-foot dish with 2-ei. quad feed
6-foot dish with coffee can feed
6-foot dish with bean can feed
6-foot dish with soup can feed
1.I-meter dish with penny feed
55 x 24-inch elliptical dish
18.5-inch dish with hom feed

Measured Gain
8.9 dBd
12.7 dBd
15.7 dBd
18.0 dBd
18.9 dBi
26.3 dBi
36.9 dBi
37.6 dBi
17.9 dBi
34.9 dBi
26.8 dBi

Table 1. Highest-gain homebrew antennasfor each band measured on the antenna range at the 1998 Central States VHF Society confe rence
in Kansas City, Missouri . The range was run by WA5VJB and WB(l)TEM. Gain measurements are listed either in dBd (decibels over a dipole)
or dBi (decibels over isotropic) . A dipole has a little less than 3 dB of gain over an isotropic antenna, which is a theoretical antenna that

radiates equally in all directions.
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Photo C. Jeff Embry, WI2T, holds up a sam
ple length ofhighly fl exible, very low-loss
and very expensive--new f eedline fro m
MaCom. He described the product in detail

during the confe rence.

Photo D. If it talks or hears on VHF, UHF, or microwave, chances are you could have foun d
it at the CSVHFS Friday night flea market, a haven fo r the ham in search of an esoteric and

hard-to-find widget.

and that they're not all listeningfor some
one else to call CQ). The receiver he
demonstrated works with a computer
sound card to produce a 22-kHz band
width , which could then be increased
even further.

After lunch, Tom Clark, W3IWI, made
a fascinating presentation on high-accu
racy time and frequency standard s,
including the "orbiting atomic clocks"

we know as GPS (Global Positioning
Satellites ) (Photo E), and the "Totally
Accurate Clock " that he designed and
which is now being sold by TAPR
(Tucson Amateur Packet Radio) as well
as commercial outlets. Tom also
revealed-for what it' s worth- that
recent time studies have shown that the
length of a day is slightly longer than nor
mal during the El Nino weather phe-

nomenon, and'slightly shorter than usual
during the reciprocal La Nina pattern,
into which we've recently moved. (See?
There really is less time in a day!)

North by Northeast
Speaking of moving, the VHF confer

ence action then moved to the northeast
about a month later, with the annual East-

Table 2. 1998 Central States Noise Figure Champs
Band Callsign Design Active Device Noise Figure Gain
(MHz) (dB) (dB)

50 WA5VJB Cavity 1.3 22.5
144 KA0RYT Homebrew FSCllLG 0.18 25.5
222 WA5VJB MGFl801 0.57 21.5
432 KA0RYT* Tapped HB cavity FHX05LG 0.22 22.47
902 WD5AGO Series-L 2X360n 0.45 32.3
1296 WD5AGO AGO-2-23-HB NE325-ATFI0 135 0.3 33.8 ~~

2304 N0TOU DEMI/HB ATF360n 0.38 18.1
3456 W9FZ WB5LUA 2XI0136 0.95 25.2
5760 W7CNK CNK 360n 0.6 1 13.8
10368 W7CNK W7CNK 10135 1.34 9.87
24192 W5LUA 2.95 20.65

*KA0 RYT tested several 432-MHz amps designed around the same FHX05LG device . His design "F" was the
winner for the band. :,.

Table 2. Noise f igure leaders fo r each bandfrom 50 MHz to 24 GHz,for homebrew design amplifiers, as measured at the 1998 Central States
VHF Society conf erence. Data courtesy Al Ward , W5LUA .
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Photo E. An orbiting atomic clock , better known as a Global Positioning System (CPS) satel
lite, which uses extremely accurate timekeeping to help your $300 CPS receiver on the ground

know exactly where it is! Tom Clark , W3IWI, explained the process in detail .

I
NEW! 220 MHz and
6 Meter handhelds!

PR-222 and PR-52

The Best Value in
Amateur RadiosM

(Photo F); working EME (Earth-Moon
Earth) on 903 MHz by Dale Clement,
AFI T, who gave us the quote of the con
ference: "I enjoy doing these sorts of
things for next to nothing and making
them work"; and a really amazing talk by
Paul Wade, WIGHZ (ex-NIBWT), on
eliminating feedline loss at 10 GHz by
mounting the antenna on the ground.fac
ing up, and then literally reflecting the

ern VHF/UHF Conference in Enfield,
Connecticut, sponsored by NEWS, the
North East Weak-Signal Society. This
was a smaller gathering, but it was easi
er to get in close and ask questions.
Among the more interesting presenta
tions was one by Dave Olean, KI WHS,
of Directive Antenna Systems, on so
called "blowtorch antennas"-monster
loop Yagis-for the microwave bands

Photo F. Dave Olean, K1WHS, holds up one ofhis "blowtorch" antennas--mega-wavelength
loop Yagisfor the microwave ham bands.

Transmit Range:
PR-52: 50-54 MHz
PR-222: 222-225 MHz

Receive Range:
_PR-52: 40-54 MHz
PR-222: 216-228 MHz

Features:
. 5-watts output with included NiCad battery
pack! • MARS and CAP capable (permits
are required) • built-in CTCSS encode and
decode • 40 memory channels store any
tone or offset' direct frequency entry using
16 button keypad • frequency or channel
display modes . PC programmable (with
optional software) or cable cloneable
. Palm-sized! World's Smallest 6-Meter and
1.35-Meter handhelds! Size: 4.25" (H) x 2"
(W) x 0.75" (D) excluding battery pack!
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Oops ...
Cover-U p!

We neglected to properly identify the loop antennas on NW70's truck on our
September, 1998, cover. They are made by KB6KQ Antennas of Carso n City,
Nevada. For more information, see the KB6KQ ad in this issue, or contact Norm
Pedersen, KB6KQ, via e-mail at<KB6KQNORM@aol.com>. We apologize for
the oversight.

Resistance Is Futile! (But Add These In!)
Three resisto rs were inadvertently omitted from the Internet Interface article ("Put

Your Repeater on the Internet with a PIC Microprocessor Interface") by John Hansen,
W2FS, that appeared in our October, 1998, issue (a hazard of going on vacation
while you r article is in the f inal editing stages!---ed .). Here are the corrections:

1. A 10K resistor should be connected between pin 8 of V I and the base of QI.
The schematic in the article shows this connect ion made directly, rather than through
a resistor.

2. An additio nal 10K resistor should be connected as follows : One end to the +5
volt supply , the other end to pin 7 of V I. This connection should be made in addi
tion to the collector of Q2, which is currently shown to be connected to pin 7 of V I
in the schematic.

3. Resistor R3 is mentioned in the article . It must be at least lK, but may be 10K
or higher. It controls the volume of the CW identification. It should be connected
between pin 9 of V I and the junction of R l and R2 . Curre ntly this connection is
made directly, rather than through a resistor./t is especially important tha t this resis
tor not be omitted as overh eating and component damage are possible withou t it .

The circuit boards that are provided by FAR Circuits are correct and have provi
sions for all of these parts. Thus, builders using the FAR boards should not have to
make any alterations in the boards in order to build their units.

Ifyou have any additio nal questions concerning the corrections or any other aspect
of the project, contact the author , John Hansen via e-mail at: <hansen@fredonia.edu>

A final note: Rather than the separa te source code files (vox .c and vox .h) promised
in the article on the CQ VHF FTP site , we have posted a single ZIP file (vox. zip)
containing both code files and an errata file containing the information above . We
regret the errors.

that 's the opportunity to meet , talk with,
and learn from some of the sharpes t
minds in amateur radio today . To me, this
alone is worth the expense of getting there
and being there.

Just about the only VHF/UHF interest
group that doesn 't have its own annual
confere nce is repeater users. So if your
VHF+ interests go anyw here beyond
chatting with your friends on the local
repea ter, watch the announcements for a
conference near you on a topic of inter
est. It' ll be worth the effort! •

Photo G. Stan Hilinski, KAI ZE, holds court
at the Eastern VHF/UHF Conference fl ea
market, demonstrating and explaining his
new contest"rover" truck, designedfor one
person operation and quick setup and tear
down. Watchfor more on Stan's truck in an

upcoming issue ofCQ VHF.

Is There a Conference
in Your Future?

There is another significant benefit to
conferences , as far as I'm concerned. And

the DX window) , there were no stron g
feelings in either direction, and roughly
two-thirds of the 35 folks in the room at
the time of this discussion said they 'd be
willing to go along with a calling fre
quency QSY .

What part of this conference did I enjoy
the most? Without ques tion, it was the
informal presentation at the Sunday
morning flea market by Stan Hilinski ,
KA lZE, on his new contest "rover" truck
(Photo G). He built all the ham parts him
self and designed it for one-person setup
and tear-do wn in five minutes or less.
We 're planning a more complete tour of
Stan 's truck in an upcoming issue.

signal off of a movable reflector on his
tower! See what you missed if you didn 't
get there !

Finally, the group took up the discus
sion on the 6-meter DX window and
domestic calling frequency (see "The 6
Meter DX Window: Wh y, Where, and
How Big?" in the October, 1998, issue of
CQ VHF ). Curiously, about a third of the
participants at the Eastern conference
wanted to do away with the DX window
altogether, while the others were about
evenly split in their feelings over whether
it should be expanded or left alone. Of
course, the "big guns" in the northeast are
probably going to work any openings into
Europe with or without a DX window, so
the issue may have been of less impor
tance here than elsewhere. On the ques
tion of moving the domestic SSB call ing
frequency from 50.125 MHz to 50.200
MHz (regard less of what happens with
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\Ila mfe6t Calenda _r__"""'--

The follo wing hamfests are scheduled for November, 1998:

Nov. 1, Hamfest Iowa '98, 4H Building, Iowa State
Fairgrounds, Des Moines, IA. Talk-in: 146.22/82. For infor
mation , conta ct Hamfest Iowa '98, Randal Lees, N0LMS, 1575
Northwest 78th Stree t, Clive, Iowa 50325-1255; Phone: (515)
279-424 1, or e-mail: <rclees@raccoon.com>. (exams)

Nov. 1, Hamfest '98, Stark County Fairgrou nds, Canton,
OH. Talk-in: 147.18+ repeater. For informa tion, con tact
MARC, P.O. Box 73, Mass illon, OH 44648, include SASE; or
e-mail: <MARC.HAMCLUB@JUNO .COM>; or ca ll Terry
Russ (330) 837-309 1 before 10 p.m.

Nov. 7, Enid Hamfest, Oxford & 4th streets at the Garfield
Cou nty Fairg rounds (Hoover Building), Enid, OK. Talk -in:
147.15 +, 444.400+ . For information, contact Tom Worth,
N5LWT at (580) 233-8473, <N5LWT@ HOTMAIL.COM>; or
Fred Selfridge, N5QJX (580) 242-355 1, <FRE DNNEL@
IONET.NET>. (exams)

Nov. 7, Annual Interstate Repeater Society Fall F lea 
market, Londonderry Lions Club, Londonderry, NH. For
information, contac t Paul , K ILLX, at: (603) 432-1538 ; or
e-mail: <K ILLX@JUNO.COM>.

Nov. 7, 14th Annual "6.91 Friend ly Fest," Waukesha
County Expo Center Arena Forum, Waukesha, WI. Talk-in:
146.91- (The Friendly Repeater) and on 146.52. For inform a
tion, call Mike KB9PHA, (414) 258-4435; or see their Web site:
<http://www.execpc.com/~mrc/friendlyfest.htm> . ( exams)

Nov. 7, Amateur Hazard Swa pfest, Hazard High School,
Hazar d, KY. Ta lk-in: 146.07/ .67. For inform ation, contac t
John Farler, K4AVX, 109 Hall St., Hazard, KY 4 1701; call
(606) 436-5354; or e-mail: <jfa rler@mis.net> . (exams) .

Nov. 7, Hamfest, Computer Show and Electronic Expo,
East Chamber of Commerce Building, Sorrento, FL. Talk-in :
147.255+ , 442.90. For information, contact Chuck Crittendon,
KA4EXM, P.O. Box #61 5, Altoona, FL 32705; Phone : (352)
669-2075. (exams)

Nov . 7- 8, Odessa Hamfest, Ector County Coliseum
Fairgrounds, Bldg. D, Odessa, TX . Talk-in: 145.470, 444.425,
28.3 50. For information, con tact Robert Jorda, N5RKN,
Hamfest Chairman, 1521 E. 13th St., Odessa , TX 79761-2958,
(9 15) 335 -7980; Web page: <http://nonprofit.apex2000.net/
hamfest>; E-mai l: <n5rkn@apex2000.net> . (exams)

Nov. 8, Hamfest, The Starlite Club, Kaukauna, WI. Talk
in: 146.52 simplex. For information, contact Chad Pennings ,
N9PRC, Hamfest Chairman, at (920) 993-0485 . (exams)

Nov. 14, 1998 Alabama ARRL Convention and 21st
Annual Montgomery Hamfest and Computer Show, Garrett
Coliseum, Montgomery, AL. Talk- in: 146.24/84, call W4AP.
Ragchew 146.32/92 (with phone patch, *up/#down), 147.78/
18, 449 .50/444.50. For inform ation, contact Hamfes t Com
mittee, c/o 2141 Edinburgh Dr. , Montgomery, AL 36 116-1313 ;
Phone: (334) 272-7890 after 5:00 p.m. CST; Fax: (334) 365
0558; E-mai l: <w b40 zn@worldnet.a tt.ne t>; We b: <h ttp://
jschool.troyst.edu/r-w-lap>. (exams)

Nov. 14-15, Fort Wayne Hamfest & Computer Expo, .'
Allen County War Memorial Colise um Exposition Center, Fort
Wayne, IN. Ta lk-in 146.88(-). For information, send SASE to:

Ham Radio Above 50 MHz

ACA RTS/Fort Wayne Hamfes t, P.O. Box 10342, Fort Wayne,
IN 4685 1; Phone: (219) 484 -1314; Web: <http://www.pipeline.
corn/r-dagagnon/>. (exams)

Nov . 15, Hamfest,American Legion Complex, Benson, NC .
Talk-in: 147.270+ .600, 100.0 Hz PL. For information , contact
Bill, AK4H, at (9 14) 894-3352 between 7 to 10 p.m.; or e-mail :
<blambert@interpath.com.>

Nov. 16, 8th Annual Catered Fried Chicken Picnic, in
Shelter #13 at Lake Semi nole Park, St. Petersburg, FL. Talk 
in: 145.29-600, the QCWA repeater. For information, contact
Don Bice, W4PCO, at (8 13) 347-2707 or Callbook address.

Nov. 20-21, Annual Hamfest/Swapfest, Latimer Com 
munity Center , North of Ocean Springs, MS . Talk-in: 145.110
(-600). For information, contact Phil Husberger, W9NZ, 1207
LancelotLn. , Ocean Springs, MS 39564, or call (228) 872-1499.

Nov. 21, Amateur Radio & Electronics Auction, Newton
Maso nic Hall, Newtonville, MA . Talk-in: 146.64 (-) Waltham
Repeater. For information, contact Eliot Mayer, at (617) 484
1089; E-mai l: <wlmj@amsaLorg>; Web: <http://ourworld.
compuserve.com/homepages/emayer/auction.htm> .

Nov. 28, Evansville W inter Hamfest, Vanderburgh County
Fairgrounds Exposi tion Center , Evansv ille, IN . Talk-in : EARS
Wide Area Repeater Network, 145.15 0- Evansville/146.925- &
443.925+ Vincennes (alternate: EARSxepeater 145.110-). Use
107.2 CTCSS on all frequ encies listed. For information, con
tact Neil WB9VPG (812) 479-5741, or-write : EARS , 1506 S.
Parker Dr. , Evansville, IN 47714; E-mai l: <EARSHAM@
aol.c om>; Web : <http://members.aol.com/earsham/>. •

Operat ing Notes

For Nove mber and early December, 1998:

November
1 Good EME Conditions
1-2 IARU Region I (Europe/Africa) Marconi

Memorial CW Contes t, 2 meters
7-8 ARRL non-competitive Microwave EME wknd

(see ARRL International EME Competition rules,
10/98 CQ VHF, pg. 69)

17 Leoni ds meteor shower peak
(poss ible meteor storm)

29 . Good EME Conditions

December
5-6 ARRL International EME Competition, 2nd

weekend. (see rules, 10/98 CQ VHF p.69)
14 Gemi nids meteor shower peak.

EME dow courtesy W5LUU. More contest info is available on the CQ
VHF Web page at: <http ://rnernbers.aol.com/cqvhf/na vhfcon .htrn>.
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Installing That New Radio in
Your New Car

So you've got a brand new rig to install in your brand new car. All's
well ... until you try to figure out WHERE and HOW to install it! AD5X
shares the secret of his success.

By Phil Salas, AD5X*
(psalas@aud.alcatel.com)

What is the greatest challenge faced
by a new-car buying ham today?
It ' s how to install a mobile radio

in that new car!
It seems like just yesterda y that it

wasn 't too uncommon to find a Collin s
KWM -2 or a Heathkit SB- 100 mounted
under the dash of the fam ily car. Today,
it 'd be virtually impo ssible to fit those
tube-type rigs of the '60s into anything
except a tractor trailer (maybe) . Even
today 's larger cars have little-to-no under
dash space. I know, I know-many of
today 's rigs, VHF/UHF and eve n HF,
have removable front panels so that you
can mount the transceiver in some out
of-the way place . However, you stiIIhave
to find a place for the front panel , micro
phone, and a speaker. And with the curv
ing, sloping instrument pan els, dash
boards, and consoles of current cars, this
can be a formidable task .

Photo A. The author's wife,Debbie,N5UPT, is happy with both her new dual-bandradio. ..and
her new Ford Mustang! (Photos by the author)

"[My XYL, Debbie, NSUPTJ
wanted a VHF/UHF rig in the
car, and her rules were simple:
No holes and no wires!"

I recently went through this frustration
when my XYL, Debbie, N5UPT,
obtained a new Ford Mu stang (the XYL
always gets the new carl-see Photo A).
She wanted a VHF/UHF rig in the car,

*Phil Sal as, AD5X , is Seni or Director of
Radio Pr odu ct D evelopment at A leate!
Network Sys tems in Richardson , Texas .
He is a f requ ent contributor to both CQ
and CQ VHF magazines .
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and her rules were simple: No hole s and
no wires! Unfortunately, there was no
visible place to mount a radio, and I
couldn 't find a place to mount a remote
display where wires wouldn' t be obvious.
Frankly, I couldn't even find a place to
mount a remote display! What I needed
was a remot ely mountable radio without
a remote display.

The solution presented itself in the
inside front cover of the October '97 issue
ofCQ VHF.There I saw an advertisement
for the Standard C57 I 8DA. This is a dual
band (144/440 MHz) FM rig that pro
vides access to all-functions, and even the
dual-band display, in the speaker/micro
phone (see Photo B). The C5718DA

doesn 't even come with a front panel dis
play ! Within a few days, I had the solu
tion to my problem...sort of.

Mounting the Radio
OK, so now I had the radio. How did I

go about mounting it in the Mustang? I
originally thou ght about mounting the
radio under the console, but I couldn' t fig
ure out how to remove the console! There
were no screws visible. I called the Ford
dealer and he told me that internal clips
hold everything in place. He recom
mended that I bring the car into the shop
if I wanted to remove anything, so as not
to damage the console! So I took the easy
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"I called the Ford dealer and he told me that internal clips hold
everything in place. He recommended that 1 bring the car
into the shop if1 wanted to remove anything, so as not to damage
the console!"

)
megamagnets!

Neodymium 'rar e earth'
magnets are super strong!

Onlyl/4' th ick, we've mode
these magnets cling together

through a nand, a door, even a
paperback novel!

ARProx, Dimensions:
. 1-3/8" x 1-3/4" x 3/8",

slightly curved,
Caution: 'These Ma gnets ar e

very strong , not for use with small
children , computer disks, or

credit cqrds!
Megamagn ets s12.50/pair

I terminated the fused end of the cable
(battery end) with 1/4-inch solder lugs
available from my local hardware store.
These solder lugs were just the rightsize
to fit over the bolts on the battery lugs
(check the connectors on your battery
bef ore buying these connectors-i-ed.}.
Don't connect these to the battery yet!
First , pass the other end of the cable
through the firewall and terminate this end
with a mating connector to match what
ever you put on the radio's power cable.
My match was the RadioShack 274-154
20-amp 2-pin female connecto r. Now you
can carefully connect the solder lugs to the
battery terminals.

Once every thing is mounted, all you
see is the microphone lying on the con
sole (See Photo D). Incidenta lly, the
speaker in the C5718 DA speaker/mic/
display is loud! It easi ly overcomes road
noise, even when the windows are open
(or the top is down). The C5718DA also
has a radio-mounted speaker, which can

find other neat stuff... WWW.GATEWAYELEX.COM

r----------.,I Precision Security I
Screwdriver Set $6.95

I An assortment of torx screwdrivers I
I designed for requlor or tamperproof I

screws, Five different precision sizes.
I from T6- TlO. Great for computer I
I

work, audio components, and other
applications req uiring precision I

I and/or security screwdrivers. Color I
coded handles make find ing the

I right size easy. A must for every I
L __t~h~I~'~o~~ __ .. ......_,,;,,;.;......;..;:;..-.;.......;..;,,;.:,;,..-"'"

GLOBE Gearhead Motorwith shoft encoder
$14.50

Perfect for many projects. this little DC motor operates on 3-24
volts. It features 01 /4" d ia. shaft (machined flat) about 3/4" ,long..
The body diameter Is 1-3/16". and the gear box diameter is 1-3/8".

The overall length (excluding the shaft) is 3-1 /2", The no-load
speed at 3v Is 7rpm. at 6v 18rpm. and at 9v 29rpm. If you wont
more, try 12v for 41 rpm. or at 24v you'll get 8Srpm. Whether you
are bui ld ing a super robot. creat ing a loser display, or anything in

between. th is motor prov ides flexibility of design at a low cost.
(Data sheet included)

THE Flt-E PRINT: • PRICES SU3...ECT TO CHANGE W ITHCXJT NOTICE ' GATEWAY lS!'K)T RESPONSiBlE FOR PRINTING I!m!m [ _ :~
ERRORS ' MA.STERCAAD. VISA.A!"D DISCOVER ACCEPTED ' YES. weu T.AKEY~ CrECK - SORRY.!'K) C.OO .s · _ ~

$10 MERCt-Wl)ISE MINIMLIM00 MAlL ORDERS ' SLPPlY OF SOW€ITEMS IS LIMnED' PRICES 00 NOT INCl lOE
SHIPPING ' UPS GRQLN) SHIPP1NG/l-w.o..ING WITHIN ll-E CCM'I~NTAL u.s. (ITEMS REQUIRING AOOITIONAL.. AMOl.NfS ARE !'K)TEDI...$4.25 FOR THE

FIRST Il'EM . $0.50 FOR EACH ADD ITIONAL.. ITEM. RESTOCKING CHARGE MAYBE ASSESSED ON RETURNED ITEMS

~
BEFORE Tl-EY INVENTED DRAW ING BOJlRDS. INHAT DID THEY GO BACK TO?

. 8123 PAGE BLVD ' ST. LOUIS, MO 63130' (314}427-6116

E
'~ie 9222 CHESAPEA KE DR. • SAN DIEGO, CA 92123 • (619)279-6802

2525 FEDERAL BLVD, • DENVER, CO 80211 • (303}458-5444
MAIL ORDERS CALL TOL~.-F~,EE 1-800-669-5810

ELECTRONIC!': IN FAX ORDERS 131 4J427-3147

eter holes in the far end of the strips so
that they could be attached to the bolts
that hold the front passenger seat in place.
This also ensured an exce llen t gro und
connection for the radio (very important,
but often neglected) . I was able to fish the
microp hone and power cables under the
center console and then under the dash
board . Once I got the radio 's power cable
under the dashboard, I terminated it with
a RadioShack 274-15 1 20-amp, 2-pin
male connector.

Next, I made up a cable that ran through
an existing firewall grommet from the bat
tery into the passenger compartment
under the dashboard. Please note that it is
extremely important to fuse both the pos
itive and negative power leads as close to
the battery as possible. I used 12-gauge
red and black automotive hook-up wire
(RadioShack278-565 red, 278-566 black)
and a pair of 12-gauge in-line "blade" fuse
holders (RadioShack 270-1213) and 20
amp blade fuses (RadioShack 270-1083).

IC

way out and mounted the C57 18DA
under the passenger seat.

To do this, I cut two 8-inch long by l
inch wide aluminu m strips and attached
them to the mobile mounting bracket as
shown in Photo C. I drilled 1/2-inch diam-

PhotoB. The Standard C5718DA has all con
trols,and even the dual-bandfrequency read
out , right in the speakerlmic.This enables you
to install the main transceiver unit in an out
of-the-way place and still have f ull control

over all functions.

