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BUT WAIT!
That really isn't the whole
story....add the CPB510DA
Power Booster and you now
have a full featured high
power - VHF/UHF mobile
rig as well. Look at these
added CPB510DAfeatures:

CS10AlCPBS10DA
AS A MOBILE

>- 50Wout VHF, 35W out UHF,'
5Wlow power

>- External speaker jack with
2+ Watts of audio output

>- Quick release connect 6-1/2'
umbilicalcable carries RF, DC
and audio

>- Provides Ham-bandpass-band
filters to minimize intermod

>- Powers the C510A, extending
batterylife

With the C510A & CPB510DA
combo, you've satisfied mANa
allyou~ hand-held
and mobile needs

"

Dual-band

CS10A AS A HAND-HELD
>- Direct entry, back lit keypad
>- 1W out (300mW low power)
>- Frequency Coverage: Tx 144-148 MHz

438-450 MHz
Rx 100-180 MHz

340-480 MHz
720-950 MHz

>- vestpocket size (2-W" tv, 4"£, 1" D
>- Penlightpowered! (3-AA batteries)
>- Battery save: 3 steps
>- 200 memories + VFO and Call
>- CTCSS 39 tones-Encode/Decode
>- 28 menu selections
>- RF squelch - 6 settings
>- Freq steps, 5, 10, 12.5, 15,20,

25, 30 and 50 '
>- Scan modes: Busy, Pause or Hold;

Scans 1 MHz, Entire band, Program,
Memory, Specific memoryfrequen- L..-__--------~--,.--I

cies, Block and CTCSS tones
>- PTT, Frequency and keyboard lock
>- 1750 tone burst
>' Auto power off programmable
>- Weight: qpprox5 oz without batteries

Expandable for CAP-MARS; permit required.
AM programmable for aircraft; Performance
may degrade at band limits; cellular blocked

See yoUrSrANDARDDealer today k

for more wormation on these and
other STANDARD products.
Specifications, priceandfeatures are subject
to change without obligation or notice:~'
Standard Amateur Radio Products, Inc.
P.O. Box 48480, Niles, Illinois 60714.
Tel (773) 763-Q081 Fax (173) 763-3371

II STANDARD®I

THE BULLETED FEATURES TELL THE
STORY - THIS IS INDEED THE HAND­
HELD WITH ALL THE FEATURES
YOU'LL EVER NEED OR WANT•••

A Full Featured Vest Pocket Hand-Held...
That Can BeA Full Powered Mobile, TOO!

ACCESSORIES

CAW576 9 1/2' 12V powercable
CHPll1 Headset microphone
CHP150 VOX microphone
C1£510Standard soft case
CMA510 Mobileadapter
CMB600 Helmet clipfor CHP150
CMP111Speaker microphone
CMPl13Tie pin microphone
CMP115 Minispeaker microphone
CMP123 Ear speaker/mic
CMP127 Remotemicrophone

& speaker
CNB510 NiCad battery pack
CSA510A NiCadbattery charger
CSK15 Speaker
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ARX270UlN
144-148/ 430-450

>4 >20
200 200
16.5 (5)
1.25-2 (3.2-5 1)
205 (52.1)
0.95(0.088)
5 (2.3)
Fiberglass
enclosure

craft

A27010S
144-148 430-450
5 5

~4 ~10

350 350
6.1 7 (1.9)
40.3 (102.4)
6 (1.8)
1.25-2 (3.2-5.1)
.725 (.07)
1.8 (.81)

AR270B
144-148/ 430-450

>4 >15
250 250
7.7(2.3)
1.25-2 (3.2-5.1)
20 (51)
0.47(0.044)
2.4(1.09)
Highstrength
aluminum

144-148/ 430-450

>4 >15
250 250
3.75 (1.13)
1.25-2 (3.2-5.1)
6.75(17.1)
0.27 (0.03)
2 (0.9)
High strength
aluminum

AR270

MODEL
Frequency, MHz
No.Elements
SWR1.2:1Typical
2:1 Bandwidth, MHz
Power Rating, wans PEP
BoomLength, ft (m)
Longest Element, in (em)
Turning Radius, ft (m)
Mast SizeRange, in (em)
WindLoad, ft' 1m' )
Weight, Ib (kg)

48 PERI ETER ROAD, MANCHESTER, NH 03103 USA
TELEPHONE : 603-627-7877' FAX: 603-627-1764

AVAILABLE THROUGH DEALERS WORLDWIDE

MODEL
Frequency, MHz
SWR1.2:1Typical
2:1Bandwidth, MHz
Power, wans FM
Height, ft, (m)
Mast SizeRange, in
Radial Length, in (em)
WindLoad, ft2 (m2)
Weight, Ib(kg)
Constructionstyle

AR270
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The Ultimate Choice inAmateur Radio

• 144MHz operation
• 62 memory channels
• 6 character alpha-numerics
• DTMF memory for autopatch
• 50watts output power
• Multi-scan capability
• Backlit microphone
• MIL-STD 810C and 810D
• Dual menu system
• Repeater reverse switch
• DTSSselective calling
• Built-in CTCSS encoder
• Wireless cloning

"Super! I can use
alp hanumeric memories
to store na mes, call signs,
and repeater s on my
TM-2 61A."

• 144 MHz operation
• User friendly operation
• 40 memory channels
• Compact rugged design
• DTMF memory for autopatch
• MOS FET power module
• Direct DC input
• Luminescent DTMF keypad
• Multiplescan modes
• Auto battery saver circuit
• Built-in CTCSS encoder
• Battery voltage indicator
• 3 or 5 watt versions

• 144MHz / 440 MHz operation
• Dual receive on2 bands
• Dot-Matrix LCD display
• 7 character alpha-numerics
• 82 memory channels
• Operator's Guide function
• DTMF memory for autopatch
• Wireless cloning
• PC programmable
• MOS FET power module
• High performance antenna
• CTCSS encode/decode
• Remote control feature
• Airband receive

'~Great ! My TH-79A(D)
receives on 2 ban ds at
the same time. Comes
in a SW vers ion too."

"Outstanding!
Loud, clear au dio
and easy to use."

INTERNET
Kenwood News &Products
http://www.kenwood.net
Kenwood Bulletins
ftp://ftp.kenwood.net

Kenwood is known worldwide for outstanding products. With over 50 years of
design, engineering and manufacturing experience, it is easy to see how

Kenwood sets itself apart from the competition. In the world of Amateur
Radio, Kenwood has a strong and rich heritage based on one

simpletruth. We do our very best to build the best. Kenwood
Amateur Radios not only have the look of a well

designed and manufactured product with a
superior "quality feel", but also have

the same world famous Kenwood
reputation on the inside.

Now surprisingly
affordable!

KENWOOD
A m a t eur R ad io Pro d u ct s Gro up

97ARD-1608

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
PO. 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



\lineof Sight An Editorial

Those "Scary" New Test Questions
There's a whole bunch of new questions in the revised question pool
for the Novice/Technician license exam. But is it really anything to
worry about?

Normally, there's nottoo much fuss
over the release of an updated
question pool for amateur exams.

At one level of license or another, it hap­
pens once a year, on July 1. But this year
was different. This year, it was time for a
new set of questions for Elements 2 and
3A: the Novice and Technician written
exams. And this year, for the first time,
the exams include 10 new questions (five
in each element) on RF safety, as man­
dated by the FCC.

What's causing something of an up­
roar, though, is the 46% increase in the
number of questions in the "pool ," the
publicly available list of possible ques­
tions from which the tests are created.
And the uproar basically goes like this:
"When a potential ham picks up a license
manual and sees 924 possible questions
instead of 550, he or she will be scared
off by the sheer volume of the material."
I think this reasoning is faulty, and I'll
explain why, but first, let's see where
these numbers come from.

The "10 -t o-1 Rule"
The FCC rules setting up the Volunteer

Examiner (VE) program require that each
question pool "contain at least 10 times
the number of questions required for a
single examination" (§97.523). The rules
also stated that Element 2 (Novice) was
to be a 30-question exam, and that the
Element 3A (Technician) exam would
have 25 questions. So a test with 55 ques­
tions overall would be drawn from a pool
of at least 550 possible questions. And
the Question Pool Committee, a group
with representatives from all of the Vol­
unteer Examiner Coordinators (VECs)
that actually writes the exams, has gen­
erally stuck pretty close to this 10:1 ratio .
Or has it?

In truth, the number of questions in the
pool has been slowly creeping upward.

4 • CO VHF. July 1997

The "old" Novice/Technician question
pool contained 632 questions, 15% more
than the minimum of 550. Now, with 10
new questions on RF safety added to the
exams, the total number of questions in
the new pools equals 924, from which a
65-question exam will be generated. This
increases the pool-to-exam question ratio
from 11.5:1 before July 1 to 12.7:1 after
July 1. Overall, there are nearly 300 more
questions in the new pool than in the old.

"Open Book" Questions
I asked CQ VHF Senior Contributing

Editor Gordon West, WB6NOA, who
also writes license manuals, to fax me a
couple of paragraphs explaining the
changes . He sent me 10 pages! Amid all
of this, he made two key points: 1) the
exams are not harder, even if they look
like they are; and 2) the number of RF
safety questions in the pool was mandat­
ed by the FCC at far more than the usual
10:1 ratio; but if you can read tables,
you'll have no problem. "Most of the
safety questions are 'open book' on the
exam," says Gordon . "The Novice and
Tech exams will contain all the RF safe­
ty tables and figures needed to look up the
correct answers."

Well , that takes care of the RF safety
questions, but they make up only 60% of
the added questions: the other 40% cover
the traditional topics that have always
been on the exams .

Is this some sinister plot by the Ques­
tion Pool Committee to scare off poten­
tial hams? Not at all. In fact; it's simply
a continuation of a process that began a
while ago. As noted above, the "old" pool
didn't have a 10:1 pool-to-exam question
ratio-it was 11.5:1. So the number of
pool questions versus exam questions has
been slowly edging up anyway, and it
hasn't seemed to scare off too many po­
tential hams . The combination of the

cc 'When a potential ham picks
up a license manual and sees
924 possible questions instead
of550, he or she will be scared
offby the sheer volume of the
material. ' I think this reasoning
"fi l "IS au ty....

usual increase plus the 10new exam ques­
tions pushes the ratio to 12.7:1, an in­
crease of ( 2,y ool questions for each
exam question (smaller than the increase
which has brought it from 10:1 to 11.5:1).
But the really big question about the new
questions is this: So what?

Do More Pool Questions
Mean a Harder Test?

Just because the size of the question
pool has been growing doesn't mean the
exams are getting any harder. The only
people for whom this is a problem are
those who are trying to memorize the
entire question pool in order to pass the
exam without really learning the materi­
al. There's no question: It's much harder
to memorize 924 questions than to mem­
orize 632. But ifyou learn and understand
the underlying material, it doesn't matter
how many possible questions will be used
to make up your exam. Maybe one reason
for increasing the size of the question pool
is to help make sure people don't become
hams simply by memorizing questions
and answers without understanding what
it's all about. And, if that's the case, I'm
all for it.

License to Learn
I've long held the opinion that a ham

license of any class is a license to learn.

(Continued on page 83)

By Rich Moseson, W2VU, Editor

Ham Radio Above 50 MHz
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/lEW Z750· Dual-band 146/446MHz w/fold-over· Includes COMET exclusive theft-resistant lock!
Gain & Wave: 146MHz 2.15dBi 1/2 wave· 446MHz 5.5dBi 5/8 wave x 2 • Length:39"• Conn: Gold-plated PL-259 • Max Pwr: 200W

/lEW Z780 • Dual-band 146/446MHz w/fold-over • Includes COMET exclusive theft- resistant lock!
146MHz6/8 wave 4.5dBi • 446MHz 5/8 wave x 3 7.2dBi • Length: 62" • Conn: Gold-plated PL-259 • Max Pwr: 150W

.-._._-~-

NEW SBB-15 · Ttl-ba nd 52/146/446MHz w/fold-over 1WI5" :!'tlWI]!I];1I
Gain & Wave: 52MHz OdBi 1/4 wave • 146MHz4.5dBi 6/8wave · 446M Hz 7.2dBi 5/8wave x 3· Length: 58"· Conn: PL-259 · Max Pwr: 120W., - ..

NEW SBB-7/SBB-7NMO • Dual-band 146/446MHz w/fold-over IIW~I :!gil:JiUl!1!;
Gain & Wave: 146MHz4.5dBi 6/8 wave' 446MHz 7.2dBi 5/8 wave x 3· Length: 58" • Conn: SBB-7 PL-259/SBB-7NMONMO· Max Pwr: 70W

• AIM •
/lEW SBB-5/SBB-5NMO · Dual-band 146/446MHz w/fold-over IlliVI:!rM:Jilu!I!;'
Gain & Wave: 146MHz 2.5dBi1/2wave' 446MHz 5.5dBi 5/8wave x 3' Length: 39'" Conn: SBB-5 PL-259/SBB-5NMO NMO'
Max Pwr: 120W1-- .
CX-224/CX-224NMO' Tri-band 146/220/446 MHz w/fold-over
Gain & Wave: 146MHz 2.15dBi1/2 wave · 220MHz 3.5dBi 5/8wave· 446MHz6.0dBi 5/8 wave x 2 •
Length: 36" • Conn: CX-224 PL-259, CX-224NMONMO • Max Pwr: 1DOW

• . I/V'JI}------ - - - --------

B-20/B-20NMO • Dual-band 146/446MHzw/fold-over
Gain & Wave: 146MHz 2.15dBi 1/2 wave' 446MHz5.0dBi 5/8 wave x 2' Length : 30" ·
Conn: B-20PL-259/B-20NMO NMO' Max Pwr: 50W

1I&?iH_-------------------
SH-55 • Super Flexible146/446MHz HT Antenna
Gain:146MHz 1.5dBi• 446MHz 3.2dBi • Length' 15.5" • Conn: BNC•
Max Pwr: 10W

.,..... '\fVVI, •

B-10/B-10NMO • Dual-band 146/446MHz cellular
look-a- like - Gain & Wave: 146MHz OdBi 1/4 wave'
446MHz 2.15dBi 1/2 wave ' Length: 12'"
Conn: B-10 PL-259/B-10NMONMO'
Max Pwr: 50W
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8 HF NeW6

ARRL: Let Hams Handle
Malicious Interference

The ARRL has petitioned the FCC to
privatize enforcement of malicious inter­
ference problems, and for a new enforce­
ment mechanis m to avoid having to deal
with the Commission ' s chronically un­
derstaffed field offices. In a petition for
rule making, the League asked the FCC
to allow members of its Amateur Aux­
iliary to bring evidence of malicious in­
terference violations directly to the Com­
mission ' s Chief Administrative Law
Judge. The Chief AU would determine
if a complaint warranted FCC action and
would then be able to designate valid
complaints for hearings. The League said
it would help AA members in preparing
and submitting complaints, and in pre­
senting cases at administrative hearings.

According to an ARRL bulletin, the pe­
tition noted that the vast majority of ama­
teurs do obey the rules, but that "in a very
few, persistent, serious enforcement
cases," FCC action has been needed but
has not been forthcoming. At press time,
the FCC had not yet responded to the
League' s Rulemaking petition.

League Calls for Delay in
Vanity Fee Hike

Responding to the FCC's proposal to
raise vanity callsign fees from $30 to $50
(see "VHF News," June, 1997 CQ VHF) ,
the ARRL says no change should be made
in the fee until all four vanity call "ga tes"
have been opened. According to an
ARRL bulletin, the League said it "does
not objec t to the fee increase per se," but
that it "wants all hams to have an oppor­
tunity to request a specific callsign under
the current fee schedule."

Hams Exempted from
CB Enforcement Bill

A bill to allow local governments to
enforce the FCC's CB regulations would
not extend to amateur radio or other li­
censed radio serv ices , according to an
ARRL bulletin. U.S. Senate Bill 608, in­
troduced by Wisconsin Senator Russell
Feingold, is in response to the same frus­
tration experienced by hams over lack of
FCC enforcement. The focus of this bill

6 • CO VHF. July 1997

is RF interference emanating from illegal
CB equipment or CB equipment used on
unauthorized frequencies.

At the request of the ARRL, amateur
radio and other FCC-licensed services
were specifically exempted from the leg­
islation 's coverage, and the bill calls on
the FCC to provide "technical guidance"
to states and municipalities in enforcing
the Commission ' s rules. As a final safe­
guard to amateurs who might erroneous­
ly be subjected to local enforcement ac­
tions, the bill provides an appeal process
to the FCC. So far, there' s been no action
on the legislation.

New Ham Astronaut
on Mir: KB5UAC

If everything happened as scheduled in
May, Astronaut JerryLinenger, KC5HBR,
has been replaced aboard the Russian Mir
space station by Astro naut Michael
Foale, KB5UAC. Foale is scheduled the
spend more than four months on the orbit­
ing space station . Linenger came aboard
Mir in Januar y. The crew swap was
scheduled to take place in mid-May, with
a May 15 launch date scheduled.

Foale was not the only ham scheduled
to fly on the STS-84 docking mission, ac­
cording to the ARRL and the AMSAT
News Service. Among the other crew
members were Commander Charles Pre­
court, KB5YSQ , and Mission Specialists
Edward Lu, KC5WKJ , Carlos Noriega,
KC5WKK, and Jean-Francois Clervoy,
KC5WKG. The report also indicates that
Foale has received permission to speak
with unlicensed third parties while
aboard Mir and to use the German
SAFEX equipment on 70 centimeters.

Foale "Looking Forward"
to Mir Ham Contacts

The AMSAT News Service reports that
Astro naut Michael Foale, KB5UAC,
scheduled to be aboard the Mir space sta­
tion from May to September, told a pre­
launch news conference that he plans to
be active on Mir's ham station during his
stay there.

"I do look forward very much to using
the ham radio on the Mir throughout my
stay there, to talk to anybody who can
speak to me in either English or Russian,"

Foale said. Asked if there was anything
in particular he wanted to hear about, he
added, "I' m open for anything. Ijust like
chatting with people. Specifically , 1
request that people just tell me about their
lives on Earth and what they're doing in
their part of the world."

Foale also said he' s hoping for some
"slightly longer contacts" rather than
"just the brief collections of QSOs we do
on the shuttle." So, if youcontactKB 5UAP
on Mir, be prepared to ragchew !

. Mir Off the Air in April
and May

Mir' s ham station appears to be off the
air at press time (mid-May). There have
been no reports of random contacts, and
the AMSA T News Serv ice says it has
"received information that states that all
amateur activity from Mir has been sus­
pended until.further notice." No explana­
tions have been given. However, Mir has
been experiencing significant problems
with its power and air systems, so it' s not
surpris ing that "non-essential" systems
may have been shut down.

Ham Astronaut
Leaving NASA

Astronaut Jay Apt, N5QWL, retired
from the astronaut corps in May, leaving
NASA to take a new position as Director
of the Carnegie Museum of Natural His­
tory in Pittsburgh. Apt flew on four shut­
tle missions, including a 1996 shuttle-Mir
docking mission, on which he photo­
graphed amateur operations aboard Mir
(see photos in the March and April, 1997,
issues of CQ VHF) .

"Rockoon" Flight
Successful

A combination balloon/rocket carrying
amateur radio gear was successfully
launched from North Carolina on May II .
According to Internet reports, the balloon
lifted off at 6:59 a.m. The balloon burst
unexpectedly at 60,000 feet instead of the
planned 100,000 feet. But controller Bill
Brown, WB8ELK, saw the burst on his
amateur televisio n (ATV) monitor and
issued the "fire" command to the rocket.

Compiled by the CQ VHF Staff

Ham Radio Above 50 MHz



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) 618-86 16 • Fax: (310) 618 -8758
Internet: http: / / www.aLinco.com

Pricesmentioned areMSRP, dealerprices may vary. Permits requ ired forMARS/CAP use. Pertormance
specifications onlyapplytoamateur bands. Specifications subject tochange without notice orobligation.

• 100 memories
• General coverage receiver 150KHz - 30 MHz and 50 MHz - 54 MHz
• Detachable faceplate, remote mounting kit available
• SSB, ew, AM, FM and Digital Modes, including 6 Meters
• Speech Processor, standard
• Separate antenna terminals for HF and .6M
• Selectable RF Gain and AGe
• cress encode for 10M and 6M FM repeaters
• Narrow Filter,

standard
• SelectableScan

Modes
• Auto Power Off
• Multi-function

control simplifies
operation

• Full QSK, semi or automatic break in
• Quick offset for "split" operations
• OX-70TH features 100 watts output on HF and 6M
• DX-70T outputs 100 watts HF, 10 watts on 6M, MSRP under $1,000!

Get a terrific performer for year 'round fun, (Field Day and every day)
at a very low price. Tried and true, the DX-70TH and DX-70T are great
values. A DX-70 is your ticket to exciting communications on ten bands!

L II's Time 10 Buy aOX·701
OX-70TH and OX-70T HF+6M Radio
Mobile • Portable • Base • Marine

Buy either Ali nco DX-70
model AND the EDX-2 Auto
Antenna Tuner (at the same
time of purchase) and get this
FREE World Time Alarm Clock
from Alinco! Great for the
shack, camping, travel, Field
Day or DX-peditions.

This battery-powered
timepiece has a moveable bezel imprinted with
cities representing the world's time zones. As the
bezel is rotated, the indicated time shifts
automatically to the local time of the chosen city.
A moving sun/moon graphic shows if the displayed
time is day or night. You'll sound well-informed,
knowing the local time of your DXcontact!

Get a FREE Alioco
World Time Alarm Clock

Get theAlinco clock coupon fromyour Alinco dealer at thetimeofpurchase. Send it toAlinco, along with
acopy of your salesreceipt forthe radio and antenna tuner. Offer good whilesupplieslast.Offer applies
only topurchases made between May 1and June30, 1997. Clock requests must bepostmarked no
later than July 14, 1997. Please allow 4 to6weeks forprocessing. Voidwhere prohibited.

Ask V 0 U r d e a I e ra b 0 utA lin c o' s 2 · Vear e x te n d e d wa r ran t v pro 9 ram
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Deadline Looms for Young
Ham Award

Even though this is the July issue, most
of you will get it in mid-June, so it' s worth
one final remind er that nominations for
the 1997 Young Ham of the Year Award
must be received by June 30. The award
is jointl y spon sored by the Amateur
Radio Newsline, Yaesu USA, and our sis­
ter magazine, CQ.

Nominees for the award must be 18 or
younger, FCC-licensed amateurs, and res­
idents of the continental United States. To
qualify, a nominee must be providing sig­
nificant service to the hobby, his/her com­
munity or the nation, and amateur radio
must play a role in that service. Simply
having a license at age three or passing the
Extra exam by age five isn 't enough.
Nominees must actually be demonstrating
leadership skills through amateur radio.

For additional information and nomi­
nating form s, send an SASE to 1997
Young Ham of the Year Award, c/o
Newsline, 28197 Robin Ave. Santa
Clarita, CA 91350, or visit the CQ and
CQ VHF Web sites at <http://members.
aol.comlcqmagazine/> and <http://
members.aol.comlcqvhf/>, respectively.
Remember, the deadline is June 30.

Kornienko , K2WK, of Lafayette - but
only because FCC rules prevented him
from deciding the case.

"The FCC controls just about every­
thing to do with the operation of ham
radios under very extensive and broad
laws and regulati ons," said Stanton. But
he also noted that "there is no question
that there has been meaningful intrusion
into the (neighbors ') home and their
expectations of enjoy ing a reliable and
reasonabl y high-quality level of tele­
phone and television reception."

Korni enkos neighbors had charged
that his transmissions caused interference
on their TV and phone, and activated their
electric garage door opener. They want­
ed the judge to declare his operation a nui­
sance and impos e restrictions on his oper­
ating. Kornienko' s attorney argued that
he was operating within the bounds of his
FCC license and that the neighbors hadn 't
made sufficient effort to shield their elec­
tronic devices from interference.

The article further quoted Judge Stan­
ton as saying that, under FCC regulations,
"If [Kornienk o] is obeying the FCC rules
and the [neighbors] can' t fix the situation
in their home, that ' s tough and they'll
have to lump it."

State Judge Dismisses
Interference Suit

A Superior Court j udge in New Jersey
threw out a neighbor ' s interference-based
lawsuit against a ham, ruling that he had
no power to decide the case. According
to a report in the Newark Star-Ledge r,
Judge Reginald Stanton dismissed the
nuisance charges against Walter

VHF Pioneer
Ed Tilton, W1HDG, SK

Former QST VHF Editor Ed Tilton,
WI HDQ, died March I in Florida at age
89. Tilton was the ARRL ' s first VHF edi­
tor, inaugura un g his column, "On the
Ultra High s," in 1939 and writing it
monthly until his retirement in 1960.That
column is the predecessor of today's
"Wo rld Above 50 MHz" column. He also
wrote the ARRL' s first VHF Manual.

Tilton IS credited with a variety of
VHF/UHF "firs ts." ARRL Executive
Vice President Dave Sumner, KIZZ, said
ot Tilton, "Perhaps more than any other
individual , he led the exploration of the
extended-range properties of the VHF
and UHF bands."

RS-16 Update
As we went to press, the new RS-16

satellite was still not fully operational.
Latest reports had the Russian satellite ' s
70-centimeter beacon operating, but the
2-meter and 10-meter beacon s turned off.
The Spa cen ews newsletter reported some
background on the satellite. Along with
its Morse beacons, RS-16 also transmits
high-speed telemetry, and some amateurs
are having better luck receiving and de­
coding it than controllers in Russia, due
to having more sensitive receivers. One
of the satellites controllers estimated that
testing would continue into May or June,
after which he expected RS-16 to begin
operating in Mode A (2 meters up; 10
meters down).

The rocket engine fired and carried its
payload to an estimated altitude of 30
miles before falling back to Earth, and it
sent back spectacular photo s. The flight
package included APRS (Automatic Po­
sition Reporting System ) equipment as
well as an ATV transmitter, allowing
hams up and down the east coast to mon­
itor its progress via packet and to view
live ATV pictures from space. For up­
dates and photos, visit Bill ' s Web page at
<http://tly .hiwaay. net/- bbrown>.
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Learn to send Morse code with MFJ-557 .
Straight key with adjustable travel and tension,
and built-in speaker with volume and tone
controls lets you practice to your heart's content.
Earphone jack . Heavy non-skid steel base
stays put as you tap out Morse code. Use 9V
battery or 110 VAC with MFJ-1305 , $12.95.

MFJ-550, $7.95, telegraph key only.

MFJ pocket size Morse Code Tutor
Learn Morse code fast, anywhere LCD display lets you check your copy instantly ...

Easy no-code Beginner's Course Takes you beyond Extra Class . . . Customized Practice
. . . Plain English QSOs . . . Word Recognition Mode™ . . . Interactive Moder . . .

. L~arn Morse code anywhere, anytime ~ith you hundreds of commonly used words in No Instruction Manual needed!
this tiny !o!FJPocket ~ors~ Code Tutor..... . amateur radio . Practice recognizing entire Choose from easy-to-use menus on LCD

Take I.t everywhere. EnJoy.code practice at words instead of individual letters. display. Simple 3 button operation.
home, going to work, on vacation, on a plane Learn to copy words without writing it Setti S rTM
or in a hotel -- no matter where you are. down and carry on an entire CW conversation . ng ave .

MFJ-418 gives you a large"LCD display without paper __ just like pros on 40 Meter CWO Your settmgs ~re automatically saved,
that reads out letters , numbers and punctuation ready to use next time -- no m. ore #$%* resets!