Photo C. Under -seat mounting bracketfor the
C5718DA. The author attached two aluminum
straps to the mobile mounting bracket on one
end and to the bolts holding the front passen
ger seat to the flo or on the other end. This not
only anchors the radio under the seat , but also
assures a solid ground connection for the rig,
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On the Cover

Ma rat hon Ham - Joe Bruno,
WB2VVS, of Pleasantville, New York,
is one of some 300 hams who fan out
across New York City on the first
Sunday of November each year, pro
viding communi cations for the annual
New York City Marathon.

It's a marathon event for the hams, as
well as the 25,000-plus runners, as they
comprise-for one day each year-the
largest non-emergency ham radio net
work ever put on the air. The hams cover
the 26.2-mile course along with the run
ners, operating a variety of nets dedi
cated to logistics-making sure neces
sary supplies, facilities, and volunteers
are in place before the runners arrive
medical traffic, runner dropout infor
mation , and specialized communica
tions around the starting area and the
finish line.

The race course winds through all
five boroughs of New York City, from
the start at the toll plaza of the
Verrazano Narro ws Bridge in Staten
Island to the finish line in Manhattan's
Central Park. WB2VVS is pictured at
Mile 16, the Manhattan end of the 59th
Street Bridge, where runners enter
Manhatt an for the first time to the cheers
of tens of thousands of New Yorkers
and other race fans from around the
world who line the streets.

Nearly every city has some event
each year for which hams can provide
useful-often lifesaving-communi
cation. To get involved, contac t your
local radio club, ARES/RACES group,
or your ARRL Emergency Coordinator
or Section Manager. (Cover photo by
Larry Mulvehill, WB2ZPI)
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Mini-Review: The Standard C5718DA

The C5718DA is a tiny (5-1/2 X 1-1/2 X 5-1/4 inch) and light (2 pounds) dual
band radio that is designed specifically for remote mounting. The basic radio comes
with the full-featured CMP843A remote-control speaker microphone and is 9600
baud packet ready. It has 20 memories available per band, but the optional CMU
182 memory unit (approxim ately $50) provides 100 memories per band. A full-fea
tured front panel is available for about $220 if you don't want to rely on the mic for
all functions and displays . This front panel can also be remotely mounted with an
optional extension cable (the 6.5-foot CAW-573 or 13-foot CAW-574). The prices
of the CAW-573 and CAW-574 extension cables were very close, so I decided on
the longer of the two so as to give me more mounting options. One of these cables
will pretty much be a necessity for a remote mounted radio. There is even a split
cable available for connecting two microphones to the C5718DA (CAWc570). The
only other option I went for was the CAW-572 13-foot microphone extension cable.

"The C5718DA has all the usualfeatures, including scanning,
CTCSS encode/decode, paging, DTMF, and cross-band repeater
capabilities, that we've all come to expect in mobile radios today."

The C5718DA has all the usual features, including scanning, CTCSS
encode/decode, paging, DTMF, and cross-band repeater capabilities, that we've all
come to expect in mobile radios today. There are three transmit powers available:
50, 10, and 3 watts on 2 meters, and 40, 10, and 3 watts on 440 MHz. The transmit
current drains are 11, 6, and 4.5 amps at the three power levels, respectively. The
receive current drain is 0.9 amps.

The Perfect Radio... Almost
The C5718DA is the perfect radio for this application. However, there are a few

operational features of the unit that I wish were handled differently.
My first complaint is that the PTT (push-to-talk) key is on the right as you look

at the speaker/mic/display. Therefore, you push the PTT button with your thumb.
This is just the opposite of most PTT microphones and handie-talkies.

I appreciate the fact that the C5718DA has the ability to simultaneously receive
the main band and the subband. The subband can be the other frequency band, or
another frequency within the same band. Whichever band you select as the main
band is the band on which you can transmit. It ' s nice to monitor two frequencies
when you're looking for activity, or when you're talking to someone on one fre
quency and are anticipating a call on another frequency . Normally, however, when
you are in a QSO on the main band, you don 't want a QSO on the subband to inter
fere with your conversation. And the C5718DA gives you the ability to mute the
subband by 6, 12, or 18 dB (determined in a setup menu) when you have the main
band selected.

However, there is one problem: when you change to the subband, (i.e. make it
the main band), the audio is still muted. The only way to un-mute it is to re-select
the other band, un-mute the subband, and then reselect the subband as the main
band. It would be far better for whichever band is selected as the main band to auto
matically un-mute, and for the subband to automatically mute (assuming the sub
band mute function is turned on).

If the 18 dB of subband muting isn't enough (surprisingly , it often isn't enough),
you can also tum off the subband when the main band is selected. This takes only
two keystrokes. But now, you cannot change bands! You must first tum the sub
band back on, then change bands. It would be much better for you to be able to
change bands easily, and have the new subband automatically tum off when this
option is selected.

As I noted above, though, it' s absolutely perfect for this no-holes, no-wires, no
radio(!) installation, despite its few minor flaws. And if my XYL is happy, I'm
happy! List price for the C5718DA is $849.00.
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For more information on the products mentioned in this article, contact:

Resources

GET
THE
ATV
BUG!

(660) 882-2734
htt :/www .<J l enmartin .com

CIRCL E 70 ON READER SERVICE CARD

A!!!J!YJL..
13620 Old H w y 40

Boonville M O 65233

Contact us for a free
catalog containing our

full line of
Towers U Accessories!

WEDIRECTRF

~C~:~l~~~~~~
Lebanon . ME.04027..

Tel: (207) 658-7758 Fax: (207)
e -m ail:k 1w hS@Wo rldpat h.n

25 Newbridge Rd., Hicksville,NY 11801
Phone 516·681·2922 FAX 516·681·2926

Any Tech or higher ham can transmit live action color and
sound video from their camcorder, just like broadcast, to other
hams. tt'efun. lowcost. andeasy! Uses any TVsella receive.
add our TC70-10 ten wall 420-450 MHz Transceiver, and
antenna - no other radios. See ARRL Handbo ok page 12.46.

HAMS: Ask for our free 10 pg A TV Catalog.
Wehave it all. dOWnconverters, transmitters. antennas.
am s, etc. for the 70. 33. 23 and 3cm ATVham bands.

~

No Problem!
Many new cars today significantly

restrict your ability to physically mount
ham rigs in them. And, properly wiring
up the radio and antenna system can be
even more challenging. The Standard
C5718DA, with its full remote control
speaker/mic/display, and the Diamond
K600M antenna mount may give you the
ability to overcome a seemingly impos
sible mobile installation problem. It cer
tainly did in my case! •

cable through the trim of the car: For the
antenna itself, I chose the Comet B-20, a
30-inch-long black dual-band antenna
that also isvery unobtrusive.

Finally, depending on your car's color,
you may wish to paint the mount and
antenna to provide a better color match.
I've had very good success with the
enamel "appliance" spray paints avail
able at Home Depot and other home sup
ply stores. There are colors available to
match just about any car!

Comet Antennas, NCG Company, 1275 N. Grove St., Anaheim, CA 92805;
Phone: (800) 962-2611 or (714) 630-454 1; Fax: (714) 630-7024. .

Diamond Antennas/RF Parts, 435 S. Pacific St., San Marcos, CA 92069; Phone:
(760) 744-0900; e-mail : <rfp@rfparts.com>; Web: <http://www.rfparts.com>.

Standard Amateur Radio Products, Inc., P.O. Box 48480, Niles, IL 60714; Phone:
(773) 763-0081; Fax: (773) 763-3377; Web: <http://www.stdradio.com>.

How About an Antenna?
OK. All we needed now was an anten

na. Remember the rules? No holes and no
wires! The answer to this part of the prob
lem came in the form of the Diamond
K600M variable angle trunk mount. This
is a sleek and very low profile SO-239
trunk lip mount that permit s vertica l
antenna adjustment over a nine-degree
range (if that' s not enough, the K400 has
wider range-s-ed.i . The K600M has a
black base with a chrome UHF connec
tor and really looks good on the XYL's
dark green Mustang. The mount comes
with a 16.5-foot length of low-loss coax
cable (has about the same diameter as
RG-8X). The PL-259 atthe rig-end ofthe
coax is attached to the coax with a small
diameter special RF connector of some
sort. This enabled me to unscrew the PL
259 connector and then easily fish the

be programmed to be on or off, or you
can connect an external speaker if you
prefer that approach.

Photo D. All that's visible ofthe C5718DA in Debbie's car is the speaker/micldisplay and a bit
of coiled cord-the perfect solution to mounting a radio , with no holes and no wires, in a car

with no on- or under-dash mounting space.
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Back in July' s "Q&A" column, reader Jim Seipe l, KB(l}PTC,
of Colwich, Kansas, asked fo r advice on converting an old
Motorola Motrac transceiver to the 6-meter ham band.We were
only able toprovide afew generalpointers at the time, but, once
again, our readers have come through in the ham spirit ofshar
ing our knowledge and experience. Since we're sure Jim isn' t
the only ham with access to an old Mot rac and an interest in
puttin g it on 6 meters, we're going to share with all ofyou this
very detailed response sent to Jim by Dick Warren , W7TIO:

Hi Jim:
Saw your note in CQ VHF and thought I might help. I'm a

retired professional technician, and used to work on Motracs ,
but so long ago I've forgotten some of it, and I no longer have
a tech manual on them.

If the radio originally worked, it shouldn't need much to put
it back to work. To get into your radio, you need a 2135 key.
ALL Motorola radios used that key to prevent tampering and
to preserve the integrity of the technician 's readings.

A Fewthings...
To retune the radio to a ham channel, you need to be able to

"peak" and meter the radio ' s transmit and receive sections.
Motorola used negative hot, positive ground current metering
of its circuits, whereas G.E. used voltage. The metering was
based on a 50-microamp center-zero meter, so if you find a 50
microamp meter, it need s to have a meter reversal switch
(DPDT) to reverse the readings as needed. It also needs a cur
rent limiting resistor in series, but I forget how much.

The metering socket is a phenol socket at one side of each of
the transmit and receive decks that resembles a 9-pin miniature
tube socket with extra pins. There are numbers on the socket
pin jacks, and, as I rememb er, on the receive side, pins I and 2,
are metering points for the RF amplifier and pin 3 is the IF
metering point. If not, 2 and 3 would be for the IF, and, either
way, 4 and 5 are the discriminator. Do NOT mess with these 4
and 5 points or try to adjust the discriminator coil. You should
NOT have to disturb the IF tuning , either.

Channel Elements
Motorola also used "channel elements," little assemblies that

the crystals were mounted in that had temperature-balanced
coefficient components that the crystals worked with.That way,
the crystals didn 't drift in frequency with temperature changes.
You need to have crystals that work with these assemblies, and
ifyou choose to open these and replace the crystals, be sure that
the crystal manufacturer had the element number to match the
crystal to. I have done this successfully. If you have no element ,
you need to find one first.

Motorola made these sets in two frequency ranges : 30 to 40
MHz and 40 to 50 MHz. The 30- to 40-MHz models had capac
itors across the coils in the RF amplifier and mixer sections to
bring down their tuning ranges, but the 40- to 50-MHz units
normally did not. If yours is a lower frequency model and has
these extra caps, remove them. The model number will tell you
what range it was made for.
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As you tune up the receiver , put in an on-frequency signal
that is in the noise, since you are dealing with a couple of lim
iting stages that you don 't want to saturate. As you go into the
transmitter, you will probably find a tube in the output stage, at
the back. It might be "flat." You will also find HIGH VOLT
AGE on two of the metering pins, which is where the final plate
current is read, NOT against ground. You might also find a "tune
up/normal" switch in the transmitter section . Put this in "tune
up" so as to protect the final on reduced power until it is tuned .

All of these commercia l mobiles are made for use with ver
tical mobile antennas fed against ground, so this set is made for
50-ohm antenna connections. Also,commercial radios are made
to measure power output at the antenna jack, NOT power input.

Color Coding
If you have the original cables, they are color-coded and will

save you a lot of guesswork. Here ' s what's what:
DC Power input- Large red wire is transmitter power; small

red is switched (ignition key) power to the TjR relays and "on
air" light. Green is receive r power and will light pilot light.
Short black wire is ground to car.

There will also be a plug in assembly in both the transmitter
and receiver called "Private Line"TM. This is a sub audible tone
system (know n generically as CTCSS, or Continuous Tone
Coded Squelch System-ed.) that keys the other end ' s receiv
er, runs the repeater if the radio is set for it, and may open your
receiver 's audio. For receiving, this should be turned off. The
mic hank-up bracket may have had contacts in it and a switch
for listening before transmitting.

Random Not es
Motracs also had a plug-in DC power-in polarity reversal

"pack" assembl y feature that allowed positive ground. You
want to check that before you power up!

Multi channeling: Motorola advised that these sets not stretch
out to more than 500 kHz without degradin g, but I've run them
out 1.5 MHz without problems. I'll stop here, and you can tell
me what you have and ask questions.

73 and CUL,
Dick Warren, W7TIO

If anyone has additional information to share,pleasefee lfre e
to pass it along.

Q: Afterreading Gordon West' s article on the ICOM IC-T8A
in the July issue, I decided to go out and purchase it as my first
HT. In Mr. West's article, he mentioned that on 6 meters with
an outside antenna, he worked a station almost 900 miles away.
I was curious what type and size antenna he was using. I would
like to try to catch so~e E-skip and am curious as to what size
antenna Mr. West used . I thank you in advance for any infor
mation that you may have.

Sincerely,
Greg Schrager, KF4ZXD

Boca Raton, Florida
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A: I'm not sure what kind of antenna
Gordon was using with the T8, but when
6 meters is open, you can work 900 miles
with a wet noodle! (well , almost). Peak
times for sporadic-Eon six are June and
July (althou gh this August was very
active) with a smaller peak around the
beginning ofwinter.It generally drops off
to nearly nothing around the equinoxes
(but thisfall may be good ifsome F2prop
agation pops up).

OnFM,just keep tuned to52.525MHz,
the national simplex fr equency, and lis
ten for faraway signals to start popping
in. I regularly worked into 4-land this
summer on six from my hom e in New
Jersey with a 50-watt Azden PCS-7500
and an omnidirectional AEA Halo -6
antenna on my roof at about 25 feet
above the ground. Be sure to f ind out
your grid square from local hams who
are active on VHF, since f olks fr om f ar
away are going to want to exchange that
info with you.

Thefollowing question was sent to CQ
VHF "Antennas, Etc." columnist Kent
Britain, WA5VJB :

Q: Concerning the "J"-driven cheap
Yagis: As per your article (August '98
issue), I sent awa y and received the
Central States Proceedings which covered
your "cheap Yagis," but unfortunately
there were no dimensions for poor guys
like me who are still on 146.52 MHz. Just
out of curiosity, could I use the DL6WU
antenna dimensions and use your driven
element with an overall length the same

. :,."

'\. as his folded or split dipole lengths?
Also , can I just connect the braid and

center conductor of the coa x to the true
centerline of the element, or should I off
set them as in your wooden design s? I'm
building a portable take-down mod el and
I can connect the coax anywhere Twant,
hence my curiosity.

Thanks and 73,
London Lew is, WH6FV

Honolulu, Hawaii

WA5VJB replies:

The DL6WU is an excell ent Yagi , but
it has a 75-ohm feed versus my 150-ohm
feed , so there will be some mismatch if
you just substitute the driven elements.

As for dimensions, my October column
had the figures for both 2 meters and 222
MH z, and I'm wo rkin g up mod els for
other bands.

On your question of where to put the
feedpoint, to make another reader happy,
I actu ally calculated the voltage offset of
1/4-inch on 432 MHz and it was .4%
(that' s point-four percent, or .004-ed.).
I 'think you 'll be OK. If you can measure
SWR ,just prune for lowe st SWR (on pro
totype units , I slip a piece of brass tubing
over the end of the driven element and
slide it back and forth for best match) and
you' re perfect.

Q: The ARRL Repeater Directory gives
the DX Window on 6 meters as 50.100 to
50 .125 MHz , but none of the other bands
have any listed that I can see. Do they have
them, and , if so, what are they?

George Clark, K04QR
Grandy, North Carolin a

A: None ofthe other VHF/UHF bands
have designat ed DX windows becaus e
they do not normally support interna 
tional DX propagation. For the purp os
es of the 6-meter window (which several
groups now support expanding to50.150 ,
by the way, with the domestic callingfr e
quency moving to 50 .200), DX is defin ed
as stations outside the continental U.S.
and lower-tier Canadian provinces. It is
highly unlikely that you will be able to
make contacts outside these areas on 2
meters or above without the use ofsatel
lites (for which there are designat ed sub
bands). While efforts are being made to
bridge the Atlantic on 2 meters, it hasn't
yet been done.

Do YOU have a question about any
aspe ct of "Ham Ra dio Abo ve 50 MHz"?
We'll do olit best to give you a clear ,
concise answer--or if it's riot a que s
tion that hasjiist one easyanswer, then
we'll invite readers to offer: their solu
tion s. Se~d yOur questions~t(f:Q & A,
CQ VHF magazine , 25 Newbridge Rd .,
Hicksville, NY 1180 1; via e-mail to
<CQVHF@aol.com>or <721 27.745@
compuserve.com >; or via our Web page
at <http://members .ao l.com/cqv hf/>.
Be sure to specify that it's a question for
"Q& A."

~);().S4_MHzC~pability: C~mplete
.6M Band Coverage. -

• Output Power: SW, High;1WLow.
• Fully Programmable CTCSS

Tone Frequency.
• Full Repeater Capability.
• Sealed Rechargeable (Ni~Cd)

Battery Pack Included.
• Accessories Included:

Flexible Ant~nna, Belt Clip
and Wrist Strap. . -

• Key Lock :..F»~~vents Accictental.
- Activation .of 'ncorrect Buttons.
• Back lit LCD information'Display.
• 6" H X 2 1/ 2 11W x 11/ 4 I1D. --~~
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B'ook Review: "Six Meters
A Guide to the Magic Band"

(Revised Edition)
For a good start on a great band, get this revised and updated
guidebook by Ken Neubeck, WB2AMU.

By Rich Moseeon, W2VU
(cqvhf @aol.com)

...---

Y'

$12.00

REVISE 1998

. ~KEH HEDBICK, WB2AMO

S1 rn
AGUilE TO THE MAGIC BAHI

An Excellent
Beginner's Guide

This book is ideal for the newcomer to
6 meters or the occasional operator; it was
just right for me, even thou gh I'd had
some limited contact with the band (some
AM work while in college and occasion
al visits during contests or while at other
people 's shacks). The revised edition is
even better.

Don 't look for deep technical discus
sions or lots of construction projects.
Although Ken is fully capable of both ,
that' s not what this book is about. What
the book is about is the magic of "the
magic band ," how far you can expect to
work, the different kind s of propagation
that carry your signal s to great distances,
the basics of what equipment and anten-

*Rich Moseson, W2VU , is Editor of CQ
VHF magazine.

The first time I met Ken Neubeck,
WB2AMU, was at the 1995 Eastern
VHF/UHF Conference. He was

orbiting Styrofoam balls around each
other to show how the relationship
between the sun and the Earth affects spo
radic-E on 6 meters, and I was looking for
writers for a brand new magazine (the one
you're reading). Impressed both by Ken's
knowledge and the clarity of his explana
tions, I bought a copy of his book, the orig
inal edition of Six Meters-A Guide to the
MagicBand,and talked to Ken about writ
ing for CQ VHF. He's been a regular con
tributor since the very first issue.
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nas you' ll need, operat ing hints, etc.
There's a whole chapter on preventing and
curing TVI (TV interference) problem s
(important for a band that 's been dubbed
"the TVI band"); another whole chapter
on sporadic-E and aurora, and a brand new
chapter on 6 meters around the world.This
new chapter was made necessary by the
band' s explosive growth in Europe over
the past five years, and the likelihood of
U.S.-European openings as the sunspot
cycle climbs toward its next peak.

Also updated is the final chapter , titled
"The Future of Six Meters" in the origi
nal edition (and quite uncertain about the
band 's outlook), and changed in the revi
sion to the much more optimistic "The
Band That Refused to Die." This reflects
the sea-change that has occurred on six in
the past few years, evolving from an
underused ham radio backwater to the
hottest band in the hobby today; from a
band for which equipment was difficult to
find to one that' s included on practically
every other HF or VHF rig that comes
onto the market today. Its rediscovered
popularity may be propelling six back
toward its pinnacle in the late '50s and
early '60s when, it seems, nearly every
ham who started out in that time frame

will tell you they "got started on six."
Unfortunately, the first chapter of Ken's
book still refers to 6 meters as "the most
underpopulated of all the bands." Ifitever
really was, it certain ly isn't any more.

A Couple of Nits...
Of course , nothing is perfect and this

book is no exception. Fortunately, most
of the inconsistencies are minor. The
biggest goof was the omission of half the
frequencies used for radio control (R/C)
on 6 meters . Of course, if you get into
ham R/C, you'll quickly find the others
(they' re also listed in "Beginner's Comer"
in the July, 1998, issue of CQ VHF.

A mistake carr ied over from the first
edition is misidentifying Tim Marek, the
former NC7K, as NC7R-especially
now that he' s K7XC. Plus, Ken is listed
as the "VHF+" columnist for CQ maga
zine (he 's not; Joe Lynch, N6CL, is);
and-my biggest gripe-the list in the
Appendix of magazines that regularly
cover 6 meters doesn 't include CQ VHF!
Ken certainly knows that it does, since
he provides the bulk of that coverage
(along with NC7R, umm NC7K, umm
K7XC). Ken says he included CQ VHF

in his original submission, but that it
apparently got lost somewhere in the
editing/publishing process .

In addition , much of the material in the
book will look familiar to regu lar CQ
VHF readers; the benefit to the book is
that all the information is in one place and
you don 't have to go searching through
stacks of magazines to find what you' re
looking for.

All in All
All in all, though ,Six Meters-A Guide

to the Magic Bandis a worthwhile invest
ment for any active 6-meter operator and
particularly for the newcomer to the band.
If you operate six, or want to, you should
own this book. •

Resources
Six Meters-A Guide to the Magic

Band (Revised Edition) , by Ken
Neubeck, WB2AM U, is published by
Worldradi o Books, P.O. Box 189490.,
Sacramento, CA 95818-9490; Phone :
(916) 457-3655 ; Web: <http://www.
wr6wr.com>. Price is $12 + $2 ship
ping to U.S. addresses.

I CAT-300 Repeater Controller I
Att ention Repeater Owners
Finally a repeater controller with a Tl voice synthesizer andfull
f eature autopatch incredibly priced at $299.00.

Features Include:
v Voice Synthesizer
V (412) Word Vocabulary
v Twelve Voice Messages
v Two Voice Identifiers
v CW Identifier
v Full Feature Autopatch
V User Speed Dials
v Emergency Speed Dials
v Reverse Autopatch
V DTMF Key Pad Test
v DTMF Repeater Access
v DTMF Repeater Muting
V (56) Control Functions
v Remote Control Switches v Female Voice & Sound Effects
v Hardware Logic Inputs v Programmable Courtesy Tones
v DVR Controller Ready v Programmable Codes and Timers

Write or Call for brochure describing the CAT-300 Controller ,
including schematic. voice word list, and control functio ns.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.
4631 N.W. 31st Avenue , Suit e 142
Fort Lauderdale, Florida 33309

Phone: (954) 978-6171 - Fax: (561) 488-2894
http ://www. cataut o.com

~~m~ IAm;;J 1A1i"5;1, Ii',/<x ~, TX AX TX RX TX AX TX AX

~ ~ rs ~~ , ~ rs , ~ rs
TX RX

~ .~ DUPLEXERS
PROFESSIONAL DUPLEXERS FOR APPLlCA ·
TION IN THE TWO METER, 220, AND 440 MHz
AMATEUR BANDS. OTHER MODELS ARE AVAiL
ABLE FOR UHF ATV AND 1.2 GHz.

MODEL 28-66-02A

100 dB ISOLATION AT 5.0 MHz SEPARATION
350 WATT POWER RATI NG

The TX RX Systems Inc. patented Vari-Notch"
filte r circuit, a pseudo-bandpass des ign, pro
vides low loss, high TX to RX, and between
channel isolation, excellent for amateu r band
applications. TX RX System s Inc. has been
manufacturing multicoupling systems since 1976.

TX RX SYSTEMS INC.
8625 INDUSTRIAL PARKWAY, ANGO LA. NY 14006

TELEP HONE 716-549-4700 FAX 716-549 -4772 (24 HRS.)
e-mail: sales@lxrx.com

A MEMBER OF THE BIRDTECHNOLOGIES GROUP
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Fun on a Budget:
QRP'n via 5atellite

Do you like pinball machines, computer games, and new amateur radio
adventures'? This month's column describes a unique pursuit
comparable to all those challenges rolled into one. It's terrific fun
in a dozen different ways. Take a look at our introduction and
join the action!

OKgang...we've been talking
theory and technical aspects
of circuits for several

months straight. Now it's time to break
for some real radio f un-and introduce a
few new ideas and areas of specia l inter
est along the way! What kinds of ideas
and areas , you ask?

Basically, we ' re talking about jo ining
OSCAR satellite activities "QRP style,"
tracking orbits and Doppler shifts the
easy way, fine-tuning your operating
techniques , and homebre wing mini an
tennas. Exciting? You bet! It could even
give your hobby a new lease on life by .
opening a variety of previously unreal
ized or overlooked doors of captivating
pursuit. Amateur radio is filled with
un ique activities. That's what keeps it
new and infinitely rewarding year after
year. Don't limit your enjoyment. Con
tinue expanding your horizons-always!

Int roducing OSCAR
As you may know, several amateur

rad io satellites (OSCARs, for Orbiting
Satellites Carrying Amateur Radio) are
presentl y operational and orbiting the
Earth every day. One satellite in particu
lar,AO-27 (see Figure), is in a fairly near
earth orbit and carr ies a 145.850-MHz
input/436.795-MHz output FM repeater.
Yes , and you can operate through this
high-flying repeater using only a dual
band handheld transceiver and a small
gain -type whip antenna. The satellite
treks across the sky above or near your

Photo A. CQ VHF columnist Dave Ingram,
K4TWJ, ready to catch an AO-27 pass.
Outdoor location ensures a clear sky view in
the satellite's direction oftravel. With a bit of
luck, three or four quick QSOs can be con
ducted during a I2-minute pass. Details in

text . (Photos courtesy K4TWJ)

QTH a couple of times a day, and its high
in-the-sky position yields a range or
ground "foo tprint" of up to 2,000 miles.
Depending on where you are in the U.S.,
you may even work into Canada, Alaska,
Mexico, Central America, or the
Caribbean via AO-27.Thisis QRP 'n with

a unique new twist, and it's a treat! Start
planning your operating strategy today
and give it a good old college try! You' ll
love it! Need a nudge? Read on!

Amateureatellltee:
A Crash Course
(No Pun Intended!)

Thanksto "Orbital Elements" colum
nist Ken Ernandes , N2WWD, and Editor "
Rich Moses on, W2VU, prime inform a- :
tion on our OSCAR satellite program is
fea tured regularly here in CQ VHF.
Presenting more than a sam pling of
satellite informa tion in our limited space
is obviously impos sible, so I encourage
you to read a stack of back issues to
expand your knowled ge of satellites. If
you do become hooked on satellites,
incidenta lly , consider visit ing the .
archives of your city's main library and
reading OSCAR articles in CQ and QST
back to the program's beginning in I961.
It' s fascinating!

Two basic facts you' ll learn right off
the bat are the types and orbits of various
satellites (called "P hases") and their
bands of operation (called "modes").
Low/near-earth orbiting satellites carry
ing transmit-only beacons like the early
OSCAR 1 and 2 were Phase I "birds."
Low-orbiting satellites carrying wide
band SSB/CW transponders for relaying
signals back to earth are Phase II units (as
are the many amateur satellites relaying
digital signals). Satellites in high ellipti-
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Meet AO-27
AO-27 is a low orbiting/Phase Il-type

spacecraft with a unique difference.
Rather than carrying a wideband SSB/
CW transponder, it has an FM repeater.
You access it crossband repeater-style by
transmitting on 145.850 MHz (± Doppler
shift) and receiving on 436.795 MHz (±
Doppler shift). Doppler shift is an appar
ent (but very real) change in frequency
like the changing pitch of a train whis
tle-that occurs because the satellite is
moving quickly in relation to your sta
tion. A frequency relation chart with

cal orbit s and carrying wideband
transponders can relay signals over one-

-"'.. third of the world 's area (DX galore!),
.and are called Phase III satellites.
(What's a transponder? Basically, it 's a
dual-band repeater with a very wide
bandwidth capable of retransmitting sev
eral signals at one time-and it works on
SSB or CW as well as FM.) Transponders
are usually 50 or 100 kHz wide, with
SSB/CW inputs on one band and related
outputs on another band (see Table I).

That is enough background informa
tion; now let 's focus on this column' s
"star satellite"!

Satellite QRP'n:
A Peek Preview

Suggested/authorized operating times
are determined and specified in bulletins
from AMSAT, the Radio AMateur
SATellite Corp. These bulletins are post
ed on the Internet and also transmitted on
14.282 MHz at 1900 UTC Sundays. As
of this writing, AO-27 is available for
weekend operation with weekday use
unofficially acceptable, but that' s subject
to change if it 's abused. Check AMSAT
bulletin s for latest details. (The AO-27
amateur transponder shares space and
power on its satellite with EYESAT, a
commercial transponder, which has pri
ority fo r usage during business days!
hours.-ed.)

After you have experienced the thrill
of high flying QSOs by satellite, inci
dentally, I heartily encourage joining
AMSAT to further your knowledge and
enjoyment of space communications. In

Surely the most logical and effective way to visualize VHF/UHF QRP 'n via satel
lite is with a quick description of the adventure. A real life example follows:

The time is 11:00 a.m. on a crisp fall morning. According to my calculations,
AO-27 is due to trek from north to south over the eastern U.S. coast during the next
12 minutes. Equipped with my 2-watt dual-band FM handheld transceiver, earbud
'phones, a snap-on quarter-wave whip antenna, and a pocket recorder for logging,
I head outdoors for an unobstructed signal path to the satellite (Photo A). The satel
lite appears as expected, with a continuous string of QSOs activating its previous
ly mouse-quiet 70-centimeter downlink frequency.

I call a station while listening on the earphones to ensure my own 2-meter signal
is being relayed and can be heard on the satellite 's output/do wnlink frequency.
Nothing. Folks continue QSOing like I am not even there. Bucking the odds is fun,
but life at the top can be lonely. I call another station while slowly moving my talkie
and antenna in a sweeping arc motion. Hopefully, I can match the satellite 's roll
and changing signal polarity. Whoa Dave-right there! Now I hear my own signal
and voice being relayed! The station I called vanished , but another station (in Idaho,
no less!) is answering me. We exchange quick greetings, then three strong stations
"capture" the satellite repeater and work each other in rapid succession.

The satellite has now risen high in the sky and relayed signals are stronger but
"scratchy." Oops, it is Doppler shift correction time. Quick checking my watch and
the frequency chart on my rig, I change uplink and downlink frequencies by 5 kHz.
Folks are now knocking off lO-second QSOs like crazy. I call a station in Virginia.
A stronger station clobbers my QRP signal. I listen very closely and precisely time
my next call. "QRP Alabama" gets through the mixture of voices. The Virginia sta
tion returns with "The QRP in Alabama-you are 4 by 5, repeat your call letters."
Another strong station jump s in and works the chap in Virginia. Signals are again
becoming scratchy. Quick Dave-Doppler correct your frequencies again! Keep
that talkie and antenna tilted to match the satellite's polarity! I quick-reply to the
Virginia station. He confirms my call letters.

Now a station in Texas is calling me. I snap out a fast reply. U.S. signals are dwin
dling. A couple of Spanish voices are heard. My downlink signal is weak...
weak...gone. AO-27 is gone...until an hour and 42 minutes later when a Midwest
pass again fires up excitement. Wow-what a blast!

approximate Doppler corrections for
each 2.5-minute period in an AO-27 pass
is given in Table 2. Rubber-band a copy
of the chart to your rig for quick and easy
reference (see Photo B). If your rig can
store frequencies for both bands in single
memory slots, you're in luck with easy
"memory tuning." Otherwise, you must
select bands and step-tune your VFOs by
hand in 5-kHz increments (practice on a
couple of passes and it's easy!) . .

AO-27 typically makes one or two
good orbits in range of your QTH every
day. These passes are usually between
10:00 a.m. and 1:00 p.m. local time, when
the satellite is in sunlight, traveling from
north to south, and its repeater is switched
"on" for operation. Two other passes
occur 12 hours later, When the satellite is
in darkness , traveling south to north, and
its repeater is switched "off."

Photo B. Equipment comprising K4TWl' s
QRP satellite station incl udes an Alinco
DJ-580 2-meter/70-centimeter FM talkie, a
Premier RD-78 dual-band whip, earphones/
earbuds ,and tape recorderfor no-fumble log
ging. Note fr equency relationship chart rub
ber-banded to rig. QSLs are from a couple of

previous AO -27 QSOs.

, -
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AO-27 Quick Start Table 1

Table L Lnsatellite-speak, "mode" refers to a combination ofuplink/downlink bands , not FM
or SSB. Here are several common satellite modes .

AMSAT, the major ham satellite organization, is in the process of changing the
mode designators to reflect both the input, or uplink, band and the output , or down
link, band. The single-letter designations in parentheses are the old style, still used

f
by many hams. ~

Ready to try your skill at QRP 'n with
AO-27? Let's quickly review some
major points to ensure your success
right from the start:

First, you should know when AO-27
is in range of your QTH and its gener
al path of north-to-south travel
(whether it treks overhe ad, east or west
of your QTH).You probably don' t have
a tracking aid at this early time, so some
mid-U .S. passes for a few days in
November are shown in Table 3.
Actually, these are near mid-U.S. pass
es; if you live near the east coast, try
listening for a closer pass an hour and
42 minutes earlier; if you live near the
west coast , check for a closer pass an
hour and 42 minutes later (also remem
ber to convert UTC to your local time).
Use N2WW D's info in April '98 CQ
VHF to estimate pass times and dates
not shown , then perfect your own track
ing method or technique.

Use earphones/earbuds and full
duplex operation to listen for an open
frequency and monitor your satellite 
relayed 70-centimeter signal while
transmitting on 2 meters. Reduce/open
your rig 's 70-centimeter squelch so you
can copy weak signals . Follow the
satellite's movement and signal polar
ity with your rig's whip. Remember
maximum radiation is broadside to the
whip. This is vital to QRP success
because you must use all available
assets to your advantage.

Finally, watch that Doppler shift!
Use our included frequency chart as an
operating guide . Change frequencies
approximately every two minutes.
Move through QSOs quickly , be accu
rate, patient, persistent, and enjoy out
gunning the big guys!

addition to receiving a timely newsletter
and reduced prices on software , etc., your
annual dues ($30/year in the U.S.) will
help fund and support both present and
futur e satellites. The addre ss is the
"Resources" box.

Tracking Satellite Orbit s
Using AO-27 (or any other OSCAR

satellite) requires knowing precisely
when it's within range of your QTH and
its direction of travel in the sky. The most
common and popular means of accom
plishing this "tracking" is using a com
puter program initialized with Keplerian
data from AMSAT bulletins. A handy
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TRANSPONDER

2 m in/10 m out
70 ern in/2 m out
2 m in/70 em out
1.2 GHz in/70 em out

"getting started" program for IBM com
patibles is available from Carl Gregory,
K8CG, at <http ://www.sat-net.com/
winorbit>. It 's a bare bones program, but
the price is right (it's freeware!) . Other
and more elaborate programs are avail
able from AMSAT's Software Exchange
(see "Resources").

Another quite clever tracking method
that streamlines the approach to visual
izing mechanics of orbits and using intel
ligent logic in lieu of a computer pro
gram was described by "Orbital
Elements" columnist Ken Ernandes,
N2WWD, in the April '98 issue of CQ
VHF. Check it out! Ken really takes the
mystery out of orbits!

Ashe explains it,AO-27 travels anever
changing path and makes one revolution
around the Earth every 102 minutes. Since
the Earth rotates ever so slowly beneath
AO-27, each orbit seems shifted 22.5
degree s longitude west of the previous
orbit. Typically, this shifting places one
orbit over the eastern U.S., the next orbit
over the U.S. heartland, and the following
orbit over the Pacific Ocean out from
Washington, Oregon, and California. AO
27's 22.5-degree westerly progression
every hour and 42 minutes and the Earth's
movement of 360 degrees in 24 hours are
not even multiples, so one day's "eastern
U.S.pass" eventually becomes the "heart
land orbit." That orbit, in tum, becomes a
"western U.S. orbit" while the "over
Pacific Ocean orbit" moves over Hawaii
and an "over Atlantic orbit" moves into
range of the eastern U.S. AO-27's path of
travel around the world, however, never
changes position. Get the idea?

"

Equipment Requirements
Here is where the game really gets

exciting! Many OSCAR enthusiasts con-

MODE

VIA (also known as Mode A)
Mode UN (also known as Mode B)
Mode V/U (also known as Mode J)
Mode U/S (also known as Mode S)

Figure. Line art sketch of AO~27. The little "
satellite is covered with pho tocells and is
small enough to sit on an auto's rear seat.

Sketch courtesy AMSAT.

sider high power multimode transceivers
and circularly polarized beam antennas
steerable in both azimuth (north- south)
and elevation (up-down) basic equipment
for satellite commun ications (see Photo
C) . Some setups even sport computer
posit ioned antennas for automatic satel
lite tracking. Nice indeed! Comparative
ly, a QRPer operating AO-27 uses only a
2- or 3-watt talkie and an extended length
whip to achieve the same long-dis tance
communications. Impossible? Not at all.
And it' s fun! It also proves , as I always
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Table 2. Uplinkldownlinkfrequency relations and Doppler shift corrections for each approx
imately 2.5 minutes ofanAO-27 pass. A good high-in-the-sky pass is typically 12 minutes long
from northern horizon AOS (Acquisition OfSignal) to southern horizon LOS (Loss OfSignal).

TRANSMIT/UPLINK
Frequency (MHz)

145.845
145.850
145.850
145.850
145.855

Table 2

RECEIVE!DOWNLINK
Frequency (MHz)

436.805
436.800
436.795
436.790
436.785

NOTES

AOS

Middle of pass

LOS
I

Table 3. Predicted times of some AO-27 passes over the mid U.S. during November. Use this
info and try your hand at QRP' n via satellite! If you live in the east, plan on a pass about an

hour and 40 minutes earlier; out west, lookfor passes about an hour and 40 minutes later.

Table 3

Colorado
Missouri
Missouri

<, Illinois
Utah
Colorado
Kansas
Illinois
Illinois
Utah
Kansas
Illinois
Colorado
Colorado
Kansas
Colorado
Utah
Colorado

\

MIDDLE OF PASS

TIME IN UTC (6 mins. GEOGRAPHIC AREA
after AOS and 6 mins. (Satellite over listed state)

before LOS)
1658
1630
1648
1623
1735
1709
1642
1613
1632
1722
1651
1624
1713
1730
1636
1722
1740
1714

AO-27

1
2
5
6
7
8
9
10
13
15
16
17
19
22
24
26
29
30

DATE
(Nov., 1998)

say, that "the operator rather than the fig
makes the difference!"

The secret ingredients for success, so
to speak, are a good dual-band talkie, a
high-performance whip antenna and even
higher performance operating skills Your
talkie shouldbe capable of transmitting
and receiving simultaneously, include
extended 70-centimeter reception down
to 436.780 MHz and tune VFO frequen
cies in 5-KHz steps. It also needs a stur
dy antenna socket (BNC, preferably) and

r-. - earphones wired for receiving only 70
. centimeters in both ears. A 12-volt/5

watt battery pack is optional, if you lack
QRP confidence.

_'\ With respect to antennas,forget trying
-, to use your talkie's standard "ducky"; it's

too lossy. Opt for a full length quarter
wave 2-meter/half.wave 70-centimeter
whip like Premier's 16-inch-tall RD78 or
MFJ's 17-inch-tall 1717. Another good
antenna to try is Premier's high-gain AL-

- 800 pull-up whip for 2 meters and 70 cen
timeters. It's 34 inches tall when extend
ed and pumps out a stout signal!

Finally, operating expertise is a
QRPer's greatest asset. Practice accura
cy in copying signals the first time around
and in timing your return call. Be patient,
yet persistent, and you'll soon get the
knack of it.

More "how-to" guidance and details
are coming next month. Meanwhile, let's
QSO on AO-27! Listen for me. I'll be the
weak one running QRP! 73,

-Dave, K4TWJ

Photo C. Circularly polarizedbeam antennas
for 2 meters and 70 centimeters are a sure
sign ofa nearby OSCAR satellite enthusiast.
The combo shown here belongs to Bill
Braithwaite, W4NML, in Idaho and has a nice

clear sky view for top performance.
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All About Ham Radio Satellites

Downloading
Weather Satellite Pictures

You don't need a lot of fancy equipment to download weather images
from Automatic Picture Taking (APT) weather satellites. I do it with a
RadioShack scanner radio and a PC-compatible computer with a
Soundblaster™ compatible sound card. Here's how...

Figure 1. WX-SAT image decoding Parameters. This example is set up fo r capturing visible
wavelength pictures from an NOAA satellite.

Receiving weather satellite pictures
is an activity enjoyed by many
hams as well as a sizable group of

non-ham hobbyists. Some may ask "why
bother?" since weather information is
readily available and even satellite pic
tures can be found on television and the
Internet. But there 's something special
about seeing pictures of the ground and
cloud cover filling your computer screen
as the satellite flies overhead. If you're
watching as the picture is coming down
from the satellite, you have the latest
available weather information. Besides
that, it 's rewarding and just plain fun to
do it yourself.

I was interested in copying weather
satellite pictures for some time before I
actually went ahead and did it. I kept
putt ing it off because of equipment
costs-my money was going toward
upgrading my satellite station (and there
were also those improvements I was mak
ing to my HF station). Then in the August,
1997, QST, I came across an excellent
article by Eugene Ruperto, W3KH (see
Reference 1 in "Resources"). An impor
tant point I realized from W3KH's arti
cle was that I already had the equipment
I needed to download weather images
I didn 't need to spend any money.

W3KH's QSTarticle was very enlight
ening, so if you have a copy of the mag
azine, it would be worthwhile to read it.
For those of you who don ' t have ready
access to the article, I 'll summarize its
most important parts here, and I'll relate

my experience to help you get this setup
to work for you.

What Equipment
Do You Need?

The basic equipment you need to be
able to download weather images from
APT satellites is an FM radio capable of

receiving in the 137-MHz band and a 40
MHz 80486 (or better) PC-comp atible
computer with a Soundblaster" com
patible sound card. You connect the
radio ' s audio output (at the external
speaker output or headphone connector)
to the sound card input ("Line In" is pre
ferred, but you can also get the micro
phone input to work).

By Ken Ernandes, N2WWD (n2wwd@amsat.org)
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Table 1. APT Satellite Information

Figure 2. The WX-SAT Test tool. Use this to set the audio peaks so the largest ones go past
the gray lines (as shown), but do not clip beyond the borders.

Handheld

CIA-HF TM
400kHz-54MHz

Complex
Impedance
Analyzer
Graphical
display of:

• Impeda nce
• Reactance
• Resistance
• Phase angle (Vector)
• SWR and Return Loss

Also shows:
• L&C/conjugate match
• 2:1 BW & Q factor
• Cable distance to first

short or open
• Factory direct $359.95

add $7.50 S&H

AEA
Div. Tempo Research Corp.

1221 Liberty Way
Vista, CA 92083

Tel: 1-800-258-7805
FAX: 1-760-598-5634 
www. aea-wirelessrcom-

First, notice that I selected "NOAA VIS"
as my satellite in the upper left corner.
Next, let me draw your attention to two
things in the Basic Parameters: the "AM"
and the "Basic Amp." The AM refers to
the modulation on the audio sub-carrier
signal. The Basic Amp gives you a soft
ware volume control so you can get the
full range of black to white in your pic
ture; the higher amplitudes are the lighter
shades in your picture and the lower
amplitudes are the darker shades. If your
picture is too dark or lacks contrast, you
should increase the Basic Amp value.

The Clock Settings, checked as shown,
are what I have found is needed to make
sure the picture lines up correctly. One
other important thing to set proper!y is the
N-S/S-N in the lower right corner. N-S is
used for North-to-South satellite passes;
S-N is used for South-to-North passes.
You need to consult your satellite track
ing software (see "Satellite Track-ing")
to know whether you have a N-S pass or
vice-versa.

The WX-SAT software has an impor
tant tool called "Test," available from the
"Recording" menu. The test tool has an
audio amplitude 'Versus time display (see
Figure 2) to help you get the best receiv-

Frequency
(MHz)

137.500 FM
137.620 FM
137.500 FM
137.850 FM
137.400 FM
137.400 FM

In t.
Designator

91-032A
94-089A
98-030A
91-056A
94-066A
95-046A

Block recommends 11.025-kHz, 8-bit
Mono and telephone voice quality. If
you're usingWindows95®, you can select
"Settings," then "Control Panel" from the
"Start" button. Next select "Multimedia"
and set the preferred quality to "Telephone
Quality." Choose the "Customize" button
next to the Preferred Quality pull-down
list and verify that the sound is set to
11.025-kHz, 8-bit Mono (otherwise set it
to that from the pull-down list).

Satellite Setup
When using the WX-SAT program, the

first thing you need to do is set up the
parameters for the satellite you're using.
While the infrared (IR) pictures can be
interesting, I usually capture the visible
(VIS) wavelength imagery from the
National Oceani c and Atmospheric
Administ ration (NOAA) satellites. You
can choose the imagery "Parameters"
from either the "File" or "Recording"
menu. Figure 1 shows the typical para
meter settings I use for NOAA VIS
imagery capture.

The "wx sat.wri" file gives a complete
explanation of these parameters. I' ll
briefly describe a few important ones.

21263
23455
25338
21655
23317
23657

Catalog
Number

Satellite ID

NOAA 12
NOAA 14
NOAA 15
METEOR 3-5
OKEAN-4
SICH-1

WX-SAT Software
WX-SAT is a Microsoft Windows'P

program written by Christian Block.
Version 2.4e of this program may be
downlo aded from W3KH's Web page
(see "Resources") and freely used for't

- amateur or educational purposes. I'll go
over the setup process with you.

Before using the program , you should
set your sound card to the optimum con
figuration for decoding weather imagery.

Table I . The names, identifier information, and downlink frequenc ies of the six Automatic
Picture Taking (APT) weather satellites you can tune in and monitor using just a 137-MHz

!' receiver and a computer with a sound card.

This system works like a fax machine,
--- except that it uses a radio link rathe r than

a telephone link to receive the data. The
digital imagery is modulated as a 2400
Hz audio subcarrier on the 137-MHz RF

<, signal. The digital information is Ampli
tude Modulated (AM) on the audio sig
nal-not to be confused with the Fre-

..... quency Modulation (FM) ofthe 137-MHz
RF signal. The input of your computer 's
sound card has an analog-to-digital (AID )
converter that gives numeric values as it
reads the amplitude levels of the audio
signal. The final piece in this system is

'\ the WX-SAT software that captures the
-"" digital information from the sound card

and converts it back to a picture.

Ham Radio Above 50 MHz November 1998 • CO VHF. 51



Note : the overflight times occur one hour later during Daylight Savings Time (DST).

Table 2. NOAA Satellite Direct Overflight Times
for CQ VHF HQ, Long Island, NewYork

Table 2.Daily times ofdirect overflig hts of CQ VHF headquarters by the three NOAA (National
Oceanic and Atmospheric Administration) weather satellites . These satellites are in a sun
synchronous orbit , meaning that they appear in roughly the same place in the sky at roughly

the same time every day .

Available APT Satellites

SoN Ove rflight

5:30 p.m.
2:15 p.m.
7:00 p.m.

Putting It All Together
I had to play with this system a little

before I found a way to get good pictures

that they over-fly you at the same local
times each day. These satellites use this
special orbit type to get consistent sun
illumination angles (for taking pictures)
on every orbit throughout the year. "

Just by monit oring the frequencies,
you can learn what time of day to expect
each satellite to make North-to-South
passes and what time to expect South -to
North passes . (For equatorial and middle
latitudes, the North-to-South passes are /
separated by about half a day from the 
South-to-North passes.) Passe s at very
high elevations (direct over-flights) tend
to occur at about the same time each
day-within 15 to 30 minutes of the aver-
age direct over-flight time. Alternatively,
you may get two consecutive passes, one
to your East and then one to your West ,
usually within an hour of the average
direct over-flight time.

As you begin collecting imagery,
you' ll be able to tell whether the satellite
passed to the East, to the West, or direct
ly overhead by observing if your location
is on the left side, right side, or down the
middl e of the picture. As an example,
Table 2 lists direct NOAA satellite over
flight times for CQ VHF headquarters on
Long Island, New York. Your pass times
may be somewhat different depending on
which end of your time zone you 're in
and how much different your latitude is
from that of Long Island (approximately
41 degrees North).

N-S Overfli ght

6:30 a.m.
3:15 a.m.
9:00 a.m.