You can save 10 words of you r choice for La LCD D la
in plain English . See code as it is being sent! word recognition practice -- an MFJ exclusive. R d d rgle lSbP Y d

MFJ's proven Beginner's Course takes you ea .wor. s, et~ers, nu~ ers an. .
from zero code speed to solid copy fa st! You'll never run out ofpractice punctu~tlOns m plain Englisli as ~ode ~s being

Realistic plain English QSO practice helps Selec t letter, number, punctuation, prosign sent. It s a powerful sound and sight aid!
you pass your FCC code exam. or code test sets, random call signs, random Check your copy, select from menus and

High-speed practice takes you to program custom characters and words .
Extra Class and beyond . . . . LCD has 2 lines and 32 huge 1f4"

Practice copying words as one hlgh-cont~ast characters:
sound -- not individual characters. SllkySmoothSldetone™
Instant word recognition makes you a . Only MF! gives you Sil'9Smooth
true, high-speed CW pro. Sidetonei with Tru'Ionet» smewave and

Instantkeplayt» Check your copy Soft /Start' dots/dashes -- lets you concen-
instantly! trate on lea~ning without the distracti~n of

MFJ's interactive mode lets you set harsh.keychck~ . ':lse earphones for pnvate
the pace -- you decide when to copy the practice or built-in speaker for groups.
next group and how many -- not the Adjustable volume. Loud, powerful
tutor. audio amplife r.Variable pitch 300-1OOOHz.

Easy-to-use -- choose from menus Pocket Size
on the LCD display -- no instruction Fits in shirt pocket with room to spare!
manual needed ! Smaller-than a pack ofcigarettes -- tiny

Beginner's Course 21/4X33/4XI in., weighs less than 51h oz.
QST rate MFJ tutors "the clear choice for ~ MFJ-418 Toss it in your briefcase, travel bag or

beginners". Follows ARRLN EC format. -all S799 5 stash in your car's glove compartment and
MFJ -418 takes you from knowing zero 1&...... you'll always have it ready f~r instant practice.

code to solid copy fast! You learn individual Uses 9 volt battery. Not included,
letter, number and prosign sets first. As you Tapes Can 't Compare
do, previously learned sets are combined with words, QSOs or combination sets for practice -- Tapes play the same old boring stuff over
new sets to reinforce all that you have learned . you'll never run out of study material. and over again . Unlike tapes, you'll never

Instantlieplayi» You can even make up and save your own memori ze the MFJ-41 8 random code session s.
Practice copying and then replay to word and character sets for practice. You'll pay more for a few sets of code tapes

instantly check your copy on the LCD display. MFJ In teractivetdodei than an MFJ-4l 8. The MFJ-418 is less
Custom Character Sets MFJ Interactivebioder- lets you decide expensi ve, lots of fun and f ar more effective .

If you have trouble with certain characters, when to copy the next or previous group and More pocket size MFJ Morse Tutors
you can build and save a custom set of these how many -- great for beginners. MFJ-417, $59.95. Random characters, words,
for extra practice -- an MFJ exclusive. Normal or Farnsworth QSOs. Selectable character sets. CombineSet'

Realistic Plain English QSOs Select normal or Farnsworth spacing . Fixed or random length groups. Instant replay .
You can practice copying realistic Farnsworth makes it easier to recognize Normal or Farnsworth. 3 to 35 WPM. Setting

on-the-air style plain English random QSOs . entire characters. It stops the tendenc y to count Saver». Silkyiim ooth.Sidetone'», Adjustable
They'll help get you ready for your FCC individual dots and dashes that slows learning . pitch 300 to 1000 Hz. Volume control. Use

exam. When you're comfortable copying these Farnswor th character speed is adjustable 10 earphone for private practice. No LCD.
QSOs, you're ready to pass and upgrade! to 60 words-per-minute for high-speed practice. MFJ-413, $39.95. Similar to MFJ-417, less

They'll also give you plenty of confidenc e Fixed or Random Length Groups random words, QSOs, SettingSaver'»,
before you make your first real contact. Use fixed length or more realistic random MFJ-411, $69.95. Widely acclaimed original.

MFJ's CodeTest'» set lets you practice length groups. Up to 8 characters per group. Has most of the features of MFJ-418 , no LCD.
only the characters required on FCC exams. Change Speed on the Fly Get Yours Today!

MFJ Word Recognition Moder Cha nge speed on the fly while you're Enjoy more ham band privileges -- learn
MFJ's Word Recognition Mode™ gives playing a session -- 3 to 55 words-per-minute. Morse code and upgrade! Order yours today!

MFJ Code Practice Oscillator 2 Meter 'lIfelflf.dllgltfer™ 12/24 Hour Clock/ID Timer!
MFJ-557 I! Intermod causing squeaks, MFJ-116, $14.95. ID buzz every

~.. ~2495 squawks, unidenti fied voices and 10 minutes. Big W' red LED digits .
. • other noises all across the 2 Meter Loud/soft alarm. Uses 110 VAC.

band? Can't use your radio? 9V battery backup . 41hx2x4 inches.

MFJ Intermodliighter'» F MF'•Catal
eliminate s intermod by reducing ree. og
interference up to 50 dB with Nearest dealer/Free Catalog . . . 800-647-1800

MFJ-713 three high-Q bandpass filters. http://www.mfjenterprises.com FAX: (601) 323-6551
MFJ-714 Plugs between radio and antenna. ·1 year unconditional warranty ·30 day moneyback$5995 MFJ-713, $59.95. For hand- guarantee (less s/h) on orders fromMFJ ·Add s/h

helds has BNC connectors UsesME:! MFJ ENTERPRISES, INC.
9V b MFJ '714 $5995 F b' '1 P.O. Box 494, Miss. State, MS 39762
. attery . - , . . or mo I e (601) 323-5869; 8-4:30 CST, Mon-Fri

rigs, has SO-239 connectors. Uses 12VDC. Technical Help: (601) 323-0549

MFJ ... the world leader in ham rlil1tiJifiaccesso©;ies"terpriSeS, IIC.
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CQ VHF welcomes comments and
suggestions from our readers. We'll
print a representative sampling each
month, and we reserve the right to edit
letters we receive for length or style.
All letters must be signed and show a
return mailing address or valid e-mail
addre ss. Writers ' names will be with­
held f rom publication upon requ est.
Address letters to: Letters, CQ VHF, 76
N. Broadway, Hicksville, N Y 11801 ; or
via e-mail to <CQVHF@aol.com>;
<cqcomm@delphi.com> or <72127.
745@compuserve.com>. Please spec­
ify that it is a letter for CQ VHF.

Make Better Use ofRepeater
Channels

Dear CQ VHF:
I am writing in reference to the

"Narrowing our Split s" Op-Ed piece in
your fine December' 96 issue. While the
intent ions are good, I don't think reduc­
ing the channel spacing below 15 kHz is
realistic with the current generation of
user's equipm ent (I still get into it with
the states that made the backward move
to 20-kHz spacing). Thi s would neces­
sarily involve equipment adjustment and
modification. Many hams are justifiably
intimidated when opening the cover of
their super-ri gs. I don 't think changing
the IF filters and coils is a viable option
for the majority of users. The manufac­
turers mayor may not get around to
redesigning the equipment, and, if so, the
transition into mass usage would take
many years.

Instead , I'd like to see better use made
of the existing channels we now have. I
would like to see an operational policy
change rather than a mechanical one. For
the last few years, I've been using an
ICOM IC-R7100 and PC logging soft­
ware to monitor repeater activity...and
lack thereof. This system summarizes the
elapsed time that repeaters (100 at a time)

. were actually active during a given time
period , usually an unpubli cized, random
month or two, 24 hours a day per band.
This sorted activity report provides the
evidence necessary to withdraw and reas­
sign paper machines. Also , an interesting
pattern emerged: 10% of the repeaters
were carrying 90% of the traffic. Under­
whelming, eh?
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Using the above supportive evidence,
it would seem reasonable to take the low­
est third, by usage, of these repeaters and
relegate them all to a handful of non-pro­
tected CTCSS (PL) mandatory channels
that would be set aside for these low­
activity operations. The different PLs
would keep them separate (the commer­
cial troops have been doing this for ages).
It probably wouldn 't be popular with the
Mom ' n Pop operations, but it certainly
would accommodate more users, and that
is the responsibility of us coo rdina­
tors...to accommodate the most users
within the limited spectrum available.

73,
Whit Brown , WB0CJX

Golden , Colorado

Note: The wri ter is the Frequency
Coordinator for Colorado and Frequen­
cy Coordination Chairman of the Mid­
America Coordination Council (MA CC).

Whit-We purposely held onto your
letterfor afew months, knowin g that Rod
Wheeler, who wro te the December Op­
Ed piece, would be fo llow ing up with a
"how-to " art icle on impl ementing the
changes he suggested. You 'll fi nd it else­
where in this issue. But L'd like to respond
to two ofyou r po ints.

1) You 're abso lutely correct, in my
opinion, that our existing repeaters are
inefficiently utilized. And not just in
Colorado. Even here in metro New York,
your statistics would probably stand up.
I haven 't made a detailed study, but I do
know that, outside of rush hour, you can
count on being able to make contacts on
only three orfo ur ofthe dozens of2-meter
repea ters in this area. Go to 440 or 220,
and you're lucky if it' s one. Your idea of
reassignin g lightly-used repeaters to
shared channels is intriguing.

2) Even if it 's beyond the abili ty ofthe
typical repeater user to change his
radio's IF filters (and Rod's article
makes it seem pretty straightfo rward),
one ofthis magazine 's goals is to encour­
age discussion of the issues we face and
to present technically-sound ideas f or
dealing with those issues. If the ideas
shared here can serve as stepping-stones
toward eventual solutions, then we'll
have achieved that goal-even if the spe­
cific ideas presented are not what is even­
tually adopted.

Your Spot to Speak Out

WhyFM ?

Dear CQ VHF:
I generally don 't write to magazines

about their article s, good or bad.The good
article s, I clip and file; the bad ones, I stew
about for a while and forget them with the
hopes that the authors will continu e their
educations or even get some.For the most
part, I believe that CQ VHF has been a
long time in comin g and appreciate the
fact that it has finally arrived.

I did, howev er, cringe a little over the
article by Bill Orr, W6SAI, "Discover the
World of 1.2 Gigs" (October, 1996, CQ
VHF). Now, I have the utmost respect for
Bill Orr. He has been my hero for years
and there are more Bill Orr publications
in my library than any other author world­
wide.The point of the article that Igagged
over was discovering this wonderful
band , in this day and age, in the FM mode!
I thought we did that back in the days of
the modified 'ApX-6. To introdu ce this
band to the younger generation, or any­
one else, for that matter, via the "pickle
pushing mode ," and then talk through a
semi-smart box on a hill , they may as well
stay on 2 meters or go back to CB.

Here on the Front Range of Colorado,
there is a considerable amount of activi­
ty on 1.2 GHz, but it' s not on FM. Our
Thursday night net (8:00 p.m. local) on
1296. I-MHz USB or CW (depending on
conditions) always draws a half-do zen or
so check-ins from Cheyenne, Wyoming,
in the north, to Colorado Springs , Colo­
rado, in the south (approximately 160
miles apart), Evergreen, Colorado, to the
west of Denver, and Aurora to the east.

From our vehicle-accessible moun­
taintops (some over 14,000 feet), CW and
SSB contacts of over 400 miles on 1296.1
MHz are routine . The band is prone to
atmospheric enhan cements, making it a
real joy to work, but not with 2 to 5 MHz­
wide signals and a receiver with ju st as
wide a bandwidth.

The cost of getting on 1.2-GHz SSB is
no more, and maybe a little less, than get­
ting on FM, but the rewards in experience
and gratification of being on CW/SSB are
so much greater. A 1.2-GHz FM rig is
going to cost on the order of $400 to $600
new, but if a ham is already on 2-meter
SSB or has a 2-meter SSB tran sceiver
available (such as the IC-706), then a
Down East Microwave transverter (built

Ham Radio Above 50 MHz



and tuned) costs $395 and provides 3
watts output. A single 55-element loop
Yagi from Down East or Directive
Systems is $148 (you'll need the anten­
nafor either mode-ed.). Some half-inch
hardline up the tower and you have a quar­
ter kilow att effective radiated power and
you' re not limited to line of sight or 10
miles or so to the nearest repe ater , even
if there is one available.

C'rnon, people. Let 's leave "gud ' ole
FM" to the bread trucks and the police
departments , bang your head and-for
once- try something new and exciting!

73,
Dave Clingerman, W60AL

Denver , Colorado

Dav e-I think the point that Bill was
trying to make by sharing his expe riences
on I.2-GHz FM was that the exci tement
of dis co vering a new band isn 't (and
shouldn't be) limited to any sing le mode.
And while you 'll defin itely talk fa rther on
SSB or CW, FM is an equally valid mode
f or operating 1.2 GHz. And there's cer­
tain ly no reason to insultpeople who may
be more comf ortable with FM or to dis­
courage them from usin g the band.
There 's plenty of room f or all modes on
1.2 GHz, and we need to enco urage acti v-

ity ofall sorts in order to help protect the
band f rom comme rcial incursion. We 'll
be happy to con sider any well-written
article about the joys ofoperating CWor
SSB on this or any band, but we won't tell
FM operators that they're not "real
hams " or that they need to limit them­
selves to 2 meters or 70 cent imeters .

Ideas from Down Under...

Dear CQ VHF:
The December issue 's "Beginner's

Corner" mention s coastal ducting , and I
wanted to share some of our experiences
here in Australia . On the odd occasion,
stations from Perth, Western Australia,
approximately 1,000 kilometers (600
miles) away, access our local 2-meter re­
peater here in Exmouth, West ern Austral­
ia. During the afternoons and evenings in
our summer months, I regul arly work a
2-meter repeater 300 kilometers ( 180
miles) away on 5 watts. Direct contacts
are possible as well , sometimes even on
the 1,OOO-kilometer path.

I'm in the process of setting up a 6­
meter station and 2-meterOSCAR station
as well. It will be interesting to try all
these different modes.

Also, what is the best way for me to get
the first six back issues here in Australia,
or do I contact you direct for them ?

Rick Kowalewski, VK6XLR
Exmouth, Western Australia

Rick-Sounds like summe rtime duct­
ing gives yo u lots of great contac ts!
Thanks fo r sharing it with us. We're
always interested in what hams around
the world are doing on VHF, either for
our "Le tters" page or f or our "VHF
Worldwide" department. We invite VHF­
active hams everywhere to let us know
"what' s up " in the ir pa rt of the world.
Our writers ' guidelines are available via
the CQ VHF Wo rld Wide Web pa ge,
<http:members.aol.comicqvhf/> , or our
FTP site, <ftp://members.aol.com/cqvhf/
general/writguid.txt>. If you don 't have
Int ernet access, mail us a request, along
with a business-sized self-addressed
envelope (with $.55 po stage in the U.S.).

A lso, back issues are available f rom
our office for $3.50 U.S., postage includ­
ed. Simply mail in an order specifying the
issues (CQ VHF , 76 N. Bro adway, Hicks­
ville, NY 11801) ;' along with a check or
money order for u.s. f unds, or fax your
credit ca rd orde r to (516) 681-2926.

NYS residents add 8 1/2%
sales tax. Add $4.00 for
postage and handling.

W & W ASSOCIATES
800 South Broadway, Hicksville, N.V. 11801

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.
E-Mail:w-wassoc@ix.netcom.com Web Site: http://www.wwassociates.com

InU.S. &..Ganada Call.Toll Free 800 221-0732 .-I n.NYS 516 942-0011 - FAX. 516 942 .~1944

MADE IN
THE U.S.A .

SEND FOR
FREE CATALOG
AND PRICE U ST
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roduct Update

Updated Gordon West
License Manual

A new and much larger set of exam
questions for the Novice and Technician
class licenses goes into effect on July I,
and Gordon West, WB6NOA, has his
new Techn ician No-Code Plus licen se
manual ready just in time, along with six
new audio cassettes that cover the same
material. West is a well-known licensing
instructor and is also Senior Contribu ting
Editor of CQ VHF.

The Novice/Tech question pool has
grown dramatically, from its previous
550 questions to 924, even though there
are only five additional questions in each
of the two exam elements (2 and 3A).
Virtually all of these new questions cover
the FCC-mandated exam material on RF
safety . West says that the exam questions
on RF safety will be "open-book-style,"
with references to tables included on the
exam, and that the FCC mandated many

more questions for this material than the
usual ratio of I0 pool questions for every
exam question.

The updated Technician No-Code Plus
book lists for $12.95; the audio cassettes
are $29.95 . They will be available from
many amateur dealers, the CQ Bookstore,
or may be ordered direct!y from the W5YI
Group at (800) 669-9594.

Circle 100 on reader service card

\Drake Returns to
Ham Market

R. L. Drake has re-entered the amateur
radio market with its TR270, anFMdesk­
top transceiver exclusively for 2-meter
operation. The TR270 permits full 2­
meter transceiver capability (142 to 150
MHz) and also permits independent dual­
band recept ion (136 to 174 MHz and 420
to 470 MHz) . This broad range lets users

See why the RLC-CLUB knocks the competition's socks off!

$549.95 RLC-CLUB

$175.00 DELUXE MODULE

Only the RLC-CLUB controller systemgives you Windows ™ programming
software thatallows timers, messages, users and mostfunctions to beset-up
with theease ofa computer; very powerfulautopatch features, and multiple
repeater control at sdch a lowprice!And with the addition ofthe RLC-Deluxe
module an additionalsradio port, increased outputcontols and supportfor our
large voice mailbased Digital Voice Recorder is provided.

RLC-CLUB Controller
Dual Port Repeater and Remote Base Controller

I

• Individual full duplex repeater, link or remote base port withsecond additional radio port
expansion using the Deluxe option module.

• Built in Autopatch with 500 numberautodialer, 500 callsignslots, 500 user autopatch code
and 500number long dlstancedialing table.
100 time-of-day scheduler slots\with grandfather clock function.

• 11 voice synthesizer with 685 word male, female and special effects library
• Internal 8 second Digital Voice Recorder allows custom voice message.
• 2 analog temperature inputs, signal strength input and door alarminput standard.
• 8 output function control lines hsing the Deluxe option module.
• Built-infront panel 12-LED display. ShowsCOR, PL, PTT and DTMF valid.
· 19" Rack Mount Enclosure available for $50.00.
· FCC part 68 patchwith fuse and surge protection, FCC part 15 class Atyped.
• Free Windows'" programming software included with easy on-line help menus.

~~ Link Communications, Inc.
1152nd Ave. NE • P.O. Box 1071 • Sidney, M T 59270-1071

Remote base support for lcomCI·Y, Kenwood serial
and Yaesu CAT HF\YHF radios. Other remote bases
supported include the RLC·ICM IC-900band module
controllerand the Doug Hall RBI·! interface.

World Wide Web Access: http://w ww.link-comm. com
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OF BUYING AZDEN
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MOBILES

HANDHELDS
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When you buy an FMmono-bander,
factory-direct from Azden (2, 6, 10, 220, 440), or
a headset, you'll enjoy these great advantages:
FACTORY-DIRECT SUPPORT: En gin eers and technician s
from our fact ory perform all se rv ice , and our "a ll ham" sa les
sta ff has yea rs of ex pe rience .

RELIABILITY: D esign ed to 1\1 IL-STD-81 0, Azden radios a re
commerc ial g rade a nd virtua lly "maintenance free" .

COMPATABILITY: Fo r Pack et, CAP a nd M ARS.

TWO YEAR WARRANTY: Everything is covered th e first
yea r, a nd we only cha rge for labor in th e second year.

~C6~AQsl;v~

listen in on publi c serv ice, marin e, weath­
er, and amateur bands.

In addition to its FM voice capability,
the tran sceiver utili zes internal card slots
for the integration of other radio applica­
tions ( 1200-/9600-bps packet radi o,
satellite, wea ther fax, and data recepti on).
The op tio nal TN C270 Terminal Node
Contro ller and DEMOD270 Demodul a­
tor plug-in cards fit neatly inside the
TR 270 , eliminating both the need to jury
rig multiple co mpone nts together and
unnecessary cabling.

The TR 270 offers ove r 60 user-d efined
parameters, such as se lecting filters or
antennas, sett ing mem ory scan modes,
and customizing channel lists for receiv­
er and transmitter. It will also automati­
ca lly config ure operating parameters to
fit the se lected operating mode; for added
co nve nience, opera ting parameters and
repeater offse ts are factory installed .

Oth er fea tures include 400 channel
mem ories, built-in 140-watt, 115/230
VAC switching power supply, high-qual­
ity dynamic mic, externa l DC input for
mobil e or emerge ncy power operation,
DTM F and CTC SS tone encoding and
decodin g for both 2-meter and wideband
(decode) receiver s, ex terna l audio-in
jack, ex terna l spea ker jack headphone
jack, and transmit time-out timer.

For more inform ation , co ntac t R.L.
Drak e, 230 Indu stri al Drive, Franklin ,
Ohi o 45005 ; Phone: (5 13) 746 -4556 ;
Fax: (5 13) 743-4510; WWW: <http://
www .rldrake.com>.

Circle 101 011 reader service card

Update

In April's "Product Update" column,
we reported (" Mapping Program
Avai lable Online") on an upgrade to
NA3T's "AZ_PROJ" azimuthal-equi­
distant mapping program for hams. Joe,
NA3T, inform s us that the downl oad site
for the program has changed. Copies are
free for personal use and may be down ­
loaded from Joe ' s Web page at: <http://
www.arscorp.com: 10801>.
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Yes, All My Coax Cables Are 75 Ohms
(and everything works OK!)

C02KK exposes some myths about using 75-ohm feedline with
50-ohm rigs and shows us how to build a "cotangent transformer,"
a simple matching device to make it all work.

By Arnie Coro, C02KK*

HoW many times have you heard
that 50-ohm cable is a must?
Equipment instruc tion manu als,

advice fro m the exper ts, and antenna
handb ooks all seem to agree that present­
day amateur radio technology is all set for
50-ohm impedance devices only.

Of course, you probably haven 't had
the opportunity to actually measure your
transceiver' s real output impedance, with
rea lly professional instruments. But if
you ever do, be ready for quit e surprising
numb ers coming out of those dials ! I'll
give you a hint-the reading probably
won 't be 50 ohms.

The 50-Ohm Myth
But let' s go back to the myth : "50-ohm

cable or noth ing!" Now, readin g that last

*Am ie Coro, C02KK, is a prof essor at
the Univers ity of Havana and broad­
casts two weekly radio shows on Radio
Havana 's shortwave service-"DXers
Unlimited, " devoted to SWLs and other
radio hobbyists; and "Breakthrough, " a
science and technology program. A
licensed ham since age 17, Arnie's main
interests are VHF/UHF, HF propaga­
tion research and promotin g amateur
radio among young people.

line, maybe your mind went to that tail
end oflow-Ioss, 75-ohm CATV cable that
the techni cian at the local cable compa­
ny offered ju st for the asking not too long
ago. Or perhaps you remembered what
you paid for the latest run of50-ohm coax
for your new 2-meter antenna, and you
hurri edly compared it to what an equiva­
lent run of75-ohm TV-type cable would
have cos t. And maybe, you're now think ­
ing how many newcomers to the hobb y
could get started at substantial savi ngs by
using lower cos t 75-ohm TV cable for
their rigs.

Keep thinking about possible sources
of75-ohm coaxial cable, and I'll happil y
show you how to use it in many applica­
tions, without the slightes t chance of
damaging your transmitting equipment.

No Difference on Receive
Thorou gh testing of75-ohm coax used

in place of 50-ohm cables for receiving
appli cations shows practically no detect­
able difference, eve n at frequ encies as
high as 150 MHz. Try it yourse lf. Mea­
sure a length of 75-ohm cable to replace
an equal length of 50-ohm coax, use the
same type of connectors, arrange your
setup so that you may switch cables eas­
ily , and watch your results.

If the 75-ohm cable has the same kind
of dielectric and the shie ld or braid cov ­
erage is equivalent to that of the 50-ohm
coax it replaces, signals from 100 kHz to
150 MH z will show practically no mea­
surable difference.

I' ve conduc ted this ex peri ment time
and aga in to show my friends what actu­
ally happens. My test bed is a typical
rece iving setup for SWLing (shortwave
listening), using a broadband Tilted Ter­
minated Folded Dipole (TTF D) antenna
covering 6 to 30 MHz. The antenna is
located about 100 feet (approxi mately 30
meters) from the receiver.

Changing the 50-ohm coax ial cable for
an equal length of 75-ohm cable, of the
same average quality, produces no mea­
surable difference on signals received.

For those really tough-to-convince
guys , I use a very low power signal source
located about 10 wave lengths away from
the antenna. The solid-state, crystal-con­
trolled IO-meter source is installed at my
closest ham neighb or ' s shac k (about a
city block away) so I can run the tests
around 28.5 MH z with the IO-meter band
closed and have a very stable signal at the
rece iving antenna. Again, changing from
the 50- ohm RG-213 to a 75-ohm RG­
Il/U makes no difference on any of the
receivers I' ve tried.

SOQ section

{o/
t-- --O.081 /,. - - -.

Figure I. The cotangent transf ormer. Two .08 1-wavelength pieces ofcoax, one 50-ohlll and the other 75-ohlll, connected as shown, allow you
to use lower-cost 75-ohlllfee dline with no loss in signal strength.
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VHF/UHFAll Mode Transceiver
25W, Built-In PowerSupply

The Ultimate Oscar Machine

• 2M70WMobile' WideBand RX
• AM Aircraft RX' Dual Watch
• 9600 Baud Compatible ' AlphaNumericDisplay
Call For Low Pricing!

FT-736R

• UltraCompact- 50w/35w 2m/440
• 110 memories' Wide Band RX
• Backlit rnlc - Crossband Repeater ' Smart Scan

'1 00w160-8M, 12VDC
• Built-in DVR,CW Memory Keyer
• DSP, Auto-Notch ' 99Memories
• Computer controllable, CATSystem
Call For Intro. Low Pricing!

FT-920 HF+8MTransceiver

FT-SOOOR 2M/440 Mobile

2M/440mHz HT

·1 50 Mem. Channels
• 1.5Wstandard
• 5Woption
• Alpha-numeric display
• Compact & backlit keypad

FT-11R/41R
2M 440mHz

2M/440mHz Compact HT

• DVR, Decode, Paging Built-in
• Alphanumericdisplay
• WideBandreceive
• Battery Saver
• 112 Memories
• Mil-Spec
• HiSpeed scanning

• 2Wstandard
• 5WOptional
• AlphaNumeric
• 120 Memories
• Spectrascope
• DTMF Paging
• Coded SOLbuilt-in
Special Low
Pricing!

FT-51R

FT-50RD

' 100W '12V DC· DDS
• Gen. Cov. Rx, 100memo
• Optional Ext. Auto' Tuners Available
Call Now For Our Low Pricing!

• Enhanced DigitalSignal Processing
• DualRX
• CollinsSSB filterbuilt-in
' 100W, Powersupplybuilt-in
Call Now For Low Pricing!

• Compact HFTrans., 100W, Collins Filter
• Optionalbuilt-inautotuner
• Remotablefront panel, optional kit req.
• aSK, 100 Mem. GenCov. Rx,

OMNI-Glowdisplay
Call Now For Low Price!

FT-S40

FT-1000MP HFTransceiver

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191
(703) 643·1063
(800) 444-4799
Rick, AA0QB, Mgr.
Exit 161 , 1-95, So. to US1

ATLANTA,GA
6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of 1-285

lNAHEIM. CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373
(800) 854-6046
Janet, WA7WMB, Mgr.

BURBANK,CA
2492 w. Victory BI., 91 506
(818) 842-1786
(800) 854-6046
Eric, KA6IHT, Mgr.
" ictory Blvd. at Buena Vista
1 mi. west 1·5

SALEM, NH
(NearBoston)
224 N. Broadway, 03079
(603) 898-3750
(800)444-0047
Chuck, KM4NZ, Mgr.
CLW@HAMRADIO.COM
Exit1,1-93;
28 mi. No. of Boston

SAN DIEGO, CA
5375 KearnyVilla Rd.,92123
(619) 560-4900
(800) 854·6046
Tom, KM6K, Mgr.
Hwy.163&ClaremontMesa

OAKLAND,CA
2210LivingstonSt., 94606
(510) 534-5757
(800) 854·6046
Mark, KE60FP, Mgr.
1-880 at 23rd Ave. ramp

SUNNYVALE,CA
510Lawrence Exp. #102
94086
(408) 736-9496
(800) 854·6046
Ken,K1 ZKM, Mgr.
KDM@HAMRADIO.COM
So. from Hwy. 101

NEW CASTLE, DE
(Near Philadelphia)
1509 N. DupontHwy., 19720
(302) 322-7092
(800) 644-4476
Chris, K1 SI, Mgr.
RT.131/4 rnl., So. 1-295

PORTLAND,OR
11705 S.w.Pacific Hwy.
97223
(503) 598-0555
(800) 854-6046
Earl, KE70A, Mgr.
Tigard-99Wexit
from Hwy. 5 & 21 7

DENVER,CO
8400E. Iliff Ave. #9, 80231
(303) 745-7373
(800) 444·9476
Joe, KD0GA, Mgr.