NOAA 12
NOAA 14
NOAA 15

Satellite ID

NOAA Satellite
Pass Times

If you' re not comfortable using satel
lite tracking software, you can still esti
mate NOAA satellite pass times. The
NOAA satellites are in what's known as
sun-synchronous orbits. The interesting
property about sun-synchronous orbits is

There are currently six Low Earth
Orbit (LEO) APT satellites from which
you can download weather imagery in
North America. Table 1 lists their cata
log and frequency information. I update
this table on my personal Web page (see
"Resources") as neede d. The NOAA
satellites have both VIS and IR imagery
that you can download; Meteor 3-5 has
VIS only . The OKEAN-4 and SICH-1
satellites have both VIS and IR, but their
data is only occasionally available in
North America.

. Satellite Tracking
I've address ed the satellite tracking

topic twice before in this column (see
April and July, 1998 CQ VHF issues). If
you own a computer, satellite tracking
software seems to be the most convenient
and straightforward way of figuring out
when any particular satellite is above
your horizon and available for commu
nications. As with the amateur radio
satellites, I post current Keplerian ele
ments for the APT weather satellites on
my Web page .

er volume setting. Your volume is set cor
rectly if the highest amplitude peaks go
above the gray line (as shown), but are
not clipped at the upper and lower limits.
You need to make this adjustment when
you have an active signal coming from
one of the satellites.

Antennas
The antenna is often the most impor

tant factor in radio system performance.
Signals from the weather satellites are no
exception. The satellites do have a rea
sonably strong signal:5 watts Right Hand
Circularly Polarized (RHCP) with an
Effective Isotropic Radi ated Power
(EIRP) of . decibel milliwatts (dBm). I
can get fairly good imagery with a dis
cone antenna, but I get better quality
imagery with my 2-meter OSCAR beam .
The difference is that imagery copied
using the discone tends to have multiple
"dropouts" per pass, while the pictures
copied using the beam have few if any
dropouts. It ' s also easier to properly
adjust the radio volume with the stronger
signal coming from the beam.

The main disadvantage of the beam is
that you need a two-axis (AZ-EL) rotor
to get it to follow (track) the satellite
across the sky. If you already have this
setup for your satellite station , you' re all
set. However, the remainder of this sec
tion is intended for the operator without
fancy satellite equipment.

As I indicated, an antenna like a dis
cone will do a fair to reasonable job , but
reports are that a 137-MHz resonant
antenna makes up for much of the short 
fall. The "fixed" antenna of choice
appears to be the quadrifilar helix (see
Reference 2 in "Resources"). This is not
a trivial antenna to build, but, from what
I' ve heard of its performance, it' s worth
the effort. .

If a quadrifilar helix is too complicat
ed for your construction skills or
patience, you might want to try a turn
stile antenn a. The turnstile is two per
pendicularly oriented dipoles fed 90
degrees out-of-phase to establish circular
polarity . References 3 and 4 have infor
mation for building practical antennas for
weather satellite reception.

If your antenna performance is mar
ginal, you might get a better signal by
using an antenna-mounted pre-amp. It ' s
important to mount any pre-amp near the
antenna to have a stronger Signal to Noise
(SIN) ratio before sending it down the
coax. (In-shack pre-amp s can' t recover
the signal lost in the feedl ine.)
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Resou rces

All of the above are available from the ARRL, 225 Main St., Newington, CT
06111; Phone (orders only): (888) 277-5289 or (860) 594-0355; Fax: (860) 594
0303; Internet: <http://www.arrl.org>.

Web Pages:

WX-SAT software:
<http://ourworld.compuserve.com!homepages/HFFAX/toc6.htm>

Keplerian elements and satellite information:
<http://www .mindspring.com/-n2wwd> (my Web page)

NOAA satellite Web page:
<http://psbsgi1.n'esdis.noaa.gov:8080/EBB/ml/nicOO.html>

Dallas Remote Imaging Group (DRIG):
<http://www.drig.com>

For more information on weather satellite reception and station setup, we rec
ommend the following:

1. An Easy Way to Copy the Weather Satellites, Eugene Ruperto, W3KH, QST,
August 1997, pp. 36-39.

2. The W3KH Quadrifilar Helix Antenna, Eugene Ruperto, W3KH, QST, August
1996,pp.30-34.

3. Weather Satellite Handbook, 5th Edition, Ralph Taggart, WB8DQT, ARRL,
1994.

4. The Radio Amateur's Satellite Handbook, Martin Davidoff, K2UBC, ARRL,
1998.

Figure 3.An NOAA 15 image downloaded on July 25,1998.Clear geographicf eatures include
the Great Lakes, Cape Cod , Long Island, and Florida ,

Summary
Receiving weather satellite imagery is

fairly easy and do-able with very basic
equipment. You can use a scanner or
amateur rig to get 137-MHz FM recep
tion. You feed the receiver ' s audio into
your PC' s sound card and demodulate
the picture using WX-SAT software.
You can improve your signal quality by
building a 137-MHz antenna or adding a
pre-amp at the antenna. Ifyou follow the
steps I've outlined for using the WX
SAT software, you 'll soon be getting
your own weather pictures directly from
the satellites. • 0 '-- ----'

every time. If you follow the method I' m
about to outline, you should get satisfy
ing results with little effort. Figure 3 is an
example of imagery captured from the
NOAA 15 satellite using this method.

The first thing you need to do is get the
best possible receive signal quality from
the satellite. (The receive system is, by
the way, the most important optimization
point for all amateur satellite communi
cations .) You generally optimize the
receive by the best combination of an
antenna and possibly an antenna-mount
ed pre-amp, along with a good quality
receiver. You' ll know you're receiving
the satellite when you hear the charac-

"..- teristic "chirping" signal.
Once you can get a good receive sig

nal, you need to set up the Parameters for
the satellite (see Figure 1 for an exam
ple). When you acquire the satellite 's
downlink signal, use the WX-SAT soft
ware' s Test screen to correctly set up the
receiver's audio level as shown in Figure
2. Once the receiver's audio level is cor
rect, abort the test mode and select the
"Picture and Wave File" option from the
Recording menu. Unless your computer
is fast, the picture will not automatically
begin scrolling across the screen; use the
"Man ual Sync" option from the
Recording menu to see the picture.

I use the "Picture and Wave File"
_ option because I find the picture dis

played in real time is not often the best
possible quality. When the pass is com
plete, I replay the wave file into the WX-

~ SAT software using the "Wave Input
File" selection, followed by the "Start
Processing" option under the "File"
menu. I repeat this process as often as
necessary, adjusting the "Basic Amp"

'"_, value in the "Parameters" until I'm happy
with the picture quality. With experience,
you shouldn' t have to make more than
one or two adjustments.
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Public 5ervic~ and Emergencyn the Public Interest
- ~ 5 '5~"_""""'"

Youth in Public Service

This month we highlight some young hams, in their own words, as they
tell us about youth .. .serving in the public interest.

Photo A. Richard Paczkowski,KF4B/A, the 1998 Newsline Young Ham ofthe Year, at the ham
station in the Volusia County , Flor ida Emergency Operati ng Center (EOC). As acting
Emergency Coordinato r, Richard organized ham radio response to Florida wildfires . (Photo

courtesy KF4B/A/WA6/TF)

It might have been a beach day, but.. .

AFiorida teenager won a week at
U.S. Space Camp for helping alert
people about spreading wildfires

in his state , but he decided to donate it to
the Make-A-W ish Foundation , which
grants wishes to children with life
threatening illnesses, rather than keep it
for him self. Richa rd Paczkowski,
KF4BIA, 16,ofEdgewater, Flori da, won
the week at the Huntsville camp from our
sister publication, CQ magazine, for out
standing service as an amateur radio
operator during the Flor ida wildfires ear
lier this summer.

"I just try to do what I can for
people when I can."-Richard
Paczkowski, KF4BIA, 1998
Young Ham of the Year

Young Ham of the Year
Paczkowski, who was named the 1998

Newsline Young Ham of the Year,
worked for about five days in the emer
gency opera tions center at Daytona
Beach, Florida, helping coordi nate set
ting up shelters. He was selected as this
year's recipient based on his four-year
Amate ur Radio career that has been ded
icated almost exclusively to public ser
vice (see Photo A). The week at Space
camp was in addition to a variety of radio
equipment donated by Yaesu USA, the
other corporate sponsor of the award.

The Young Ham of the Year Award
sponsored primarily by Amateur Radio
Newsline, a recorded news service whose
reports are aired on repeaters across the
country- is in its seco nd decade.
Spacecamp officia ls were so impressed
by Richard 's decision to donate his week

to the Make-A-Wish Foundation that
they awarded him with an additi onal
week-for himself- at their expense.
But the real story here is Richard 's work
in the Florida wildfires.

The fires knocked out phone lines in
Volusia County, making radio communi
cations vital. Paczkowski 's father,
KE4ZTP, is the county 's Emerge ncy
Coordinator (EC), but when the wildfires
appeared under control , he had left town
to visit an ill relative. Later, the fires
began threatening again, and the
American Red Cross asked the younger
Paczkowski, an Assistant Emergency
Coordinator, to step in.

He arranged for hams to staff commu
nications posts in Red Cross shelters and

coordinated volunteer deployments with
theECofadjacentOrangeCounty, which :
was also afflicted with wildfires. In addi
tion to coordinating staffing, Richard put
in several shifts on the air at the county
EOC (Emergency Opera ting Center),
often working from 8 p.m. to 1 a.m., then
returning to work from 8 a.m. to 10 a.m.
"I just try to do what I can for peop le when
I can," Paczkowski said.

Youth at Dayton ...
"My father's father was a ham, but my

father didn ' t get his ham license until he
was 40 years old," John Pituch, W2MB Y,
of Livingston, New Jersey, told the gath
ering as he began his talk at this year 's

ol?U,?~uV\leit,WA3PZO (bj osuweit@aol.com)
:~"". !.8~~~ ~
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The Young Ham of the Year Award

Do you know a ham age 18 or younger who has distinguished himself or her
self through amateur radio? Each year, qualified nominees are sought for the
Newsline Young Ham of the Year Award, administered by the Amateur Radio
Newsline with corporate sponsorship by CQ magazine and Yaesu USA.

Nominees must have made a significant contribution to amateur radio, or used
amateur radio to make a significant contribution to their community or the nation
(getting a license at age five doesn't qualify you for consideration). Nominations
for each year's award are accepted between January 1 and June 30, and must include
supporting documentation. The award is presented each summer at the Huntsville
Hamfest and includes a plaque, a free week at Spacecamp, a variety of publications
(courtesy of CQ), and an assortment of radio equipment (courtesy of Yaesu).

For official nominating forms,contact award administrator Bill Pasternak,
, WA6ITF, 28197 Robin Ave., Saugus, CA 91350; or send an e-mail request to

<newsline@ix.netcom.com>.

..

gencies. It gives me a sense of accomplish
ment. I love to volunteer and meet new peo
ple. It is a great way to make friends and learn
from those more experienced. I am currently
a Life Scout and have completed all of the
required merit badges for Eagle Scout. I have
found many opportunities during my scouting
advancement to work with different commu
nity projects such Food for the Needy at
Thanksgiving, Annual Clean the Beach day,
any many more service hours working on
other scouts ' Eagle projects. I expect to com
plete my final Eagle project during June of this
year. I find I get to have fun and help people
at the same time. You can't beat that.

Photo B. John Pituch , W2MBY, proves that
ham radio public service communication
doesn't have to be strenuous. Here,he's oper
ating a race checkpoint from the comfort ofa
lawn chair. (Photo by Steven Pituch, W2MY)

The goal of amateur radio is to learn more
about radio communications and to help peo
ple . With our communication ability, we are
sometimes the last line of hope during emer
gencies. I have found that all of my volunteer
work to date has been a very rewarding expe
rience. I would encourage all hams, young
and old, to volunteer as much as they are able.

CQ VHF: What would you say to
encourage to other young hams to
become involved in public service/emer
gency communications?

Carolina Ready. . .
We recently met another young ham,

Scott Wolf, KF4UXI, of Southern
Shores, North Carolina , via the Internet.
He told CQ VHF of his interest in public
service and answered our questions:

The Attendance Manager at Manteo High
School on the Outer Banks started an amateur
radio club . When I entered ninth grade, I
became aware of the club and, having an inter
est in electronics, I decided to join. Within
about two months, I got my Tech Plus license.
Through the school and club, I became a mem
ber of the Outer Banks Repeater Association
(OBRA), which volunteers for many com
munity activities.

This year, I helped with communications
at one of the regional bike race rest stops .
During the race we had problems locating the
repair van. So I took my portable transceiver
and rode around with the bike repair van. I
was able to listen to the calls for help and
direct the repair van to the correct places . Our
club also helped with communications dur
ing this year's storms. Later this year I am
volunteering at the Visually Impaired Per
sons (VIP) fishing tournament sponsored by
the local Lions Club . I look forward to vol
unteering for any additional public service
needs in the future .

It is exciting to be able to help your com
munity in your spare time and during emer-

CQ VHF: What do youfind interesting
in public service acti vities?

during disasters. Then show how young hams
can help their community during public ser
vice events, and have fun doing it. Then show
them how they can communicate on a world
wide basis using HF. If they ask how hard it
is to get a license, just point to the kid and say
that he's a ham. That way the kids will say to
themselves; "Hey, I can do that."

Youth Forum at the Dayton Hamvention
in Ohio.

First, make sure you have a young ham pre
sent as part of your presentation. Stress how
important amateur radio is to the government

I got my license a little while ago when I
was 11, so I guess my father did something
right. A few things my father did with his
radios didn 't seem very exciting. But one day
he told me about a running race he was going

r; to help out with. I went with him and it was
cool. Everyone was cheering the runners, who
were brightly dressed. My father said some
thing to a nearby motorcycle cop and he sud
denly took off. My dad said that he had heard
on his HT that a runner was down, and that
the EMT vehicle was not in sight. The police

;..."" man correctly assumed that the EMT driver
was lost in the park. My father and amateur
radio had saved the day. This really impressed
me. Here my father was an ordinary person,
who could help people with his hobby , and he

-, was having fun doing it.

John, W2MBY, now 12 (see Photo B),
got his Tech Plus license after being

, hooked at Field Day. Public service is
just one of the ways John stays interest
ed in ham radio. "The first time that I was
assigned to my very own checkpoint dur
ing a public service event, I felt so impor
tant." Pituch cont inued . "At my next
event, I had to use a J-pole in a tree and
a gel cell for more power to contact net
control. I must have looked pretty impor
tant, as five policemen who saw me asked
for a demo. It makes you feel pretty
important when you give a policeman
instructions on what to do," Pituch
added. "Talk about a boost in self
esteem. This is what makes public ser
vice worth the effort."

Pituch offered this advice to adults who
want to sell ham radio as a hobby to kids:
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Photo C. Scott Wolf, KF4UXI (sitting), and Alan Hall, KF4RQO , operate the packet station
inside the Dare County, North Carolina , Mobile Command Van. (Photo courtesy KF4UXI)

Photo D. John Miner, WJ2RM, and Rockland County , New York, RACES Director Steve
Koeper, KF2JA , at the county Emergency Management Offi ce (EMO). As his Eagle Scout
service project, John set up a digital ham radio link between the EMO and two hospitals.

(Photo courtesy.WJ2RM)

The digital link would enable patient infor
mation to be sent to the various hospitals and
to the Fire Training Center, where th§ 
Emergency Management Office (EMOf'is
located. This will better inform the personnel
at the disaster site as to the ability of the local
hospitals to care for specific injuries...and to
better inform the hospitals, so they will be
able to prepare for incoming patients. It will
also serve as a backup system, should other
major modes of communication (telephone, 
cellphone, radio) fail or become overloaded,
as is common in most major emergencies. A
digital format was chosen since it ensures that
the information is received and recorded
properly, under any condition, and because ...
digital modes require minimal operator train-
ing and skill.

M iner's proj ect was to create a digital
communications network, using amateur
rad io frequencies , th rou gh which the
hospitals co uld tran smit information
about their ca pacity to accept cas ualties
in the event of a major disaster. It also
enhances the transmission of informa
tion about the injur ies of patients being
di spatched from the disaster site . To
Mi ner's cre dit, thi s was the first amateur
rad io equipment in stall ed at ho spitals in
Rockland County . The project was com-

badge. According to the Boy Scouts of
America, fewer than 3% of all sco uts earn
the rank of Eagle Scout (see "An Eagle
Sc out Project"). Wh en we asked John
how he got interested in public serv ice
communications, Mine r replied, "I like
giving something back to the communi
ty. Espec ially since 1 can do it in a way 1
enjoy." Here ' s his sto ry:

Before beginning any [Eagle Scout] pro
ject, there was aneed to determine if there was
a need for it. I evaluated the emergency com
munications needs in the area and determined
there was a need for a digital linkup between
two hospitals and the Rockland County Fire
Training Center to provide an additional
means of information processing and.assist-:
ing in anemergency situation. The link would
enhance communications that now exist
between a disaster site and the individual hos
pitals, and could be used during emergencies
to transfer data between these centers, in con
junction with other modes of communication.

"It is exciting to be able to help
your community in your spare
time and during emergencies.
It gives me a sense of
accomplishment."-Scott Wolf,
KF4UXI

in the area and then, next summer , he 's
planning to go to the Coast Guard
Elec tronics School. Both Scott and Alan
are pictured in Photo C.

Eagle Scout Gets
Ready with Ham Radio

Jonathan Miner, WJ2RM (Pho to D), of
New City, Ne w York, used his interest in
amateur radi o to earn hi s Eag le Scout

It is a great learning experience. I have
worked with many people from all walks of
life and have really enjoyed the uniqueness
of this new hobby.

Scott's cl assmate, A la n H all ,
KF4RQO, also helps wi th various public
service events. Alan spent his summer at
Boot Camp with the Co ast Guard. He ' s
going into their Reserve Program and is
now attending hi s senior ye ar in high
schoo l thi s fall. He 'll do his reserve dr ills
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An Eagle Scout Project

In order to become an Eagle Scout , one must plan, organize, and carry out a com
munity service project. Part of that process is writing up a plan that identifies the
need, explains how the project will meet the need, and how the Scout will demon
strate leadership skills by organizing and supervising the project. John Miner,
WJ2RM, shares some ofhis proposal that helped him become an Eagle Scout:

I. Rockland County currently does not have a system available for use in an emer
gency which is capable of sending mass amounts of data between the hospitals and
a RACES (Radio Amateur Civil Emergency Service) central point. I contacted Steve
Koeper, director of RACES for Rockland. He was able to provide the names and
phone numbers of the people .1 needed to contact at the local hospitals and the Fire
Training Center. The two hospitals' representatives gave me a commitment to par
ticipate in the project.

II. It was necessary to make a list of the equipment needed with the approximate
costs. I submitted it to each hospital for approval. They all agreed to purchase the
equipment involved (except for the computer), and to provide space for the equip
ment in the hospital. I contacted the Crystal Radio Club for the donation of the com
puters. They will supply three (3) IBM AT computers for the project, if needed. I
can obtain any additional minor donations of wiring and connectors needed from
individual members of the Crystal Radio Club.

III. It is now necessary to contact the hospitals again , to be sure the needed equip
ment has been ordered and is ready for installation. I will inspect each hospital's
equipment to be sure it is correct and complete. At this time each hospital should
install its antenna. To ensure the safety of scouts and other participants in the pro
ject, the hospitals will put up their own antennas.

IV. Equipment installation areas will be cleared and cleaned. The computers,
TNCs, and Radios (Exhibit G) will be installed, so testing on the system can be
accomplished. Adult supervision of Scouts will be maintained at all times.

V.Testing of the various components will be necessary as each portion is installed.
Any bugs that may appear during testing will be corrected. A similar installation
process will be followed at each hospital. Only minor computer programming, fre
quency , and protocol changes are needed at the Fire Training Center to make their
system compatible with the hospitals' radio network. ·

VI. Following the installations at each hospital , a clean-up of the area will be
done. I will make sure that everything is in working order and ready for use.

VII. A series of testing the hook-ups will be necessary to ensure that all the hos
pitals and the Fire Training Center can communicate digitally, as planned.

VIII. It will be necessary to thank everyone involved with making this project a
success. Thank you letters will be prepared and given out.

IX There is a possibility that Helen Hayes Hospital in Haverstraw will also join
the network. I am currently in negotiations with them.

I believe that my leadership will be demonstrated in the following ways:

1. As head of this project, I will make sure the work is accomplished, as planned.
2. I will be contacting and working with hospital officials, convincing them to

support and maintain the project.
3. I will be directing scouts in supportive tasks , such as cleaning the areas involved

and assisting the setup of equipment. The scouts would help to do such things as
measuring and cutting wires. They will solder connectors and work with the radio
transmission line . This will provide them with a great opportunity to learn about
computers, radio transmiss ions, and emergency communications.

4. I will be organizing scouts and other team members for the tasks of testing the
equipment after setup. (:-

5. I will be working with RACES Coordinator to make sure that the system will
meet all established standards and protocols necessary for its use in emergencies.

Transverters & Down Converters,
Linear power amplifiers, Low Noise
Preamps, Loop Vagi and other antennas ,
Power dividers, coaxial components,
hybrid power modules, relays, GaAsFET,
PHEMT's & FET's, MMIC's , Mixers, chip
components, and other hard to find items
for small signal and low noise applications.

We can interfa ce our
transverters with most radios

SSC is proud to announce PC HF Fax 8.0 for
Windows 95 & 98. Now you can receive weather
Fax, FEC, RTTY, Morse Code, Navtex, Amtor and
Sitor while working with other software. The
package comes with our new Windows FSK
demodulator, software, manual and database. Just
plug it in, connect your receiver , and you are
copying the world! Call or write for our FREE
Products Catalog.

Visa and MasterCard Welcome
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"I like giving something back to
the community. Especially since
I can do it in a way I enjoy."
John Miner, WJ2RM

pleted in October, 1997, after Miner
faced, and solved, severa l problems
along the way.

The biggest problem was trying to work
out times that I could gain access to the hos
pitals. Since I wanted to work on the week
ends, they had to grant me security clearance .
Because of this, I had to plan the time need
ed a week ahead.

I had no problems while assembling the
components (radio cables and wire connec
tions) and setting up the system at Helen
Hayes Hospital. When I added Good

Samari tan Hospital on-line, there were some
difficulties . When we brought in the equip
ment, I realized that the electrical outlet they
provided was in the wrong spot. Fortunately
the head custodian was on duty and was able
to provide us with an extension cord. We got
everything hooked up, but the computer
would not work. I decided to check it out.
Inside, I found that one of the cards had come
loose from its socket. When the card was
replaced, everything worked.

I had one more problem during the first test
with Radio Amateur Civil Emergency Service
(RACES) officials. At Good Samaritan
Hospital , the cable that connected the
Terminal Node Controller [TNC] to the radio
had been knocked loose. Because of that, it
could not send back any data to the Emerge ncy
Management Office. I had to fix the cable and
add reinforcement to it so it would not come
loose again. At the final test of the system,
everything worked and both hospitals were
able to communicate with the EMO. The pro-

jec t was a very gratifying experience for me.
lt made a significant contribution to our com
munity. I have learned a lot about planning
and carrying out a complex project. I discov
ered that eve n the best plans do not work
exac tly as laid out. I also learned that one
always has to be prepared to adapt, and to
compromise when unplanned events happen.

Tell Us YOUR Story
This month we saluted young hams

serv ing in the public interest. Do you
have a story to tell about a public service
or emergency communication event? Let
us know about it. Send your information
via e-mail to <Bjosuweit@aol.com > or
<CQVHF@aol.com>, or by regular mail
to "In the Public Interest," c/o CQ VHF
magazine, 25 Newbridge Rd., Hicksville;
NY 1I 80r. •

Hams & Hurricane Bonnie
An inside look at what you didn 't see on the news. .. in this diary-style
report from a ham who was there.

By Frank Ebbinghouser, N2EMR
Azalea Coast ARC, Wilmington, NC

Monday, 8/24/98 :
Tension s were high as Hurr icane

Bonnie slowly crossed the Atlantic. The
New Hanover County, North Carolina,
Office of Emergency Management was
on standby as hurricane warnings were
issued for the southeastern U.S. ARES
(Amateur Radio Emergency Serv ice)
nets were testin g communications and
links were made between the var ious
counties all up and down the coast.

Tuesday, 8/25/98:
All eyes were on the weather as

Hurricane Bonnie wobbled its way
toward North Caroli na. Anxiety levels
were very high among the residents and
summer visitors , with Hurricanes Bertha
and Fran still very fresh in our collective
memory. The area still has not fully
recovered from the devastation caused by
hurricanes in 1996. We all hoped Bonnie
would go elsewhere,but a few hours later,
our hopes appeared to be in vain.

At 8 a.m., ARES was activated and the
job of setting up the shelters began. The
shelter boxes were delivered and local
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ARES members began connecting and
testing the radios and computers in order
to assure communications. Stations were
located at New Hanover County EOC
(Emergency Operating Center), Ameri
can Red Cross, National Weather Service
Wilmington (Skywarn), along with three
shelter locations. The setup was made
more difficult by the exodus of several
hundred thousand visitors leaving the
area, clogging roads and placing an addi
tional strain on resources. .

Wednesday, 8/26/98 :
Residents began to panic as the track

of Bonnie targeted Wilmington. You
could not find generators, plywood, bat
teries , bottled water, or ice. The stores
were cleaned out of storm supplies .
Skywarn was activated and reports start
ed pour ing into the National Wea ther
Service as the leading edge of the storm
began to cove r the area. Winds started
gusting to 40 mph and small amounts of
damage began to occur. The shelters were
filling up and the hams were passing traf
fic via packet to the EOC and Red Cross

"Residents began to panic as
the track ofBonnie targeted
Wilmington. You could not find
generators, plywood, batteries,
bottled water, or ice. The
stores were cleaned out of
storm supplies."

as to needed supplies and conditions in the
shelters. During the height of the storm,
Pender County lost its ARES repeater and
the K4GMP (Skywarn) repeater was
pressed into service for their use.

Thursday 8/27/98 :
Conditions in the shelters were barely

tolerable for the 2,500 evacuees due to
sewage plants being overwhelmed, and
sewage back ups occurred. In addition,
intermittent power outages occurred
when two generators failed and hundreds
of evacuees were left sweltering in the
dark in 90-degree heat. Fortunately, the
EOC was able to bring some small gen-
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Unlimited Class (» 5 kW ERP)

By Jay Kesterson, K.0GU
(kOgu@verinet.com)

Results of the First North
American HSMS Contest

If KM5PO's article in t he September issu e persuaded
you to try high-speed CW meteor scatter (HSMS), you
should be set up and operational in time for next y~ar's
HSMS contest. Here are the results of this year's
event, held in May.

all QSOs be random added to the diffi
culty. In the future , some possible rules
changes and more HSMS stations should '
help this situation. Also KM5 PO's
portable operation demonstrated that we
need a rover class . Much was learned
from the first attempt at a contest.

Thanks to N7STU for checking 'the
logs (I checked his). Certificates should
be mailed in late September. Thanks to
the Western .States Weak Signal Society
for sponsoring the contest. •

~ --,p 1
Contest Results .- - - -I

Call Gr id #of #of Total
QSOs Grids Points

K0GU DN70 11 11 242
W8WN EM77 8 8 128
N0KQY DM98 6 6 72
KM5PO/p EM24 4 4 32
K5IUA EL29 3 3 18
KM5PO/p EM21 3 3 18
KM5PO/p EM22 2 2 8
W6MT CM87 1 1 2
KM5PO EM23 1 1 2

H
ere are the results of the First NA
HSMS contest, held May 2 and 3,
1998, during the Eta Aquarids

meteor shower. The Eta Aquarids added
some improved propagation, in the morn
ings, over random meteor counts. Almost
all contacts were made in the morning
hours, and all QSOs made on 144 MHz,
via meteor scatter, of course.

It did prove difficult for the Limited
class stations to make many QSOs. Lack
of active stations and the requirement that

Monday, 8/24/98:
Tensions were high as Hurricane

Bonnie slowly crossed the Atlantic. The
New Hanover County, North Carolina,
Office of Emergenc y Management was
on standby as hurricane warnings were
issued for the southeastern U.S. ARES
(Amateur Radio Emergency Service)
nets were testing communications and
links were made between the variou s
counties all up and down the coast.

"The National Weather Service
Wilmington office lost power
and phone service, the backup
generator failed, and countless
messages had to be passed via
ham radio."

Tuesday, 8/25/98:
All eyes were on the weather as

Hurri cane Bonnie wobbl ed its way

toward North Carolina . Anxiety levels
were very high among the residents and
summer visitors, with Hurricanes Bertha
and Fran still very fresh in our collective
memory. The area still has not fully
recovered from the devastation caused by
hurricanes in 1996. We all hoped Bonnie
would go elsewhere, but a few hours later,
our hopes appeared to be in vain.

At 8 a.m., ARES was activated and the
job of setting up the shelters began. The
shelter boxes were delivered and local

-,ARES members began connecting and
testing the radios and computers in order
to assure communications. Stations were
located at New Hanover County EOC
(Emergency Operating Center), Ameri
can Red Cross, National Weather Service
Wilmington (Skywarn), along with three
shelter locations. The setup was made
more difficult by the exodus of several
hundred thousand visitors leaving the
area, clogging roads and placing an addi
tional strain on resources.

,..

Wednesday, 8/26/98:
Residents began to panic as the track

of Bonnie targeted Wilmin gton . You
could not find generators, plywood, bat
teries, bottled water, or ice. The stores
were cleaned out of storm supplies.
Skywarn was activated and reports start
ed pour ing into the National Weath er
Service as the leading edge of the storm
began to cover the area. Winds started
gusting to 40 mph and small amounts of
damage began to occur. The shelters were

Ham Radio Above 50 MHz

Limited Class (5 kW ERP or less)

Call Grid #of #of Total
QSOs Grids Points

VE5UF D061 2 2 8
KB5WMY EM32 2 2 8
KB0 VUK ,- EN34 1 I 2
VE3CWJ EN96 1 1 2
K00U FN42 1 1 2
N7STU DM07 1 1 2
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Adventures on 6 Meters

Transequatorial Propagation
on 6 Meters

As the sunspot cycle picks up steam, your chances of making DX
contacts via "TEP" improve...especially if you live in the deep south .

While hams in higher latitudes can
enjoy occasional propagation
activity, such as aurora , on the

Magic Band, it's not often available to
hams in the lower latitudes of our world.
The reverse is true for Transequatorial
Propagation , or TEP for short. Around
the spring and fall equinoxes, many 6
meter operators in the southern U.S.
enjoy contacts with places like Argentina
and Brazil via this exciting mode!

This mode is generally present during
the equinoxes throughout the sunspot
cycle, but it seems to become stronger and
more common as sunspot activity increas
es (as it' s doing now). Signals are gener
ally weak with some fluctuation, yet occa
sionally, openings can be quite strong.

(((
Magnetic equator

'*,,---_•.•
"... '-------

Transequatorial Propagation (TEP) allows contacts between stations that are equidistant
fro m the magnetic equator, which tends to wander in relation to the geographic equator.

Occasional sporadic-E links may make contacts possible over even greater distances.

"Around the spring andfall
equinoxes, many 6-meter
operators in the southern U.S.
enjoy contacts with places like
Argentina and Brazil via this
exciting mode!"

What Is TEP?
TEP is a form of F-Iayer propagation

which is present when heavy ionization
occurs over the area of the magnetic
equator (which doesn't always match up
with the geographic equator-ed.) and
stations in certain locations on either side
of the equator can make contact with
each other. The key is that both stations
mus t be roughly equidistant from the
magnetic equator.

There are some very common paths
that have actually become somewhat

predictable on the Magic Band , such as
the Mediterranean area into Southern
Africa, and the southern U.S., Mexico,
and the Caribbean area into the South
American area on the other side of the
equator. It 's a common mode of propa
gation on 10 meters.

Some TEP Examples
Tom Glaze, KC4SUS , of Miam i,

Florida (EL95), regularly works into
Argentina via TEP during the spring and
fall equinoxes. One of Tom's best days
of TEP-related activity occurred on
April 6, 1994. For an hour, starting at
3:00 p.m. local time, Tom was able to
work several Argentine stations
LU IDMA, LW5EJU, LU9AWA,

LU8DlN, LUlEDH, and LW2DDS-in
both the GF and FF grid fields. During a
recent opening in October of 1997,he was
also able to work into Brazil via TEP.

TEP is not confined to Florida. Another
6-meter friend of mine, Bob Mutchler,
WB40QX, in EM83 in Georgia, was
able to work Argentina and Uruguay dur
ing the first few days of October , 1997.

Sporadic-E Links
Over in Europe, TEP occurs often from

the southern countries into Africa. And
occasiona lly, even stations at the higher
latitudes can tap into TEP activity via a
sporadic-E link. For example, Ray,
PA0ALN, is located at around 50 degrees
north latitude (farther north than most of

By KenNeubeck, WB2AM U (kneubeck@suffolk.lib.ny.us)
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"Over in Europe, TEP occurs
often from the southern
countries into Africa. And
occasionally, even stations at
the higher latitudes can tap
into TEP activity via a
sporadic-E link."

the continental U.S.-ed.) and has, over
the years, caught a couple of Es!fEP
openings. In the spring of 1993, he
worked into 7Q7 (Malawi) and ZS6
(South Africa) during the late afternoon.
More recently , he was able to work
TR8CA in Gabon at 1614 Z on October
15, 1997. A few days later, he heard
V51KC in Namibia coming in at 5 by 7,
but he was not able to work him.

What about the
Northern U.S.?

It was believed for many years that it 's
rare for stations in the northern U.S. to be

able to tap into this mode, as another
propagation link such as sporadi c-E
would be required to connect to the south
ern states area. As sporadic-E is very rare
during the month s of March, April,
September, and October-when TEP is
more common-you can see why very
few examples have been recorded, par
ticularly during the quieter years of the
sunspot cycle.

Yet, this thinking is now beginning to
change as the result of apparent Es!fEP
activity that occurred on November 26,
1997. On this date, not only did southern
U.S. stations work into Brazil , but a spo
radic-E opening occurred to the northeast
that allowed a number of New England
stations to work into Brazil as well! QST
magazine VHF editor, Emil Pocock,
W3EP, worked PY5CC on 50.110 and
then called CQ and worked two more sta
tions. The signals had the weak, watery
qualit y associated with TEP . It now
appears that not only does TEP activity
increase with increased sunspot counts,
but also that the season may extend fur
ther into November, when sporadic-E is
more common.

Be a Researcher!
All of this knowledge has become pos

sible because of the diligence of active
Magic Band operators ! But there 's clear
ly much more to be learned about this
phenomenon. Why not join the "TEP
Research Team"? All you have to do is
get active on six, listen for those weak,
watery signals (if they come from the
north , think Aurora; if they come from
the south, think TEP), and be sure to
report your DX contacts on the Internet
e-mail "reflectors" and to the VHF weak
signal columnists: Tim Marek, K7XC ,
here at CQ VHF (k7xc@vhf.reno.nv.us),
Joe Lynch , N6CL, at CQ (jlynch@post.
cie.smu.edu), and Emil Pocock, W3EP ,
at QST (w3ep@arrl.org). And when you
make your first contact into South
America on six, you'll "believe in magic"
on the Magic Band. •

Do you have a 6-meter adventure to
share? If so, we 'd love to hear about it.
Just contact us by mail or e-mail.

<,
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Reviewing Gordon's Review
Dear CQ VHF (and Gordon West, WB6NOA):

First I would like to commend you on your magazine. I'm glad the VHF/UHF arena is finally being given
its due, and I appreciate the efforts of all involved.

However, I believe the review of the Kenwood TS-790A Multimode transceiver may be somewhat con
fusing to some readers. The article seems to imply that the unit is a recent addition to the Kenwood line
(referring to three-year-old technology), but I have had one for the last five years, and the unit has been on
the market for at least 10 years; I have a Summer 1988 catalog from AES that lists the unit.

Indeed , this unit has been a venerable Field Day workhorse, having served as the VHF/UHF station for
our club's Field Day operation s for the last five years. (It even provided our club with our only 1296-MHz
SSB contact on Field Day, with WB6NOA himself!) It also works great for packet radio!

This unit has met or exceeded all my expectations, but there seems to be a discrepancy as to the frequen
cy coverage on the lowest frequency band. My radio tunes from 140.000 MHz to 168.000 MHz, not down
to 137MHz as stated in the article. PerhapsWB6NOA was using a MARS/CAP modified version, or Kenwood
expanded the receive coverage in more recently produced radios.

All in all, the unit is a great radio, and, yes, it is at a premium price , but I feel well worth the investment,
and I intend to be using mine for many years to come.

Yours truly ,
Larry J. Rolewic, WA9SVD

Long Beach , Californi a

Larry----We're sorry if there was any conf usion, and we should have been clearer about the rig's vintage .
Gordon did say in the review that he'd had his unit for over a year (granted, that' s not 10), and that what
prompted the review was "the appearance of this equipm ent at fl ea markets, selling f or $1,000 ...." That 's
less than half of what a new TS-790 goes for today. 1n addition, we are occasionally reviewing older rigs
(such as the Yaesu FT-x90 series) that are still on the market and with which relative newcomers to the VHF
SSB market may not befamiliar. But again, we should have been clearer. Glad you're enjoying your 790!

. - W2VU
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For the Newcomer to VHF

Harmonious Antennas
Thoughts on keeping harmony with your neighbors and family . . .and
still getting a "s ignal squirter" on the air. We also give you plans for
three basic antennas.

M
oving is like starting over,at least
where antennas are concerned.
The old ones come down , and

new ones have to go up at the new house.
Ifyou own a stand-alone house, you have
a lot of freedom. Unless you' re dealing
with deed restrictions in a planned com
munity, you can probably get some sort
of antenna outside, maybe even two or
three for different operating needs. Life is
relatively simple in that case.

But what about those of us who rent or
live in condos? If the landlord or condo
police are particularly vigilant, it can be
nearly impossible to get an antenna put
up outside, even a VHF or UHF model.
What do you do then?

"Ea rly Geek"
Maybe you live alone and you really

couldn 't care less what your home looks
like. In that case, you can pretty much do
whatever you want inside. Put a SIS-wave
mag-mount for 2 meters on top of the
fridge. Just let the black cable drape down
over the side of the off-white appliance
and run over to the counter where you
have installed your rig and power supply.
Nice . Early geek. You can always acces
sorize with empty pizza boxes.

But there are some of us who share our
lives with others-often people who
don 't appreciate our passion for ham
radio. How are we going to get a decent
antenna up while preserving family har
mony? A little thought and ingenuity goes
a long way in this situation.

Let' s spell out some assumptions here .
Since this is a beginner 's column , we' ll
assume that our primary need is for aver
tical antenna to access some of the local
repeaters on 144, 222, or 440 MHz. Also,

Figure 1. A half-wave dipole is the simplest
of antennas , with a quarter-wavelength (A)
element attached to each side of a piece of
coax . Mount it to any convenient non-metal
lic surf ace at least six or eight inches away
fr om any metal obj ects. See the Table fo r

sample element lengths.

we 'll assume that you' re too far from one
or more of those repeaters to get in reli
ably with your "rubber duck" antenna.
Where to start?

First, you need to survey the situation
to see what 's available for you to take
advantage of. Sometimes it just makes
sense to put the ham equipment in a par
ticular location for whateverreason. Once
you have the location, you then make the
antenna installation to match . There are
always trade-offs where antennas are con
cerned . Height, short runs of coax, and
bigger coax are good things, from the per
spective of an efficient antenna. But you
can't always have everything.

A Personal Example
In my case, I live in a two-story town

house with three bedrooms upstairs. We
use one of the bedrooms for a home office,
and it' s already ugly in Wendy' s eyes
(computers, printers, file cabinets, copier ,
etc.). This is a no-brainer: the ham station
goes in one comer of the home office, next
to the computer. But which comer?

Facing' the computer desk, the left cor- '
ner is close to a pair of windows. This is
a possibility. I could make a vertical
dipole (Figure 1, instruct ions below) out
of magnet wire, tape it to the window, and
get pretty good coverage. In my case,
there are a couple of drawbacks. The win
dows are the sash variety, and the indi
vidual panes are not that tall. From tip-to
tip, a 144-MHz dipole figures to be about
38 inches long. So, with 32-inch window
panes, the dipole would overlap the pane
by several inche s unless it was tilted
almost at a 45-degree angle. And the win
dow frames are made of aluminum, which
means you can 't get the dipole legs close
to the edges. Furthermore, the windows
are designed to slide up and down, creat
ing a potential flexing problem for the
feedline. Finally , we have mini-blinds on
the windows, but no curtains. That means/
anytime the blind s are open, you' ll be
able to see the antenna and feedline. With
curtains or drapes, you can hide the dipole
and feedline behind them , but that's not
a possib ility here without purchasing
additional window treatments .

"How are we going to get a
decent antenna up while
preserving family harmony? A
little thought and ingenuity goes
a long way in this situation. "

So, what about the other comer? It butts
up against a walk-in closet. Now we 're
getting somewhere. The worst case sce
nario would be to simply hide an anten
na in the closet. Room permitting, it could
be a commercial type. Or I could make a
vertical dipole out of magnet wire , speak
er wire, or whatever I have available and

y Peter O'Dell, WB2D (success@qth.com)
y.®,.=, ~,
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www.ameritech.netlusers/hamsure/
hamsure.html
800-988-7702
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Discount for AARA members
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• SMALL SIZE
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• ALUMINUM CONSTRUCTION
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Need custom masting? CALL
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PRE-TUNED H.F. QUADS FROM $389.95
Quad Antennas From 2 Through 40 Meters

NEW " SCORPION" - 7 EL 2 METER QUAD $94.95 + S&H

NEW " KINGBEE" - 4EL 6MJ7EL 2M QUAD $239.95 + SOH

NEW " HORNET" - 2EL 6M/4EL 2M QUAD $112.95 + SOH

BEST PRICES ON DURABLE BRAIDED "DACRON" ANTENNA ROPE
visit our new web site http://www.cubex.com
7024 SW 21ST PLACE, #0, DAVIE, FL 33317

(954) 236-3663 FAX (954) 236-5576
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AND MORE
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Bremerton, WA 983 10
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_ !0 :00am-6:00pm Pacific IiIi
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.. INSURANCE E
for

AMATEURS
Insure all your radio and

computer equipment.
(except towers and antennas)

hole. I used some wire staples to hold the
cable to the wall and routed it through the
wall into the office. The only tense
moment came when I thought that I might
not have allowed enough cable to reach
from the antenna to the radio . I had
intended to have a good five feet extra,
but the overage came to only about 18
inches, which is cutting it a bit too close
for my tastes. But it was an adequate
amount, and there was no need to add an
extra jumper line.

Then, it was a simple matter of adding
a connector to the coax, checking the
SWR, and making that first contact. The
SWR was under 1.4:1, which I can live
with (so can my transceiver) . Now, I' m
able to check into repeaters 30 to 40 miles
away anytime I want to.

I used ordinary black RG-58 for this
run, because no one is likely to see it. It 's
only about 20 inches from where the feed
line exits the closet wall to the desk where
the radio is located, and there 's a small
file cabinet in this space. Had it been nec
essary to run the coax half-way around
the room, I probably would have gone
with a white jacket variety. But it is much
more expensive and hard to find, unless
you stumble across some at a fleamarket.

Hid ing in Plain Sight
What if I didn 't have the closet or attic

available? What then? Sometimes the
easiest way to hide something is to put it
in plain sight. Make it very obvious.
Chances are, your spouse is not going to
think of a Ringo Ranger as a work or art
to be displayed in the living room. But
there are other antenna designs that lend
themselves to those who have an artistic
streak. Several years ago I came up
against a situation where it was impossi
ble to get an antenna out of sight. Finally,
I hit upon the idea of doing something
rather "artsy" with a f-pol e.

I obtained an eight-foot section of 5/8
inch brass tubing and cut the elements for
the f-pole out of the brass. Then, I pol
ished it until it had an almost chrome
shine to it. I went to a craft shop' and pur
chased a large can of fiberglass casting
resin and tinting to give it an aquamarine
color. An odd-shaped , half-gallon jug
became the mold for the base. I embed
ded a small string of Christmas tree lights
through the bottom of the mold, prepared
the f-pole, mixed die fiber glass, and
poured it into the mold. After the fiber
glass set, I cut the jug away and added
white-coax feedline. The result was a I-

1/4A radials

Coax

Figure 2. The quarter-wave groundplane
antenna using an inverted 50-239f or attach
ing the elements. Termina te the cable with a
garden-variety PL-259 and screw it into the
50-239 . The vertical radiator is soldered to
thepin that normally accommodates the coax
center conductor. Aga in, see the Table for
sample element lengths, and bend the radials

down at a 45-degree angle.

tape it to the inside of the closet wall.
Getting the feedline into the closet iseasy.
The interior construction is plasterboard
over a 2 x 4 framework , so all that's nec
essary is to drill a hole through the two
pieces of plasterboard and fish the line
through with a coat hanger.

But there 's an even better option in my
- case, since we have access to the attic.

The only thing in the attic is part of the
air conditioner, some duct work, and a lot
of insulation. I constructed a quarte r
wave vertical groundplane with radial s
made of some brass stock that I had pur
chased at a hobby store. I used an invert
ed SO-239 connector to make the anten
na (Figure 2, instructions below) and sat
the antenna on top of a convenient run of
air-conditioner ducting.

Before taking the antenna to the attic,
I had gone into the closet and drilled a 3/8
inch hole in the ceiling between the joists.
Since the attic is full of blown-in insula
tion, it would be almost impossible to find
this hole without some sort of marker. So,
I simply wedged a long screw driver into
the hole. Once in the attic, it was easy to
spot the screw driver sticking up through
the insulation. I moved the insulation
away from the screw driver, pushed it
back down out of the hole, and inserted
the coax into the hole. It was a simple mat
ter of feeding the line down through the

Ham Radio Above 50 MHz November 1998 • CO VHF. 65



Table. Element Lengths

Table. Element lengths in inches for popular
VHFIUHF bands. To calculate lengths f or
other specific fre quencies, use the f ormula
2808/Freq (MHz) f or quarter-wave measure
me/Us in inches, and 8838/Freq (MHz)f Ol· 3/4-

wave measurements in inches.

pole antenna that sat on the small desk in
the living room and functioned as a night
light of sorts. My only mistake was in
neglecting to provide a way to change the
bulbs. Once it was no longer a light, the
antenna lost some of its panache.

The antennas mentioned in this column
are all easy to build with the simplest of
tools-at least, up through 70 centime
ters. Diagrams and construction details
are given for 146, 223, and 445 MHz
(near the center of FM activity in each
band). See the Table for sample element
lengths. More detailed information on
constructing the quarter-wave ground
plane and the J-pole can be found in chap
ter 20 of The ARRL Handbook.

needed is a 100-watt soldering iron or
gun, an SO'-239 connector, and wire cut
to the measurements in Figure 2. For best
SWR, bend the radials down to a 45
degree angle from the SO-239.

Depending on the coating on the SO
239, it may be difficult to get solder to
bond to the connector. The easiest way to
dispose of this concern is to use sandpa
per or a file to "rough up" the surface
around the holes before attempting to sol
der. Works every time.

Building a J-pole is mechanically more
complicated. The two elements are
attached at the bottom. Taps are slid up
and down the bottom of the elements until
a good match is achieved. In my case, I
used brass for the elements, largely
because of the visual effect I wanted. The
version in the current Handbo ok calls for
copper pipe, but almost any good con
ductor will work.

According to Joe Carr's Practical
Antenna Handbook, if you use 50-ohm
coax and 1/2-inch (outside) diameter tub
ing, a spacing of 1- 1/2 inches between the
elements will be about right. Antenna ele
ments of a different diameter will require
some ex~erimenting. For best results,
feed the 14-wave section through either
a gamma match with a 25-pF variable
capacitor in the line or a 4:1 balun. Then _
adjust the location of the taps for best
SWR. See Figure 3 for details. r»:

Keeping It Harmonious
Whether you're a new ham or an old

timer who's moved to new digs, it' s easy
to install at least a basic antenna that the
rest of the family, landlord s, and even
condo police can live with (how can they
object if they can' t see it?). A little imag
ination is all that 's needed. •

The J-Pole

Coax

!II

Ii
I

3
/ 4 /... 1

element

The ARRL Handbook and The ARRL Antenna Book, both published by ARRL,
225 Main St., Newington, CT 06111; Phone (orders only): (888) 277-5289 or (860)
594-0355; Fax: (860) 594-0303 ; Internet: <http://www .arrl.org>.

Practical Antenna Handbook, 2nd edition, by Joseph J. Carr (K4IPV); published
by Tab Books, Division of McGraw-Hill, Inc., Blue Ridge Summit , PA 17294-0850;
Phone: (717) 794-2191; Fax: (717) 794-2103.

And, of course, the "Antennas, etc.," column by Kent Britain , WA5VJB, every
other month here in CQ VHF.

Resources

For additional information on VHF and UHF antennas, we recommend the fol
lowing resources:

Fig ure 3. The simp le .l-pole antenna . The
construction material can be any good con
duc tor . See text for details on elem ent

spacing andfeed systems .

This antenna will provide a slight mis
match, say on the order of 1.4:1 or so. If
you absolutely have to have your SWR
flat, then you can install the two elements
in a slight vee (the vertical equivalent of
the traditional HF inverted vee). Varying
the angle of the vee will change the SWR.
You can experiment with what angle
brings it down to a minimum.