PHOENIX, AZ
1939W. DunlapAve., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi. east of 1-17



Checking 5WR at 75 Ohms

When using 75 ohm coaxial lines directly, without the cotangent transformer
impedance conversion system, I measure the SWR at 75 ohms very easily with two
different instruments. One is a modified commercially built SWR and power meter,
in which I simply replaced the length of 50-ohm line between .its two female SO­
239 connectors with a similar length of 75-ohm coax.

This particular instrumentuses a-toroidal transformer as the coupling device to
the line, so it was a fairly easy job to just desolder the 50-ohin coax line, then very
carefully remove the toroid, and finally, install an identical length of 75~ohm line.
I.tested the "new" instrument by connecting a 75-ohm terminating resistor to the
antenna side and feeding low power to the transmitter side. It showed a 1:1 SWR,
indicating good calibration. Then I attached a 150-ohm resistor, and sure enough,
it showed a 2:1 SWR. In this case, I didn't have to recalibrate, as the instrument's
performance was essentially the same at the new impedance as at the old.

The other 75-ohm SWR meter I use is a homebrew instrument, made with a
length of 75-ohm coaxial cable to which two small lengths of enameled copper
wire are introduced between the braid or shield .and the inner conductor for sam;
pIing the forward and reverse currents along the transmission line. Those home­
brew meters are easily built and calibrated and provide a low-cost approach to the
measurement of coaxial lines of different impedances.

You may use the same technique to make your own SWRmeter for the atypi­
cal, but still useful, 90-ohm and 150-ohm coax lines that occasionally become avail­
able. In practice, the only part of the meter that must be built is the sampling device,
as the rest of the equipment may be used with plug in pick rip units. (We'll try to
bring you more details of this approach in a future issue. -ed.)

One final comment for the purists: Yes, it's true, the impedance of the coaxial
connectors mustbe taken into consideration when making very accurate measure­
ments. Butin most amateur applications, the very slight error on the SWR meter
introduced by the "bump" caused by connectors is not really significant. After
all, what you want to know is that your antenna system is running at the lowest
possible SWR!

A similar test set-up was installed for
145.000 MHz, using a very simple J-pole
antenna, to which either 50-ohm RG­
58/U or 75-ohm RG-59/U was attached.
The cable run was about 30 feet (some 10
meters), and again, several receivers were
used for the tests. Once again, the results
showed practically no difference, using a
carefully controlled weak-signal source
some 50 wavelengths away from the J- .
pole. Just in case, I ran additional tests on
145.000 MHz, with a steady carrierdeliv­
ered from a station some 50 kilometers­
about 31 miles-away, under normal 2­
meter band conditions (no tropospheric
enhancement at all). The results once
again were the same-virtually no dif­
ference between 50- and 75-ohm cable.

"Changing the 50-ohm coaxial
cable for an equal length of 75­
ohm cable, of the same average
quality, produces no measurable
difference on signals received."
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In all of these tests, I made no attempt
to match the 75-ohm cable to the anten­
nas. I simply changed the transmission
lines, taking care thatcables with equiv­
alent percentages of shielding were used,
and, of course, that both had the same
kind of dielectric. .

All of the above tests consistently
showed that changing from 50-to 75-ohm
coax produces practically no measurable
signal change at the receivers used. So I
decided to go a step further and run some
more tests while transmitting.

i

Transmitting with I

75-0hm Cable? \ I

My 75-ohm transmitt~nJ tests pro­
duced some very interesting results. Here
are my findings: I

In the frequency range from 1.8 MHz
(the 160-meter band) to 14 MHz (the 20­
meter band), I found that replacing the
50-ohm cable on simple halfwave
dipoles without any type of matching
devices did have some negative effects.
The same happened with it quarter-

wavelength vertical antenna built espe­
cially for these tests and carefully res­
onated on 14.15 MHz .

The basic negative effect-a mis­
match-could be easily corrected by
using even the simplest L-match type
antenna tuning unit, which is a very good
device to install anyway, with any trans­
mitting gear. Because cable lengths were
not excessive, running the 75-ohm line
with even a 3:1 VSWR (Voltage Standing
Wave Ratio) didn't mean a lot. Besides,
the rig was fed via the antenna tuner, so
it was "seeing" a perfect 1:1 SWR all the
time, regardless. But I decided to inves-
tigate a little more. .

The typical halfwave dipole strung up
at the average amateur station will usual­
ly show a much lower impedance than the

\73 ohms in free space predicted by theo­
ry. In my tests, this proved quite true. In
fact, all of my test dipoles measured resis­
tive components clearly below 50 ohms.
But I found I could raise the antenna's
impedance from the 35 or 40 ohms at res­
onance, to 75 ohms, by installing a very
simple matching device at the center insu­
lator (see below). By doing this, you can
create a complete 75-ohm system and
resolve the minor mismatch at the trans­
mitter with an antenna tuner.

But Wh'ilt about VHF?
At C02KK, no 50-ohm coax is used on

the antennas I operate from 160 to 2
meters. It's very difficult to find 50-ohm
cable here at any price, so all of my cables
are 75-ohm types.

You, too, may use 75-ohm cable to
replace 50-ohm coax in all your antenna
downleads above 28 MHz. So, get ready
to move that big drum of 75-ohm, 1.25­
inch cable still waiting for a taker at the
cable TV company headend. Here's how
to do it:

The secret behind using 75-ohm coax
on the 1O-meterband and above is to use
a single band matching device known as
the cotangent transformer.

The Cotangent
Transformer

The cotangent transformer is built us­
ing carefully cut lengths of coaxial
cables, and what it does in practice is to
provide an effective narrow-band imped­
ance transformation that makes your 10­
meter or VHF transceiver (either 50 or
144 MHz) "believe" that 50-ohm coax is
connected to it.

Ham Radio Above 50 MHz



Figure 2: If you 're using a Yagi with a gamma match, simply moving the matching bar away
f rom the center of the antenna will raise the impedance fo r using 75-o,hmfeedline.

Vagi driven element

7SQ coax

..
Move matching bar away from

center to raise impedance

You may also use this single-band
matching device at lower frequencies,
say on 21 MHz or even 7 MHz. But my
approach is to forget about using it on
those lower frequencies and simply fix
the very slight mismatch with the anten­
na tuning unit.

Get out Your Tools
If you want to use a cotangent trans­

former, you must build your own,
because no one is offering them for sale
yet. If you have some experience solder­
ing coaxial connectors and cables togeth­
er and you're good with measuring tape,
then you may start the mass production
of cotangent transformers right away.

I have severa l of these devices at
C02KK, one each for 10 meters, 6 me­
ters, and 2 meters. Most amateurs use a
single coaxial cable to feed each VHF
antenna, so the 50-MHz Yagi has its own
downlead , while the 2-meter J-pole for
local FM work uses a separate cable. This
is standard amateur practice, and one that
makes it easy to use cotangent trans­
formers to match single-band antennas so
that you may use low cost, or special low­
loss, 75-ohm coaxial cables.

Designing the Cotangent
Transformer

The cotangent transformer consists of
two equal electrical lengths of 50- and 75­
ohm coaxial cables. The two sections
must be exactly 29.3 electrical degrees at
the transformer' s resonant frequency ,
which is equivalent to .081 wavelength.
(If you' re interested in the math involved,
the actual theory behind this matching
device is based on the formula: cot? F =
Z l /Z2 + Z2/Z1 + 1.)

As with all coaxial cables, you must
remember to take into account the veloc-

Ham Radio Above 50 MHz

ity fact or, which in our case is usually
either 0.66 for polyethylene dielectric , or
either 0.80 or 0.82 for foam dielectr ic. In
determining the actual length of the cable
sections forming the 50-/75-ohm trans­
former, you must also take into consider­
ation the type of connectors used.

All the tests I' ve conducted at C02KK
were at a maximum power output of 100
watts PEP on 28.5 MHz, 50.125 MHz,
and 144.2 MHz, and showed near perfect
1.1 to 1 VSWR at the transformer ' s cen­
ter design frequency .

A practical cotangent transformer cut
for the 50-MHz calling frequency
(50.125 MHz) will provide a very good
match from 50.0 to 50.5 MHz, which in
my case is all I really needed for my 6­
meter activity. The same holds true for
the cotangent transformer cut for the
144.200-MHz weak-signal CW and SSB
calling frequency. I have not done any
tests at 222 or 432 MHz with these
devices, so the results offered here are
limited to the 10,6-, and 2-meter bands.

Starting with 6 Meters
Let' s say you want a cotangent trans­

former that will allow you to run 75-ohm
cable from your five-element Yagi to
your 50-MHz transceiver's 50-ohm out­
put. You select an operating frequency of
50.125 MHz, and that'll give you enough
coverage for the entire SSB/CW range,
from 50.000 to 50.500 MHz.

Start by calculating the waveleng th at
50.125 . No, don't reach for your calcula­
tor, I'll do it for you, right now.The wave­
length is 300/50. 125 =5.985 meters. You
need .081 wavelengths to make each sec­
tion of the cotangent transformer , so
5.985 x .081 = .484 meters, or 48.4 cen­
timeters. BUT!- that' s the length of each
section in fr ee space, and your 50- and
75-ohm lines are made of coaxial cables

o Highly efficient loop design
o Easy toassemble, mount

& tune
o Low angle of radiation,

which is excellent for OX
o Omni-directional, which is

excellent forspotting OX
o Takes 750 wafts, stack two for

maximum legal power and 3db
omni-directional gain

c DC shorted1eed for maximum
lightning protection

o Highly portable
c Great meenentcet integrity
c Lowest cost/high performance

6M antenna on the market
o Horizontal or Vert. polarization
e Not subject to corrosion losses

inherent in most loop designs
o Low profile (27'1 diameter

loop will notbe noticed by
neighbors

c Hi-Q resonance means much
less chance of TVI oroverload
noise from PLL phase noise

c Tunable over entire six meter
band
Copyright 1997 Tempo Research. All rights
reserved. Prices and specifications subject
to change without notice or obligation.

AEAdivisionof
TEMPO RESEARCH CORP.

1221 Liberty Way
Vista , CA 920.83
Phone: 760-598-9677
Fax: 760-598-4898
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Sometimes You Don't Need Anything

CO's W6SAI HFAntenna Handbookat $19.95each
plus $4s/h (NY Residents add appiicable sales tax)

If you want to run some tests with your
50-ohm SWR meter, place the SWR
bridge between the transceiver and the
cotangent transformer's 75-ohm cable
section , and measure VSWR at 50.05 ,
50.1,50.125,50.15, and50.2MHz. Write
down your results. If the 75-ohm cable
connected to your antenna system was
matched properly, you should get nice,
low VSWR readings at the 50-ohm end
of the cotangent transformer.

Now, Get Busy!
You may calculate your own cotangent

transformers for any band from 1.8 MHz
to 144 MHz, but I'm sure that the device
is much more easily used on bands from
14 MHz up, where the size of the two
cable sections is rather practical.

No, it's not a broadband matching
device, but who needs broadband match­
ing while chasing DX on the weak signal
portions of 50 and 144MHz? So start cut­
ting and soldering, and put that 75-ohm
coax to good use! •

Next question: how did I match the
6-meter antenna to the 75-ohm coax?
Well, very easily, by using a homebrew
75-ohm SWR bridge (see "Checking
SWR at 75 Ohms") and just moving the
Yagi's gamma-match bar a little farther
away from the center of the dipole driven
element (see "Sometimes You Don't
Need Anything").

After obtaining a 1.15:1 SWR at
50.125, which I considered good enough,
installing the cotangent transformer at the
other end of the cable brought the VSWR
at the 50-ohm antenna terminal to the
very nice figure of 1.2 : 1.

Tuning the Antenna for
75 Ohms

I've found that many radios allow the use of 75-ohm cable without the need to
change to 50-ohm impedance via the cotangent transformer. This is true of practi­
cally all of the now-obsolete vacuum tube rigs, which have enough of a built-in
margin in the PI or PI-L networks to deal directly with 75-ohm feedline. With these
radios, I use a homebrew SWR bridge built for 75-ohm impedance, thus keeping
the whole system at 75 ohms from the antenna right to the .rig.

For example, I match a seven-element Yagi with a T-match and a balun for 75
ohms, then run a length of low-loss 75-ohm coax (that's able to cope with 75 ohms)
via the homebrew SWR bridge to the transmitter output stage. Solid state radios
may also be designed or modified with networks to handle 75 ohms.

The type of bridge I use here is built with a small length of 75-ohm coax as a line
section to which two small wires are coupled for the forward and reverse coupling.

Building Your Transformer
The most practical way of building

reliable cotangent transformers is by
using either PL-259 or standard BNC­
type male connectors. I prefer to use the
PL259s for power outputs above 10
watts, leaving the BNC connectors for
low power work. \

You'll need four male connectors and
two double-barreled coaxial female con­
nectors to build each cotangent trans­
former. After carefully soldering the
male connectors to both the'\75- and 50­
ohm coax sections, you simply join them '
together with one connector. Now your
cotangent transformer is r~ady for action,
but you must also hook it up 'correctly.

When connecting the transformer be­
tween your new low-loss 7\ohm cable
and the 50-ohm transceiver, the section
with the 50-ohm cable length is connect­
ed to the 75-ohm antenna downlead via
the second barrel connector, while the 75­
ohm end of the transformer is connected
to the transceiver's 50-ohm female con­
nector. That's all there is to it!

\
I

that have a specific velocity factor. The
electromagnetic wave travels inside the
cable at much lower speed than in free
space. So you reach for the calculator
once again, and after deciding to use for
the first test a standard polyethylene
dielectric cable with a velocity factor of
0.66, you get: 48.'4 x 0.66 = 31.9 cen­
timeters. So your cotangent transformer
centered at 50.125 is going to be made of
two sections of cable, each 31.9 cen­
timeters long.

Now- you must really pay attention to
this one-the two cables must be very
carefully prepared so that, when the con­
nectors are fitted, each section will be
exactly 31.9 centimeters in length.

Check, Money Order, Mastercard, VISA, American
Express and Discover are accepted.

When mailing inpayment withyour credit card please
include the card number and expiration date.

Mail your order to:
CO Communications, Inc.,

76 North Broadway, Hicksville, NY 11801.
Phone: 516·681·2926 • FAX: 516.681.2926 iii

. This is an antenna handbook unlike
, any other- written by one of ham
radio's most respected authors,
Bill Orr, W6SAI.

- Multiband dipole antenna designs
-Off-center-ted multiband antennas
- All about baluns, tuners, and
matching networks

. - Intormatlon on loop antennas­
How antenna analysis programs
can work for you

- Low-cost yagi beam projects
-A triband quad for 20-15-10 meters '
- Feedlines and antenna
accessories

- A high-gain 2-element yagi you
can build

- What your SWR meter readings
are really telling you

- How toadjust your yagi beam­
on the ground

- Easy-to-build 160 meter antennas
, - Latest data on the G5RV antenna
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75-0hm Cable:
Additional Option6

There's more than one way to make 75-ohm cable work in a 50-ohm
system. Here are some more possibilities.

While we were worki ng on
C02KK's article about using
75-ohm coax in 50-ohm sys ­

tems, there was a disc ussion on the Inter­
net VHF reflector that started with this
message asking abo ut connectors: "I j ust
acquired, at the wor ld's lowest price, all
the CATV aluminum jacket hardl ine two
people could pick up and put in my truck.
Any idea about connectors?"

Most of the replies had nothing to do
with connectors, but about matching net­
works and the reaso ns that hams use 50­
ohm cab le and CATV systems use 75­
ohm. Here are some highl ights."

A Bit of History
Jerry Johnson, K0 CQ, had quite a bit

of information to offer. According to
Jerry, 50-o hm cable first came into com­
mon use because it was easy to make
hardline from I_I12-inch (shield) and 1/2­
inch (ce nter conductor) copper water
pipe. The impedance of those lines was
approximately 50 ohms and it beca me a
standard. Jerry says the cable industry's
use of75-ohm line is based on a 1948 arti­
cle in an electronics magazine (he didn' t
say which one), which-based on com­
putations for copper lines with air die lec­
tric-showed that 75-ohm feedline had
less loss than an equiva lent length of 50­
ohm line. Jerry notes that additional loss­
es from other dielectrics probably cancel
out that advantage.

Matching Devices
(Commercial, Too)

K0 CQ says the easiest way he knows
to match 75-ohm coax to a 50-o hm sys­
tem is br: using three variable capac itors
spaced IS-wavelength apart, as follows:

In a box, mou nt three varia ble capaci tors,
reactance say 25 ohms at maximum capaci­
tance. Ground the rotors. Between the capac­
itors, put a I18-wavelength piece ofgood coax.

Ham Radio Above 50 MHz

Con nect (one) outer ca pacitor to the tra ns­
mission line to be matched and (the other) to
the radio (wit h bridge for tuning) . Adjust for
your desi red radio load impe da nce.

Two other hams note that impedance
transformers are available commercially.
Greg Stahlman, KJ6KO , says the Olde
Antenna Lab of Denver offers "Z-vert­
ers" for 2 meters and up (see address
below). Owner W60AL describes them
as 1/4-wave sec tions that transform 75
ohms to 50; but he also notes that, in most
cases, the 75- to 50-ohm mismatch results
in onl y a 1.5: I SWR on an otherwise
sound system. The other ham (full name
and ca ll not given) wro te that a com pany
called ZD Engineeri ng will make custom
1/4-wave matchin g transfo rmers cut to
any band you want, and they includ e the
N connectors that the original writer was
lookin g for. He didn 't have ZD ' s address,
and, unfortun ately, neither do we. Per­
haps one ofour readers has it and can pass
it along to us.

Homebrew Connectors
Finally, Rod Johnson, KA7YOU, of­

fered a "reci pe" for homebrewed con­
nectors for II2-inch hardline, using brass
tubing fitt ings. Rod said he found this
idea "many yea rs ago" in a magazine and
has now forgott en which one it was and
who wrote the article. But he remembered
these details:

I use the type of tubing couplings which are
called compress ion fittings. They have a nut
and a ferr ule on each end and a short center
piece with the nuts screw onto. There is a shor t
area in the middle, with a reduced diameter,
which acts like a stop for the ends of the tub­
ing when it is assembled. Th is needs to be
dri lled out with a In -inch drill.

I ins tall one end cap and a ferrule on the
back side of a PL-259 (it j ust fits over the back
end) and solder the ferrule on. The hardlin e is
prepared to fit into the PL-259 by cutting back
j ust enough of the aluminum jacket to allow

the ce nter conductor to come out through the
ce nter contact far enough to so lder it. Leave
as much of the foam insu lation as possible to
maintain the impedance characteristics.

The seco nd nut, ferru le, and the center por­
tion of the brass coupling are slid overthe hard­
line in that order. Then the hardline is pushed
into the prepa red PL-259 assembly, and the
nuts are tightened down on the hardline. I pre­
fer to use some form of anti-oxidation paste
on the aluminum jacket prior to insta llation.

(If anyone remembers the or iginal
source of this idea, please let us know so
we can give proper credit. Thanks.)

For More Information...
If you want to get the full techn ical low­

down on impedances and transmi ssion
lines, W60 AL reco mmends Walt Max­
well's classic book, Refl ections, avai l­
able from the ARRL (225 Main St., New­
ington, CT 06 111; Phone: (860) 594­
0200 ). Jerry Sevick's book Baluns and
Ununs will also be help ful (CQ Commu­
nications, 76 N. Broadway, Hicksville,
NY 1180 I; Phone: (5 16) 68 1-2922; Fax:
(5 16) 68 1-2926). And you can contac t
Dave, W60 AL, at the Olde Antenna Lab
of Denver, 6224 S. Prince St., Litt leton,
CO 80 120, to find out about his "Z-vert­
ers ." Dave tells us he is planning to move
to larger quarters later this year, so keep
an eye on his ads here in CQ VHF for any
address changes.

Finally, you can joi n the VHF reflector
on the Internet (it's really a weak-signal
reflec tor, with a fair amo unt of usefu l
information squeezed in among the gripes
and flames that you find on most any
unmoderated reflector) by sending an e­
mail message to <v hf-reques t@w6yx.
stanford.edu>. Just write "subsc ribe" and
yourcallsign in the first line of the text and
you' re in. You sho uld get an acknow l­
edgment message almos t immediately.
And be prepared to receive a lot of e-mail.

- W2VU
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Battery Test: NiMH and NiCd
Packs Go Head to Head

NiMH, or nickel metal hydride, batteries are becoming popular for
laptop computers and cellular phones. But are they safe for
your handheld?

By Gordon West. WB6 NOA

Amateur radio handheld manufacturers have traditional­
ly offered the hardworking nickel cadmium (NiCd) bat­
tery pack as part of their HT package s. The nick el cad­

mium battery sys tem offers the advant age of rechargeability
after depletion of up to 500 times, or about three yea rs of life .
If you reg ularly "exercise" your NiCd pack, and you don 't
overcharge it, you might be able to enjoy up to five yea rs of
useful life, as I do.

Another option that ' s growing in popularity is the handheld
that comes with an empty battery tray, allowing you to put in
AA-sized alkaline cells.The single-use alkaline cells have some
distinct advantages over NiCd s:

• Almost twice the power density
• Almost no self-depletion
• Readily available at drug stores, etc. in an emergency
• Almost everything runs on them, so you can usually

locate spares

For emergency communicators, the best thing about alkaline
cells is that they can sit on a shelf for several years and be ready
to deliver a full charge with almost no self-depletion. Put a set
of freshly charged NiCd batteries on the shelf and they'll lose
10 percent of their capac ity every week. And if you leave NiCd s
continuously on a charger, you risk overcharging them, caus­
ing the inside chemistry to irreversibly cook dry.

On the down side for the alkalines, however, these batteries
don 't recha rge. While there are variations on the alkaline cell
that might allow you to "reuse" them up to 10 times, everyday
alkaline batteries must be properly disposed of after the cells
are depleted.

NiMH: A New Option
Nickel metal hydride (NiMH) battery packs are becomin g a

common replacement for NiCd battery packs in portable cellu­
lar phones. Since a portable cellphone and ham radio handhelds
exhibit similar characteristics in battery consumption, is there a
compelling reason for hams to also switch from NiCd to NiMH ?

The big advantage to NiMH s is that they offer much greater
energy in a package about the same size as AA alkalin e and
NiCd cells. Depending on how you operate your handh eld (high
or low power settings) , an NiMH battery pack could last any-
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More powerfor more hours. The large NiCd battery pack on the lef t
and the smaller NiMH pack on the right each provided the same

amount ofpower for the same amount of time-l6.5 hours!

where from 25 to 40 percent longer than a comparably sized
NiCd batte ry pack (see Figure I ) . '

There are additional advantages of NiMH battery pack s over
your hardworking NiCd pack:

• Less environmentally toxic
• No memory effect
• Same voltage per cell ( 1.2 volts)
• Faster charge time
• Greater tolerance to heat build-up

But the NiMH cell has a few probl ems of its own when com­
pared to traditional NiCd cells:

• Higher initial cost
• "Smart charger" recommended for this type of cell

"Put a set offres hly charged NiCd batteries on
the shelfand they 'lllose 10 percent of their
capacity every week"

Ham Radio Above 50 MHz



200 400 600
Cycle Number

I
I""" T .

I
r--- 110% Depth of Charge -

r--- 100% Depth of Discharge -

ia
a

-120
eft.

~
'0 80ro
0-
ro
o

400+-'
::J
0-

0+-'
::Jo

.-.. 1.5 rMrT1rT1-rT"TTTTTTTTTTT"T"rT"1n>-.-rl

G 1.4 1-++++1-++++t+H-++t+++-Hf+t-++t-H
(])

g> 1.3a 1.2~~m~~:wm~+1
> 1.1 1-++++1-++++t+H~~+Hf+t-M+-H

(]) 1 H-+-++++-t-++++t-H++++t+t+++-t1H-i
o 0.9 w....L...l....L-W-.l....LJ....J'--'--L.J....W...L...L..w....L...l....LW-.l...l..W

o 200 400 600 800 1000 1200 1400

Discharge Capacity(rnAh)

/' ,..---------,

Figure 1. NiMH battery packs produce the same voltage as equivalent
NiCd packs but main tain that voltage longer, meaning more operating
time between charges. (All graphs courtesy NEXcell Battery Co., Ltd.)

Figu re 2. Battery manufacturers such as NEXcell say that NiMH bat ­
tery packs-like NiCd packs-should last throu gh at least ~OO dis ­

charge/recharge cycles before needing to be replaced.

• Possible burnout by a "dumb" charger
• Debate about cell "shelf' discharge rate
• Almost equ al three- to five-year overall life span (see

Figure 2)

A quick word about the second and third bullets : "Smart
chargers" are fast chargers with circuitry designed to detect
temperature changes in a battery pack and shut down the charg­
er before the cells start to overheat. Most "dumb" NiCd fast­
chargers either have no autom atic shutoff features or shut off
when a certain voltage is reached. NiCds have a significant volt­
age "elbow" when they reach full charge, but the voltage rise
in NiMH cells is much less pron ounced and may be missed by
a "dumb charger" (see Figure 3). This is why the "smart charg ­
ers" monitor temperature changes.

Longer Playing Power
During my recent comparisons of NiCd and NiMH battery

packs, there was an obvious increase in how long 1could run my
HT on the NiMH cells before the batteries died. During a regu­
lar day out in the field, I can get about six hours out of my nor­
mal battery pack and almost eight hours use from the NiMH pack.
Same size, but a substantial increase in how long 1could receive,
play loud audio, and transmit on medium power. This, I like.

But I had been warned that my NiMH battery pack would
self-discharge faster than a NiCd pack if! didn 't regularly exer­
cise it on my new smart charger .

'T his may have been true on earlier NiMH technolo gy, but
the new nickel metal hydride technolo gy allows our cells to
hold their charge like comparable NiCds," comments Charles
Chueh, President of Maha, an NiMH manufacturer. "I have seen
50 percent to 100 percent increase in amateur handheld play­
ing time over NiCd battery packs with our new nickel metal
hydride packs, too. And it looks like our new nickel metal
hydride battery packs will last even longer than NiCd packs if
operators are careful on how they charge them."

Since NiMH is relative ly new to the amateur field, howev er,
there have not been enough years going by to see whether or
not they will actually outlive a new NiCd pack.

Not on OUR Charger
Several month s back, Yaesu sent out a memo to dealers and

users saying that any attempt to use NiMH batteries with one
of their fast base chargers could result in fire, flames, explo-

sions, and just about anything else bad that you can think of.
But Charle s at Maha indicates that Maha' s packs will work with
most existin g amateur slow chargers and wall adapters, and they
won 't have a problem charging up if you give them a day or
two. The key here is avoidin g the use of "dumb" fast chargers,
commonly sold for NiCd packs. And everyone agrees that try­
ing to "supercharge" these new battery packs might lead to some
real overheating problems.

"Maha nickel metal hydride battery packs will work with
rapid chargers, with proper termination ," says Chueh . "If the
rapid base charger has temperature cut-off termination, or peak
voltage cutoff , there shouldn't be a problem."

But what happens if you put a nickel metal hydride pack into
a "dumb" fast charger that doesn't have these advanced-fea­
ture, high-voltage/high -temperature sensing circuits?

"I can 't tell you about other nickel metal hydride packs, but
Maha battery packs are equipped with a built-in temperature cut­
off termination in case of rapid charger overcharge," Chueh
notes. He says the built-in thermistor shuts off at a temperature
of 55 degrees C. But after a couple of hours, the thermistor again
completes the circuit, and the fast charging starts all over again.
Chueh recommends that, unless your fast charger has a temper­
ature-sensing circuit inside the charger, you should charge
NiMH packs only with a slow charger or wall adapter. In other
words, without temperature cutoff circuitry, constant high charg­
ing of any NiMH battery pack-or, for that matter, even a NiCd
pack- will dramatically cook those little cells into oblivion.

I recommend that you choose NiMH batteries on ly if you can
spend the extra $100 or so and also choose the appropriate smart
charger for a fast, safe charge , as well as a continuous mainte­
nance charge without overcooking.

The Experts Agree
At the rece nt Consumer Electronics Show where NiMH

packs were popping up everywhere as replacements for tradi­
tional NiCd batteries for cellular phones, almost every manu­
facturer (actually, importers of these cells and packs) strongly
urged the use of their specific brand of rapid charger and charg­
er battery maintainer circuitry .

"One popular charging method is a techniqu e where the volt­
age during a quick charge is monitored, and the charge is ended
as a voltage drop is detected," commented a representative from
NEXcell Battery Company of Monrovia, California. Thi s tech­
nique requires the use of new, readily available integrated cir-
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cuits specifically designed for smart chargers which will cut off
incoming current when the battery achieves full charge and does
an ever-so-slight nosedive in terminal voltage.

A NiMH cell may not always show a voltage drop during
charge completion, and another way of controlling the charger
is to terminate incoming current when a zero slope of the volt­
age profile is detected by a smart charger. The advantage of this
method is that high-rate overcharging will be avoided, but the
disadvantage is that a premature cutoff may occur, which means
less capacity will be obtained. (Maha says its chargers will also
handle these anomalies in fast-charging.)

NiMH Charging Techniques
Believe it or not, the charge efficiency highly depends on the

temperature in the room where you are charging your NiMH
cells. At low room temperatures, the batteries are cooler and
the charge is more efficient. As the oxygen recombination
process is slowed down at low temperature, a certain rise in
internal cell pressure may occur depending on charge rate.

The most common and convenient method of charging NiMH
cells is something called limited constant current charging.The
current is limited to eliminate excessive temperature rise and
pressure build up. But, again, this requires a smart charger.
However, you can safely recharge NiMH cells with existing
dumb chargers-ifyou closely follow these simple precautions:

• Use a "Wall Wart" slow charger: A timer should be set to ter-
minate the charge after 12hours to avoid extended overcharge.
These are the ubiquitous little charger cubes that plug into the
wall to charge or power nearly everything electronic.

• Use a quick charger : The timer should be set to terminate
charge after four hours, or-if the charger is thermostatical­
ly-equipped-if the temperature goes beyond limits.

• Use a fast charger: This requires both temperature monitor­
ing as well as a timer back up to prevent overcharge.

• Use a trickle charge: Ideal from existing "Wall Wart" charg­
ers, but useful only if you allow enough time for the battery
to completely recharge and provide periods of "exercise"
(using the equipment) to help equalize all cells within the bat­
tery pack.

Don't Mix Your Cells!
If you're thinking of trying one or two NiMH cells in your

NiCd pack, DON'T! Cells of different type or capacity won't
work in a single battery pack. For example, an NiMH cell mixed
with a NiCd cell might cause one battery to self-discharge into
the other battery. Or one might charge up faster than the other,
causing the charger circuit to shut down prematurely or caus­
ing the circuit to accept an overcharge . Don't experiment!

Too Much Industry Caution?
Some amateur radio after-market battery suppliers indicate

that NiMH technology is still too new for them to make a major
switch from the hardworking NiCds over to NiMH. They also
worry that they could be the target of returned dead battery packs
if the NiMH cells get overcooked in a manufacturer's fast charg­
er and that the NiMH packs won't receive a full charge from
some of the wimpy "Wall Warts" supplied by some manufac­
turers that barely produce 60 milliamps of charging current.

"Thank you, but we will wait to see," comments one promi­
nent battery manufacturer. "We will let our competition bum up
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Figure 3. When NiCds reach full charge, there's a pronounced volt­
age "elbow" that cues many existing fast-chargers to stop charging.
The voltage rise for NiMH cells is much smaller and may be missed

by chargers designed for NiCds.

a few handhelds long before we ever trust this new type of bat­
tery chemistry in existing handheld rapid chargers."

On the other hand, the consumer electronics industry is jump­
ing into this new technology with abandon because it means
longer operating time for portable electronics and less memo­
ry effect from under-charged or over-charged NiCds. But those
who supply the new generation NiMH cells in the consumer
electronics industry also supply the new smart chargers that are
all but mandatory for a safe, fast charge. As one other expert
explains , "How the new nickel metal hydride gets charged is
the critically important issue." "-

Most consumer electronics batteryexperts were also sur­
prised that few amateur radio manufacturers were offering
smart chargers and NiMH battery systems. "As ham opera­
tors wanting to squeeze the very last drop out of any battery
in an emergency, we would think you would be well ahead of
us in this new technology," commented one consumer elec­
tronics battery engineer, adding, "The new integrated charg­
ing circuits are now on one simple chip, and you best get in
step with the times."

Check it Out
One thing is for sure: if you're still using one of those wall

adapters to charge your handheld, you might want to look into
.a new breed of charger that can bring your pack up to a full
charge quickly and safely. And, regardless of whether you're
using NiCds or the new NiMH cells, regularly exercise your
batteries by running them for a day until they begin to brown­
out and then cycling them up and down again for best capa­
bilities and longest life.

If you just let your handheld sit on a trickle charger, regard­
less ofthe type of battery you use, the battery won't last as long
as one that has been properly maintained. •

Resources
For more information on the products mentioned in this

article, contact the following:
Maha Communications, Inc., 2841-B Saturn St., Brea, CA

92621; Phone: (800) 376-9992 or (714) 985-9132; Fax: (714)
985-9221; Internet: <http://www.maha-comm.com> or (e­
mail) <sales@maha-comm.com>.

NEXcell Battery Co., Ltd. (U.S. Office), 1251 S. Shamrock
Ave., Monrovia, CA 91016; Phone: (818) 358-0121; Fax:
(818) 358-5322; Internet: <http://www.battery.com.tw/>.
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RadioShack's HTX-2 42 brings you top-notch 2-meter FM performance
and an array of handy featu res at a value price. Automatic Memory
Store f inds active frequenci es and stores them in memory- including
correct repeater offsets-great for new Hams and travel. The tracking­
type receiver front end quashes intermod interference and true FM
transmit provides excellent voice quality. You get 40-channel memory,
built-in subaudible tone encoder and decoder, 10 DTMF memories
and group calling. HTX-2 42 includes a detailed owner's manual writ­
ten by u.s. Hams to get you up and talking fast. It's backed by a one­
year limited warranty, and a low -cost service plan is available. You can
extend war ranty coverage to 5 full years at t ime of purchase.

At your fingertips: Selectable 45/1O-watt transmit power. Multifunction scanning. Memory
scan skip. Priority channel. Dual VFOs. Extended receive 136-174MHz. Transmit rangeextend­
able to 142.5-149.5MHz for CAP/MARS operat ion. Programmable frequencystep.
1%x5'/16X6'/16".

® RadioShack.
You've got q uestions. We've got answer-s"

Price appliesat participating RadioShack stores anddealers. Items not available at the advertised priceat a participating store can be special-ordered (subject to availability)at the advertised price.A participating storewill
offer a comparable value if the product issold out. Independent RadioShack dealersand franchisees may not be participating in thisad or stockor special-order itemsadvertised.
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Very
Converting to A Narrow Band

Commercial FM users are squeezing more channels into available UHf
spectrum by reducing their bandwidth to 12.5 and even 6.25 kHz.
Here's how we can do the same on our 440-MHz band.

By Rod Wheeler, WA6ITC*

How do you squeeze more channels into our crowded repeater subbands ? You could try this
approach, but a narrower IF filter could be much more effective-and less expensive! (Photos

by Joel Gelfand, KD6BRI)

Editor's Note : When we printed
WA6ITC's "Op-Ed" promoting nar­
rower FM bandwidths in the De­
cember, 1996, issue of CQ VHF, we
also challenged him to show us how to
do it.He met the challenge. Here's how.

W
ith more and more amateurs
joining our ranks, and it's well
over half a million now, we're

going to have to use our precious spec­
trum of frequencies more efficiently .

In reading through the 1984 Radio
Amateur's Handbook (now The ARRL
Handbook), I found "The Amateur's
Code," right in the front, next to a picture
of Hiram Percy Maxim. Point #3 of the
code says "The _amateur is progres­
sive....He keeps his station abreast of sci­
ence. It is well-built and efficient. His
operating practices are above reproach ."
On the same page, under Technical
Developments, it says that the "ever­
growing Amateur Radio continually
overcrowds its frequency assignments,
spurring amateurs to the development
and adoption of new techniques to per­
mit the accommodation of more sta­
tions." This need for additional channels
on which we can operate will lead to ever
narrower channel spacing and band­
widths to more efficiently use our limit­
ed radio spectrum.

*RodWheeler, WA6ITC, has been a ham
since 1959 and has been involved with
repeaters since 1964, including two
12.5-kHz bandwidth machines in the Los
Ange les area. Professionally, Rod is the
Radio Shop Foreman at Disneyland.
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We've done a lot to improve this situ­
ation on the HF bands, where the use of
single sideband transmission has given us
a three-fold increase in usable "channels"
over the days of AM. For some reason,
we haven't done the same in the VHF and
UHF spectrum. On 440 MHz, for exam­
ple, we stopped at 25-kHz channel spac­
ing while the commercial operators went
to l2.5-kHz and are now heading for
6.25-kHz spacing.

Maybe it 's time to start converting our
old 440-MHz FM radios to take advan­
tage of l2.5-kHz channel spacing. The

radios will still work fine on the current
repeaters but will have sharper IF selec­
tivity. It 's like working on the HF bands,
but when the bands gets busy, you'd sim­
ply switch to narrower filters to help
block out adjacent stations .

It's Not Really Difficult
A simple switch of the IF filter in your

radio and the implementation of CTCSS
encode and decode will open up a lot of
new channels for all of us. Old amateur
equipment from the '70s and ' 80s was
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No, this won 't narrow your bandwidth , although it WILL significantly reduce your deviation
level! Again, a narrower IF fi lter might be a better option .

Converting Surplus GE
Repeaters to 12.5 kHz

Many amat eurs use the General
Electric MASTR II, Executi ve II, and
MVP series radios as the building
blocks of their repeaters. The 150- and
450-MHz versions of this radio use an
11.2-MHz IF system. Narro w filters at
this frequency are difficult to find. But
Communication Specialists (see "Re­
sources") has an abundance of 10.7­
MHz filters with a bandwidth of 3.75
kHz, so I thought it might be possible
to modify the GE radio to a 1O.7-MHz
IF system.

I replaced the 1l.2-MHz filters with
the 1O.7-MHz narrow filters, realigned
the IFs, and it worked! The receiver
now had a true 12.5-kHz band width
and worked just fine-and all with a
few dollars worth of filters. There will
be one additional expense: a new
receive crystal. Since the IF was
changed, I'll have to order crystals .5
MHz higher than I want to listen to in
order to end up on the right frequency.
Changing the 10.7- or 21.4-MH z IF fil­
ters ahead of the 455-kHz filters will
improve the overall receiver operation
and avoid relying on one filter for all
bandpass requirements.

designed for 25 kHz channels because the
commerc ial equipment back then also
used 25 kHz separation.Today' s amateur
FM equipm ent is a lot better, but it can
still be narrow ed with little effort and
cost. Turning down the tran smitter's
deviation is even easier, and, if everyone
used ± 2.5 kHz, it would allow for a lit­
tle extra adjacent channel spacing.

I found CTCSS encode and decode
capability to be the single greatest help in
rejecting adjacent channel interference,
with different tones reducing adjacen t
channel interference by as much as40 dB.
So, by using narrow filters and CTCSS
encode/decode, we could double, and
someday quadruple, our channels on the
440-MHz band. Applying the same con­
cepts to the 2-meter and 222-MH z bands
could help solve overcrowding there, too.

Don't Panic!
Now don 't panic over the thought

changing our current 25-kHz channel
spacing to 12.5 kHz on the 440 band. The

commercial users did it in the early '80s
and found it worked very well. Even
changing to lO-kHz spacing on 2 meters
and 222 MHz isn't that big of a deal; it' s
like changing from AM to SSB was on
HF. In fact, you don' t even need a
schematic to modify most FM radios.
And, if you do the work yourself, the cost
should be about $ 10. Now that shouldn 't
wipe out anyone' s bank account.

A Bit of Theory, or...
Why Bother?

What's the point in changing to a nar­
rower bandwidth if none of the repeaters
in your area are doing the same? First,
you 'll have a tighter receiver that' s less
prone to interference. Second, you'll be
able to use spectrum more efficiently. But
how does all this work?

Let' s take a look at where selectivity
in a receiver is achieved. There are three
basic areas of selectivity in the receiver.
First is the fron t end, where the input fre­
quency is selected. However, the filter
here is usually a bandpass type of filter
and the selectivity is designed for a whole
band, not a particular frequency. Second
is the Hi IF Here we find the 10.7 MHz
or similar frequency amplifiers and fil­
ters. These add grea tly to the receiver' s
selectivity, but only bring it down to the
± 30 kHz range. In some radios (notably
the GE MVP and Executive II radios used
for many repeaters), you can add filters

"I found CTCSS encode and
decode capability to be the
single greatest help in rejecting
adjacent channel
'.1' "inter]erence....

in this area to improve selectivity. Final­
ly, there 's the Low IF, generally 455 kHz,
which is where most radios get their real
selectivity, mainly because it' s easier and
less expensive to do it at 455 kHz than at
higher frequencies (see Figure 1).

The Low IF filter is located near the
receiver's discriminator or audio detec­
tor (sometimes, there' s more than one fil­
ter, as shown in Figure I).The vastmajor­
ity of radios use filters made by muRata.
These look like small black cubes with
either "455" or "55" written on the top
followed by a letter; that letter tells you
how selective your radio is (see Figure 2).
The filters are very inexpensive and read­
ily available (see "Resources").

Open Up That Case
To sharpen the selectivity of your

radio , you' ll need to find out which filter
you have and which one you need. Take
your radio apart and find the receiver
board and locate the 455-kHz IF filters
(see photo);' (Remember the letter after
the "455" or "55" tells you the bandwidth
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Ceramic filters
1 and 2 "You don 't even need a

schematic to modify most FM
radios. And ifyou do the work
yourself, the cost should be
about $10.00."

DETECTORIC

Figure 1. A basic IF detector circuit . Note that some use only one filter; others use more than
one, as illustrated above.

bandwidth. These filters are too wide for
the demands of l2.S-kHz channel spac­
ing and should be changed.

To determine the necessary bandwidth
for a given transmitted signal you can use
the following formula (assuming amax­
imum modulation frequency of 3 kHz) :

2 (deviation in kHz) x 2.4 =bandwidth
in kHz3

For instance, with ±S-kHz deviation,
you have (2 x S) x 2.4 = 24-kHz band­
width. So even though you only deviate
± S kHz, your signal takes up more actu­
al spectrum. Your receiver only needs to
hear the major portion of the transmitted
signal in order to give you readable copy,
which is why±1O-kHzIF filters work for
±S-kHz deviation. Now, if you reduce
your deviation to ± 2.S kHz, it changes
things to (2 x 2.S) x 2.4 = 12 kHz.

Again, because the receiver doesn't
need to "copy" all ofthe transmitted sig­
nal, you can use a ±3.7S-kHz IF filter
with a 7.S-kHz bandwidth to copy a sig­
nal with 2.SkHz deviation and a l2-kHz
bandwidth. Now, if you take two of those
12-kHz-wide signals and put them next
to each other, you've got two discrete
channels in a space now occupied by
one-doubling the current number of
channels (the roll-off of the filters pro­
vides the necessary separation between
the channels).

Squelch
~r--7 switch

Aud io
I--+-~out

Sque lch

Demodulator

No joking. This is what the 455-kHz IF filter in a radio typically looks like. You'll need to
replace it in order to narrow your bandwidth.

of the filter.) The most commonly used
filters are designated A, B, C, D, E, F, and
G.2Some radios have one filter and some
two. There is also a double filter that's
about twice as wide . They all do the same
thing, though, so you just need to use the
chart in Table 1 to determine which fil­
ter you have and what you need to get.

I personally use the "G" filters or ±4.S
kHz bandwidth at -6dB. This gives me
the best adjacent channel rejection and
still maintains the necessary bandwidth
for all current repeaters . For instance,
most radios have a "D" filter, or ±lO-kHz

2nd
oscillator

00'1"" I

HIIF >--+---1
In
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Table. The Basic Filter
Bandwidths (at -6 dB)

I' ve found that , in practice, a tighter fil­
ter than calculated can be used without
noticeable deterioration of signal quali­
ty. This is probabl y because most con­
versat ions are not at full deviation, and
the filters don' t have straight slopes on

27

2 Meter/440 MHz Mobile with
optional 3rd Band

160-10m HF Transceiver with
built-in Antenna tuner

YAESU
FT-920

AI/-Mode HF/6M Transceiver

• High Performance • Built-In Auto
33 MIPS DSP Antenna Tuner

• 1DOW Output On HF • Dual Display With
and 50MHz Twin VFO Knobs

• •••" I I I . I I I .

I I • • , I

I I I I

Narrow- bandwidth 455-kHz IF fil­
ters are availabl e from :

muRata , 2200 Lake Park Dr., Smyrna,
GA 30080: Phone: (770) 436-1300

Done and Done
So that' s all there is to it: find the 455 ­

kHz filter and change it. Be careful , and
if you' re not confident doing the work ,
find a technician who can do it for you.

We need to continu e experimenting to
see what else we can work out and im­
prove upon. If we all changed to the nar­
rower filters, we could greatly increase
the number of usable FM channels in our
VHF and UHF bands- and we could all
use that. Don 't wait , let ' s all get on the
narrow bandw agon now! •

Com munication Specialists has a
large inventory of IF filters for certain
other frequencies , such as 3.75 kH z,
10.7 MHz, 21.4 MHz, and 2 1.8 MHz).
If you can' t find these parts locally, call
them directly at (800) 854-0547.

Resources

Can You Squeeze
It Tighter?

Now, if you want to experiment with
really narrow operation, you can use the
"I" filter at ± 2.0 kHz. Using this filter,
you could start approaching the 6.25-kHz
channel spacing the commercial opera­
tors are trying to attain . If you run 6.25
kHz through the formul a, the deviation
gets really narrow-l.25 kHz. I believe
it' s possible to use ± 2kHz at 6.25-kHz
channel spacing and still have the radio
work fine. One side note : when you
reduce the deviation, the recovered audio
will be reduced as well. So you' ll need to
turn up the volume on your receiver.

there bandpa ss. In addition, as noted ear­
lier, using CTCSS encode and decode all
the time further eliminates adjacent , and
even some co-channel, interference .

Notes
1. If your radio doesn 't have a 455-kHz
[F (as is the case in some commercial
equipment), contact the manufacturerf or
poss ible fac tory modifications for 12.5­
kHz operation.
2. Filter data courtesy ofmukata.
3. FM and repeaters for the Radio Ama­
teur, ARRL, 1972.

F= ±6.0 kHz
G=±4.5 kHz
H= ±3.75 kHz
1= ±2.0 kHz

A= ±17.5 kHz
B= ±15 .0 kHz
C= ±12 .5 kHz
D= ±1O.0 kHz
E= ±7.5 kHz

Figure 2. Typical response curvesfo rmukata
455-kHz IF f ilte rs. Note the difference
between the bandwidth ofthefi lters in Figure
2a (bandwidths A-E; most 70-centimeter
ham rigs use "D" fi lters) and those in Figure
2b (bandwidths F-I; the author recommends
going to ±3.75 kHz " H " filt ers for reduced

bandwidth. (Courtesy mulia ta)
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Azden PC5-7500H 6-Meter
FM Transceiver

If you want to get on 6-meter FM without investing in a multimode or
multiband radio, then th is rig's for you.

By Rich Moeeeon, W2VU*

The Azden PCS-7500H is an excellent choice fo r 6-meter FM, and one of the only FM-only
6-meter rigs on the market.

AZden's PCS-7 500H isn't a partic­
ularly new radio. But many hams
are discovering 6 meters for the

first time, and the 7500 is just about the
only FM-only 6-meter mobile rig on the
market today. As such, we thought a re­
view would be helpful to many of our
readers , especially newcomers to six.

The 7500 is one of a family of five sin­
gle-band base/mobile transceivers from
Azden (the others are the PCS-7000H, for
2 meters; the PCS-nOOH for 222 MHz;
the PCS-7300 for 440; and the PCS-7800,
one of the only lO-meter FM rigs in the
marketp lace). They all share the same
case design, the same front panel design,
and many of the same feature s. In this
review, we'll concentrate on the feature s
of the 6-meter version.

The PCS-7500H is a 50-/1O-watt trans­
ceiver with 20 memory channels plus one
"temporary" memory, which we'll ex­
plain later. Frequency coverage is 50 to
54 MHz transmit and 46 to 54 MHz re­
ceive, with two scanning modes, standard
CTCSS encode (decode is optional), a
multifunction micro phone , and some­
thing called a "therm-sensor" circuit to
keep things cool.

Favorite Features
The therm-sensor is one of the "cool­

est" features of this radio. Most high­
power (50-watt) mobile rigs today tend
to run very hot, even with plenty of ven­
tilation and heat sinks that make up half
the bulk of the radio. The 7500 ' s therm­
sensor circuit keeps track of the radio' s
temperature and, when it exceeds a pre­
set point , turns on the built-in fan. When

*Rich Moseson, W2VU, is Editor ofCQ
VHF magazine.
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the temperature drops below the thresh­
old, the therm-sensor shuts off the fan.

My other favori te feature is the myste­
rious "MAO" button on the mic (there's
also one on the front panel). No, it has
nothing to do with the late Chinese leader.
When you push it, the radio tunes instant­
ly to Memory AO (get it?). I programmed
the national 6-meter simplex frequency,
52.525 MHz, into Memory AO, so I could

"The 7500's therm-sensor
circuit keeps track of the radio 's
temperature, and when it
exceeds a preset point, turns on
the built-in fan. "

switch over there for a simplex contact
with just one button-push. A second push
return s you to your starting frequency.
Very convenient. Also, the radio always
powers up on MAO (a known starting
point is handy for the visually-impaired),
so be sure to program your favorite fre­
quency into that position.

Remember This...
The memory system on the PCS-7500

seems fairly complicated at first and can
be best described as "klunky ," but it be­
comes pretty easy once you learn the rou­
tine . Let' s look at some memory features.

First of all, the 20 main memory chan­
nels are broken up into two "banks " of 10
each, labeled AO-A9 and BO-B9. When

Ham Radio Above 50 MHz



The ZEIT byARCRON RADIO-CONTROLLED CLOCK
-All World Time Zones with Precise Time
-Tell Time by the Atomic Clock that governs time for radio stations
and space flights

-Sets Self By The NIST Radio Waves - WWVB Signal
YOU'LL NEVER
HAVE TOSET
THE TIMEAGAIN

A Couple of Gripes
While the steps for programming

memory information are relatively easy
to learn, some aspects are downright in­
c~nvenient. For example, you need to
have the manual with you to program in
CTCSS (PL) tones. Rather than let you
directly dial up the tone frequency in
Hertz, Azden has its own code numbers
for each tone, and you have to refer to a
cross-reference chart in the manual (ex­
ample: a 141.3-Hz tone is code 22, which
is what you program in). Plus, once
you're in the pr~gramming mode, you
need to shut offthe radio to return to nor-

fault offset is 500 kHz, but it's easily
retuned for your area.

The PCS-7500 also has a "temporary
memory," in addition to its 20 regular
memories. Unlike the others, this one can
be programmed "on the fly," except that
the procedure gets really complicated if
you want to program a CTCSS tone into
the temporary memory along with fre­
quency information. You'll need to read
the manual to figure this one out (in fact,
you need to read the manual to do any­
thing except operate simplex).

Time, Hours, Minutes, Seconds
Reception/Signal Strength
Date or2nd Time Zone
Backlight Dial forNight

US and World Time
All World Time Zones
ARC Program Symbol
Dual Alarm Function NEWSPECIAL

~ PRICE'
"'99 .

+sG-fl$
e
0
95
.95

Keeping Exact Time HASN'T-BEENEASIERff-Automatically sets accurate
time, date and adjusts for the start and end of daylight savings time

• Receives Radio Signal fromUS Atomic Clock • Batlery Operated with
• Superior Signal Sensitivity (Below 20flV/m) LowBatlery Indicator
• Continuous Oscillator Calibration • High Tech Design
• Internal Quartz Oscillator • Warranteed
• Integrated Internal Ferrite Omnidirectional Antenna • 2.60" x 5.30" x 4.45"

ORDER YOURS DIRECT FROM ARCRON ZEIT
CALLTOLL FREE 24HOURS 1-800-985-TI ME (8463)

630-472-9999 International
http://www.arctime.com

M/C' VISA'DISCOVER' AMEX 2ND DAY DELIVERY AVAILABLE

usual splits, such as the one near me with
an offset of - 1.2 MHz. Separate transmit
programming eliminates problems with
varying standards. Likewise, the VFO
offset is tunable in 5-kHz steps. The de-

Interior view of the PCS-7500H. The pc board is neatly arranged and well laid-out.
The chassis is all-metal for good shielding.

you're in memory mode, the AlB switch
on the front panel lets you choose either
one or both (in this case, both A and B ap­
pear on the display and the letter of the
active bank flashes). This can be very
handy if you want to have two separate
groups of memories.

For example, you can program local
repeaters into Bank A and reserve Bank
B for repeaters you're likely to use on a
trip, or for distant repeaters you can
access only during a sporadic-E opening.
Then you can enable Bank A for at-home
operation and switch to Bank B for a trip,
or turn on both when the band is open.
And speaking of programming repeater
frequencies for a trip, be sure to do as
much as you can before you leave home
since this radio is not easily programmed
"on the fly."

The memories, however, are quite ver­
satile. Each memory holds a recei ve fre­
quency, an independently programmed
transmit frequency, and a CTCSS trans­
mit tone, if required. The need to sepa­
rately dial up the transmit frequency has
less to do with any design/manufacturing
problem than with the fact that there is no
universally accepted repeater "split," or
transmit/receive offset, on 6 meters .Even
within the U.S., there's no standard . In
the northeast, where 1live, the "standard"
split is -1 MHz (transmit 1 MHz below
the receive frequency). In other parts of
the country, the "standard" is 500 kHz,
and there may even be others. Plus, as on
other bands, there are repeaters with un-
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If You're New to 6-meter FM...

It has a fan l The PCS-7500 includes a "therm -sensor" circuit that controls the fan on the rear
panel to keep the radio running nice and cool.

Unlike other VHF bands, on which FM use predominates, the greatest number
of 6-meter users operate single sideband (SSB) and CW, down at the bottom end
of the band (roughly from 50.000 to 50.350 MHz) . This is because these modes are
best for successfully making long-distance (DX) contacts when the band opens up,
which it does quite regularly. Even so, there is no one mode that predominates on
6 meters.

There's a little bit of AM activity centered on 50.400 MHz, a very little bit of
radio control (RIC) activity, some packet, and some FM. The national FM simplex
frequency is 52.525 MHz, and most repeater outputs are between 53 and 54 MHz,
with inputs generally either 500 kHz or 1 MHz below the output (see main text).
Most repeaters are CTCSS (PL)-controlled, mostly because a band opening might
result in interference between distant repeaters operating on the same frequencies.

You won't find as much repeater activity on 6 meters as you will on the 2-meter
band. But you will find that repeaters tend to cover greater distances, even without
a band opening. And when the band does open, you may find yourself talking to
someone several hundred miles away (or even farther). Plus , on contest weekends,
you'll have a great opportunity to check out your simplex range , as you'll find plen­
ty of contest activity on 52.525.