The Ground Plane
Building a quarter-wave ground plane

is almost as simple.Recent editions of the
ARRL Handbook have shown a version of
this antenna that has the SO-239 mount
ed on a smallpiece of aluminum.The radi
als are then bolted to the aluminum sheet.
That seems like a lot of busy work to me.
Why not solder the radials directly into
the screw holes of the SO-239? All that' s

60.5 in.
39.6 in.
20 in.

3/4-wave

19.25 in.
12.6 in.
6.3 in.

1/4-wave

146 MHz
223 MHz
445 MHz

Band

The Half-Wave Dipole
The half-wave dipole is the simplest,

most fool-proof, resonant antenna going.
You can't mess this up, no matter how
little experience you have. Suppose you
have a window that' s suitable for such an
installation (meaning, basically , it 's tall
enough and there are curtains or drapes
behind which you can hide the antenna),
here 's what I'd suggest:

The smaller the wire, the less chance
of anyone noticing it, so I recommend
magnet wire (No. 22 or so) for the ele
ments and RG-174N for the feedline. Of
course , you want to keep the feedline as
short as possible when using the 174-
certainly no more than six to 10 feet.
Simply cut two 19.5-inch lengths of the
wire and solder one to the center con
ductor of the feedline and the other to the
braid (see Figure 1). Using clear tape,
tape the antenna to the inside of the win
dow with the elements running straight
up and down, and the feedline coming off
at a 90-degree angle toward the wall.
Staple the feedline to the window mold.
ing and run it to the rig. What could be
simpler than that?
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The Art of Homebrewing\'irojea Corner

Build a 2-Meter Quagi
If your rubber duck-or even an omnidirectional "ranger" type
antenna-won't reac h the repeat ers you want to hit, t ry this cheap
and easy Quagi antenna t o put some muscle int o your signal.

KI6US's assembled Quagi antenna. It'll work better , ofcourse, if you can install it a little bit
higher off the ground (but, then again, it's easier to take a picture while standing on the ground

than while hanging from a tower!) . -t

Sitting in this month in the "Project
Corner" is Blake Kilburn , KI6US.
Blake has been a ham since 1944 and
has held various callsf rom places rang
ingfromAlaska to the South Pacific, the
last being FO@KU,during a seven-year
period in which he lived, worked, and
operated fr om the islands of Tubuai ,
Tahiti , and Bora Bora. Blake currently
lives in Rogue River, Oregon, where he
works for an electronics manufacturer .
No matter where he's lived, Blake has
always enjoyed building ham gear and
experimenting with antennas .This is his
first article f or CQ VHF.

-W2VU

After many years away from VHF
operation, I recently purchased a
2-meter HT. Since I live in a

mountainous area where easy access to
repeaters is limited, I decided to build a
2-meter beam in order to reach repeaters
which I otherwise could not raise. After
reviewing my antenna reference books, I
settled on a Quagi design-e-e combina
tion of a Quad and a Yagi-which per
mitted ease of feed with 52-ohm coax
(quads may be directly fed) and broad
band characteristics. The final result far
exceeded my fondest hopes.

The beam is an excellent performer,
and the total cost to construct it was less
than $15. The ease of construction was an
added bonus . The entire antenna is made
from 3/4-inch schedule-40 PVC pipe, a
few PVC fittings, a piece of hardwood
dowel, copper-coated brazing rod, and a
piece of liS-inch brass tubing obtained at
a local hobby shop (see "Parts List"). No
special tools are required, so gather up the

materials , start building , and be pleasant
ly surprised.

Preparation of Material
The boom and other pieces of the 3/4

inch PVC are cut to the lengths shown in
the Table and Figure 1. The four pieces
of PVC pipe which hold the quad ele
ments and the 36-inch boom support mast
are notched as shown in Figure 2. The 12
pieces of brazing rod (one each for the
four directors and four each for the dri
ven element and the reflector) should be
cut to the sizes shown and tagged to pre
vent confusion durin g assembly. Next,
cut seven 1-1/2-inch-long pieces from the
piece of brass tubing, taking care not to
crush or distort the open ends of the tub-

ing. These will become the comers for
your quad elements.

Next, take each of the four direc tor
rods (which you' ve tagged for easy iden
tification, right?) and solder a small
washer , nut, or wrap of hookup wire 1/2
inch off of the center. This will keep the
rods from falling through the holes when
installed in the boom . When you assem
ble the antenna, make sure this washer,
etc., is on the top half of the element so
everything is even when you push it
through the boom.

Assembly
Take one of the reflector element rods

and slide one of the previously cut 1-1/2
inch lengths of brass tubing over one end.

Ham Radio Above 50 MHz
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Figure 1. Exploded view of the K16US Quagi and separation distances fo r various elements. See the Table f or lengths ofeach of the marked
segments. Note that parts D and E, the driven element supports, are shown vertically only f or clarity in this illustration. They should be mount

ed horizontally prior to final gluing.

Part e; Llet;

1 18-foot length of 3/4-inch schedule-40 PVC tubing
2 3j4-inch PVC cross fittin gs
1 3j4-inch PVC fitt ings
5 3/4-inch PVC caps
1 small can of PVC cement
1 36-inch piece of 3j4-inch hardwood dowel
12 36-inch pieces of liS-inch copper coated brazing rod
1 12-inch length of l jS-inch brass tubing (hobby shop stock)
2 :<eyebolts
1 SO-239 coax connector

Silicon Seal and some 50-pound test monofilament fishing line

"No special tools are required,
so gath er up the materials, start
building, and be pleasantly
surprised."

Take another reflector element rod and
insert it in the same piece of brass tubing.
Get an equal amou nt of tubing over both
rod ends , leaving a space of approxi
mately liS-inch between the two rods
inside the brass tubing. Now , carefully
bend the tubin g so that the rods are 90
degrees apart from each other. Use a small
torch or suitable soldering iron to secure
ly solder the rods to the tubin g. A smooth,
sturdy come r will result. Complete the
reflector loop using the same proce dure
at each of the other comers.

The driven element is made in the same
way , except that an SO- 239 coax con
nector is soldered into one of the comers
instead of brass tubing (and now you
know why you cut only seven pieces of
tubing to make eight comers). Sold er one
piece of brazin g rod to the center con
ductor of the SO- 239 (you may have to
put a 90-d egree bend at the end of one
rod) and another rod to the ground side
of the connector (make a small loop

throu gh one of the mounting holes, and
make a good physical connec tion before
soldering it to make a good electrical con
nection), making sure you don 't have any
short-circuits between the two sides .

It ' s time now to assemble the boom .
Using PVC cement, assemble and glue
the various pieces of PVC and the fittings
together as show n in Figures I and 3. But
do not install or glue any of the 3/4-inch
PVC caps until you make certain that the
notches cut in the five pieces of support
pipe are oriented at right angles to the
boom . Seat all pieces of pipe fully into
the vari ous fittings. While gluing, use a

flat surface to ensure prop er alignment of
all the support pipes.

After the glue dries, insert the 36-inch
piece of hardwood dowel into the front
sec tion of the boom. Allow it to slide
down and butt against the first PVC cross
fitting (the one that hold s the boom sup
port mast). Secure the boom in a vise and
drill the four director mounting holes at
the locations show n in Figure 1. Use care
to make the hol es perpendicular to the
boom so the directors will be aligned with
the suppor t pipes. Some of the holes will
be drill ed throu gh the dowel. Th is is OK,
as it allows the directo rs to hold the dowel
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Putting the Squeeze
on SWR

Summary
The dimensions shown are for opera

tion above 146 MHz. To operate below
146 MHz, all of the director elements
should be lengthened by 5/8 of an inch
and the quad loops should be lengthened
by a 1/4 inch on each side. The configu
ration can also easily be changed for hor
izontal polarization for SSB or CW oper
ation. Simply put the antenna together so
that the director elements are horizontal
instead of vertical (you might need some

the boom, and secure it to the rear screw
eye. Install the remaining PVC on the
front end of the boom.

ping the comer with the SO-239 connec
tor into one notch on the support mast and
fitting the opposite comer into the other
end of the mast.

Install the reflec tor onto its support
mast in the same manner. The mast may
be mounted either vertically (as shown in
the Figures) or horizontally. Next, lock
the elements into place by slipping three
of the 3/4-inch PVC caps onto the ends of
the support masts. Use silicon to seal the
coax connector to the pipe end.

Now, install the two screw-eyes into
the holes previously drilled for them.
Take a piece of 50-pound test monofila
ment fishing line and securely tie one end
to the front screw-eye. Lop the line up
over the boom support mast, using the
notch to hold it in place, and string it
through the rear screw-eye (see Figure 3).
Pull the line so that there 's no droop in

Table. Lengths f or PVC support elements (A-H), Yagi director elements (DR I -DR 4) , and
Quad reflec tor/driven element. Ref er to Figure 1 f or parts identification.

1+1/8" - Table

t A 14 1/2" E 13 114" DR 1 35 5/1 6" Quad Quad Driven
Reflector Element

1/2"
B 14 1/2" F 19 3/4" DR2 35 1/8"

-L C 19 3/4" G 26" DR3 34 15/16" 21 3/8" 20 114"""
on each side on each side

D 13 114" H 72" DR 4 34 3/4"

Notch Detail

securely in place. Drill the screw-eye
mounting holes at the locations shown in
Figure 1 and in alignment with the sup
port pipes.

Final Assembly
Install the directors in their appropri

ate holes in the boom (just slide them
through until the washers or other stops
you installed bump against the PVC
pipe). Install the driven element by slip-

Figure 2. Detail of notch to be cut into one
end of parts A, B, D, E, and G in Figure 1.
These notches will hold the quad elements and

the suppor t cable in place.

Figure 3. View of the completed Quagi antenna. Note that, in a quad antenna, the coax is f ed
f rom the side for vertical polarization, and at the bottom (or top)for horizontal polarization.

I first built this antenna during the
incredibly wet EI Nino winter of 1998.
The excessive rain undermined my mast
and I took down the antenna until the
weather improved and I could reset its
support. Being an antenna junkie, 1used
the time to come up with a method of
easily adjusting the driven element for
minimum SWR on any chosen fre
quency in the 2-meter band.

I did this by cutting one of the legs of
the driven element nearly in half (it
doesn 't matter which one), then insert
ing each cut end into one end of an 8
inch length of the 1/8-inch brass tubing.
The fit is snug enough to allow fine
adjustment of the SWR by sliding the
legs closer together or farther apart
inside the tubing. By doing this, 1 was
able to achieve a nearly 1:1 SWR over
the entire 2-meter band (although not all
at one time). Solder the driven element
legs and brass tubing into position when
you've found the minimum SWR for
your desired operating frequency.
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Local schedules may vary , so ask
around if you don't hear any activity in
your area on these activity nights. (And if
there's just no activity, get some started!)

in the ARRL Operating Manual (and the
really handy "Ham Desktop Ref
erence" that comes inside the current
edition). Sinc e you apparently aren't
familiar with the VHF/UHF activity
nights, here 's the rundown:

Dear CQ VHF:
Thank you for printing that great arti

cle some months back by Arnie, C02KK,
suggesting we treat 10 meters as a "VHF"
band ("10 Meters: Is it HF or VHF?"
Nov., 1997). I worked my first l O-meter
simplex FM DX recently, and noted that
there ' s plenty of room from 29,100 to
29,300 kHz for simplex line-of-sight and
scatter communications using FM.

As many ops tried to outshout one
another on 29,600 kHz (the simplex call
ing frequency), I had a neat 45-minute
QSO with VE3KO , with no interference
and little fading, after we went down to
29,200 kHz. It sounded very much like a
local VHF-FM simplex contact despite
our distance.

As the repe ater operators battle over
channel pairs, our simplex sub bands
above 29 MHz remain surprisingly quiet.
With only 50 W from my Alinco DX70T
to an AEA Isoloop moun ted horizontal
ly and up 35 feet, I can work locals and
DX alike on 10 meters alone. Add in 6
meters, 2 meters, and 70-centimeter
FM-maybe even 222-MHz FM-and
we could have scores of conversations
going on at the same time with no mutu-
al interference. .

I noted that locals can 't hear me if they
run ver tical antennas. Hmmm? That
might work quite well! If the VHF+ FM
simplex users have antennas for both hor 
izontal and vertical polarization (vertical
for local work , horizontal for DXing),
that could reduce interference even more.

Say "no" to repeaters. Practice safe
simpl ex. Treat 10 meters as a VHF band.
Use both hori zontal and vertical polar-

"I can now access repeaters I
couldn't reach before and
rejection off the rear is
surprisingly good. The SWR is
acceptable and the tuning
appears to be quite broad."

added support to keep them from slipping
out, now that you don't have gravity
working for you), and mount the driven
element so that the SO-239 connector is
on the bottom. In any case, the coax
should come away from the driven ele
ment at a 90cdegree angle, if possible,
then routed down the mast to the radio.

I'm unable to make any valid mea
surements on gain or the front to back
ratio , but in practice, these factors have
been very good. I can now access
repeaters I couldn 't reach before and
rejection off the rear is surprisingly good .
The SWR is acceptable and the tuning
appears to be quite broad. All in all, for
the few dollars invested and the short
time to construct, I found this to be an
excellent antenna. •

Letters (f rom page 9)

Perhaps you could put it out in your
magazine to set up a certain day to at least
utilize a band (such as 6 meters on
Monday, 2 meters on Tuesday, 222 MHz
on Wednesday, and so on). You could ask
for a survey to see what days would be
best for each band (in the opinion of the
readers), then post it at a later date.

Most hams listen but don 't call, wait
ing for someone else to call CQ. I,myself,
have a favorite band (6 meters) but I do
go through the other band s calling CQ,
spending time , trying to wake 'em up.
Other hams can do as I do, and go back
to their favorite later on ifthere aren't any
openings, but to just say or think there
isn 't anyone on those bands might be a
mistake on their part. This is my two cent s
worth! Maybe this could get something
rolling, though. I think it' s worth trying!

George Clark , K04QR
Grandy, North Carolina (FM26 )

George-Thanks for your note and f or
your excellent idea. However , it' s
already been done, by the ARRL, I
believe.There are "activity nights " each
week f or each VHF/UHF bandfrom 50
to /296 MHz. We list them occasionally
here in CQ VHF, and they're also listed
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Day

Sun.
Man
Tues
Weds
Thurs
Fri

Local Band
Time

6 p.m. 6 meters (50 MHz)
7 p.m. 2 meters (144 MHz)
8 p.m. 1.35 meters (222 MHz)
9 p.m. 70 centimeters (432 MHz)
10 p.m. 13 centimeters (1296 MHz)
9 p.m. 23 centimeters (902 MHz)

ization with FM-not ju st verti cal. And,
work some surprising DX! 73,

Robert Homuth, KB7 AQD
Phoenix, Arizona

Robert-Your idea sounds interesting
and I hope it generates some greater
activity levels. Your thought about peo
ple having non-interfering simultaneous
QSOs on different bands reminds me ofa
time I was checked into a traffic net on a
local 2-meter repeater . It was a busy
night and the Net Control Stati on sent
those hams equipped f or other bands to
the sponsoring club' s 222- and 440-MHz
repeaters to pass their messages. At one
point , three sets ofmessages were being
sent at the same time, on three different
bands. I've always thought that that was
one of the most efficient uses of time and
spectrum that I' ve ever seen.

Can't You Get That Thing Any Higher?

DearCQ VHF:
I have just read Ton y Melton 's letter

about RF exposure, and the editorial
reply, in the August issue , and I think the
most important-point was overlooked:
April research papers aside, it really is
true that , in general, RF exposure hazards
decre ase as the antenna is raised higher
above people, buildings, and other
obstructions that can produce localized
reflections toward an occupied area . (Go _
through that required field strength analy- 
sis for your station with antennas on the
roof, and then with them at 100 feet, and
you will see what I mean!)

The proper safety precaution should
then be obvious...higher towers! Given
the large number of laws passed nowa
days covering safety issues, there should
be plenty of ju stification for eliminating
all antenna height restrictions acro ss the
country! Safety first , after all! I can see it
now ; someday soon, your neighbor will
be complaining that your tower is not
high enough!

Harry Chase, WA I VVH
Pepperell, Massachusetts

Harry-s-Tony's letter was tongue-in
cheek (" The cellphone companies.. .have
made it very clear that theirfrequencies,
unlike all other f requencies, are ab
solutely harmless. . ." ), and I felt that an
equally tongue-in-cheek response was
justified. However, you are absolutely
correct: IF there is any hazard posed by
RF energy (and the jury is still out on
that), then the higher your antenna is, the
less hazard (ifany) there is to people on
the ground. •
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Homebrew Doppler Radar
No, you're not going to watch incoming weather fronts with th is
simp le radar, but it can still be a lot of fun to build and operate.

Photo A. Two of the Doppler radar units I've built f or demonstration s. along with a muffin f an
which I also use in radar demos. Read why in the text. (All photos by the author)

The guts from a radar detector, a radar
door opener, or even a Gunnplexer
can easily be made into a nice little

Doppler radar. In Photo A, you see two
of my simple radars (plus a muffin fan).
The small unit has been used for many
small demonstrations and will pick up
your hand or a metal object at a few feet.
The larger unit is the veteran of dozens of
presentations. It will pick up a baseball at
30 feet or a walking person out to 50 feet.
But these are all fun to experiment with.

A Little Theory
A basic Doppler radar only detects a

moving target (weather radars are more
complex Pulse-Doppler radars so they
can detect both range and motion). We
can actually think of these radars as SWR
meters. But instead of measuring the
reflections in a piece of coax , we're going
to measure the reflections in a piece of
free space. As the target moves, the
reflected waves go in and out of phase .
Every time the target moves I wavelength
(about 3 centimeters) one sine wave is
generated in the detector diode.

To do this, we just put an audio amp on
the detector diode (Figure I) and listen to
the SWR of the antenna change as objects
move around the antenna. The audio tone
of the target as it moves is about 12
Hz/mph. A person walking towards your
radar generates about a 30-Hz tone. But
their arms and legs are moving at differ
ent speeds, so a far more interesting mis
mash of sounds comes back. Cars at high
way speeds generate about an 800-Hz
tone. But most signals are pretty low in
frequency, so it 's a good idea to use a
speaker with good bass respon se.

schematic in Figure 3. The audio amp is
not critical : I have used stereo amps
(phono inputs work well), RadioShack
telephone listener amps like the 43-2318,
or you can use your favorite LM386
based audio amp circuit. Again, most any
old audio amp will work.

In fact , none of the parts used are par
ticularly critical. The capacitor on the
mixer diode can be most anything
between I and 50 IlF. Since there are only
.7 volts on the mixer diode , the voltage
rating of the coupling caps isn't impor
tant, either. The IK resistor can actually
be anything between 500 ohms and 10K
ohms. If you're trying to get the last inch

out of your radar, you can play with the
value a bit, but IK works fine.

On the tran smitter side , the 33-ohm
resistor is typical for radar detector guts.
If you have one of the units from a secu
rity system , this may need to be decreased
to 10 or 20 ohm s. The .1-IlF capacitor
keeps the Gunn Oscillator from breaking
into low frequency oscillation., and val
ues between .021lFand .21lFcan be used.
One value that is important: The voltage
rating needs to be more than 12 volts and
the leads must be kept very short; this is
a bypass cap and bypass caps like short
leads. Many surplus Gunn oscillators
already have a bypass cap on the Gunn

Building a Simple
Doppler Radar

In Figure 2, we have the system dia
gram for a simple Doppler radar, and a

Ham Radio Above 50 MHz

"We can actually think of these radars as SWR meters. But instead
of measuring the reflections in a piece of coax, we're going to
measure the reflections in a piece offree space."

By Kent Brita in, WA5VJB (wa5vjb@cq.net)
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Figure I. Basic setup of a Doppler radar built around a Gunn oscillator. Garage door open
ers and the guts ofpolice radar detectors (retuned to the IO-GHz ham band ) may also be used.

"A person walking towards
your radar generates about a
30-Hz tone. But their arms
and legs are moving at different
speeds, so afar more
interesting mismash of sounds
comes back. Cars at highway
speeds generate about an
BOO-Hz tone."

The frequ ency of the Gunn diode is
controlled by a tuning screw in the back
cavity of the radar (see Figure I again).
In front of the mixer diod e is anoth er tun
ing screw. This screw controls how much
of the reference wave is reflected back
into the mixer diode. A good target for
tunin g the mixer adjustment is to point
your radar at the moving blades of a fan
and adjust for the loudest signal.

diode. Hey, that 's the one the manufac
turer think s works best. I'd just leave it
alone if I were you.

Using Your Doppler Radar
If you are using a door opener or some

other security device radar , then the radar
is already tuned to and licen sed for

Hi-Gail'1 A~d!io Amp

arid! SpsaksJ1'

10.525 GHz , which is handy because it
doesn't take much to retune it into the 10
GHz ham band (10.0 to 10.5 GHz). If
you're modifying a police radar detector,
then lega lly you should have someone
retune in into the ham band . Oh yeah,
while you're at it, add a CW key and send
your call letters every 10 minutes. This
will also keep the FCC happy .

A Little More Theory
Figure 4 illustrates the Inverse Cube

Law. As an RF signal travels twice as far
from the transmitter, it spreads out twice
as much. But it doesn't just spread out in
one direction. It spreads out twice as much
up and down, and it spreads out twice as
much left and right. So as the signal trav
els twice as far, it ' s 1/4 as strong. Want to

So~nd (

No Sound!

Figure 2. System diagram ofhow a Doppler radar responds to motion. When signals in both directions are in phase with each other, you' ll
hear a sound through the speaker; when they're not , you don't . The pitch of the sound varies with distance, direction. and speed.
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Photo B. WB5VYE's VHF/UHF/microwave rover van. The loop Yagis ill front are for the
microwave bands .

talk twice as far? You need four times the
power (this is for line-of-sight paths).
When a radar reaches out twice as far, the
signal hitting the target is 1/4 as strong. As
the reflection trave ls back, the reflection
is now 1/4as strong. This gives you 1/4 of
1/4 the origina l signal. That' s 1/16 as much
signal. So if you want to double the range
of a radar, you need 16 times more power!
Want you radar to reach out four times as
far? Upgrade power by a factor of 256!

Bigger antennas really help- you can
count the extra gain of the antenna on both
transmit and receive- but it ' s going to
take some serious upgrades to this system
to reach out miles.

Let 's use car headlights as an example.
On a clea r moonless night, you can see a
car stopped on the side of the road in the
glare of your headl ights at what, 300 feet?
Maybe 400 feet? Yet if a car is coming
the other way with its headlights on, you

System Diagram

"You can also do your own
'stealth ' experiments. See how
far away you can detect a piece
offlat metal. Now see howfar
away you can detect a piece of
fiberglass, a piece of plastic, or
a piece of wood."

can see its headl ights coming from miles
and miles away. So if that headlight is
used for communica tions, its range is
miles and miles, but if that same head
light is used as a radar, the range is only
a few hundred feet. Same way with these
low powe r Doppler radars . We can talk
seve ral miles with a pair of these units,
but as a radar, range is quite short.

Have Fun with the
Truckers!

So what can we do with these ? I' ll skip
overmy daughter 's award at a science fair
with one of the Doppler radars, but
they 're really fun to play with . The little
ones will pick up a baseball at 10 feet, the
bigger ones out to 30 feet. Wiggle your
fingers near the horn, it sou nds pretty
neat. One Dallas ham enjoye d listening
to road noises as he drove dow n Highway
635 . He said the underpasses sounded
particularly interesting. I think he also
enjoyed sending CQ to the truckers '
"Fuzz Busters."

Transmitter
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Figure 3. A schematic diagram of a Doppler radar system. None of the component values are critical (see text) . so it is really a
pretty easy "junkbox" project.
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Photo C.N5QGH and his 47-GHz station, QGH was active all 10, 24 ,
and 47 GHz, plus laser, during this year's ARRL 10 GHz Contest.

Photo D. The author's 24- and 47-GHz stations . Aren't they neat ,
compared to what you saw ill Photo C?

Back in Photo A, you see a small muf
fin fan I use in my radar demos. Ever won
der why stealth aircraft have the blades
of their jet engines buried deep inside the
airframe? Try poi nting yo ur personal
radar at a fan and see what I mean. And
yes, I use a plastic bladed muffin fan.

You ca n also co nduct yo ur ow n
"stealth" exper iments. See how far away
you can detect a piece of nat metal. Now
see how far away you can detect a piece

of fiberglass , a piece of plastic, or a piece
The results may surprise you!

Next time I'll explain why you're de
tecting what you're detectin g. And we' ll
cove r some simple laser communications
sys tems. Have fun experimenting.