One note of caution :For many years , 6 meters was known as the TV! band because
of its proximity to TV channel 2 (which starts at 54 MHz) . In recent years, a com­
bination of better transmitter design and the growing popularity of cable TV has
made this less of a problem. However, TV receiver design hasn't improved (at least
from the RFI perspective), and you might still encounter front-end overload prob­
lems if you live in an area with a station on channel 2 and neighbors who are still
using rooftop (or worse yet, set-top) antennas. Your FM audio will come through
crystal-clear! If you have this problem, you can probably solve it by working coop­
eratively with your neighbor and using resources available from the ARRL and
other sources.

On the Air
I received consistently good reports on

QSOs made with the PCS-7500H, both
from home and from the car. I wasn't

tuning dial on this radio . All manual tun­
ing is done via up/down buttons on the
microphone and/or front panel.

changes to 53.465 MHz. If you keep hold­
ing the button, the display will cycle
down, 5 kHz at a time, until you release
it at 52.525 MHz . But, if there's activity
between 53.465 and 52.525, you won't
hear it. This is because the receiver re­
mains locked on 53.465 until you release
the button, at which time it switches
directly to 52.525 . By the way, there's no

mal operation! As I said before, this radio
is not easily programmed on the fly.

One other minor gripe has to do with
the out-of-band receive coverage: 46 to
50 MHz. Why bother? The VHF-Low
band extends from 30 to 50 MHz, and in­
cludes some public service and commer­
cial two-way allocations, plus the 49­
MHz cordless phone/walkie-talkie/baby
monitor band*. This radio lets you tune
injust four of those 20 MHz . Statistically,
there's only a one-in-five chance you'll
be lucky enough to find some activity in
your area between 46 and 50. It seems to
me that they should either have included
all of the 30- to 50-MHz band, or made
the rig ham-band-only and sharply fil­
tered out everything else. This leads us to
our next (and more positive) topic.

Scanning Options
There are two scanning modes on the

PCS-7500 and two ways of resuming
scanning once the receiver has stopped to
listen on a busy frequency. If you press
the SCAN button while in memory mode,
the radio will go into memory scan, tun­
ing through the channels in whichever
memory bank(s) you have active . If
you're in VFO mode (Azden calls it
Direct Tuning) when you press SCAN, the
radio goes into band scan, tuning be­
tween band limits that you set in two
memory channels (A8 and A9).

Once the radio stops on an active fre­
quency , you have a couple of choices of
how to make scanning resume : 1) Delay
scan, in which the receiver resumes scan­
ning in six seconds , even if the channel
is still busy; and 2) Hold scan, in which
the receiver listens to a busy frequency
until the signal drops , then waits a certain
amount of time to see if a reply is com­
ing, and then returns to scanning . You
may select either a three-second or a six­
second hold in this mode.

You cannot do a "manual scan" by
pressing and holding the frequency up/
down keys. While the display will cycle
through the frequencies in whatever steps
you've programmed in, the receiver actu­
ally stays tuned to the first frequency you
tuned to before it went into fast tune oper­
ation. Only when you release the button
does the receiver change frequency, go­
ing directly to the one on which you've
stopped. For example, say you're on
53.470 MHz and you want to tune man­
ually to 52.525 MHz . Assuming you 're
set up for 5-kHz tuning steps, when you
press the down-arrow button, the VFO
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In what might be an industryfi rst, Azden has
f ound a fuse holder that allows you to use
thefl at, two-pronged.fuses common lyfo und

in automobiles today.

lucky enough to be on the air during any
big sporadic-E openings, so I didn't work
any real DX. My best distance, however,
was a brief simplex QSO with someone
in eastern Connecticut while I was dri­
ving across the Throgs Neck Bridge in
New York City. He was right on the wat­
er, and I was right over it. Unfortunately,
traffic was light and I crossed quickly,

losing his signal as soon as I lost the over­
water path.

Power output measured at the specified
levels or higher, and I worked everyone
I heard on 52.525 during last January' s
VHF contest (using an omnidirectional
AEA Halo-6 antenna). Audio reports
from the stations I contacted were consis­
tently good, due in part to the fact that the
7500 uses true FM, as opposed to the
more commonly found phase modulation
or reactance modulation. Both of these
work like FM, but lose some thing in
terms of audio fidelity.

Overall Impressions
The Azden PCS-7500H lists for $389.

It 's an excellent radio (even if it's diffi­
cult to progra m, once it is programmed,
operation is easy) with plenty of flexibil­
ity, high power, and really good audio. If
your 6-meter interests lie mainly in FM
and repeaters, or you want to get a feel
for the band before investing in an expen­
sive multimode or multiband radio , the
PCS-7500H is certainly worthy of your
serious consideration.

One final note: With the growing pop­
ularity of flat, two-pronged fuses for
automotive use, Azden managed to find
an inline fuse holder that uses this com­
mon style offuse. This will make finding
replacements much easier. It' s a little
thing, but little things often mean a lot.

*Note: Keep in mind, when listening
below 50 MHz, that it' s illegal in many
places to monitor cordless phone calls
(such as you' ll find on 49 MHz), and it's
illegal everywhere to divulge what you
may overhear from any non-broadcast
source (other than amateur radio or CB).·
So, if you do accidentally tune across a
cordless phone conversation and you
simp ly can't resist listening...consider
yourself forewarned! •

Resources
For more information on the PCS­

7500H or any of its "cousins" for dif­
ferent bands, contact your ham radio
dealer or Azden Communications, 147
New Hyde Park Rd., Franklin Square,
NY 11010; Rhone: (5 16) 328-750 1;
Fax: (516) 328-7?06 .

VHFOMNIS

OUR NEW OMNIANGLE HORIZONTAL OMNIS :
• HAVE 4-5 TIMES THE BANDWIDTH OF HALOS.
• FEATURE VIRTUALLY NO RAIN DETUN ING
• WEIGH LESS I LB(2M) 1.5 LBS (6M)
• COST LESS $54.00-0A-144 $63.00-0 A-50
• HAVE A TR ULY OMNIDIRECTIONAL PATTERN
• BUY DIRECT OR FROM AMATEUR ELECTRONIC SUPPLY

Par Electronics. Inc. 6869 Bayshore Dr. Lantana. FL 33462 56 I-586-8278 FAX 56 I-582-1234

E-Mail par@rf-filters.com WEB http/www.rf-filters.com
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SEE THE SPACE SHU~::~VIDEO
AND GET THE ATV BUG ~
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from their TVRO's tuned to GE-2 (85W) Tsp
9 vertical or weather radar during sign ificant storms , as well as
home camcorder video from other hams. If it's being done in your
area on 420 - check page 577 in the 97-98 ARRL Repeate r
Directory or call us, ATV repeaters are springing up all over - all
you need is one of the TVC-4G ATV 420-450 MHz downconveters ,
add any TV set to ch 2, 3 or 4 and a 70 CM antenna (you can use
your 435 Oscar antenna) . You dont need computers or other
radios, it's that easy. We also have ATV downconverters, anten­
nas, transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. In fact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you call.
Hams, call for our complete 10 page ATV catalogue.

(818) 447-4565 M-Th 8am-5:30pm Visa, MC , UPS COD

P.C. ELECTRONICS Email: tomsmb@aol.com
2522 Paxson Ln , Arcadia CA 91007 24 Hr. FAX (818) 447-0489
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Listen for Egypt
This Summer on Six!

With special permission and help from the UK Six Metre Group
(UKSMG), SU1ER is activating Egypt this summer on "the magic
band"-6 meters.

ByChris Gare, G3W05*

Editor's Note: Thefollowing article is reprintedfrom post­
ings to the Internet by the UK Six Metre Group between late
March and early May. 1997. For up-to-the-minute updates,
check out the UKSMG Web site at the address listed at the end
of this article.

Like many countries in Europe and the Middle East, Egypt
has been phasing out "Channel I" TV broadcasting on 48
to 54 MHz, making the 6-meter band available for ama­

teur use for the first time. The Egyptian government is consid-
ering a 6-meter amateur allocation and has authorized limited
operat ion on the band this summer.

March 20 Update
Over the last few weeks, the UKSMG has been in commu­

nication with Ezzat Ramadan, SUI ER, President of the Radio
Amateurs Assembly of the Radio Club of Egypt, in Cairo, for
the purpose of encouraging 6-meter activity from Egypt this
summer. The UKSMG has sent Ezzat much material explain­
ing all about 6 meters, together with several back issues of Six
News (the UKSMG newsletter) , including a copy that described
the 1994 UKSMG DXpedition to Jordan with the callsign

*Chris Gare, G3 WOS, is Chairman of the UK Six Metre
Group (UKSM G).
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"Ezzat [already has] a Yaesu FT-690R II
transceiver, an FL-6020 lO-watt amplifier and
a Cushcraft ASO-3S 3-element Yagi antenna."

JY7SIX. This information has made Ezzat very keen to come
on 6 in the month of June.

It turns out that Ezzat is already in possession of a Yaesu FT­
690R II transceiver, an FL-6020 10-watt amplifier and a
Cushcraft A50-3S 3-element Yagi antenna. The UKSMG will
encourage and/or help Ezzat to obtain a 100-watt amplifier.

Ezzat's house is 140 meters (455') above sea level; the build­
ing is 25 meters (81') high with a Rohn tower 6 meters (19.5')
in height, so the total height will be about 170 meters (522.5')
above sea level, and 30 meters (98') off the ground, so there
should be a good take-off for 6-meter signals.

Ezzat plans to put up the antenna in the next few weeks, but
we should all remember that there is still "band -one" TV activ­
ity in Egypt, including a 48 MHz TV transmitter northwest of
Cairo. It is not possible at this time to say how much of a prob­
lem this will be. We already know how bad it can be from our
experience in Jordan in 1994!

The UKSMG will do everything it can to help Ezzat get going
on 6, and if successful, we can all look forward to working
another new country on 6 meters this summer (even f rom the
U.S.!-ed.).

April 10 Update
The UKSMG has bought a Microwave Module s 100-watt

solid-state amplifier for use in Egypt, plus a DRAE 24-amp,
12-volt power supply to run it. These will be presented later
this month to Ezzat , SUIER....After use, it will be passed on to
the club station, SU0ERA. It is hoped that, if we are success­
ful in getting general release of 6 meters in Egypt, then any vis­
iting amateur will be able to use the club facilitie s to activate
Egypt on six.

"We should all remember that there is still
'band-one' TV activity in Egypt, including a 48
MHz TV transmitter northwest ofCairo. It is not
possible at this time to say how much ofa
problem this will be."

Chris, G3WOS, and Nick, G3KOX, are going out to Cairo
for two days on the 25th and 26th of April , and will be hand­
delivering the equipment. During this trip, Ezzat , Chris and
Nick will visit the local regulatory body, the Arab Republic of
Egypt National Telecommunications Organi zation (ARENTO)
to discuss general licensing issues.

Accordin g to Ezzat, the antenna was put up on top of the
tower two days ago (horizontally polarized) and fed with 52
meters (175') of RG-214 coax cable to his shack. Everything is
looking good so far.

Some Kinks to Work Out
Initial tests showed that there was a problem with the RF­

actuated power amplifier, limiting Ezzat to 10 watts, at least for
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now. On May 6, G3WOS received the followin g e-mail mes­
sage from SU IER:

Dear Chris,
YES, I have copied the Italian Six on 50.150 USB; very weak sig­

nal, R3 S I; sometimes R3 S2; UTC time 1043-1057. Sure, Itried call­
ing...and no answer. My signal was too weak. Will keep trying on both
50.110 and 50.150. Hi priority now for the Six Mtr.

Keep Listening
As of early May, efforts were under way to help Ezzat-get

his 100-watt amplifier working reliably. If he' s limited to 10
watts, stations in Europe and other count ries in the Middle East
will have the best chance of working him. But if the 100-watt
amp gets fixed in time, then 6-meter operators around the world
will have the chance to hear-and maybe work-SUIER. So
keep those beams pointed toward Egypt and listen for Ezzat on
50.110 and 50.150 MHz

For updates on Ezzat' s 6-meter operation, visit the UKSMG
Web site at URL <http://www.uksmg.org/egypt.htm>.

"The UKSMG will...help Ezzat get going on 6, and
if successf ul, we can all look forward to working
another new country on 6 meters this summer."

CQ VHF would like to thank UKSMG and the Black Sheep
C&DX Group European VHF DX'Discussion List for the
above information . 1&

SGC's new PowerClearn!uses the power of
advanced digital signal processing to clear
noisy interference-plagued audio.

Eliminates noise from virtually any audio source­
transceiver, SW receiver,
scanner, CB radio, cellu­
lar and conventional tele­
phones. Uses advanced
DSP algorithms to let user
tailor passband response
to individual taste.

Factory preset filters optimize common voice, CW,
and data modes. User presets store up to seven of your
favorite combinations. You can see the clarity improve
on the LED scale as you adjust and select settings .

"No Compromise
•.,,'~. Communications " 55c;-=

~
!~;~'i SGC Inc.• SGC Building.13737 S.E. 26th SI. Bellevue. WA. 98005 USA
'-US I P.O.Box 3526. 98009 Fax: 206-746-6384 or 746-7173 Tel: 206- 746-6310 or

S G < 1-800-259 7331 E-mail: SGCMKTG @aol.com World Wide Web:sgcworld.com

CIRCLE 76 ON READER SERVICE CARD
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Alpha Delta Communications
VRC Speaker System

When is an external spea ker more tha n a spea ker? When it's Alpha
Delta's "Variable Response Console" speaker system. Gordo gives us
the lowdown...

By Gordon West, WB6NOA*

Thefront panel ofthe Alpha Delta VRC Speaker System contains controls to let you customize
the speaker 's response to the specific type ofsignal you' re trying to hear (or to notch. out).

AgOOd external spea ker will en­
hance the operation of just about
any piece of radio equipment, but

especially small mobiles and handhelds
with tiny, tinny speakers. It can also do
wonders for the fidelity and frequency
response of received audio . And certain
communication modes may be enhanced
even further with audio filter ing and au­
dio frequency peaking. This is what Al­
pha Delta offers in its Variabl e Response
Console (VRC) speaker system.

Alpha Delta's VRC System
The Alpha Delta Communications

VRC is an ampli fied wide-range speaker
acousticall y enclo sed in a heavy cast alu­
minum cabinet. The amplifier includes
front panel-adjustable filter s that may
precisely shape audio frequency
respo nse (see Figure) . This amplified
speaker system runs on 12 volts DC with
a supplied power adapter and takes audio
output from any speaker jack on any type
of communications or audio equipment.

The front panel also feature s a light­
emitting diode (LED) color bar graph to
provide a visual display of the high fre­
quency and low frequency control set­
tings. The bui lt-in amplifier gave me
more than 2 watts of undistorted output,
and there is also a jack for headphones.
Pluggi ng "cans" into the jack cuts out the
big built-in speaker.

My first test was to see what this sys­
tem sounded like in the "normal" mode .
My small dua lband handh eld suddenly

*Gordon West, WB6NOA , is Senior Con­
tributing Editor of CQ VHF.
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had high-fidelity output with the volume
control barely turned up. IfI needed more
volume, I had plenty to work with!

My handheld is capable of wide-band
FM music reception, so I tuned in a local
station on 105.1 MHz and adjusted the
high and low frequency responses for
excellent audiop hile music reprod uction.

From Music to Code
I then unplugged my handheld and re­

directed audio from my QRP (low-pow­
er) HF ham set into the audio system. I
tuned in a noisy CW signal, minimized
low frequency response, and set the high

frequ ency respon se about mid- scale . I
then pushed in the "peak" switch, adjust­
ed the peak/narrow (PIN) bandwidth
knob and the PIN frequenc y knob until
the weak CW signal emerged from the

"My first test was to see what
this system sounded like in the
'normal'mode. My small
dualband handheld suddenly
had high-fidelity output with
the volume control barely
turned up."
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As you can see fr om this block diagram of the Alpha Delta VRC, it 's much more than a fan cy speaker . It also includes filt ers and ampl ifiers
to shape and optimize your received signal. Note the separate tape amplifi er and tape output f or recording.

noise, which had been stripped away to
an unbelievably low level.

As I was listening to the CW, a hetero­
dyne whist le from another station started
to creep in, making it tough to hear those
dots and dashes. I pushed in the notch but­
ton, and adjusted the PINfreq uency knob
unt il the tone all but disappeared. The
notch fr equency can be moved across the
audio spec trum from 400 to 10,000 Hz.
In addition, you ca n adjust the notch
bandwidth to restrict specific tones, as I
discovered with an experiment on my
VHF receiver.

Seismic Idle Tone
Eliminator

I tested the sharpness of the audio notch
control on my local seismic network sta­
tion on 162.810 MHz. These are govern ­
ment-funded station s throughout the west
coast that transmit a tone connected to
earth-tremor monitoring devices. As long
as the earth is steady, so is the tone. But
with any kind of earth movement, the tone
begins to warble, and continues to oscil­
late up and down until all seism ic activi­
ty stops. The Alpha Delta speaker system
notched the tone 95 perce nt out! Not quite
100 perce nt, but 95 percent out means you
hear almost nothing coming out of the
speaker at that specific frequency .

Minutes later, regular Southern Cali­
fornia seismic wiggles bla sted through
loud and clear, well outside of the spe­
cific notch frequency. I' d say tha t the
notch filteri ng was excellent and ex­
tremely close to more expensive digital
signal processing.
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"I'd say that the notch filtering
was excellent and extremely
close to more expensive digital
signal processing. "

You can also tailor the audio specifi­
cally to your listening requiremen ts.
More bass, more highs, less bass, no
lows-this set can handle it. Th e low and
high fre quency audio response is
achieved by an active four- pole Butter­
wort h filter design, with a sharp upper
cut-off that's adj ustable fro m 500 to
10,000 Hz.

The audio power amplifie r uses a push­
pull circuit for low distortion and mini­
mal power supply hum. How ever, I found
that the supplied "Wall Wart" power con­
verter still gave me a slight amount of
hum, and, when I switched over to a 12­
volt regu lated power supply, the hum dis­
appeared complete ly. Thi s is something
to consider if you' re using this audio sys­
tem for taping off the air. Plus, if you rou­
tinely reco rd radio calls, there' s an audio
branch before the volume control that
feeds the tape outp ut j ack. (Be careful
what you record off the air. While there
are no restrictions on recording amateur
or CB communications, the FCC pro ­
hibits unauthor ized recording of most
other radio transmissions.s-ed.)

No Stray RF
Thi s unit is spectrally clean from any

radio frequency (RF) emi ssions that

could emanate from the amplifier section.
This mea ns you can run your antenna sys­
tem relatively close to the box without
"birdies," dead carriers, or other strange
"phantom signals." This is a big advan­
tage over some -digital signal processors,
which contain running osci llator circuits
that create small phantom sign als
throughout the HF and VHF bands.

A Good Investment If
Audio's Important

After 15 days of playing with this sys­
tem on several different rad io syste ms, I
really began to appreciate being able to
tailor the big audio output frequency re­
sponse specifica lly to the type of radio
sign als I was attempting to tune in. If
you're active on shortwave and interest­
ed in enhanced VHF and UHF monitor­
ing and scanning, you' ll find many uses
for this variable frequency and variable
bandwidth audio product.

With a suggested retai l price of
$249.9 5, it's a big investment for a good
add-on accessory to your present radio
equipme nt. But if quality audio is impor­
tant to you, it may be a very worthwhile
investment. Alpha Delta sugges ts you try
to listen to the VRC system in action to
help you decide if this is the speaker sys­
tem for you.

The VRC is backed by a 90-day limit­
ed warranty against defects in parts or
workmanship, and by Alpha Delta' s rep­
utation of quality communica tion prod­
ucts for ham operators, shortwave listen­
ers, and scanner enthusiasts. •
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icture Thiel Readers' "Phun Photos"

So you've got a cool snapshot to share with us but, until
now, we haven't had a place to put it if there wasn't an arti­
cle attached to it. Well, we finally caved in and carved out
some spacefor "phun photos. " So keep those snapshots com­
ing and we'll do our best to squeeze them in (no pay, just

glory). Send your color prints to CQ VHF, "Picture This! ",
76North Broadway, Hicksville, NY 11801. Ifyou'd like your
photoes) returned to you, please tell us so and include an
SASE (self-addressed, stamped envelope) along with suffi­
cient postage.

South Florida 2-meter SSB operators got together earlier this year
at the Fort Myers Hamfest in Cape Coral, Florida. From left to right,
front to back, are: KE4NJM, W3ZR, WB1MJE, KE4KRY, KD4MZM;
WA4LOX, K20Y, K9HUY, AE4DP, WB2QLP, KB8EMG, W4FF;
WB2WPA, K4QXX, KE4JZT, K2RTH, N4XSE, andWB2WIH. (Photo

courtesy KE4NJM)

"NOA 's ARC"-CQ VHF Senior
Contributing Editor Gordon
West, WB6NOA, recently traded
in his 20-year-old station wagon
for a customized "Amateur Radio
Communications" van, which
he's dubbed, "NOA'sARC." The
van is equipped with radios and
antennasfor 1.8 MHz through 10
GHz, plus a 4.5 kilowatt genera­
tor to power everything . There
are three operating positions
inside, one each for HF, VHF!
UHF and satellite/microwave.
One ofthe operating positions is

shown. (Tnx WB6NOA)

• Nice turnout for a hamfest, eh? Would you believe it 's a VHF con­
ference? This photo, and the accompanying campfire shot, are from
last year's Weinheim VHF Conference in Germany. which drew
11,000 attendees (see January, 1997, CQ VHF, p. 43) . For infor­
mation on this year's conference (in mid-September), contact
Wolfgang Mahlke, DFlGW, 1m Steiles 10, 69469 weinheim;
Germany; or via e-mail : Wolfgang _Mahlke@hd.maus.de (Photos

courtesy DFIGW). ,.
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What You've Told Us...

Ham Radio
Above 50 MHzDU----

Reader Survey-July, 1997
We'd like to know more about vou ...about who you are and where you live, about

the kindis) ofwork you do, and about your ham radio interests and activities. Why ?
To help us serv e you better.

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

And, as a bit ofan incentive, we 'll pick one respondent every month and give that
person a complimenta ry one-year subscription (or subscription extension) to CQ
VHF . Over the next few months, we'd like to fi nd out- f rom your perspective­
how we're doing:

A. About th is issue of CQ VHF :
1. Please indicate whether this issue of CQ VHF was add ressed to you:

Circle Reader Service #
Yes 1
No 2

2. If you answered "Yes" above, please indicate whether this was:
A subscr iption copy 3
A sample copy 4

3. If you are a subscriber, you should have received th is issue in mid-June.
Was it on time ?

Yes 5
No 6

4. If your answer to Question 1. was "No," please indicate where you got this
issue of CQ VHF:

At a bookstore/newsstand 7
From a ham radio dealer 8
Directly from CQ (e.g., at a ha mfest) 9
From a fr iend 10
From a club, school, or pu blic library 11

B. Please tell us how we' r e doing:
5. Please indicate whether-overall- CQ VHF (circle all that apply):

Meets the needs of newer hams 12
Meets the needs of experienced hams 13
Meets you r ham radio needs 14

6. Please indicate whether you would like to see future issues of CQ VHF
include (circle all that apply):

More high-level technical articles/projects 15
More beginner-level technical articles/projects 16
More operating-related articles 17
More news/opinion-related articles 18
Th e same mix of ar ticles as in this issue 19

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

Our April survey continued repeat­
ing questions from last year to see how
CQ VHF readership has changed since
our earl iest issues. While last month 's
response s indicated that our audience
had grown more experienced and
more diverse, there is less change evi­
dent this month , in which our ques­
tions dealt with education, employ­
ment, and amateur activities.

Nearly half of you are college grad­
uates and nearly all of you (94%) have
graduated high school. Many of you
are continuing your educations, most­
ly part-time. Fully one-third of April' s
respondents indicate they are still in
school at some level, but in our next
question , only 4% say they're full­
time students.

As for employment: 30% of our
readers work in technical careers, 27%
are in professional/executive pos i­
tions, and 16% work in government.
The remaini ng 23% are split among
educator/writer/creative types, facto­
ry workers, the unemployed, and full­
time homemakers. Again, this is quite
similar to last year's results.

On the ham radio front, near ly
everyone operates FM at least occa­
sionally, with SSB and CW runn ing
seco nd and third, followed distan tly
by CW , ATV, and APRS. Finally ,
afte r elimi nating Extras who can ' t
upgrade, over 70% of you (down from
75% last year) are plann ing to upgrade
in the next two years .

The winner of our free one-year
subscription for replying to our March
survey is Irvin Longhenry, N0WCA,
of Moose Lake, Minnesota. Thanks
again for all of your responses.
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VE1SMU and the Beacons of
Sable Island

Priest, professor, and beacon-master extraordinaire-Father Bill
Lonc, VE1SMU, is all that and more. But VE1PKD reports that Bill 's
Sable Island beacons may be in danger.

By Gil Mc Elroy, VE1 PKD*

S able Island is a 22-mile-long sliv­
er of sand located about 180 miles
off the coastline of Nova Scotia.

It 's the graveyard of scores of ships run
aground over the course of hundreds of
years of brutal North Atlantic storms . It's
the home of wild horses descended from
a herd originally brought to the island by
lighthouse keepers in the early 18th cen­
tury. And, for hams , it's the site of occa­
sional DXpeditions, such as that of
CY0AA, who activated the island (in the
rare GN03 grid square) for two weeks in
June and July of 1996.

Sable Island is also home to a tower of
VHF and UHF radio beacons operated by
William Lone, VEl SMD. Actually,
that's Father Will iam Lone, SJ . It' s also
Dr. William Lone, Professor Emeritus of
Physics at St. Mary' s University in Hali­
fax, Nova Scotia, and it's the person who
quite possibly holds the world 's record
for number of amateur beacons operated:
19 in all-ranging from 50 MHz to 2300
MHz- mounted at four separate trans­
mitter sites on Sable Island and the Nova
Scotian mainland.

For hams in both North America and
Europe, the beacons are invaluable indi­
cators of propagation for contesting or in
the hunt for rare DX. They' re also a fas­
cinating part of amateur radio in their own
right. (See Table for a complete list of the
VE 1SMU beacons.)

Introducing Father Bill
Though he retired from full-time

teaching in 1995, Bill maintains a uni-

*GU McElroy, VE1PKD, first became
interested in beacons after reading an
article on the topic in CQ in 1992. He has
previously written several articles for
QST on ham radio history.
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Father William Lone, VEISMU, in front of the
beacon tower on Sable Island. The six beacons
on Sable are endange red by Canadian govern­
ment p lans to automate or shut down the weath
er station there. (Photos courtesy VEI SMU)

versit y office-several rooms that
include an electronics workshop with all
the signs of a homebrewer-in the base­
ment of the Physical Sciences building on
the St. Mary's University campus in

\ Halifax. But it's what's upstairs that's of
real interest: the awesome antenna farm
Bill has established on the rooftop. Yagis
and dishes of various sizes are spread out
across the entire roof and point off in
every direction. Many of them are a part
of ongoing radio astronomy experiments
Bill has run for both research and teach­
ing purposes.

"There's always been a strong interest
in astronomy at St. Mary's," he told me
above the roar of the wind coming in off
the Atlantic on a blustery winter day. "It
must have been a good 25 years ago that
I started in radio astronomy. We began
experimenting in the VHF portion of the
spectrum, trying to use 260-MHz anten­
nas, and things gradually evolved from
that." But this rooftop is also VE 1SMU's
"beacon central."

Feedlines and waveguides snake their
way across the rooftop gravel and into a
large nondescript shack. Inside are rooms
littered with coils of cabl e, shelves of
assorted electronic equipment, and sev­
eral racks of Rockwell Collins receivers
on loan to the university from the Cana­
dian Coast Guard. Bill hit a speaker but­
ton and very slowly tuned across one of
them. The band was noisy, but sudde nly
a weak CW identifier popped out of the
QRM , signing "SI VElSMU." It' s Sable
Island calling. 'T hat' s the beacon on 432
MHz," he says . "It's been doing that for
about 16 years ."

Father Bill's Beacons
Sixteen years dates the entire beacon

project back to 1980 (our interview was
conducted last year). "The whole thing
started with a research contract with the
federal Department of Communication
[DOC]," Bill explained. "They wanted

Ham Radio Above 50 MHz



Sable Island as seen fr om the deck of the Canadian Coast Guard vessel Edward Cornwallis.

some VHF and UHF propagation studies
made between the mainland and Sable
Island because oil exploration was going
on out there, and there was a need for a
reliable communications system."

As it turned out, it was Bill ' s amateur
radio ticket that made the project feasi­
ble. " It meant that the transmitters could
be set up immediately without having to
go through another DOC branch to get
special frequencies assigned." So, on an
unused 90-foot Coast Guard tower at the
west end of the island, Bill installed a 2­
meter beacon, regularly flying out on
charter aircraft to service it. The beacons
ofVE ISMU were born.

The DOC contract lasted for seven
years, at which time Bill submitted a
report detailing his findings. "The com­
munication needs they had involved a
fair amount of digital data transfer," he
told me, "and the radio links simply
weren't stable enough. So they went to
satellite communication."

But oil exploration' s loss was amateur
radio' s gain, for, by this time Bill was
hooked on beacons. "I had all this stuff
out there on Sable Island," he said, laugh­
ing, "but the thought of taking it down
was more than I could bear."

Over time, the list of beacons signing
VEISMU grew to its present-day num­
ber as additions were made to the Sable
Island tower , and, with the assistance of
another Nova Scotia ham, Bob Schultz,
VEIIF, mainland sites were also estab­
lished. "The thing I enjoy most is exper-
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imenting and building things. Amateur
radio allows me to do all this hardware
hacking ," Bill explained, adding with a
smile, "I like to tinker."

A Love of Tinkering
That tinkering began in 1946, when, as

a 16-year-old growing up in London,
Ontario , he acquired his amateur radio
ticket. Bill became interested in radio
during the war years, and, as part of an
effort to acquire a certain Boy Scout
badge, he set out to learn Morse code.
"We had no Morse practice set, so I decid­
ed to build one from a circuit in a copy of
the 1944 ARRL Handbook. That was the
first thing I ever built."

In 1949, while still in high school, he
began working part-time, helping to in­
stall background music systems in funer­
al homes in rural Ontario, and thereby
stumbled into the world of television re­
pair. Though Canada didn't have its own
television network until 1952, signals
from Detroit , Buffalo, and Cleveland
could be picked up with high-gain Yagis .
The burgeoning number of television sets
meant work for 20-year-old Lone. Even­
tually, he moved to Montreal, Quebec,
where he began working at an RCA plant.
Bored with repairing TV sets, he request­
ed and received a transfer to a part of the
plant where radar testing was being con­
ducted. "My job was to be the project
engineer's 'Ma n Friday'," he said, "and
that meant scrounging equipment and

A composite photograph of the Sable Island
beacon transmitters. From the top: 222-MHz
transmitter; two oscillators; 432-MHz trans­
mitter; two keyers; HF amplifier; 144-MHz
transmitter; 220-MHz transmitter; three
oscillators; fr equency counter; power supply

and keyer for 1296-MHz beacon.

doing tests without going through a lot of
red tape." Laughing, he added, "by this
time I knew how to scrounge."

The Call of the Priesthood
...and of Science

But the call of the priesthood was
strong, and, in 1953, Bill joined the
Jesuits, choosing the order because of its
strong interest in the sciences. Thirteen
years of study and training leading toward
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Table. VE1SMU Beacons

Freq; Callsign TXPower
(M Hz) (W)

Sable Island
144.277 VEISMU SE ar 10

SIVEISMU
220.055
222 .055
432.40
902.345 7
1296.344 6

Eastern Passage, NS
50.001 VE IS MU H 25
144.290 100
220.058
222 .059

432 .350 10
902.302 7
1296.302 6
1296.398 20

Wynacht Pt., Tantallon, NS
222 .051 HVEI SMU 5
432 .398 15
902 .358 5
1296.385

Emission
Type

KeyedCW

"

KeyedCW

Keyed CW

Antenna and Polarization

5-elementYagi, horizontal

DualS-element Yagi, horizontal
8-foot dish, horizontal
2-bay phased array, horizontal
4-foot dish, horizontal

3-element Yagi, horizontal, at 60'
l l-eleme nt Yagi, horizontal, at 60'
2-element collinear, vertical, at 9'
Dipole, vert ical, at 60'

Cylindrical paraboloid at 9'

6-element Yagi, horizontal
Dual corner reflector, horizontal
6-element phased array, horizontal
Cylindrical paraboloid, horizontal

Antenna
Orientation

Toward Halifax

Due west
TowardHalifax

East

Omni
On west side of
tower

Northwest

Southwest

St. Mary's Univ. Roof, H alifax, NS
2304.40 VEISMU+ 5 dots .5

.!

Narrow Band -l-foot-dish , horizontal
FM

North

ordination as a priest followed, during
which time he did graduate work in
phys ics . His doctoral dissertation in­
volved research into the semiconducting
properties of crystalline boron. In the late
1960s, Bill began teaching physics at St.
Mary's University. His radio astrono my
and beacon work were a direct result of
finding a local source of surplus micro ­
wave equipment that he was able to ac­
quire for teaching and experimental pur­
poses. "My students were able to do
experiments they otherwise couldn't
have done," he explained.

Active in Retirement
Though retired, Bill continues to teach

part-time, and, with the assistance of his
friend Bob Schultz, maintains and oper-
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"The call of the priesthood was
strong, and, in·1953, Billjoined
the Jesuits, choosing the order
because of its strong interest in
the sciences. "

ates the beacon system. In addition to
Sable Island, the three mainland sites
include a 2300-MHz beacon and several
receiving dishes that are a part of the an­
tenna farm on the St. Mary's University
rooftop, four beacons on a 30-foot tower
atop a hill a few miles south along the
coast from Halifax, and another Coast
Guard tower equipped with eight beacons
located on a military-owned golf course
just north of the city .

The most recent change to the VE1SMU
list occurred late in the summer of 1996,
when a 6-meter beacon pumping out 25
watts from a three-element Yagi was
aimed toward Europe. Things happened
quickly after that. "Within a few hours,"
Bill told me, "I had an e-mail report from
Spain and, from off the back of the beam ,
a report from Michigan."

A Cloudy Future
The future looks good for the main­

land beacon sites (all in the FN84 grid
square) , but Sable Island is another
story. As it stands now, Bill services the
beacon site by the good graces of the
Co ast Guard, shipping off on one of its
vessels during once-a-year visits to
replenish fuel supplies at the weather
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have no mean s of mainta ining the is­
land ' s beacons. "I think it will be 'game
over' ," he says.

So while VE1SMU will no doubt long
be heard, the beacons of Sable Island may
eventually be silenced. Listen for them if
you can.They're worth hearing, while we
still have the chance. After all, it' s Sable
Island calling. •
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sions, because the station also gathers
information and maintains equip ment on
behalf of the U.S. National Oceanic and
Atmo spheric Administration (NOAA) .

When the government plan takes ef­
fect, Sable Island will be without any per­
manent human population for the first
time since the island was originally in­
habited in 1598, and William Lone will

Part of the \lEI SMU antenna farm at St. Mary's University in Halifax, Nova Scotia, as seen
from the street. The 9I2 -11296-MHz receiving dish is on the right. The two smaller dishes on

the left are used for radio astronomy experiments.

Antenna tower fo r the \lEI SMU beacons on
Sable Island. From the top: 2-meter Vagi;
912-MHz phased array (in white pod); 222­
MHz Vagi; 432-MHz dish; 1296-MHz dish;
two more 222-MHz Yagis. The shack at the

tower base contains the transmitters.

"Change is afoot, as the
Canadian government has
plans to close the [Sable Island
weather] station, which has
been in continuous operation
for 106 years."

statio n located on the island . But change
is afoot, as the Canadian government has
plans to close the station, which has been
in continuous operati on for 106 years .
It' s still unknown whether the station
will be autom ated or abandoned entire­
ly. The plan has international repercus-

CIRCLE 64 ON READER SERVICE CARD
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""' ..,..."",, .. to VHF

Harnfeete...Garage Sales Just
for Harne;

Hamfests are loaded with all sorts of useful and semi -usef ul stuff,
often at bargain prices. But if you want to do well, you've got to kn ow
how t o play the game. This month: "Pet er's Rules of Hamfests."

You never know what you'llfind at a hamfest , or what kind ofbargain you 'll get. It's best to
be prepared with a list of what you want and how much you're willing to pay.

For the latest happenings in your area,
just check out the "Hamfest Calendar" in
this very magazine. Other ham publica­
tions list them, too. You might also want
to keep an eye out for listings coming
across your local packet BBS if you're set
up for that mode. And you're likely to
hear other hams talking about them on the
local repeater.

The people who have been around for
a while have gotten to know where the
good ones are, and, yes, some hamfests
are better than others. On the' east coast ,
a handful have even become rather leg­
endary: Miami and Orlando, Florida;
Shelby, North Carolina; and Deerfield,
New Hampshire, just to name a few.
There are similar ones on the west coast
and in the midwest, too. Of course, the
Dayton Hamvention® in Ohio is the
granddaddy of them all.

Chances are, if you visit enough ham­
fests, you'll find almost anything you
could possibly want for your ham station,
and you'll probably pay somewhere
between 10% and 50% of the "store"
price for the item. That's the up-side, but
there are all sorts of pitfalls to be aware
of. The most obvious trap is that you're
buying something that's used and proba­
bly doesn't come with any sort of war­
ranty other than the promise of the seller
that it "works fine." 1 have a friend who
bought a6-meter transceiver at ahamfest.
The seller advertised that he had used it
to win his section in the ARRL VHF
Contest, which was true. What he didn't
mention was that he was the only entrant
from that section that year for 6 meters!
And there was one minor defect with the
transceiver-instead of putting out the
specified 50 watts, it only produced about

1II1S~~""""""""__~_.ib~By Pet~~ O'Dell, WB2D

Garage Sales for Hams
Good news! There is a garage sale just

for hams, but it is not called a garage
sale-it's called a hamfest orfleamarket.
And the hamfest season is in full swing.
At this time of year , there's a hamfest
somewhere every weekend.

"For sale: IBM-compatible com­
puter in good working order.
Older 386 model with 4M

memory, small hard drive, and VGA
board, $2.50."

Seems ridiculous, even in the quickly
obsolete world of computers, right? It
might be, but 1just happen to have bought
such a computer yesterday at a garage
sale. But 1did fib about the price- I only
paid $2 for it. The first price from the
owner just opened the negotiations. And
the woman knew what she was selling.
She simply didn't want it cluttering up her
house any longer.

True, that computer is too slow for to­
day' s graphics-driven software market ,
but it is perfectly useful for word process­
ing with an older copy of WordPerfect®
or something like it. And it's perfectly
useful for a packet station and for a lot of
other things, too. So, both of us were
happy at the end of the transaction.

1 went through a lot of yard sales (I hit
up to 35 in one weekend !) before stum­
bling across this gem. I've just moved to
sunny Florida and am busily redecorating
with furnishings more appropriate for this
climate. 1 wasn't really looking to buy a
cheap computer; it just fell into my lap.
(Gee, does that make it a laptop, Pete?­
ed.) 1might go to 100 or more garage sales
before finding a similar item for sale, par­
ticularly at this price . Too bad there isn't
a garage sale just for hams ....
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Hamf est seller-type #1: The motivated seller. Perhaps he 's moving orjust needs cash. His goal
is to get rid ofas much as he can, so he 's willing to bargain on prices.

Hamf est seller-type #2: The "pro." His goal is extra income and he 's not worried about tak­
ing stuff home with him. Prices lIlay be less fl exible than with the motivated seller, but closer

to true value.

\ stop for a leisurely breakfast. If you have
any respect for your stomach, forget buy­
ing any of the hamfest food. One alterna­
tive to consider, dependin g on the size of
the hamfest and the distance from your
home, is to spend the night in a nearby
hotel. If you' re going to do that, you have
to factor that into your budget as well.

It' s kind oflike a feeding frenzy in the
shark tank when the hamfest gates open.
There' s a mad rush up and down the aisles
as the buyers search for that rare find .
Here' s where that list you prep ared in
advance is going to save you money,
maybe lots of it. There is a tendency to
start thinking that someone else might be
"getting a better deal." On what? Better
than what? Is it something that I really
need? Having that written list will help
you maintain your sanity in this situation.

fests seem to be reincarnated torturers
from the dark ages. For some reason that' s
beyond my comprehension, they set these
things up to open at 8 a.m. or earlier. In
fact, 6 a.m, is not unheard of. I just came
across one fleamarket that runs from
"dawn to dusk." Just resignyourselfto it­
these people are not civilized. So be it.

You' re going to want to be at the gate
at least a half-hour before the scheduled
opening time . The organizer prob ably
won 't let you in, but you should be rela­
tively close to the front of the line by get­
ting there at this time. If you are not famil­
iar with the location, make sure that you
have a good map and have marked out the
route. Prepare something the night before
for eating in the car on the way. You' re
going to get up really early to drive to the
location, and you' re not going to want to

For those of us whose bodies function
best in the afternoon and evening, this is
the painful part. Ifyou' re going to do well,
you have to be there early. There are two
prime times for bargains, and the best one
by far is the opening few minutes of the
hamfest. The people who organize ham-

Set the Alarm Clock

two! There was a major problem with the
final amplifier. And the receiver had these
spurs (spurious emissions) ....

Do Your Homework
If you want to do well, you need to pre­

pare in advance-on several levels. First
of all, you may need to do some research
on the going prices for the items you're
looking for. Browse through the classi­
fied ads in CQ VHF, CQ, QST, the Yellow
Sheets, Nuts & Volts, and the other ham
publications that carry these ads. Even if
you don 't conscio usly kno w what the
equipment is, your uncon sciou s mind
will set up a database of sorts. Sooner or
later, you 'll ju st "get a fee l" for what
things are worth. Trust your unconscious;
after all, if you can 't trust your uncon­
scious, whose can you trust?

Next, start a list of everythin g that
you' d like to have for your station­
everything, reasonable and fantasy. Once
you have the list reasonably complete,
begin to prioriti ze it. Number the items or
group them into sub-groups (for instance
the "A" list and the "B" list) or whatever
system makes sense to you. Finally, mark
down some prices that you'd like to pay,
say a fantasy price, an "average" price,
and a limit price. The fantasy price is just
that-the working computer for $2. The
average price is what you think you' re
likely to have to pay, based on your
research and your "gut feel." The limit
price is your walk-away price. You have
to say to yourself, "No matter how much
I want this item, if I cannot negotiate a
price lower than my limit price, I walk
away and let someone else have it." Get
these prices down on paper-and be sure
to take the paper with you to the hamfest !

Next, you have to work out your bud­
get. How much can you afford to spend
at this hamfest? How much for the whole
season? The day before the hamfest, go
down to the bank and withdraw whatev­
er you have budgeted for the hamfest in
cash. Almost no one selling at a fleamar ­
ket is going to take plastic, and most sell­
ers don 't like taking a check . Cash sim­
plifies things.
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Hamf est seller-type #4: The Packrat. His selling price will reflect a set portion of his pur­
chase price more than current market value, and there won't be much room to negotiate . But

then, he might have ju st what you wani.iu a price you're willing to pay!

Last-Minute Values
The second best time for getting a good

deal is just before closing time. The sell­
er has now realized that there ' s a very
good chance that he'll have to pack up
whatever is left and take it home. Prices
tend to drop. The only problem is that the
merchandi se tends to be picked over. But
there are still great deals to be had at clos­
ing time.

The computer that I mentioned earlier
was purchased at the end of the day. It
had been sitting there all day with a price
tag of $5. It would have been a good deal
even at that price, but it was that much
sweeter at $2. Happy hunting . •

Hamf est seller-type #3: The impulse seller. On a whim, he's loaded his truck up with stuff to
see if he can clear out basement space and make a f ew bucks for his next purchase. Prices

may vary wildly (both up and down) from true value.

\

bid. If you don 't come to terms , jus t be
friendly and move on. There' s more than
one table to look at.

gar," carries a lot of weight. Be friendly .
Smile. Breathe calmly. Be casual. If the
asking price is higher than you think it' s
worth, ask the seller ifhe will take less (a
very general question) or ask if he'll
accept some specific figure that you have
in mind. Smile when you ask. Make sure
that the tone of voice is a friendly one.
This is not the time for confrontation or
for you to "educate" the seller that he is
grossly over-pric ed on this item.

Just keep in mind that you are offering
him what it is worth to you, not what it is
worth on the New York Stock Exchange.
You've done your homework, made your
list, and have nothing to prove. You've
simply asked him if he'Il take less. You' ll
quickly find out who you are dealing
with. If he' s motivated, you' ll probably
settle on some figure about half way
betwee n his offering price and your first

Know Your Seller
Who are you going to meet on the other

side of the table? My experience is that
you can put sellers into four or five very
general categories.

The first is what I call the motivated
seller. He wants the stuff out of his house,
and he knows that the best way to do that
is to mark the price down really low .
Before we left the cold north, we had a
couple of garage sales and were very
motivated. We "got rid" of almost every­
thing we had for sale because the prices
were really low. And there was a mini­
mum of haggl ing with people over the
pricing. The dickering is usually good
natured, so don 't be afraid to bargain.
Experienced sellers expect it. Some of the
best bargains are going to come from the
motivated seller-and 90% will be with­
in the first hour of the harnfest.

The next category is that of the pro­
fessional. This person may have a 9 to 5
job as a rocket scientist or something like
that, but on weekends, he metamorphoses
into Trader Joe, King of the Fleamarket.
You can spot this seller by his large quan­
tities of certain identical items, say coax
connectors by the bag or cartons of SWR
bridges. Trader Joe knows the market,
and chances are he has his merchandise
marked a little above average price. Usu­
ally, there ' s some room for negotiating
with him, but not a lot. Sure, he wants to
sell, but he also wants/needs his profit.
This is more like dealing with a retail
merchant than a motivated seller. Again,
your list with the preset prices will be
invaluable when dealing with Trader Joe.

Then you have the seller who just
decided on a whim to see if he could get
rid of a few things and make a few dol­
lars. He hasn 't really thought through the
value of what he is selling. When dealing
with this character, prices can be all over
the board . Trust your list.

Finally, there is the packrat. This per­
son collects everything, remembers how
much he paid for each item, and figures
that if someone went out to buy that same
item new today he or she would have to
pay a lot for it, too. He 'll generously
knock off 30% to 50% from the store
price, but that's all. And there' s no room
for bargaining.

Bargaining for Bargains
How do you negotiate? The expre s­

sion, "honey catches more flies than vine-

Obviously, this scenario applies more to
the large hamfests than to the small ones,
but it applies nonetheless.
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Water, Water Everywhere
This month, readers provide us with additional insight on
keeping coax connectors dry and preventing fogged lenses.

Waterproofing Coax Connectors

Dear CQ VHF:
N connectors and BNCs are not really weather­

proof (see "Beginner' s Corner," April, 1997). Here's
the best way to weatherproof connectors and splices:

Star t off with a double-wrap of Scotch 88 or 33+
weatherized electrical tape. While not cheap, it' s
really inexpens ive for what it does and is readily
available at discount hardware stores, such as Tru­
Value, ACE, etc. Make sure to go at least three or
four inches (75 to 100 mm) past the connector or
splice (both sides). The primary purpose of this ini­
tial layer is to prevent resid ue from the coax-seal
(next step) from sticking to everything

Cover this with coax-seal or equivalent. Butler
makes a great product, which you may be able to buy
through your local cable TV tech or through a dis­
tributor who sells cable TV stuff. The Butler product
is wider and stickier than coax-seal, but leaves little
or no residue and can be used without the initial layer
of Scotch if desired. The coax-seal should extend at
least an inch or two (25 to 50 mm) past the Scotch.

Finally, cover with another double-wrap of Scotch,
again going an inch or two past the coax-seal.

Using this method, two above-ground splices were
covered for four years in Colorado. When removed,
the cable and connectors were j ust as dry and clean
as the day they were covered.

73,
Bob Wanderer, AA0CY

The Frosting ((m the Lens

Dear CQ VHF:
Having read your article on the Asimov balloon

(May, 1997, CQ VHF) , I can offer some insight into
the frosted lenses. The lens pointed at free space (the
horizon) radiated heat rapidly. The lens temperature
dropped below the dew point. Once moisture con­
densed, you were finished. The lens pointed at the
Earth (a warme r source) had a warmer balince point
between radiated and absorbed heat and ne~er fell
below the dew point.

I've had some experience with this as an amateur
astronomer (and radio operator). The trick is to route
some power supply wires with l -watt resistors round
the lens housings to dump a bit of extra heat into the
lenses to keep them from fogging.

John Hoot, N6NHP

FCC Callsign Update

Following is a list of the FCC sequent ially assigned callsigns (not including vanity calls) issued as of May 1, 1997:

District Group A Group B Group C Group D
Extra Advanced Tcch/Gen Novice

0 AB0FH KI0IB ++ KC0 ATB
1 AA1SD KE lH P NI ZDC KB ICDN
2 AB2DQ KG2LE ++ KC2BMQ
3 AA3PT KE3ZP N3ZFT KB3BTD
4 AF4CV KU4GL ++ KF4RIY
5 AC5MF KM5IU ++ KD5AHF
6 AD6BE KQ600 ++ KF6KSU
7 AB7VB KK7HK ++ KC7WFH
8 AA8ZY KI8CD ++ KC8HEG
9 AA9UK KG9KG ++ KB9QII
N. Mariana Is. NH0A AH0AX KH0GT WH0ABG
Guam * AH2DD KH2RU WH2ANT
Hawaii AH7V AH6PA KH7DW WH6DDT
Amer. Samoa AH80 AH8AH KH8DH WH8ABF
Alaska AL0 D AL7QT KL0 GK WL7CUE
Virgin Is. ++ KP2CJ NP2JQ WP2AIH
Puerto Rico NP3F KP3AV NP3MW WP4NNB

* New prefixes are available for this block, but no callsigns have been issued.
++ All callsigns in this grou p have been issued in this district. (Tnx FCC/A RRL)
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Public Service and EmergencyO n the Public Interest

Ham Radio Public Service:
A Sales Guide

Amateur radio public service remains relevant in today's world of
cellphones, satellites, and the Internet. But sometimes, it's hard to
convince people of that. Here's some ammunition .

"...from video cameras to computers, we as hams are continuing
to provide vital communications in times ofneed-often,
communications that service agencies cannot provide on
their own."

Amateur radio publi c service has
come a long way in the past 25
years. From mobile units that fit in

the trunk to HTs that can fit in your shirt
pocket ! From simple voice communica­
tion on simplex to complex repeater net­
works. Today, we take some of the mod­
ern conveniences of home and bring them
out in the field to provide public service
communications. Now, from video cam­
eras to computers, we as hams are con­
tinuing to provide vital communications
in times of need-often, communications
that service agencies cannot provide on
their own.

A key point in talking about amateur
radio operators is explaining who we are.
There are many answers, such as volun­
teers or people who like to provide com­
munications help in times of need, etc .
However, one of the biggest assets we
offer is our skill as trained communica­
tors-not only are we trained in how to
operate a radio, but also in how to com­
municate effectively. In fact, ham radio
public service work doesn' t always have
to involve using ham radios. For example:

• A group of hams in Delaware has pro­
vided communications for a golf tourna­
ment using business band radios;

• A group of packet operators was
asked to help with computer networking;

• A local police department asked for
assistance in determining how their ra­
dios would work on a new stretch of high­
way. The local ham radio club was able
to provide coverage reports based on fre­
quency and repeater location;

• An active ham operator was able to
prevent a township from outlawing the
local police and fire communications

Every operator counts. The skill of the oper­
ators they see and hear is noticed by offic ials

ofserved agencies.

tower when officials went to rewrite tow­
er ordinances.

In each instance, the skills of the ham
radio operators were appreciated by the
local community-even if -ham radio
itself wasn' t directly involved.

In the rest of this article, we'll take a
closer look at the variety of ways in which
we're able to serve our communities.And
remember, it won' t always involve the
use of a ham radio!

Be Quick, Be Accurate,
Be Organ~zed

How are we as amateurs rated by offi­
cials? One criterion could be the speed
and accuracy of a message passed
between two points. For example, if a
hospital was receiving information on a
patient being brought in by helicopter,
then the information would have to arrive
before the helicopter. Let's assume that
the helicop ter has to travel one mile.
Flight time would be about a minute. If it
takes five minutes to pass a message, then
the patient is already at the hospit al and
we' ve failed to get the message there in
time. If the message is passed before the
helicopter takes off, then the emergency
commun ications we provide look smooth
and efficient.

Many management courses teach that
there is an accepted ratio of one supervi­
sor for every four to eight workers . In
management- speak, each supervisor!
worker grouping is called a module. This
concept holds well in communication
roles, particularly when the traffic load is
heavy or has time value. For example, if
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Amateur television. or ATV, is able to bring the action at a disaste r scene to EOCs that may
be miles away. Look f or more about ATV in futu re columns.

an Emergency Operations Center (EOC)
had to communicate with five hospitals,
then one module could be set up. If more
hospitals were involved, then more mod­
ules could be added. Here's an example:

Modular Disaster
Response

The National Disaster Medical System
(NDMS) is a federal system which sup­
ports medical care in a disaster area. It can
also be activated in a city not affected by
the disaster in order to receive patients
from the disaster area and place them in
local hospitals.

Recently, the Philadelphia NDMS re­
gion was put to the test as a receiving cen­
ter. The NDMS Area Director contacted
the local ARES (Amateur Radio Emer­
gency Service) group to provide commu­
nications with 41 hospitals , six county
Emergenc y Management Offices, and
two major airports (Philadelphia Inter­
national Airport and the Willow Grove
Naval Air Stat ion). The region used many
supervisor/worker module s to maintain
the ratio of 1:4 to I :8. The communica­
tion ratio worked and the plan was copied
in several other cities.

On the Radio...
While this modular management con­

cept may appear easy on paper, this is
where the radio aspect of what we do
comes into play. With several "supervi­
sors" (net control stations) operating
from one Emergency Operating Center
(EOC), you have to consider the effects
of multiple radios operating simultane­
ously from the same room . You can't put
them all on one band, such as 2 meters,
because you' ll have interference between
the radio s...not to mention concerns of
interference from other publi c safety
radios operating near the various amateur
bands. So the ARES plan called for the
use of 144, 222, and 440 MHz (even with
separation by frequency, antennas need
to be isolated as much aspossible to avoid
front- end overload of the various
receivers-ed.).

Different functi ons were assigned to
different bands, based on the number of
stations required for each task. Nearly
everyone has a 2-meter rig, so the net that
needed the greatest number of operators
was placed on 2 meters. In this case, it
was the net linking the EOC with the 41
hospitals. On the other hand, only a few
222-MHz handhelds were avai lable, so

Ham Radio Above 50 MHz

that band was used for linking key offi­
cials at the two airports, the county EOCs
and other locations. In addition, a 440­
MHz repeater was used for passing the
bulk of the traffic between the airport and
the main EOC.

Digital Communications
-An Important Asset

Record-keeping and information re­
trieval can be vital in emergency com­
munications. And the use of digital com­
munications has been key to the success
of many drills and real emerg encies,
whether the goal has been to relay patient
information, keep track of supplies and
reso urces, or whatever else hams are
called on to do.

Southeas tern Louisiana ARES is
developing an emergency packet plan.
The planned system will consist of
approximately 15 digipeater sites with
emerge ncy power and low wind-loading
antennas. Ten of these sites will be on
VHF and five will be on VHF and UHF
to allow digipeating to the New Orleans
RACES station at City Hall, where hams
have constructed a multi-node site with
ports on 70 centim eters, 2 meters, and, on
HF, 20 30, 40, and 80 meters.

When completed, this system should
allow packet communications to and
from anywhere in southeas tern Louis­
iana, or across the country, with a laptop
computer, HT, portable antenna, and gel

cell battery. Once the packet nodes are in
operation, ARES of Louisiana will begin
work on a 6-meter FM system for voice
operations that will co nsist of six re­
peaters with phone patches, linked by a
440-MH z backbone sys tem. These
repeaters, like. the packet nodes, will be
placed in areas where they should be able
to remain in operation even if a Category
4 hurricane strikes the Louisiana coas t.