Photo Gallery
No parti cular stories here-just some

interes ting pictures of various ham s '

Inverse Cube Law

microwave set ups. In Photo B, yo u' ll
see WB5VYE's VHF/U HF/microwave
Rover setup for con testi ng. Photo C
shows N5QGH and the 47-GHz stat ion
he used during the recent ARRL 10GHz
Co ntest (which is actually for 1OGHz and
up). The station was active on 10, 24, and
47 GHz, and on laser. Finally, we have in
Photo D my ow n exquisitely neat 24- and
47 -GH z stations. But they work, and
that ' s what counts! •

-

CJ[ -I-=::

-

h= ==~
Figure 4. All illustration of the Inverse Cube Law. As a signal doubles its distance fro m its source , it doubles ill both height and width, mak
ing the signal at the twice-as-far point only ' /4 as strong as the first point ofmeasurement. If it' s then refl ected back to the source, it arrives

with only ' 116 the strength with which it left .
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One Reader's Opinion~~_I'W:E_qW_M """"""__* _

How Do We 50und to Them?

If ham radio's license structure and exam requirements are going to
be revamped, says KC7MKX, whatever finally is done needs to put
more emphasis on operating proficiency.

" ...1 am convinced that the reason we have problems with operator
proficiency is that most licensees beyond Technician class are
spending 90% or more of their study time learning the code.
In today's busy world, that doesn 't leave much time to learn
operating practices. "

This article came about as I was
reviewing comments that my broth
er, Doug, KM5HW, and I have

made to each other in an ongoing series
of discussions concerning the amateur
radio hobby in general, our participation
in it, and its future. My ideas are also
formed to some degree as aresult of active
participation in my other hobby, model
railroading , which has generally failed to
attract the young newcomers who are so
necessary to keep a hobby alive and
"kicking." Things also seem to have come
to a head as the result of the ARRL's
recent proposal for licensing simplifica
tion (which both of us support , and which
I realize is a really good deal for me) as
well as the FCC' s own Notice of
Proposed Rule Making.

Code ve. Operating
.Practices

While I think the ARRL proposal is a
good compromise, I was disappointed
that the opportunity was not taken for a
more meaningful reduction in the code
requirement below 13 wpm. Why? Be
cause I am convinced that the reason we
have problems with operator proficiency
is that most licensees beyond Technician
class are spending 90% or more of their
study time learning the code. In today's
busy world , that doesn 't leave much time
to learn operating practices.

By way of personal history and back
ground, I became an amateur about three
years ago and currently hold a Tech Plus

*Larry Page, KC7MKX, is an industrial
engineer specializing in work methods ,
computer system design, and total quali
ty. He holds a Tech Plus license and lives
in Redmond, Washington.

license. For those who care, I had a per
fect score on the written tests for elements
2, 3A, and 3B, and came close to passing
element 4A without having studied for it.
I missed two answers on the element lA
test (yes, one was a blown callsign) and
have not yet had the time to study and
bring my code speed up to 13 wpm. I was
encouraged to enter the hobby by a col
league at work who was leading my com
pany' s activity in the commercial land
mobile service at the time, and who had
(and has) a Technician class license. As
a result , much of my procedural training
is built around the operating practices
used by a skilled commerci al/public safe
ty operator (who took no tests for his
operating privileges, by the way), fol
lowed up by training in ARES and pub
lic service activities.

Gettin' "Ornery"
My comments are intended to provoke

some thought and are fairly direct. While
it' s OK for you to think I might be a lit
tle "ornery," nothing here is intended to
be mean-spirited or ugly. What this all
means, of course , is that when I got my
license , I immediately stepped right into
the middle of the code versus no code ,
good operator versus. "lid," and "who's
going to attack our spectrum next" con
troversies. If I had known that things

were going to be this much fun and this
interesting , I'd have gotten involved
much sooner.

As a result of reading editori als and
articles in CQ VHF over the past three
(almost) years and participating in dis
cussions with KM5HW and others, I have
come to the (not very startling) conclu
sion that the root cause of disagreements
in the amateur radio hobby is simply the
result of our natural human diversity.Any
time we get together with 600,000 of our
closest friends, we are bound to disagree
over something. On top of that, there is a
very natural human tendency to want to
be better than someone else. This means
that when we disagree about something,
the natural next step is to develop an "I' m
right , you' re stupid" attitude .

One other factor that cannot be avoid
ed is the geographical one. Thing s that
are problems in Dallas mayor may not
be an issue in Seattle. And neither of
those location s likely has to deal with the
kinds of problem s associated with hav
ing 17 million people crowded into Los

. Angele s and Orange Counties in
Southern California.

Public Servants
"So what?" you ask. So. . .if amateur

radio is to survive, we are going to have
to all come to the realization that there are

Ham Radio Above 50 MHz
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"...much ofmy procedural
training is built around the
operating practices used by a
skilled commercial/public safety
operator (who took no tests for
his operating privileges, by the
way), followed up by training
in ARES and public service
activities."

multiple facets ofthis hobby we call ama
teur radio and there are multiple reasons
that people get involved . It is important
that we remember that some people , for
instance, participate in amateur radio pri
marily to support volunteer emergency
response activities. That' s why they
became involved and, for at least some
period of time, that is probabl y all (or
most) of what they will do in the hobby .
Certainly we would have to agree that use
of the bands to support medical and other
critical needs in the event of an emer
gency is one of the defin ing purposes for
the existen ce of amateur radio .

Unlike my brother and me, these peo
ple probably will not have had several
semes ters of electrical engineering or
physics classes so that the written tests
come as second nature. Their primary
skills, on the contrary, may be in the med
ical/first aid arena, or they may be pri
marily interested in the organization/
management side of these emergency
responses. They are just definitel y not
electrical engineers. With a few excep
tions, I find these folks to be outstanding
operators who use great economy of
words and time to execute crisp radio
communications with minimal airtime.
Why? It has nothing to do with passing
either a difficult or simple written test or
with knowing or not knowing Morse
code. It ' s because they have been trained
either in the art of emergency medical
communications in the emergency room
or they are "old hat" users of either the
public safety or commerci al two-way ser
vices . Testing has nothing to do with it.
Training and good habitshave everything
to do with it.

Consider also those people who are
involved actively in search and rescue
activities. This use of the bands is anoth
er defining purpose for the existence of
amateurradio. Ham radio is used because
the licenses are not tied to specific geo-
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graphic locations ; operations can be
establi shed at any location. Most people
in this group are primarily interested in
doing outdoor activities and many of
them have told me that they found the cur
rent elements 2 and 3A tests intellectual
ly difficult. Again, most of these folks are
outstanding operators who have learned
the importance of listening over talking
and who are masters of clear, concise
communication with minim al air time
used . Their focus is not on techni cal
experti se, but on using radio as a tool in
their life-savin g activities. The proposed
new rules and privileges could be literal
ly a lifesaving change for these groups.

Consider now how beneficial it would
be for these same folks to have meaning
ful access to the HF bands. For the first \
time, volunteers in mountainous terrain
will be able to use NVIS (Near Vertical
Incidence Skywave) to be able to talk
over hills and mountains that previously
blocked the line-of-sight VHFjUHF
communications. What an opportunity
and tool to make available to those who
would not likely soon pass elements 3B
and IB (current upgrade requirements
from Tech Plus to General-ed.).

Exam Makeup
Some have proposed that the written

testing be made more difficult , that ques
tions be removed from the public domain,
or that all testing for a given license class
be completed on the same day. I do think
that controls need to be put in place that
limit abuses of the Volunteer Examina
tion system. We have all heard of people
taking tests over and over until they got
it right. That should not happen. But I see
no problem with an applicant being given
a second chance at a written exam when
code testing via loudspeaker is being
done in adjacent space simultaneously
(yes, it happen ed to me while taking the
element 4A exam).

Incremental testing has been a fact of
life at the FCC for at least 26 years. (It was
that long ago that I passed the examina
tion for my commercial radiotelephone
license.) There is clearly no need and no
precedent to change that procedure.

KM5HW correctly points out that
there is a requirement in the rules that as
amateurs we demonstrate technical com
petence. He is right. In fact, he would be
right whether the requirement were in the
rules or not. The reason is that operators
in the Amateur Service enjoy privileges
unmatched in any other radio service...

privileges to operate on any of our fre
quencies , at any location (with some
minorrestriction s), at any time, and at any
power level up to the legal limit. It is only
reasonabl e that some requirement for
technical kno wledge be expected in
return for all that flexib ility, if only for
our own protection.

Defining "Technical
Competence"

But even the defin ition of technical
competence is rapidly changing as it
applies to amateur radio. For example,
my best radi os are three Mo toro la
"Spectra" models ofvarious designs and
band capabilities. The construction of
these radios most clos ely resembles a
block of granite. The y were manufac
tured in Motoro la's "factory of the
future" in Fort Worth, Texas (now in Ft.
Laude rdal e, Flo rida , I believe). They
always work and they never receive any
cross modulation (intermod, if you
didn 't learn your term s correctly). But
they are constructed usin g surface
mount components exclusively and they
have no moving parts. There is not a sin
gle mech anical adjustment to be made in
these radio s and not a single component
that can be readily replaced in the field.
Everything is controlled by three micro
processors, and all adju stment and align
ment is done through a special software
package. So technical competence in
this case centers around proper and
effec tive use of the service softwa re
when adjustme nts are needed, not .
sequential alignment by adjustingindue
tors , coils , and resistors .

It All Boils Down to
Operating Proficiency

Finally, it seems that most meaning
ful discussions around licens ing really
boil down to operating profi ciency. (I
say most because there seems to be one
group that feels "If I had to do it, you
have to do it." This kind of resistance to
change will guarantee only one thing:
the death of the hobby.) Testing is not
the answer, because there is no way to
guarantee any particul ar level of operat
ing proficiency via testing. And Morse
code is not the answer either. If operat
ing profi ciency is the issue , let' s address
operating profi ciency.

Industry exper ience shows that the
only way to form specific behavior pat-
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terns is to train people to exhibit those
behavior pattems. And to compli cate
things, there's only one chance to effec
tively do that...at the beginning .The solu
tion, then, is some requirement to oper
ate with or communicate with "good"
operators for some period of time, or else
require certification from a "good" oper
ator that proper practice is understood
before a license is issued. The difficulty ,
of course, comes in certifying the "good"
operators. This would represent a whole
new round of testing activities and would
certainly offend many, if not all, of those
"old-timers" who already consider them
selves God 's gift to operation.

In summary, I believe that what needs
to be done is really pretty much what we
are doing...take the tests as we are ready
and operate within our privileges, trying
to set the absolute best example possible
for operation. Also, take every opportu
nity to explain gently to others how and
why good operational practices improve
the environment and all our reputations.

Take out your scanner and listen to
commercial aircraft and ground person
nel for awhile. What kind of image do
these people portray? How do you feel
while listening to them? How about emu
lating them in appropriate ways next time
you get on the radio? Remember , a sig
nificant segment of the general public,
the news media, and others know where
to find us and our communications on
their scanners and receivers. When an
event happens, they are listening to us.
How do we sound to them? •

. . .------

The opinions expressed in this column
are those of the author and do not neces
sarily refl ect the views of CQ VHF or its
publisher, CQ Communications, Inc.

If you have an opinion on this issue or
another matter ofimportance to the VHF
ham community, we'd like to hear from
you. Well-reasoned, well -writt en com
mentaries will be considered for our
"Op-Ed" page. If we publish your "Op
Ed" article, we' ll give you a complimen
tary one-year subscription (or extension
ofyour current subscription) to CQ VHF.
Submissions not accepted for the "Op
Ed" page may also be considered for
Letters to the Editor . CQ VHF reserves
the right to edit all submissionsf or length
and style.
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Horizons- Step-by
step instructions for the
prospective ham on
how to get involved.

CQ Amateur
Radio
Almanac
by Doug Grant ,
K1DG
Filled with over
600 pages of ham
radio facts , figures
and information .
1997 edition,next
volume won't be
published until 1999.~
Order No. BALM97 ..~

$15.95

$19.95 each-
Buy more and save!

Buy 2 or 3 for $ 17.95 each
Buy 4 to 6 for $15.95 each
Buy all 7 for your Club for

only $99.95!!
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Getting Started in
Contesting- Advice
and op tips from Ken
Wolf , K1EA, K1AR and
others!

The Quad Antenna
by Bob Haviland, W4MB
Second Printing
An authoritative
book on the
design ,
construction,
characteristics
and applications
of quad
antennas .

Order No. QUAD......$15.95

\

McCoy on Antennas
by Lew McCoy,
W11CP
Unlike many
tech nical
pub lications ,
Lew presents his
invaluable anten
na information in
a casua l, non-
intimidating I
way for anyone!

Order No. MCCOY ....$15.95

Amateur Radio Equipment Buyer's Guide
This New 144-page book is your sing le source

for detailed information on practically every piece
of Amateur Radio equipment and every accessory
item currently offered for sale in the United States .
From the biggest HF transce iver to Ham compu ter
software, it's in the CO Guide , complete with specs
and prices. Ove r 2100 product listings (3100
including transceiver accessories I).

Also includes the most comp rehensive directory
anywhere of Ham product manufacture rs and deal
ers in the USA, complete with phone and FAX numbers, web sites,
and E-mail addresses, with 475 dealers and manufacturers listed.

Order No. EBG......$15.95
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Order No. SWP $19.95

33 Simple Weekend
Projects
by Dave Ingram,
K4TWJ
Do-it-yourself elec
tronics projects from
the most basic to the
fairly sophisticated .
You'll find: station
accessor ies for VHF
FMing, working OSCAR satellites,
fun on HF, trying CW, building sim
ple antennas, even a complete work
ing HF station you can build for$100.
Also includes practical tips and tech
niques on how to create your own
electronic projects.

Order No. 33PROJ ....$15.95

W6SAI HF Antenna
Handbook
by Bill Orr, W6SAI
Inexpensive,
practical antenna
projects that work!
Guides you
through the
building of wire ,
loop, Yagi and vert ical antennas.

Order No. HFANT ......$19. 95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU
A comprehens ive
source of HF
propagation prin
ciples, sunspots,
ionospheric pre
dictions, with pho
tography, charts
and tables galore !

Getting Started in
DXing- Top DXers
share exper iences with
equipment, antennas,
op skills and QSLi ng.

Getting Started in

VHF- Intro to VHF.
Repeater usage, packe t,
satellites and more exotic
VHF op modes.

@@fJfJa@~ §fJ@m1@@) W!J@)@~ - "How-To", Operating/Technical Tips, Techniques, and more!
Getting Started in Getting Slcrled in Poc ke t RQdio Getting Started in

Ham Radio- Packet- De-mystify
How to select equipment , packet. Info on making
antennas , bands , use contacts, bullet in boards ,
repeater stations , ~=-~~~? networks, sate llites .
grounding, basic solder ing.

Getting Started in
Amateur Satellites
How ops set up
stations. Locate and
track ham satellites.

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

Order No . VAH $9.95

Keys, Keys, Keys
by Dave Ing ram , K4TWJ
You'll enjoy
nostalgia with
this visua l
celebrati on of
amateur radio's
favorite accesso
ry. This book is
full of pictures
and historical
insight.

Order No. KEYS $9.95

................................................................................... -....

Building and Using
Baluns and Ununs
by Jerr y Sevick, W2FMI
This volume is the source for
the latest
information and
designs on

. transmission line
transformer
theory. Discover
new applications
for dipoles, yagis,
log periodics,
beverages, anten
na tuners, and countless other
examples.

Order No. BALUN ...$19.95



Pric e Total Price

Total

Shipping/Handling

1?'Ci'@~ Shipping
& Handling

on all orders over $50

The leading journal of
communication technology in
Amateur Radio. A must for the
person who takes pride in being
on the leading edge of technology

1 year P(5 issues) $33.00

3 issues Only $19.95

80MMUNICATIONS
UARTERLY

Servicing & Technology

The magazine for consumer
electronic servicing professionals.
There's nothing like it!

1 year <~13 issues ) $26.95

6 issues Only $13.49

1I.IIInOlil

fPU&1WUifJ@ rtJ&lrt@]@
Top quality, plastic coated playing cards.

ONLY $9.95 per deck

Qty
_ _ Getting Started in Ham Radio
_ _ Getting Started in VHF
_ _ Getting Started in DXing
_ _ Getting Started in Packet Radio
__.Getting Started in HamSatellites
_ _ Getting Started in Contesting

HamRadio Horizons
- - Total Videos X $ - $
Please add $4 shipping! handling $- - - - -
Also available in PAL format.

VIDEOS: $19.95 for one - Buy more and save!
Buy 2 or 3 @ $17.95 ea.; 4 to 6 @$15.95 ea.

Buy all 7 for your Club - Only $99.95!!

1}'Ci'@~

Almanac
with orders

over $75

Description

In-depth coverage of contesting
worldwide. Required reading if you're
interested or involved in contesting

1 year <);(11 issues) $30.00

5 issues Only $15.00

The world's most authoritative
monthly for shortwave listeners and
scanner monitors. Read by more
active listeners than all other
listening publications combined.

1 year <J(13 issu es) $25.95

6 issues Only $12.95

1mCduteDt-

POPULAR
COMMUNICATIONS

@@ j,lf!D@rt@] fPU!liJ@
If you've earned anyof CQ's Awards, you can also display the
corresponding CQ Award pin. Available forWAZ, 5 Band WAZ,

1
l1li._'160 Meter WAZ, CQ DX, CQ DX Honor Roll, WPX, WPX Honor

Roll, and USA-CA awards. ONLY $5.00 EACH.

Fifteen month calendars 
January 1999 through March 2000

Please specify Amateur Radio or Classic Radio Calendar

Item #

MONEY BACK GUARANTEE: If at any time you wish to cancel, we will gladly refund the unused portion of your subscrip1ion!

I]I[?@@

....-::;~..-Ham Survival Guide
with every order!

l'iri1•..fUe: Ham Radio
~Jr n r Above50 MHz

If you enjoy Amateur Radio you'll
love CO! Fun to read, CO is
written for the active Ham.

1 year <~13 issues) $27.95

6 issues Only $13.95

It's the only publicat ion cover ing
the full spectrum of VHF/UHF
activities. The perfect gift for new
hams and old hams alike:

1 year <J( 13 issues) $24.95

6 issues Only $12.49

Qty

U.S. and possessions - add $4 shipping/handling. FREE S/H on orders $50 and over. Foreign - shipp ing /handling charges
ore calculated by order weight & destination. A $4 credit will be applied for Foreign orders over $50.

lM~mul1i1@@J - Save up to 54% off the newsstand price and receive an issue FREE!
Find out what's new in your hobby locally and around the World each and every month! News, product updates ,

tech tips, "how to" and construction articles, software, special event calendars,
all delivered right to your mailbox!

U.S.Magazine Pricing ' 13 Issues 6 Issues
CO Amateur Radio 0 $27.95 0 $13.95
CQVHF 0 $24.95 0 $12.49
PopularCommunications 0 $25.95 0 $12.95
Electronic Servicing & Technology 0 $26.95 0 $13.49
CQ Contest 0 $30.00 (11 Issues) 0 $15.00 (5 Issues)
Communications Quarterly 0 $33.00 (5 Issues) 0 $19.95 (3 Issues)
• Canada/Mexico and Foreign orders please call for special rates!
Total Amount for this address $

Grand Total for this o rder $ _
I Method of payment 0 Check 0 Money Order 0 Vi sa 0 MasterCard

Credit Card No. Expiration date, _

I Name Call Sign _

Address _

City State Zip _
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Weak-Signal Modes

Weak signal is a general term used to describe
Morse code (CW) and single-sideband
(SSB) activities on VHF, UHF, and above

that rely on natural p henomena to extend signal
ranges beyond "line of sight." These natural phe
nomena include Sporadic-E and tropospheric prop
agation, aurora, meteor scatter, and Earth-Moon
Earth (EME , or "moonbounce") communication.
The use of satellites and amateur television (ATV)
is not generally considere d "weak-signal" work,
since no natural phenomena are at work. Even so, a
good 70-centimeter/2-meter satellite station gener
ally makes an excellent weak-signal station.

The term, "we ak signal," by the way, refers to a
station' s ability to receive and make sense of a very
weak signal. Serious weak-signal operators use seri
ous power and serious antennas, but even a strong
signal will sound weak by the time it reaches your
receiver after, let's say, a round -trip to the moon.

Station Requirements
Basic needs for operating any of the weak-signal

modes include a multimode transceiver capable of
operating on SSB and CW, a directional antenna, and
some education on the characteristics of the various
weak-signal modes. When you want to go beyond
the basics, you' ll probably want a bigger, higher an
tenna; more power; a bigger, higher antenna; a re
ceiver preamplifier; and- you guessed it- a bigger,

higher antenna. You ' ll also want to learn Morse
code , which hams typically abbreviate as CWo

Why CW?
.You don' t need to learn the code to do weak-sig

nal work. So why would you want to? The answer is
quite simple. Even though there ' s plenty of weak
signal work done on SSB, when signals are barely
audible-and that' s the usual state of affairs for such
modes as EME and meteor scatter-code will get
through when a voice signal won 't.

Why? Because your brain only has to interpret sim
ple sequences of dots and dashes from a CW signal,
rather than the complex (and often distorted) voice
patterns of SSB signals. Because of this, virtually all
EME and meteor contacts are made on CW, as well
as many other contacts on other weak-signal modes.

Why 556?
Single sideband is used instead of FM for voice

contacts on weak-signal modes for a variety of rea
sons.First, it uses less bandwidth. You can pack near
ly twice as many SSB signals as FM signals into the
same chunk of frequency space. Plus, narrower
bandwidth signals travel farther, meaning you 'll get
greater range on SSB than on FM (the same applies
for CW versus SSB). And finally, SSB doesn 't have
the cap ture effect that 's'found on FM.This is the phe
nomenon by which the stronger of two FM signals

Carl Ebhardt , W4HJZ, operates weak signal as well as satellites from his well-equipped shack in
Raleigh, North Carolina.
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"captures" a frequency, totally wiping
out the weaker station. On SSB, it 's pos
sible to pull out what a weaker station is
saying, even in the presenc e of a very
strong signal on an adjacent frequency.

Why Weak Signal?
What is the appeal of weak-signal

modes, where signals are normally mar
ginal and you often have to struggle just
to exchange signal reports? Why not just
use FM?

First of all, PM is easy, and most weak
signal operators aren't looking for
"easy." They're looking for challenges .

Second, weak-signal work satisfies the
primal DX urge of most hams. SSB and
CW signals travel farther than FM sig
nals every day, providing regular con
tacts on 2 meters, for example, of 200 to
400 miles. Band openings , or periods of
enhanced propagation, can easily double
that range. And when you add in such
exotic modes as aurora, meteor scatter,
and EME, distances covered can be in the
thousands of miles. Try that with your
FM rig!

Third, there's a greater technical chal
lenge in assembling and operati ng an

effective weak-signal station than in
plugging in and turning on an FM rig for
repeater use.
. Finally,there are greater opportunities
for competitive challenges through
awards programs and the variety of
VHF/UHF contests held each year. Vir
tually all of these require "direct" con
tacts, that is, without the help of repeaters.

Educational
Opportunities

Unlike repeaters, which can be operat
ed by the average 8-year-old with no spe
cial training, working weak-signal modes
requires that you further your educa
tion- whether it's learning about the
flow of solar particles to understand auro
ra, studying astronomy to predict your
best paths during a meteor shower, or
delving into the mysteries of Sporadic-E
propagation. You will be infinitely more
successful at these modes if you under
stand how they work.

You can start your education right here
in CQ VHF, which will regularly present
articles on various weak-signal modes,
along with a monthly weak-signal col
umn by Tim Marek, NC7K. But if you

can't wait until next month to learn more,
we recommend the following references:

The VHF "How-To" Book, by CQ mag
azine VHF editor Joe Lynch, N6CL
(CQ Communications)

Getting Started in VHF video, produced
by CQ VHF editor Rich Moseson,
NW2L (CQ Communications)

Your VHF Companion, edited by-Steve
Ford, WB8IMY (ARRL)

The ARRL Operating Manual (ARRL)
The ARRL Handbookfor RadioAmate urs

(ARRL)

A word of warning: If you' re bitten by
the VHF weak-signal bug, the effects can
be life-long. And there is no cure!

Contact Information

ARRL-225 Main St., Newington,
CT 06111. Phone: 860-594-0200
(ARRL publications)

CQ Communicati ons, Inc.-25
Newbridge Road, Hicksville, NY
11801. Phone: 516-68 1-2922 (CQ
publications)

The book you 've been waiting for...
------ - --- - - - -

ma
This information-packed book is your most reliable, unbiased source for detailed information
on practically every piece of Amateur Radio equipment and every accessory item currently
offered for sale in the United States. From the biggest HF transceiver to Ham computer soft
ware, it's in the CO Amateur Radio Equipment Buyer's Guide, complete with specs and
prices. There are over 2100 product listings (3100 including transceiver accessories!).