Another digital tool that' s coming into
greater use by the National Weather Ser­
vice and other agencies in providing crit­
ical information is APRS, the Autom atic
Position Reporting System (see last
month' s "In the Public Interest").

Demonstrating DAREN
The state of West Virginia has a pack­

et radio system dedicated to emergency,
priori ty, and National Traffic System
(NTS) messages only. It' s called DAREN
for Digital Amateur Radio Emergency
Network. The network has nodes/BB S

"The hams were praised for the
efficiency with which they
handled the traffic, allowing the
emergency channels to remain
free for additional dispatches
and true emergen cy traffic to
the EOC."
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Equlpment; Isn't
Everything...

But, as we said before, the capabilities
of our equipment isn' t our only "selling"
tool for amateur radio emergency com­
munications. Our skills and training are
at least as valuable.

In Montgomery County, Pennsylva­
nia, local RACES members worked with
emergency management officials to de­
velop an efficient means of disseminat­
ing information to 20 municipal EOCs as
expeditiously as possible. At first, this
was done via a general broadcast type
message. But after a few drills, it became
apparent that the messages were becom­
ing repetitive. Those hams who were
familiar with the ARRL 's standardized
ARL messages* immediately suggested
that this would be the way to go. A list of
nine standard messages was developed
and agreed upon by county offic ials.
Now, instead of sending a 32-word mes­
sage, the operator could shorten the text
to "LGS - Alpha," great ly speeding up the
flow of messages. If it hadn't been for
their training and experience in traffic­
handling, a lot of time might have been
wasted "reinventing the whee1."

infor m them of their predicament. For
over an hour , Gearing said, it was almost
impossible for him to get a dial tone on
his cellphone!

The story does have a happy ending.
No fatalities, no injuries to rescue work­
ers, and the Thru way re-opened after
about three hours. Seven tractor-trailers
had been involved (luckily, none carried
hazardous materials), and the State Police
lost count of passenger vehicles invo lved
when the total hit 30! Ham radio opera­
tors stationed at firehouses, rescue squad
buildings, ambulance staging areas, and
on the scene handled all of the logistical
and most of the tactical traffic during the
incident. The hams were praised for the
efficiency with which they handled the
traffic , allowing the emergency channels
to remain free for additional dispatches
and true emergency traffic to the EOC.
All of this using 2-meter simplex because
their local repeater was almost com­
pletely shadowed from the accident site.

Officer for Columbia County ARES/
RACES in Eas t Chatham, New York,
reports on an incident during which cel­
lular telephones were unable to provide
emergency communications.

Last Nove mber, a brief but severe
snowstorm hit Columbia County. Not
much snow, but enough to make all high­
ways very dangerous for a brief period.
Numerous accidents were being reported
all over the county and the county dis­
patch center was keeping up with the
radio traffic ju st fine...until a multi-vehi-i
cle pileup occurred on the New York
State Thru way, just a few miles from
Wayne's home.The local fire department
and rescue squad were dispatched, along
with mutual aid from nine other ambu­
lance services, to rush 16 injured people
to local hospitals.

When the fire chief arrived on the
scene, he quickly realized that with at
least 15 or 20 other incidents going on in
the county simultaneously, the traffic­
handing capabilities of the county's
emergency radio system would not be
adequate. The fire chief and rescue squad
captain set up a command post and tried
to decide how to expedite non-emergen­
cy comm unica tions while keeping the
official channels clear for true emergency
traffic. The same thought came to both of
them almost simultaneously: amateur
radio! Columbia County ARES/RACES
had trained with fire and rescue person­
nel on several occasions and had helped
with communications during several
emergencies, including a fire which took
a local telephone switching office out of
service for four days.

Gearing was called to the scene to coor­
dinate communications among the vari­
ous emergency service agencies. When
he arrived, he noticed that the fire chief
had a cellphone in his hand, but wasn' t
using it. Why not? Both of tile major cell­
phone providers serving the region had
towers near the site of the emergency in
order to cover the Berkshire Section of
the Thruway. Signal strength was not a
problem, but the incident had traffic on
the Thruway blocked for several miles in
both directions. And the hund reds of
stranded motorists were all trying to con­
tact relatives, friends, offices, etc. to

"The NDMS Area Director contacted the local ARES...group to
provide communications with 41 hospitals, six county Emergency
Management Offices, and two major airports. "

When the Phones
Don't Work...

Even with all of today' s modem con­
veniences, ham radio can play a key role
in supplying critical communications.
Wayne Gearing, K2WG, Assis tant Radio

SQUI P.o. Sox 1718
• l.oveland, CO 80539
_ E·mail: scomind@aol.com
Industries Fax: 970·669·1585

www.rmsd.com/scom/

sites in 31 of the state's 55 counties.
County nodes are identified by four let­
ters of the county name plus WV for the
state. The BBS at each node is identified
by four letters of the city name plus WV.
And if the BBS is located at an EOC or
Red Cross facility, the ID has "ES" or
"RC" followin g the city.

Over 100 stations regularl y participate
in DAREN' s weekly check-in-only net.
DAREN officials say part of the funding
to develop the network came from state
and federal emergency management
agencies, which offered assistance after
seeing the system demonstrated back in
1990. Only five stations took part in that
first demonstration, but the government
officials monitoring the traffic were
impressed enough with its potential to
offer partial matching funds.
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Three nets, three bands. With each operator using a different band, communications can take
place with minimal interfe rence.

Coming Up...
In this issue, we looked at an overview

of amateur radio public service activity
and hams' value to their communities as
trained communicators. In upcoming is­
sues, we' ll explore new technology, and
new applications for familiar technology,
being used for public service.

For instance, amateur television
(ATV) is becoming a staple of public ser­
vice communications. The old cliche that
a picture is wort h a thousand words has
never been more true. How can ATV be
used? Pictures of airport activities can be
relayed simultaneously to several EOCs
to allow for coordination. Or a portable
camera can be placed on a boat to show
the other side of an island during a sim­
ulated plane crash or a remote part of a
river being used for a race. It' s all possi­
ble, and we' ll examine ATV in public ser­
vice and emergency communications in
future columns.

We want to hear about your activities,
whether public service or emergency
communications. Let ' s hear about what
you' re doing. Send your reports to me at
<bjosuweit@aol.com>.

*The ARRL' s National Traffic System has
condensed the texts of several dozen of the
most commonly-sent messages into a stan­
dard format identified by an "ARL" number.
For exampl e, ARL ONE (the numbers are
always spelled out for clari ty) means "Every­
one safe here. Please don' t worry." Foracom­
plete listing, see the ARRL Operating Manual
or the ARRL' s Public Service Communica­
tions Manual.
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Congratulations!

This past March, the Montgomery
Count y, Maryland RACES organiza­
tion was nominated for the Governor' s
Volunteer Award. The group received a
certificate, which reads as follows:

The Governor's Volunteer Appreciation
Certificate Recognizes Montgomery County
RACES for your outstanding commitment
to nurturing the vibrant traditions of caring
for which Maryland is widely respected, and
for faithfully maintaining a deep commi t­
ment to positively touching the lives of your
fellow Marylanders, you have established a
distinguished record of service which has
earned you nomination for the annu al
Governor' s Volunteer Award.

<signed>

Parris N. Glendening
Governor

The Montgomery County RACES
has an active program of providing
emergency and public service commu­
nications, participates in many training
programs, and works with many agen­
cies in the state.

Has your group been recently hon­
ored for its own work in public service
or emergency communications? We
would like to hear aboutyour efforts and
acknowledge them. Drop us a line c/o
CQ VHF or via e-mail at <bjosu­
weit@aol.com>.

AEA
; HOT RODTM

HT GAIN ANTENNA
The AEA Hot Rod antennas are
intended for primary use on Handi­
Talkies to extend both the transmit
and receive range without an exter­
nal power amplifier or rece ive
preamp. This antenna gives about 10
or more dB gain over the standard
Rubber Ducky. The Hot Rod antenna
is an end fed 1/2 wave telescopic
antenna that minimizes base currents
and places the maximum radiation
away from the operator's head. The
antennas are available in 144 and 220

MHz vers ions tha t handle
25 watts. The Hot Rod is an
excellent emergency antenna.

Order your Hot Rod today for only
$19.95 plus $3.00 shipping and handling

AEA
Division of Tempo Research

Corporation
1221 Liberty Way, Vista, CA 92083

Phone: 760-598-9677
FAX: 760-598-4898

Prices and Specific ations subject to
change without notice or obligatio n

Transverters & Down Converters,
Linear power ampl ifiers , 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 interface our
transverters with most radios

Please call, write or see
our web page

www.downeastmicrowave.com
for Catalog, detailed Product

descriptions and interlacing details.
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The Art of Homebrewingtiroject Corner

Toole of the Trade
Introducing a brand-new column on the art of "homebrewing"­
building your own equipment and accessories. We start out with a /
look at the basic "tools of the trade."

Photo A. A small collection ofbasic tools for assembling home projects, splicing cables, and
installing connectors is always a good investment. High-quality diagonal cutters and
needlenose pliers should have fine tips; soldering guns with easy-to-find replacement tips are

quite desirable.

Editor's Note: CQ VHF is proud to
welcome Dave Ingram, K4TWl, to our
staff. Dave is a long-time columnistfor
our sister magazine, CQ, and has writ­
ten 17 books about amateur radio, in­
cluding the just-published 33 Simple
Weekend Projects for the Ham, the
Student, and the Experimenter. Best
known for his contagious enthusiasm
and ability to explain technical con­
cepts in plain English, Dave has also
been a broadcast engineer and college
electronics instructor. He 's been an
active hamforover35 years, and we're
pleased to have him as part of the CQ
VHF family.

C
Q VHF is proving to be a very spe­
cial magazine, addressing a very
special audience, and I consider

putting together this new "hands -on" col­
umn a very special privilege. In my opin­
ion, readers of CQ VHF represent the
future of amateur radio as both an innov­
ative super hobby and the heartbeat of
preparedness communications. If you're
like most CQ VHF readers, you want to
expand your horizons, learn more, and get
more involved. I want to help ensure that
all your ventures are a rollicking success!
Together we can have a ball!

Introducing
"Project Corner"

This bi-monthly column's focus will
be on neat "weekender" projects you can
build and basic rig repairs or servicing
you can do at home. What type of proj­
ects and repairs, you ask? We'll take our
cues from your suggestions and requests,
and we're open to both beginning and
advanced project ideas.
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Some examples of possible projects to
build include unique antennas for 6 me­
ters and satellite work and a solar-pow­
ered battery charger (several of you have
already asked aboutthat one). Aren't sim­
ilar items available commercially, you
also ask? Sometimes yes, sometimes no.
But available choices don't always fit
your specific needs. Homebrewing is the
best way to get precisely what you want
right when you need it!

And examples of easy-to-perform rig
repairs include fixing a loose or broken
mic connector, dynamic troubleshooting
on a stage-by-stage basis, and reseating
multipin connectors on pc boards. Are
such semi-technical activities beneficial?
More than most folks realize. Modem

gear only seems complex because of all
the fancy added-on features , but the actu­
al "business end" circuitry still follows a
relatively straight input-to-output path.
Plus, easy-to-spot mechanical maladies
often outnumber mind-bending electron­
ic problems. So why ship a favorite rig
over a long distance (and risk problems
or damage in transit) if you can fix it your­
self?

Have you ever been caught needing a
special interface cable to complete a new
packet or SSTV setup? Well, armed with
the associated equipment's manuals to
show pin connections on sockets and a
few proper tools for the job, you can "roll
your own" custom cable in short order.
Why lose time hunting for an elusive item

By Dave Ingram, K4iWJ
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"How can you judge the quality ofdiagonal cutters? First
consider price: low means low. Next, hold them up to a light and
notice if the blades meet accurately or have a gap that would allow
fine wire to slip through rather than being cut."

-

Photo B. No mistakes allowed here! Manu­
fa cturer defects or gaps in a diagonal cutter
edge can allow f ine strands of wire to slip by
uncut and result in a hard-to-find short circuit.

when you can make it quickly and be hav­
ing fun on the air! That is enough about
the "whys" of home projects. Now let' s
consider some basic "getting started" and
"how to" tips.

Tool Tipe
Gear up with a few always-useful tools

for both amateur radio and general elec­
tronic/electrical use. Even if your interest
in homebrewing wanes, there are always
power cables to be spliced, antenna wires
and connecto rs to be soldered, connec­
tions/continuity to be checked, and much
more. As long as you' re an active ham,
these basic tools will be of value.

Photo C. Here, we 're checking the alignment
of needlenose pliers by applying light pres­
sure toward the right on the upper tip and
toward the lef t on the lower tip. Notice the tips
meet on only part of their surface, and thus
tend to slip when holding small wires or nuts.

Ham Radio Above 50 MHz

Photo A shows the "ground-floor" es­
sentials for medium- to large-s ize appli­
cations: a good pair of diagonal cutters,
needlenose pliers, a 75- to 125-watt sol­
dering gun, some solder, and a Volt­
Ohm-Milliamp meter (VOM), also
known sometimes as a multimeter. Addi­
tional items you' ll want on hand include
electrical tape, a few screwdrivers of dif­
ferent sizes, and a pair of regular pliers.
If you already have half the items on this
list, you' re well on your way to getting
started in homebrewing antennas , tuners,
and other fun projects.

Medium- size tools are typically sub­
jected to more demanding use and abuse
than smaller size tools, so investing a cou­
ple of extra dollars in high-grade items is
wise thinking. It also minimizes the pos­
sibility of having to stop in the middle of
a special project to buy a replacement
tool. The chrome-plated, insulated grip,
5-112-inch-Iong diagonal cutters shown
in Photo A, for example , are 30 years old
and still going strong. They have repaid
their cost at least 10 times.

How can you judge the quality of diag­
onal cutters? First consider price: low
means low. Next, hold them up to a light
and notice if the blades meet accurately
or if they have a gap that would allow fine
wire to slip through rather than being cut.
Remember that a couple of uncut strands
of a coax shield can fall against a plug 's
cente r conductor and ruin an antenna
project (see Photo B). A really good cut­
ter can even trim hairs on your arm.

The "nose" sections of needlenose pli­
ers should also mate without excess gaps,
and their small, pointed ends should meet
in good alignment for working with or
holding small parts. To check alignment,
apply finger pressure diagonally to
needlenose ends as illustrated in Photo C.
The tips on high grade items will meet
exactly, rather than touching on only part
of their surface (better described as
"oops, there goes another nut sailing
across the bench").

The Right Tool for the Job
Need I also mention exercising com­

mon logic in tool use? Attempting to cut

super-h eavy guy wire or an aluminum
sheet with medium-size diagonal cutter s
or twisting ultra-large wire with the-tip
end of needlenose pliers is asking for
problems. Use BIG tools for BIG job s.

Likewise, attempting to solder anten­
na wires, power cables, and PL-259-size
connectors with a low-wattage, pencil­
type iron might seem to work, but, trust
me, such poorly-heated connections will
n~t hold together with stress and time.
Using a large , quick -heating soldering
gun will help ensure that critical station
connections are solid and secure. When
purchasing a soldering gun, I also suggest
adding in a spare replacement tip and an
extra roll of solder.

Solder ant;! Soldering
'.

Gene rally speaking, solder falls into
two categories: the rosin-core-type used in
electroni c applications and the acid-core­
type used in plumbin g (don' t ever use this
in electronics as it "eats up" wiring) .

The two most popular types of rosin­
core solder are designated according to
their percentage of tin and lead composi­
tion and are commonly referred to as
60/40 or 63/37. This designation is usu­
ally marked on the solder's supply roll or
dispenser. Tin has a slightly higher melt­
ing point and a tad more strength than
lead, but either mixture is fine for elec­
tronic work. Other types of solder , like
water-soluble-core solder, no-clean-flux
solder, activated-rosin-core solder, and
lead-free rosin-core solder are listed in
large catalogs , but sticking with tradi­
tional 60/40 or 63/37 types yields the best
"no fumbles" result s. Solder diamet ers
between .030 and .040 are ideal for medi­
um to large size work, and diameters
betwe en .020 and .025 are perfect for
small job s and pc board work.

How to Solder
Working with high temperature and

molten solder can seem a mite touchy,
especially in delicate electronics, but the
technique is actually easy to master. The
key is being quick and accurate rather
than sloppy and hasty (see "Tin, Tin" for
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Photo D. A few spec ial tools make working with small proj ects and crowded pc boards a
cinch. Shown here is a tnultirange pocket Volt-Ohm-Milliamp meter, a "third hand " j ig with

magnifier, a I5- watt soldering iron with fi ne tip, and ultra-th in silver bearing solder.

Tin, Tin
Before using a new soldering gun,

iron, or tip, take a few seconds to pre­
pare it for good soldering (commonly
known as "tinning the tip"). Switch on
your gun or iron, allow it to reach nor­
mal soldering temperature, then apply
a coating of solder to the tip. Immed­
iately wipe off excess solder wid) a dry
or slightly moistened cloth or sponge.

CAUTION: The tip will be very hot,
so use a thick cloth and wipe with one
quick motion.

This tinning process produce s a good
surface for soldering and helps avoid
oxides from forming on the tip. Occa­
sionally , cleaning and retinning the tip
when working on a project or building
a kit is also helpful!

tips on preparing a new soldering tip).
When soldering connections, place the
iron or gun's flat tip section against the
connection and allow the junction to heat
up enough to melt solder you apply to the
juncti on (not to the iron ' s tip). Then lift
the tip and let the junction cool before
moving wires (don ' t blow all itt just wait.
-ed.). Avoid the temptation of using the
tip to melt solder and then spreading it
onto the junction, as this will result in a
non-l asting (cold solder) connection.
Remember: Let the junction melt the sol­
der. Practice soldering a few hookup
wires until you learn how much time ,
heat, and solder make good connecti ons.

Working on antenna connections out­
doors can also be challenging, as open air
cooling competes with hot soldering.
What to do? Use insulators capable of
withstanding high temperatures, use a
high wattage gun or iron, and avoid hur­
rying to complete the process. Cold days
might test your patience , but, as I men­
tioned earlier, strive for accuracy . You
can do it!

The Versatile VOM
A reliable YOM is one piece of test

equipment you' ll find indispensable day
after day. Indeed, this pocket-size instru­
ment will receive almost continuous
use-quick-checking cables and connec­
tors, measuring voltages (at home and in
the auto), determining charge in batter­
ies, and much more.
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When shopping for a YOM, look for
one with plenty of ranges and over-range
protection. Generally speak ing, VOMs
rated at 20000 ohms per volt or greater
are preferred for their accuracy . Lower
ohm- per-volt meters are accep table if
only approximate value measurements
and continuity checks are sufficient. The
choice of an analog scale or digital read­
out is mainly a matter of personal prefer­
ence; there ' s no technical difference.

If possible, before making a final
choice, try using the meter you're con­
sidering to measure some low and high
resistance values.Ifyou can easily under­
stand the readings , great ! If the displayed
figures are confusing or require interpre­
tation, look for an easier-to-use model.
Including a protecti ve storage and carry
case in your initial purchase is also worth
considering, as the meter will probably
be your trusty aid for a long time.

The Small Projects Bench
Working with small components and

miniature connectors can make you feel
more like a jeweler than an electronics
hobbyist. Using a few special tools, how­
ever, often turns such activities into
pleasantly addictive enjoy ment. In fact,
many amateurs become more intent on
building small projects than on getting on
the air!

Standard size (5. 112-inch) diagonal
cutters and needlenose pliers with fine
tips can be used to assemble many small

projects, but smaller (4-inch) equivalents
are preferable for pc board-type projects.
Some additional aids you will find im­
mensely beneficial are shown in Photo D.

The "third hand" is a multi-swivel jig
with magnifier for holding and close-up
viewing of pc boards, small connectors,
tiny parts, etc., while leaving your hands
free for soldering. Its two "arms" are tit­
ted with alligator clips that can be posi-

Photo E. Filing a soldering iron 's tip to a
small wedge-shaped point ensures max imum

accura cy in fi ne soldering.
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Photo F. Solder Wick is an outstanding aid for desoldering wires on connectors, components
on pc boards , and more. Simply place it on a connection, heat it with an iron, and it draws up

solder like a sponge.

I I I

Resources
Most of the tool s described in this arti­

cle are available from a wide variety of
electronics stores, such as RadioShack,
and mail- order companies, such as
Mouser Electronics. You can request a
free catalog from Mou ser Electronics,
2401 Hwy. 287N, Mansfield , TX 7606 3­
4827 ; Phone: (800) 346-6873 .

Dave Ingram ' s new book , 33 Simple
Weekend Projects for the Ham, the
Student, and the Experimenter, is avail­
able at man y amat eur dealers or direct ­
ly from the CQ Bookstore, 76 N. Broad­
way, Hicksvill e, NY 1180 I; Phone:
(5 16) 681-292 2; Fax: 516 -681-2926.

Mr. Nied . E.H. Yost & Company
2211-0 Parview Rd., Middleton , WI 53562
Phone(608)831-3443 / Fax(608)831-1082

Packs for ALINCO OJ-580 15821 180 radios:

EBP-22ns pk. 7.2v 1500mAh $29.95
EBP-20nh pk. 12.0v 1000mAh (5w) $36.95
EOH-11 6-cell AA case $14.95

NEW for ICOM IC-Z IA I T22A I W31A I W32A radios:

BP-173 pack 9.6v 700mAh (5w) $51.95
BC-79A Rapid / Trickle Charger $54.95

For ICOM IC-02AT & REALISTIC HTX-202 :

BP-8 pack 8.4v 1400mAh $32.95
BP-202s pack 7.2v 1400mAh $29.95

For ICOM IC-2SAT / W2A / 3SAT / 4SAT radios :
BP-83 pack 7.2v 600mAh $23.95

Packs for KENWOOD TH-22 / 42 / 79 radios:
PB-34 pack 9.6v 600mAh (5w) $34.95

Packs forYA E SUFT-23. 33, 73, 411, 470 radios:

FNB-11 pack 12.0v 600mAh (5w) $24.95
Packs for YA E SUFT-530 / 26 / 76 / 416 radios:

FNB·26 pack 7.2v 1200mAh (5w) $29.95
Packs for YA E SUFT-11R / 41R/ 51R radios:

FNB-38 pack 9.6v 700mAh (5w) $44.95
NEW for YAESUFT- l 0R 1401 50 radios:

FNB-41 pack 9.6v 700mAh (5w) $44.95
SANYO rechargeable NiCd cells (with or wlo tabs)

N600 (AA) 1.2v 600mAh $ 1.35
KR4400 (0 ) 1.2v 4400mAh $ 6.95

Mr. NiCd also suppli es batteries for your
LAPTOP / NOTEBOOK COMPUTERS

CELLULAR PHONES / CAMCORDERS

Mail ,phone &fax orders welcome! Pay with
MC I VISA I DISCOVER I AMERICAN EXPRESS!

they 'll find useful alon g the way .
Now it' s your turn to tell us about your

favorite project, or perhaps a proje ct (or
area) you 'd like to see spotlighted. Just
remember to keep your notes brief, to
include a self-addressed stamped enve­
lope (SASE) with inquiries or photos, be
patient for a repl y, and watch for some
exciting projects in future columns. My
address is 4941 Scenic View Dri ve,
Birmingham, AL 352 10.

73, Dave, K4TWJ

the handiwork of a pro.
Two common errors made when work­

ing on tiny connectors and pc board proj ­
ects are oversoldering and installing a
component or wire in the wron g place. Is
the project ruined? Not if you have a small
roll ofSo lder Wick on hand . Simply place
the wick over the connection, heat it with
your iron ' s tip as shown in Photo F, and
the wick will withdraw/remove the sol­
der like a champ. You then lift off the wire
or components, and start over with a fresh
like-new surface. Try it!

At this point, you 're probably wond er­
ing where to find a good, economical
source of tool s, test equipment, and small
part s for home projects. One of the most
consi stentl y reliable suppliers I' ve found
is Mou ser Electronics. Literally thou­
sands of items of all catego ries are listed
in their free catalog. The folk s at Mouser
are small projects specialists, congenial,
and quite helpful. Tr y them! Man y of
these tool s are also available from Radio ­
Sha ck and other vendors .

Onward and Upward!
Oop s, we overfilled this month's col­

umn space before we could squeeze in a
quick proje ct. But we covered some vital
groundwork. You'll find these tips-and
these tool s-helpful for years to come,
and that' s a big benefit in itself. Hope­
full y, we helped fill in that mysterious gap
between the "getting-started basics " and
the complex technical descriptions you
see in many home construction articles.
Hopefully, too , even more "sea soned"
amateurs picked up a tip or two that

Avoiding Mistakes
The best way to avoid the common error

of bridging (shorting) pins or solder pads
on connectors and crowded circuit boards
is to use a small iron tip and ultra-thin sol­
der. Filing your iron's tip to a smaller point
produces more accurate soldering. A cou­
ple of strokes with a sharp file should do
the trick (see Photo E). Remember to re­
tin the tip before use. For exce llent results
in fine-so ldering applications, I heartil y
recommend the new .022-diame ter
62/36/2 silver bearing solder (which, inci­
dent ally, is eve n available at RadioShack
stores). Thi s solder melt s easily , flows
smoothly, and produc es a sparkling clean
jo int. It can make a home project look like

tioned at any angl e, and the magnifier is
ideal for spotting pc board flaws or doin g
clo se-up soldering . "Third hands" are
ava ilable from larger part s supply stores
nationwide and are super-handy item s for
your bench .

A low-w attage, pencil-type soldering
iron and ultra-thin diameter solder will
also make your life eas ier. A wide vari­
ety of 15- to 25-watt soldering iron s is
available, and decid ing whi ch type to
purch ase can be perplexing. If you antic­
ipate building a large kit, soldering for
several hour s straight, or simply prefer
going first class, a thermostati cally con­
trolled "soldering station" -type iron is
superb. For less stringe nt applica tions,
like dinking with a small proje ct for an
hour at night , an inexpen sive little iron
like the one shown in Photo D is a good
choice.

Ham Radio Above 50 MHz
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\'ii9itaI Data Link Digital Communications Above 50 MHz

Turbocharge Your Packet Stat ion!

Forget 1200 baud. Forget 9600, too. N21RZ shows you how to modify
commercially available ham gear for 19200-baud packet operation!

Photo A: A typical data stream. Note how the bits are rounded off, which minimizes the trans­
mitting bandwidth. This is the same data as seen in Photo B. but at about 0.1 mSecldil'.

Editor's Note: This month's installment
requires experience in modifying equip­
ment and using test equipment.

Last month, we looked at the German
packet network and some of the
reaso ns why it' s so good. Since we

don 't face the regul atory restri ction s
which ensured that only serious network
builders could build a network (and since
it would not be a good idea to ask the FCC
for similar res trictions), if we want to
build a high-performance network , we
have to look at and emulate their other
adva ntage: good equipment.

Just what is "good equipment"? After
discover ing (along with the rest of the
world) the wonderful modem designed
by James Miller, G3RUH, Henning Rech ,
N IEOW/DF9IC , designed a I.2 -GH z
full-duplex radio for I9200-baud (I9k2)
backbone operation. The ava ilability and
relatively low price of this radio kit , the
LinkTR X, made it the most popular radio
for that speed in Germany. So, in a short
while, most ofGermany' s backbone links
were running at 19k2, and , for reasons
discussed last month , they were all dedi ­
cated point-to-po int links.

TEKK Revisited
Last year, I discussed some suitable

rad ios for 9600- baud (9k6) operat ion.
Among my favor ites are those cute little
data-only radios from TEKK. The y work
reasonabl y well out of the box at 9k6 ,
almos t plug-n-pl ay. However, as the baud
rate increases, so do the demands upon
the radios, making the TEKK s unusable
at 19k2 (since they were n' t designed for
it). Th is month , we' ll take a look at mod­
ifications I made to make them useful at
this higher speed, specifica lly modifi ca-
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tions to Model KS-900 (T-Ne t micro).
But first, some background information
so you' ll understand what we're doing.