Product listings cover : HF Transceivers, VHF/UHF Multi-Mode Transcei vers, VHF/UHF
Base/Mobile Transceivers, Handheld Transceivers, Receivers and Scanners, HF Linear
Amplifiers, VHF/UHF Power Amplifiers, Transceiver Accessories, Repeaters, Packet
and RTTY Equipm ent, Amateur Television , HF Antennas, VHF/UHF Antennas ,
Accessories for Antenna s, Antenna Rotators, Towers and Masts, Antenna Tuners,
Measurement and Test Equipment, Ham Software, Training Tapes , Publications, and
Miscellaneous Accessories. Thousands of products are described; many are illustrated .

The CO Amateur Radio Equipment Buyer's Guide also includes the most comprehensive
directory anywhere of Ham product manufacturers and dealers in the USA, complete with phone numbers, FAX numbers, Web sites,
and e-mail addresses. Dealer and Manufacturer listings include major products manufactured or sold, and service and repair
policies, where applicable, with 475 dealers and manufacturers listed. These listings alone are worth their weight in gold.

The CO Amateur Radio Equipment Buyer's Guide is jam-packed with solid informat ion and great reading . In addition to being an
incredible source of insight into the current state of Ham Radio technology, it will continue to be a reliable Ham equipment reference
source for many years to come.
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Calling Frequencies

It' s common practice on VHF/UHF weak-signal modes (SSB and CW) to look for contacts on a nation
wide calling f requency on each band, then to move off frequency to complete your contact. There are
even specialized calling frequencies on some bands for EME (Earth-Moon-Earth) contacts.
Plus, each band has a designated national simplex frequency for non-repeater FM contacts, generally

based on the ARRL 's national bandplan for each band. These frequencies are set aside by "gentleman's
agreements" and, while there 's no rule establishing them, it ' s considered poor amateur practice to tie up the
calling frequencies with long-winded QSOs-and that is against the rules. So please respect the calling fre
quencie s by moving off once you've established contact.

Keep this in mind, too: just because there' s a calling frequency doesn't mean it' s the only place where
you can call CQ. Spread out, especially when the band is getting crowded.

Here's a list, by band, of designated calling frequencies and national simplex FM frequencies:

Band
6 meters
(50-54 MHz)

2 meters
(144-148 MHz)

1.25 meters
(222- 225 MHz)

70 centimeters
(420-450 MHz)

33 centimeters
(902- 928 MHz)

23 centimeters
(1,240-1,300 MHz)

13 centimeters
(2,300-2,310 MHz/
2,390-2,450 MHz)

9 centimeters
(3,300-3,350 MHz)

5 centimeters
(5,650-5 ,925 MHz)

3 centimeters
(10,000-10,500 MHz)
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Frequency
50.110 MHz
50.125 MHz
50.200 MHz
50.400 MHz
52.525 MHz
(28.885 MHz)

144.0 10 MHz
144.100 MHz
144.110 MHz
144.200 MHz
146.520 MHz
(3.818 MHz)
(14.345 MHz)

222.100 MHz
223.500 MHz

432.010 MHz
432.100 MHz
446.000 MHz
(14.345 MHz)

902.100 MHz
903.100 MHz
906.500 MHz

1294.500 MHz
1296.100 MHz

2304.100 MHz
2305.200 MHz

3456.100 MHz

5760.100 MHz

10,368.100 MHz

Notes
DX Calling Freqency
SSB (Domestic) Calling Freqency
Proposed New (Domestic) SSB Calling Frequency
AM (Domestic) Calling Freqency
FM National Simplex Frequency
(Ifl-meter frequency used to report 6-meter band

openings)

EME (random; see below for scheduling frequency)
CW
CW Alternate
SSB
FM National Simplex Frequency
(Meteor scatter schedul~ng, unofficial)
(EME scheduling- nets every weekend) .

CW/SSB
FM National Simplex Frequency

EME (random; see below for scheduling frequency)
CW/SSB
FM National Simplex Frequency
(EME scheduling- nets every weekend)

CW/SSB (some areas)-eheck locally
CW/SSB (other areas)-eheck locally
FM National Simplex Frequency

FM National Simplex Frequency
CW/SSB

CW/SSB
FM National Simplex Frequency

CW/SSB

CW/SSB

CW/SSB

Ham Radio Above 50 MHz



CQ VHF "Hamlink" offers fre e listings of clubs , licensing classes, and exam sessions! Plus, for
$l /month or $10/year, we also offer listing s of ham-related personal Web sites (commercial ham
related Web listing s are $5/month or $50/year).

Web site listing s must be accomp anied by payment in full in check or money order in U.S. dollars
and mailed to CQ VHF "weblink:' Attn : Bernadette Schimmel, 25 Newbridge Road, Hicksville, NY
11801. Credit card orders are accepted by mail , phone (516) 68 1-2922, or fax (516) 681-2926. Club ,
class, and exam listings may be submitt ed to CQ VHF "Clublink," or by e-mail to <CQVHF@aol.
com>. Be sure to say what it is in the subject line (e.g., Club Listin g).

Club Listings
CA, Santa Barbara Amateur Radio Club, Inc.:
Mee ts 3rd Friday of September- May at 7:30 p.m.,
County Schools Audi torium, 4400 Cathedral
Oaks Rd., Santa Barbara. For more information
about SBARC, see the club Web site: <http://
www .sbarc.org>; or call (805) 569-5700.

CO, Bicycle Mobile Hams of Amer ica : National
non-profi t club of bicyclists who use VHF radios
for emergencies, lost riders, route informa tion, chat
ting ' etc. 450 members in 46 states, 6 countries .
Annual Forum at HamVention . Net: 14.253, 1st &
3rd Sund ays, 2000 UTC. E-mail: <hartleyal@aol.
com>. For info, sample newsle tter, send SASE to
BMHA, Box 4009-CV, Boulder, CO 80306-4009.

FL, Highlands County Amateur Radio Club:
Meetings held 3rd Monday of each month , 7 p.m.
Agri-Civic Center Confer ence Room 3, South US
27, Sebring, FL. Visitors are welcome . Repeaters at
147.045 +.6, 442.350 +5.0, with packet on 144.970.
Web page: <http://www.stra to.net/-hamradio>;
E-mail: <hamradio@strato.net>.

FL, Major Armstrong FM Association: Meetings
held 2nd Saturday of each month, 12 noon, Pizza
Hut of Lantana, 6170 South Congress Ave .,
Lant ana , FL. Visitors welcome. Info e-mail :
<WA4AW@j uno .com>.

GA, College Park REACT 4921: Training in pack
et , computers, radio building, space radio, FCC.
Net. ev. Mon, 8:30 p.m., MatPARC Club 145.41
repeater. Contact: Thorton Williams, 2001 Godby
Road, Ste. 0-6, College Park, GA 30349.

IL, Olney, Olney Amateur Radio Club-Richland
County: Meetings 2nd Thursday of each month ,
7:30 p.m., Hardees banqu et room, 912 E. Main
Stre et., Olney, IL ; Repe ater : 146.760-. Contact
Vice President Ben Rose, KB90TJ, at <harley@
wworld.co m>.

IL , Skokie, Free Live Online Hamfest: Buy, sell,
trade. Instant listing of all your items for sale or
wanted! No charge for this classi fied listing of
radios, antennas, computers. Open chat room to dis
cuss the details of your purchase or sale! Sponsored
by the Tri-County Radio Group , Inc .; Web site:
<http://quality-enterprises.com/tcrg/onlinefest/> .

MA, Falmouth Amateur Radio Assoc. (FARA):
Meetings held last Thursday of the month at 7:30
p.m. at Falmouth To wn Hall, Main Street ,

. Falmouth , MA. ARRL exams at all levels given at
9 a.m . second Saturday of every month at the
Town Hall . Prim ary rptr. 146 .655. Contact
President Lyman Mix, WAIKPE, at Box 815,
W. Falmouth , MA 02574 or visit Web page:
<http://www .falara.org/index.html>.
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MB, Canada, Winnipeg Amateur Radio
Emergency Ser vice Inc. (W ARES): Call signs
VE4YWG (Public Service Communicati ons) ,
VE4EOC (City Emergency Operation s Centre).
Meetings 3rd Tuesday of month, 1930h Sir Wm
Stephenson Library , 765 Keew atin St. Member
ship open to all licensed amateurs at least 18 years
of age living in or near Winnipeg and interested in
emergency amateur communications. E-mai l Jeff
Dovyak, VE4MBQ, Eme rgency Coordinator at:
<ve4mbq@ve4umr.ampr.org>; Web site: <http://
www.geocities.co m/CapeCanavera l/I-langer/ 1632/
wares.html>,

NC, Stanly County Amateur Radio Club:
Meetings held every 4th Thursday of the month at
Stanly Community College. Two-meter nets held at
9 p.m., local, Wednesday (146.985) and Friday
(147.390). Six-meterragchew each Tuesday at 8:30
p.m. (50.135). For more info, visit our Web site at
<www .qsl.net/scarc>.

NY, Binghamton Amateur Radio Association,
Inc. (BARA): Meetings 3rd Wednesday of each
month 7:30 p.m., Unitarian Universa list Church, 183
Riverside Drive, Binghamton. Visitors welco me.
Club Station with HFNHF operating positions, Club
Repeater W20W 147.390 MHz output/ 147.990
MHz input, PL 100 Hz, Autopatch. See our Web site
at: <http://binghamton .edu/bara > or write BARA ,
P.O. Box 853, Binghamton, NY 13902.

NY, Tonawanda, Radio Association of Western
New York (RA WN Y): Meets 2nd Tuesday ifeach
month from September to May, 8 p.m., at Church
of the Nativity, comer of Thorncli ff and Colvin
Blvd. ,Tonawanda, NY. Web site: <http://hamgatel.
sunyerie.edur-rawny> .

OH, Cincinnati, Weather Amateur Radio Net
work (WARN, W8NWS): Thi s is the Cincinnati,
Ohio , chapterofSkywarn. In addition to club details
and weather-spotter training information, the Web
site features a searchable southwest Ohio repeater
database, and a search engine covering all known
ham club sites in the Greater Cincinnati area .
Membership forms and mailing list to receive club
news and announce ments are also available online
at <http://www.warn.org>.

OH, Adena Area, Triple States Radio Amateur
Club: Features an all-mode 6-meter net on 50.150
on Wedne sday nights at 9cp.m. EDT (50 150 FM),
SSB/AM/CW. Will have 'a reunion of Six Meter
Operators at the Wheeling Hamfest, Wheeling Park,
WV Sept. 12. For info newsletter, send adr to
TSRAC 20 11 St. Hwy 250, Adena, OH 439 01;
E-mail: <k8an@ao l.com>.

OH, Cleveland Area, Cuyahoga Amateur Radio
Society: Meet s on the third Wednesday of every
month except December at 8 p.m. at the Busch
Funeral Home community room, 750 1 Ridge Rd.,
Parma, Ohio . June, July, and August, "Picnic
Meetings" are held at the Cuyahoga County
Metropolitan Park. Repeaters are on 146 .82(-),
443.825 &444.75 (+), 53.83 & 53.01 (+), plus digi
peater at 145.07, and club simplex frequen cy of
146.475 MHz. For more info, contact club presi
dent, Tom Wayne, WB8N, at (440) 232-419 3 or at
<wb8n@en.com>.

OH, Firelands Amateur Repeater Association
(FAR A): Assn. of amateur radio operators and their
fami lies in North Central Ohio, dedicated to oper
ation and maintenance of a repeater system south of
Berlin Heights. Meets monthl y on 4th Tuesd ay at
Erie County Services Cntr., 2900 Columbus Ave.,
wSandusky at 7 p.m. in basementcafeteria. For info,
write FARA, P.O . Box 442 , Huron , OH 44839;
E-mail : Tim Stookey, N8AHK, President: <n8a hk
@amsa t.org>; Web: <http ://www.fara.berlin
heights.oh .us/inde x.htrn>,

OK, Tulsa Amateur Radio Club : P.O. Box
7283 , Tulsa, OK 74159-4283 . Repeaters 145.11,
147.045, 442.0{l, 443.00, 443.45 , 443.75, 444 .625.
Autopatches on 145.11, 443.00. Net every Thur s
day on 145.11 @ S'p.rn, (linked to 442.00, 443.75,
444.625). Meetings 3rd Tuesday of month at 7 p.m.,
West Regional Lib rary, 2224 West 51st Street,
Tul sa, OK. Breakfast Meeting , 1st Satu rday of
month at 8 a.m., Ollie ' s Restaurant , 4070 Southwest
Blvd., Tulsa. For more information, call (918) 446
6451 , Vince "Moore, N5RFW , Publi c Service
Liaison Officer.

PA, Foothills Ama teur Radio Club (FARC),
Greensburg: Meet ings 2nd Tuesday of month at
Red Cross Building, Plymouth Ave., South
Greensb urg, at 7:00 p.m. EST. Two-meter repeater
on 147.18 (+600, PL 131.8). Contact N3SRJ , 907
Arlington Ave., Jeannette , PA 15644 , e-mail:
<n3srj@bellatlan tic .net> ; Web <http://www.
geocities .com/I-leartland/Acres/7896>.

PA, Lambda Amateur Radio Club (LARC),
Philadelphia: Since 1975, the only open and visi
ble public service-oriented ham club for gay and les
bian hams. Monthly newsletter, HF skeds, internet
listserv and IRC, hamfest meetings, chapters,
DXpeditions. E-mail : <LARC@n et-quest. com>.

PA , New Castle: Amateur Radio League of
Lawrence County (ARLL C) and Lawrence County
ARES (LCARES). Meetin gs every 2nd Tuesday of
each month, 7:30 p.m., American Red Cross Bldg.,
222 North Mer cer St., New Castle, PA. Weekly
informational net @ 9:30 p.m. every Thur sday on
147.195 (+) MHz and 146 .625 (-) MHz linked
repeaters. SKYWARN severe weather nets as situ
ation requires. Contact Club Secy, ARLLC/
LCAR ES, P.O. Box 7931, New Castle, PA. 16107
793 1 or visit our Web site: <http://pages.prodigy.
com/arllc>.

PA , Sk yview Radio Society, New Kensington:
Business meeting 1st Tuesday, social meeting 3rd
Tuesday of month at SRS clubho use, 2335 Turke y
Ridge Road, Upper Burrell Twp. at 8:00 EST; 2
meter repeater 146.64 MHz (-600, PL 131.8). UHF
repeater 444.3 (+5 MHz). Net Thursday at 9:00 on
146.64. Contact N3WAV, 116 Arizona Dr., Lower
Burrell, PA 15068. E-mail: <n3wav@aol.com>.
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TX, Th e Clear Lake Amateur Rad io Club of
Houston TX: Meetings are the 3rd Wednesday of
every month at 7 p.m. at the Webster Volunteer Fire
Dept. 17100 Texas Ave. in Webster, TX. Meetings
are open to anyone interested in amateur radio. Our
Web site has the info <www.clarc.org>,

TX , No Code International: An internat iona l
non-profit club of hams who are dedicated to the
elimination of morse code testing as a requirement
for amateur HF licenses. SASE for information
to: No Code Inte rnational, P.O. Box 565206,
Dallas, TX 75356 or visit our Web site at:
<http://www.nocode.org> .

UT, Rocky Mountain Radio Association
(RM RA) : Offers Utah, Wasatch Front, unique
UHF to 6, UHF to 2, and UHF to HF remote
gateways . Net Thursday at 9 p.m. on 447.900 PL
114.8 UHF/6-meter ga teway open 24 hours on
448.700 PL 114.8. Visit the RMRA Web site:
<www.inconnect.corn/r-rmra>; or e-mail: <rmra
@inconnect.com> for more information .
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WV, Char leston, Kanawha Amateur Radio
Club (KARC): Meetings held first Friday of each
month at 7 p.m. at the South Charleston City Hall
Annex, 4th Avenue and D street in South
Charleston. Weekly Sunday net at 8:30 p.m. on
145.35 W8GK Club repeater. Mail to: KARC, P.O.
Box 1694, Charleston,,WV25326. For information,
contact Jim Damron, N8TMW, Publicty Director,
at: <103347.61O@compuserve.com>.

WV, Plateau Amateur Radio Association, Inc .
(PARA), Oak Hill, WV: Meetings held the first
Tuesday of every month, 7:30 p.m. in the basement
ofthe New River Pawn Shop, 328 Main Street, Oak
Hill, WV. Mailing address is PARA, P.O. Box 96,
Fayetteville, WV 25840. Repeaters are 146.790-;
147.075- and 443.300+. For more information, con
tact Juddie Burgess, KC8CON, Secretary, at
<kc8con@usa.net>.

Exam Sessions

CA, Cypress: ARRL amateur radio license test ses
sions start at 9 a.m., every 2nd Saturday of odd
months. We test all levels, Novice through Extra,
reservations not required. The address is 10824
Hope St., Cypress, CA (nearest cross streets are
Katella and Valley View). For information, contact
Harrision Spain, AC6Tl, via e-mail: <spain@
ugsolutions.com>; Phone: (714) 952-6114; Web:
<http://www.serve.com/n6ehm/testing.html>.

CA, Los Angeles: United Radio Amateur Club,
K6AA, Los Angeles Maritime Museum (6th Street,
on Main Channel of the Harbor). Contact Elvin,
N6DYZ (310) 325-2965. VEC: W5YI. Cost: $6.35
(or current amount allowed); Dates: 2nd Saturday
every month except December; Time: 1:30 p.m.;
Pre-registration: Recommended, but not required.

FL , Highlands County: Examinations held 4th
Monday of each month, 7 p.m. Agri-Civic Center
Conference Room 1, South US 27, Sebring,
FL. Walk-ins are welcome. Web page: <http://
www.strato.net/r-hamradio>; E-mail: <hamradio
@strato.net>.

FL , West Palm Beach: Exams held 1st Saturday
of each nionth, 9 a.m. VA Medical Center, 7305
North Military Trail, West Palm Beach. Walk-ins
welcome. For info, contact Steve, W2QX, at (561)
585-8504; or e-mail: <WA4AW@juno.com>.

IL , Chicago: Ham testing session 1st Thursday
every month, from 7- 10 p.m. We test all levels from
Novice thru Extra. Reservations are NOT required.
For info, contact Dennis L. Sladek, N90 Z, 4344 W.
51 St., Chicago, lL 60632; Phone: (773) 838-8088;
E-mail: <n90Z@juno.com>.

NC, Wilmington : Azalea Coast Amateur Radio
Club will hold a VE testing session on Oct. 10, 1998
10 a.m. at Morton Hall. University of North
Carolina Wilmington Campus. Contact Jack,
WD40IN, a~ (910) 791-1556.

OH, Cincinnati : OH-KY-IN Amateur Radio Soci
ety are forming ham radio classes for all levels of
amateur radio licenses, Novice through Extra,
including the No-Code_license in the Cincinnati,
OH, area. Classes will be held every Thursday
evening for 10 weeks at the Salem Presbyterian
Church located at the comer of Mozart and Higbee
in Wester Hills (behind the White Castle Restaurant
at Harrison and Boudinot). At the conclusion of the

lO-week course, participants will be given an FCC
license exam on Saturday, November 21st at the
same location. All morse code classes are free! The
course is open to persons of any age, and no prior
experience isnecessary.For more information, con
tact Carol Hugentober, K8DHK, at (513) 5323 or
Bruce Vanselow, N8FWA, at (513) 251-1555.

OH , Cleveland Area : Cuyahoga Amateur Radio
Club holds exam sessions on the second Sunday of
each odd-numbered month (except May), at the
Olde Independence Town Hall, 6652 Brecksville
Rd. (Rte 21), Independence, OH. Sessions start at
9 a.m. Fee is $6.95 and a valid ID and copy of your
FCC license is required (if you are alreadylicensed).
For more info, contact Gary Dewey, NI8Z, at (216)
642-1399 or at <gdewey@en.com>.

OH, Colerain: The Triple States Radio Amateur
Club holds exams the last Monday of every month
at 6 p.m. at Citizens Bank. Courtesy call you are
coming required. Phone: (740) 546-3930; Fax:
(740) 546-3685; E-mail: <k8an@aol.com>.

SC, Columbia: ARRL/VEC testing session for all
license classes will be held third Saturday of each
even month (August, October, and December), at
9 a.m., at Heathwood Hall Episcopal School, 3000
South Beltline Blvd., Columbia, SC. For more
information, visit 'the Web site at: <www.qsl.net/
ku4qn>, e-mail: <KU4QN@juno.com>. or call
(803) 779-5234. Exam fee is $6.35. Elements 2
(Novice writt en exam), and lA (5-wpm code)
are free of charge.

T X, Houston : The Clear Lake Amateur Radio
Club (CLARC) serves the SE (NASA) are a of
Houston , TX. We give VE exa ms the 2nd Sat
urd ay of each month, check in at 9 a.m. at the
Clear Lake Presbyterian Church 1511 EI Dorado
in Cle ar Lake. Ou r Web site has all the info :
<www.c1arc.org> .

Personal Web Site Listings

Jim Bridge, KQ6BS, URL: <http://www. qsl.
net!kq6bs>. Specialty: weak signal.

"The Radio Picture Archive," URL: <http://
www.e-etc.com/rpa>(corrected). Speciality collec
tion of pictures of radios.

Commercial Web Site Listings

Communications Specialists, Inc .: Manufactur
ers of Tone Signaling Equipment including CTCSS
encoders and decoders, Morse Station IDers, Re
peater Tone Panels and much more. Please see our
ad in this issue. <http://www.com-spec.com>.

KMA Antennas: VHF, UHF & HF log periodics,
Yagis and unique 6-meter antennas. Please mention
CQ VHF when you visit <www.qsl.net/w4kma>.

M S-Windows Soft wa re: RA C Callbook CD
ROM , Ultimeter Weather Stations and more, info
<n2ckh@cybercomm.net>; Web: <ww w.QTH.
com/n2ckh.bytewise.org>

Teletec: Manufactures 6, 2, 1 1/4 meter and 70
cm Linear Amplifiers as well as Receive Pre
Amp lifiers. <http://www.Te letec-usa.com>.

Woodhous e Co m mun ica tion: Antennas and
publication s for wea ther satell ite imagin g:
<w ww.view2earth.com>.
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TH-G71A 144/440/MHz FM DUAL BANDER
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Kenwood News & Products
hllp:l/www.kenwood.net
Kenwood Bulletins* ftp://ftp.kenwood.net

functionyou can choose to identify each channel with up to
6 alphanumeric characters . DTMFmemory and CTCSS
toneencode/decodeareprovided.

The TH -G 71 Aalso scores we ll for stam inaand reliability,
boasting long battery life- thanks to avariety of power-saving
features- and MIL·8m 810E compliance for rain & shock
resistance. So there's no need togo easy on this dual-bander.
It's bu ilt betterand brighter in everyway.

* Wide-band receive mod via FTP site* FREE operating manual via FTP site* FREE PC program via FTP site
(Requires PG-4P cable)

• 6W (VHF), 5.5W (UHF) at 13.8V DC
• 200 memory ch . with alphanumeric display
• MIL-STD 810E (rain & shock)
• CTCSS tone scan
• DTMF memory (10 ch. up to 16 digits)
• Key illumination
• High-performance antenna
• FREE (Laminated) quick reference guide

(See Dealer)
• TM-V7A remote control (DTMF remote)

KENWOOD COMM UNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
P.O. Box 22745. 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A.
Customer Support/Brochures (310) 639-5300
KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road. Mississauga, Ontario, Canada L5T 1S8

Amateur Radio Prod u c ts Gr o u p
98ARD-1780

Kenwood's new TH-G71A dual-bander (144MHz/440MHz)
---, .r Superior intermod rejection of any dual-band HT on the market!

-, ~

II you're looking foracompact dual-bander withall the
righf features, yet without thepricetag that usuallygoeswith
high performance, there's no better choice than the TH-G71 A.

Justhold it inyour hand and it's immediate lyclear how well
our newhandheld transceiver isengineered. Theergonomic
design, illuminated keys and backlitdisplay all combineto
makeoperationabreeze. As does themenu mode, which allows
you tocustomizethe TH-G71 Aby adjustingall major settings to
your choice. Besides beingeasy touse, it alsoboastsextraordinary
power - up to6watts (VHF) or 5.5watts(UHF) of RF output
(selectable) with its high-performance antenna. Thespeaker
provides powerful, refreshingly clearaudio.

Of course, power is only part of thepicture. Features count.
And you can counton theTH-G71 Atooffer whatyou'd only
expect to find in far more expens ive HTs. Thereare 200
memory channels - allowing you tostore transmit and
receivetrequencies independently. Memorydata can even be
edited andstored onyour PC. Multiplescan functionsare
ava ilab le, including programmablebandscan, memoryscan
withmemorychannel lock-out, MHzscan and call scan . For
each band thereareTO(time-operated),CO(carrier-operated)
and seek scan resumemodes. With theMemory Name

KENWOOD

Look on the brighter side
-------=::-;;;;~ of handheIds
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