Eye Patterns
The first topic we have to discuss, albeit

briefly, is eye patterns. We'll look at this
in more detail next month , as we contin­
ue our segment on high-speed data, but ,
for now, here ' s what you need to know :

Eye patterns are a common yet power­
ful tool used in data transmission work.
Imagine a data stream of ones and zeros,
represented by high and low voltages . To
reduce the bandwidth of the transmitt ed
signal, the transitions from high to low
and vice versa are rounded off somewhat,

so you have a signal that looks kind of
like a sine wave with a few teeth missing
(see Photo A).

Us ing an osci lloscope, which shows
voltage variat ions that are too fast for a
meter (such as this data signal), you can
put the signal on the screen so you can see
one or two bits at a time. You then tell the
osc illoscope to begin its display (trigger
the sweep) every time the receive data
clock sends a pulse. In this way, the one
and zero bits, as we ll as the transitions
between these levels, are superimposed
upon each other, creating a blur of bits.
The empty space betwee n these many
paths looks like an eye, a flattened ova l
with pointy ends. That's why it' s called
an "eye pattern" (see Photo B).

By Don Rotolo, N21RZ
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Photo B: An Eye Pattern. Note that all of the signal traces converge into a tiny point at the
top and bottom of the display . These are called the decision points. and the goal is to make

these as small as possib le.

When everything is right, these bi ts all
follow similar paths and conve rge at the
two "decision" points. It's at exactly
these points in time that the modem
"decides" whether the received signa l

represents a zero or a one. I f all the bits
converge in to a very small area, the
modem has an easier time deciding, and
yo u have very few bi t errors. I f the bits
are spread out a lot, then you' ll see more

"Eye patterns are a common yet
powerful tool used in data
transmission work."

bit erro rs. I t doesn't take a geni us to fig­
ure out that lot s of bi t errors makes for a
lousy data l ink.

W hen the convergence points spread
out vertically, i t means there's a lot of
noi se in the signa l , wh ich could also be
caused by excessive f i ltering or other loss
of signal. H orizontal spread means the
data has excessive jitter in the time axis.

To view an eye pattern, connect an os­
cilloscope to the test poi nt in the modem
j ust before the data slicer or zero-crossing
detector , whic h is right after the second
amplifier in the receive fi lter. (Ifyou don' t
have a scope, you're out of luck ). Then,
you set the scope for external triggering,
and trigger off the recovered RX clock sig­
nal, which is an outp ut signal from the
modem. In a PacComm NB-96 G3RUH­
type modem, it's avai lab le at TP8; in other
brand modems, the operating instructions
should mention the correct point.

Set the modem into Audio Loopback
mode (usually a jumper on the modem

( ) Check () Maste rCard () VISA () AMEX

Signature _

~[b[b [iiJ@!i!l {?{Jf)[iiJ {?W@rrJ]
®~W@ a[iiJ®W~rrJ]O ~cfJ7]i!i!Jc!Jg

"33 Simple Weekend Projects for the Ham, the Student , and the Experimenter" gives only
a hint at the fun and satisfaction to be found between the covers of this little book . Dave
Ingram, K4TWJ, has pulled together a wide ranging collection of do-it-yoursel f electronics
projects from the most basic to the fairly sophisticated, and even touching
on the frivolous.

You'll find an interesting and very do-able array of useful devices : station accessories
for VHF FMing, working OSCAR satellites , joining the fun on HF, trying CW, bui lding
simple antennas , even a complete working HF station you can build for $100.

Add a measure of practical tips and techniques on how to build electronic projects
yourself, and you've got an information-packed book that will keep the newcomer or the
most experienced home-brewer busy for many a pleasant weekend .

Please send me copies of 33 Simple Weekend Projects.

Name Call Sign _

Address _

City State .Zip _

) Discover

Card No. Expires _
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Figure J: Partial schematic showing the fir st IF filt ers of the TEKK KS-900 data radio. Many other radios are similar. Note the input and
output resistors, as well as the capacitor between the filters. See the text for the new values of these components.

board) and connect everything . As you
speed up the time base to 10 mSecldiv ,
the "eye" should take shape. If it isn' t een­
tered, change the trigger slope setting.
The vertical settin g should be set to what­
ever it takes to have the signal fill about
half the screen. You shou ld see some ­
thing like Photo B.

The next topic , which is cri tical to un­
derstanding the modifications we're go­
ing to make, is IF filtering.

What's an IF?
A radio receiver converts a radio fre­

quency (RF) signal to an audio or base­
band signa l by mixing the incoming sig­
nal with a local osc illator (LO)
frequency . The mixing of these two RF
signals creates a number of signals which
represent the sum and difference of the
two freque ncies. The radio then chooses
one of these new signals, which is called
an intermediate frequency (IF) , filt ers
and processes it, then demodulates it to
recover the originally transmitted signal.
Often , this process is repeated one or two
more times, and the resulting intermedi­
ate frequencie s are known as the first IF,
the second IF, and so on.

The processing and filtering in the IF
stages is what lets you choose just one
radio channe l from many. By filtering out
all the unwa nted channels, you' re left
with what you want. When dealing with
data signals, knowing the exac t charac­
teristics of any filter ing is critica l for
error-free recep tion.

For a In DO-baud G3RUH-type signal,
the bandwi dth of the IF filters should be

about 30 kHz. Narrower filters remove
critica l information, causing data erro rs.
Wider filters cause more noise to enter
the receiver, lowering the signal-to-noise
(SIN) ratio. A low SIN ratio makes the re­
ceive d signal more difficult for the radio
to correc tly decode.

In a radio such as the TEKK , there are
two IF stages , the first at 2 104 MHz and
the second at 455 kHz. Some radios use
other IF frequencies, such as 10.7 MHz,
but the idea is the same. What you need
to do is repl ace the origi nal IF filters,
which are 15 kHz wide (good for 9600
baud) with filters that are 30 kHz wide
(for 19200). (See Photo C.)

The 455 -kHz ceramic filter is fairly
common, but you' ll still have to search
for one. Because you' re using it for data,
you want one with a 3D-kHz bandwidth
and with its phase delay characteristics
optimized for minimum distortion. The
ideal choice would be a MuR ata-type
SFH, which is a six-pole filter with opti­
mized phase charac teristics . A reason­
able seco nd choice would be a CFW­
type, which is the same as SFH exce pt
that its phase response isn't optimized . In
any case, insis t upon a 3D-kHz band­
width, as anything less is just not enough
for reliable operations.

The 2 1A-MH z monolithi c crystal fil­
ter is a little less common. Most of the
major compone nt suppliers offer some­
thing at 10.7 MHz, but I had to specia l­
order the 2 1A-MHz version. Again, you
must have a 3D-kHz band width, and,
when you order, ask what the spec ifica­
tions are, at least the input and output
impedanc es, so you can change the resis-

"For a I9200-baud G3RUH­
type signal, the bandwidth of
the IF filters should be about
30 uu.:

tors accordingly . You'll need two of
these filters, but only one of the 455-kHz
ceramic filters.

For the 2 1A-MHz filters, you have to
dec ide whether you want to use the two­
pole or four- pole version. The two- pole
is less expe nsive , and a little more for­
givi ng of off-frequency signa ls, but it
can' t filter out adjacent signals as well.
The four-pole filter costs about twice the
price of a two-pole filter (which makes
sense, since it' s twice as much filter), but
adjace nt channel and out-of-band strong
signal interfe rence are better suppressed.
I chose the two-pole filter because it was
immediately avai lable.

This information about IF filters also
applies in general to other receive rs. For
example, a Motorola MITREK in the
UHF band uses only a single IF frequen­
cy of 10.7 MHz and four two-pole mono­
lithic crys tal filters in its receive chain.
Replacing these four parts with 3D-kHz
vers ions will help this radio work at 19k2,
as long as other minor modifications are
also made (bypas sing all of the transmit
audio filters , and taki ng receive audio
directly from the discriminator). Without
replac ing the IF filters, it could never
work at a high data rate. I haven 't done
this yet , but I have a MITREK on my
bench and will get around to modifying
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CIRCLE 61 ON READER SERVICE CARD

New Value
(19k2 Baud)
100 pF
470 pF
470 pF
.00l5 1lF
220 pF
220 pF
470 pF
.00221l F
47 pF
.0471lF
51k Ohm

That leaves the receiver. When it
come s down to it, all that has to be done
here is to install wider filters for the first
and second IF stages. As mentioned pre­
viously , the TEKK uses a first IF of21.4
MHz and a second IF of 455 kHz.

The originally supplied first IF filters
(there are two) are type 21M 15B, mean­
ing 2 1.4-MHz center frequency, Mono­
lithic , 15-kHz bandwidth, and four poles
(denoted by " B"). To replace them, I
selected a type 21M30A , which has a 30­
kHz bandwid th and only two poles (de­
noted by "A"). If you can find, and afford,
the four-pole version (21M30B), it might
be a better choice , as it has better adja-

Original Value
(9600 Baud)

220 pF
.001 IlF
.001 IlF
.00331lF
470 pF
470 pF
1000 pF
.00471lF
100 pF
.1 IlF
lOOk Ohm

Component
(NB-96)
C26
C27
C28
C29
C30
C31
C32
CI8
C20
C21
R29

Photo C: Typical IF fi lters. The small metal ones that look like crystals are the first IF filt ers,
the larger plastic one is the 455-kH z second IF fi lter. These are the parts that were removed

f rom the radio.

it sooner or later. I'll let you know how
it turns out.

Following is a replacement guide for the components in the G3RUH modem that
must be changed for I9200-baud operation.

Modifying the TEKK
The first thing I looked at on the TEKK

radio was the transmitter. It turns out that
there are no modifications necessary for
19k2 operation. While the tran smitter
isn 't perfect, the fraction of a decibe l of
improvement that might be realized from
exten sive changes isn 't worth it. That
kind of improvement can easily be offset
by the loss introduced by a single con­
nector in the antenna feedline, so I
thought it best to let it be.

Ham Radio Above 50 MHz
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Photo D: The PacComm NB-96 G3RUH-type data modem. The eye pattern is taken f rom TP4
and the scope is triggered fro m TP8. The components that have to be changed are all shown ,

as is the output level adjustment poten tiometer.

ce nt signal rejection than the two-p ole
version. But use whichever you can find.

Removing the first IF filters from the
TEKK pc board was a bit diffi cult . The
board is small and there ' s a lot of ground
plane around the filters. Thi s draws away
all the heat, makin g unsolderin g difficult.
The ideal so lution would be to use a vac­
uum desolderin g station, but I don 't have
one since they're expensive. I ended up
buying a desoldering iron from Radio-

Shack (a real bargain , on sa le at the time
for half price, $5) , which did the job won­
derfully for me.

After repl acing the first IF filters, it was
time to deal with the seco nd IF filter . I
used a type SFH455B from MuR ata. Thi s
one was a little easier to replace, but that
little desoldering iron really let me do a
clean job and save the old co mponent.

After the components were changed, I
tried a test transmi ssion on the bench,

looking for the ideal eye patt ern . I noticed
that it was much less than optimum, so,
after resettin g the transmit deviation and
frequ ency, I started tweaking the match­
ing sections near the first IF filters. Some
slight improvement in the eye pattern can
be achi eved by readjustin g the quadrature
coil , the slug closest to the second IF fil­
ter , but you must keep rechecking these
item s as you progress. Photo 0 shows
these components and adjustments.

Sinc e the new cry stal filters have a dif­
ferent input and output impedance from
the originally installed filt ers, I had to
change the input and output resistors.
Unfortunately, I didn't have the manu­
facturer ' s information handy, so I had to
use trial and error to com e up with a value
of 2.7 k. If you have the specs , the resis­
tances should match the filter' s imped­
ance.lfnot,just plug in resistors until the
eye pattern looks best. Refer to Figure I.

At that point, the eye pattern was n' t all
that bad , but it wasn' t perfect. I tried
tweakin g the center filter capacitor and,
when I rem oved it, the eye got better.
After more trial and error, I ended up
going with some negative capacitance (a
22-IlH inductor).

It' s important to understand that each
crys tal filter is different. While there
might not be much va riation within a
manufacturer ' s lot, filters from different
manufacturers can vary widely . Thi s
means that the values I used for match-

C25
RX Audio~

Audio
Loopback

Input
Rece i ve F i Iter

*C27
TP4

(EYE)

JMP6

URl

UR£r _--_---------00----------_-----'
Anti-AI ias F i Iter

Audio
Loopback

*C32

>-----------i !f----7) TX Aud i 0

C34

Figure 2: Partial schematic ofa G3RUH modem, with the components to be changed marked with an *.All of the values shown must be
reduced by half. so it might be easier to simply put a capacitor of the same value in parallel with the original.
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--ing to the filters are not universal : you' ll
have to determine the best value for the
specific radio you' re working on.

Aside from needing a good variety of
resistors, inductors, and capacitors, the
trial and error part went well, consider­
ing that there are only three components
invol ved. Of course, I was co nstantly
adj usting the deviation , frequency, and
quadrature coil, always looking for the
best eye pattern . The goal, of course, is
to come as close as possible to a perfect
eye pattern . However , that ' s about all
there is to the modification, and the same
technique applies to almost any crys tal­
controlled radio.

higher speed, at least you can say you
know what's involved and how to do it.
The two keys to high-speed packet are IF
filterin g and eye pattern s. Once you
understand the concept of eye patterns,
and learn to use them to your adva ntage,
you' ll find them to be a very powerful
tool for analyzing data transmissions.

If you do nothin g else, find someone
with an osci llosco pe (or buy one, they' re
available used for under $200) and check
the eye patterns on all your higher-speed
links. Who knows, maybe you' ll finally
fix that flaky link once and for all! Fi­
nally, if you seem to be doing the modi-

fication right but can 't get the eye pattern
to look good , don' t despair-we' ll take a
closer look at eye patterns next month.

Well , once again, I' ve run out of space
for this month. Next month , aside from
more on eye patterns, we ' ll describ e the
construction of a simp le test transmitt er
for data signals. When you want to fool
around with IF filtering , as we did this
month, this handy little gizmo rea lly
makes life easier. I also want to say thanks
to everyone who writes, because it really
is good to hear from you .

Until next month, 73 and reme mber to
have fun.

Resources

8123 PAGE BLVD' ST. LOUIS. MO 63130' (314)427-6116
9222 CHESAPEAKE DR. • SAN DIEGO, CA 92123 • (619)279-6802

2525 FEDERAL BLVD. • DENVER, CO 80211 • (303)458-5444
MAIL ORDERS CALL TOLL-FREE 1-600-669-5810

FAX ORDERS (314)427-3147
WWW/GATf2NAYELEX.COM

2 IA-MHz Monolithic Crystal IF filters, 30-k Hz bandwidth, are avai lable from
International Crystal Manufacturing Co., Inc., P.O. Box 26330, Oklahoma City,
OK 73126-0330; Phone: (800) 725- 1426 .

455 -kHz cera mic filters, optimized for data use, are manufactured by MuRata
Erie North America, 2200 Lake Park Drive, Smyrna, GA 30080; Phone: (800) 394­
5592 or (770) 436-1300. Call for the name of a local distributor.

TEKK radios are manufactured by TEKK Incorporated , 226 Northwest Park­
way, Kansas City, MO 64150; Phone: (8 16) 746-1098. Ca ll for the name of a
local distributor.
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Ready to Try It?

So, there you have it. Even if you don 't
go out and modify all of your rigs for

Modifying the
G3RUH Modem

This whole process assumes that you
already have your G3RUH-type modem
modified for 19k2 operation. I happen to
use PacComm NB-96 modems, though
all of the modems available today work
ju st as well. The G3RUH modem is kind
of unique, in that changing the baud rate
only involves changing the value of a few
filter capacitors. If you don't make the
change, it won' t work.

The NB-96 manual states that all of the
components you need to change are on a
component header for easy modification.
Unfortunately, that isn 't entirely true:
some are on the pc board . In comparing
the NB-96 with G3RUH ' s original de­
sign, I noticed that PacComm has taken
some liberties on which components
needed to be changed. I suppose you
could get away with only changing the
components on the header, but I didn 't
want to take the chance.

Figure 2 shows all the components that
need to be changed, and their new values
(which are always half the 9k6 values) are
show n in the "Replace ment Chart. "
Don 't forget to set the radio baud rate in
the TNC to 19200 after changing these
components! For the capacitors mounted
on the board, I found it easier to ju st tack­
solder a capaci tor of the same value
beneath the board . For the rest of the
changes, inves t a dollar in a new compo­
nent header.

If you're using a different brand of
modem, the owner's manual should cov­
er this modification. If not, contact the
manufacturer for help.
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All About Ham Radio Satellitest!lrbit a l Elements

The Oldest Operating Ham 5atellite
Launched in 1984 as UoSAT-2, UO-11-and the Surrey Satellite
Program-keep on rolling along.

O
n Marc h I, 1984, a Thor rocket
took off fro m Vand enb erg Air
Force Base in California. Seventy­

one minutes later , a satellite named
"UoSAT-2" was released from the rock­
et over Turkey. The command station in
England, at the University of Surrey, sent
the commands to initialize the on-board
com puter (OBC) and turn on the satellite.
Th e 145-MHz beacon instantl y began
transmitting telemetry, much as it does
today-I 3 years later.

In addition to the UoSAT-2 nam e
coi ned by its build ers in Surrey, AMSAT
assign ed the new satellite the name
UoSAT OSCAR -II , or UO-II. Th is
downlink-only "bird" provides data and
digital image tran smi ssions on three
bands. Before we discuss this satellite's
capabilities, let ' s look at a little history.

In the Beginning ...
The UoSAT satellite program began at

the University of Surrey (England)
Engineering Department in 1979, under
the direction of Dr. Martin Sweetin g. The
group had its first satell ite, nam ed
UoSAT- I (Univers ity of Surrey Satellite
#1), launched in 1981. Thi s feat demon­
strated the group's ability to design an
inexpensive, yet sophisticated, spacecraft
in an academic environment. UoSAT-1
was still opera tional in October, 1989,
when its orbit brought it too far into the
Earth ' s atmo sphere and the satellite
burned up.

UoSAT- 2 was born when an unexpect­
ed launch opportunity presented itself to
the Surrey group in October, 1983. In a
period of only six month s, the group
responded by designing and building a
new satellite, and interfacing it to a U.S.
Delta rocket launching the LANDSAT-5
satellite. To get the project done on time,
the group had help from both within the
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Figure i . Drawing of the UoSAT-2 satellite,
also known as UO-i i .

university and from outside volunteers.
Thi s gro up of dedicated peopl e often
worked 120-hour weeks. It never fails to
impress me how much a dedicated group
can produce...even when their only reward
is a sense of acco mplishment.

After a flawless launch and deploy­
ment , UO-II transmitt ed for three days,

then shut down. The probl em was appar­
ently a component failure in the data pres­
ence detector of the VHF primary uplink.
The software was reconfi gured to work
around the probl em and the sate llite
returned to full opera tion. These softwa re
"work-arounds" have been incorporated
into all subsequent Surrey satellites to
provide flexibilit y in case of a probl em.

Uo5AT and 55TL
The UoSAT group at Surrey remains

an academic unit of the uni versity ' s
Electrical Engineering Department. But
satellite building has become a business
for the schoo l as well.

To build upon the successes of
UoSAT-1 and UoSAT-2, the university

"It never fails to impress me
how mu ch a dedicated group
can produce...even when their
only reward is a sense of
accomplishment."

form ed a separate co mpany, Surrey
Satellite Technology, Ltd. (SSTL), in
1985. SSTL works in conjunction with
the UoSAT group to produce satellites at
Surrey. SSTL has provided additional
income, laboratories, buildings, and
opportunities for the university and its
students to parti cipate in satellite tech­
nology. Together, these groups pro vide
one of the most advanced teaching and
technology tran sfer institution s in the
wor ld for small satellite research, design
and engineering.

For the last 10 years, many of the key
systems used in AMSAT satellites and in
groundstations have been provided free
of charge to the amateur radio communi­
ty by volunteers trained at Surrey. The

By G. Gould Smith, WA4SXM
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1997 Amateur~
Radio ~
Almanac
by Doug
Grant , K1DG
This volume is
filled with over
600 pages of
ham radio
facts, figures
and informa­
tion. CO's
Almanac is a resource you'll
refer to over and over again . If
it's ham radio , it's in The Source!

Order No. BALM97...$19,95

Building and Using
Baluns and Ununs
by Jerry
Sev ick,W2FMI
This volume is
the source for
the latest
information and
designs on
transmission
line transformer
theory. Discover new applica­
tions for dipoles, yagis, log peri­
odics, beverages, antenna tuners,
and countless other examples.

Order No. BALUN...$19.95

McCoy on Antennas
by Lew McCoy, W11CP
This is truly
a unique
antenna book
that's a must
for every
amateur.
Unlike many
technical
publications,
Lew presents
his invaluable information in a
casual, non-intimidating way for
anyone! $
Order No. MCCOY... 15.95

~
HF

,~. ~'1' Anl.nna
tV, ""&#, Handboo

<~(-

\

W6SAI HF Antenna Handbook
by Bill Orr, W6SAI
Nearly 200 pages
filled with dozens of
inexpensive, practi­
cal antenna projects
that work! This
invaluable resource
will guide you
through the
construction of wire, loop, yagi and
vertical antennas.

Order No. HFANT...$19.95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU
The most compre­
hensive source of
information on HF
propagation is avail­
able from CO! Read
about propagation
principles, sunspots,
ionospheric predic­
tions, with photogra­
phy, charts and tables gaiore- it's all in
this unique reference volume!

Order No. SWP...$19.95

The VHF " How-To" Book
by Joe Lynch, N6CL
This book is the
perfect operating
guide for the new
and experienced
VHF enthusiast.
Orde r No. BVHF...

$15.95

The Quad
Antenna
by Bob Havi land ,
W4MB
Second Printing
An authoritative
book on the design,
construction,
characteristics and
applications of quad antennas.

Orde r No. QUAD ...$15.95

The Vertical Antenna
Handbook
by Paul Lee, N6PL
Learn basic theory
and practice of the
vertical antenna .
Discover easy-to­
build construction
projects for anyone!
Order No. VAH...

$9.95

The Packet Radio Operator's
Manual
by Buck Roge rs ,
K4ABT
CO has published
an excellent
introduction and
guide to packet
operation. It's the
perfect single
source, whether you're an advanced
user or just starting out.

Order No. PROM...$15.95

33 Simple Weekend Projects
by Dave Ing ram , K4TWJ
A wide range collection of
do-it-yourself electronics
projects from the most basic
to the fairly sophisticated, with a
measure of practical tips and electronics added.
This information-packed book will keep you busy for
many a pleasant weekend.

Order No. 33PROJ ...$15.95

These videos are filled with easy to understand advice
and tips that can 't be found anywhere else.

@IJiJDW@ll~M~)@ @&!@!JDIl

Ham Radio Horizons : The Video Orde r No. VHOR
Getting Started in VHF Order No. VVHF
Getting Star ted in Ham Radio Order No. VHR
Getting Started in OXing Order No. VOX
Getting Started in Packet Radio Order No. VPAC
Gett ing Started in Amateur Satelli tes Orde r No. VSAT
Getting Started in Contest ing Order No. VCON

r------------------------------------------------------------------------------------ ------,YES! Rush me my book(s), calendar(s) , video(s) right away!

QIy Item # Description Price Total Price

Pleaseadd $4 shipping& handling. FREE shipping & handling tor orders $50 and over. Shipping/Handling
NYSta te Residents add applicable sates tax. Total

Phon e/ Fax No . _

Zip _State _

Name _

Callsign _

Street Address _

C ily -----,-- _

Please phone or fax your orders to: CQ Communications, Inc.
~ 76 North Broadway, Hicksville, NY 11801, Phone: 5 16-681-2922jFax: 516-68 1-2926
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* most common transmitter, although all three downlinks are still operational.

Figure 3. VO-11 frequencies and reception modes.

145.825 MHz beacon using AFSK(Audio Frequency Shift Keying) on
a NBFM (Narrow Band Frequency Modulation) carrier.*
435.025 MHz Beacon, using either AFSK or phase shift keying (PSK)
modulation.
2401.5 MHz Beacon, using either AFSK or PSK modulation

/

Orbit
UO-ll was initially in a 9:00 a.m./9:00

p.m. sun-synchronous polar orbit about
700 kilometers above the Earth. A sun-

extends 7 meters (23 feet) above the
spacecraft. The combination of a 2.5-kg
mass on the end of the boom and the satel­
lite body gives the satellite a "dumbbell"
configuration which causes the satellite
to naturally line up with the Earth's mag­
netic field , the body of the satellite acting
like a pendulum.

The satellite also maintains stability by
using magnetorquers (coils of wire built
into all six faces of the spacecraft).
Selectively applying a voltage to these
wires causes the resulting magnetic field
to interact with the Earth' s magnetic field,
forcing the satellite to rotate. This rotation
gives the satellite rotational stability and
keeps the sun's heat equally distributed .
Magnetorquers have become a standard
feature in amateur satellites. They are
effective, reliable, and cheap, and the ener­
gy to operate them is renewable-not to
mention they're a shrewd concept.

Description
(UO-9) amateur, orbit decayed, burned up on
re-entry 13 Oct 1989
(UO-ll) amateur, operational, over 13 years in
orbit
(UO-14) amateur switched to commercial,
supporting routine digital store-and-forward ­
communications
(UO-15) amateur, no longer operational
(UO-22) amateur, supporting routine digital
store-and-forward communications
(KO-23) amateur, technology transfer to KAIST,

supporting routine digital store-and-forward
communications
commercial for MATRA-ESPACE, operational
commercial for SatelLife, supporting routine
digital store-and-forward communications
(KO-25) built by KAIST, supporting routine
digital Store and Forward communications
(PO-28) commercial, technology transfer to
Portuguese iNETi, some amateur operation

"-

possible -c,

commercial, Alcatel Espace, operational
commercial, technology transfer to Chilean Air
Force, failed to deploy from the launcher

1993

1995
1995

1993

1992
1993

1990

1990
1991

1984

1992

Launch
1981

Table 1. Surrey Built and Influenced Satellites

KITSAT-2

KITSAT-1

CERISE
FASAT-Alfa

PoSAT-l

S80/T
HealthSat-2

UoSAT-2

UoSAT-4
UoSAT-5

UoSAT-3

Satellite
UoSAT-1

Satellite Stability
The gravity gradient boom is made of

a steel measuring tape material and

tom of the spacecraft. The CCD camera
and the 2.4-GHz antenna both point down
toward the Earth . The high-efficiency
solar arrays occupy most of the satellite's
rectangular body. Each side is capable of
producing 1 amp at 28 volts when fully
illuminated. The navigation magnetome­
ter and space dust experiments are mount­
ed on top of the wings above the SHF
antennas. (We'll discuss UO-ll's experi­
ments in more detail below.)

UHF

VHF

SHF

Structure of UoSAT-2
First, a terminology note: in general,

I'll refer to this satellite as UoSAT-2
when discussing pre-launch events and as
UO-II for events that happened after the
satellite achieved orbit.

UoSAT-2 was constructed using basi­
cally the same model as UoSAT-1. The
body is rectangular (35 em x 35 em x 58
em) with a gravity gradient boom (which
we'll explain below) to keep the CCD
(charge-coupled device) camera pointing
toward Earth. This satellite is somewhat
smaller than UoSAT-1 due to a smaller
available area on the launch vehicle in
which to mountthe satellite (see Figure 1).

Two of the SHF antennas and two of the
experiments were placed on "wings"
extending 16 centimeters from the base of
the satellite. The 2-meterI70-centimeter
turnstile antenna is also visible on the bot-

university offers a truly outstanding,
hands-on post-graduate experience to
aspiring satellite enthusiasts from all
over. Table I lists all of the satellites built
either at Surrey or by people who were
trained there .

Figure 2. VO-11 orbit plane fr om the "Nova
for Windows" tracking program.
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ASCII status
ASCII bulletin

Binary SEV
ASCII TLM

ASCII WOD
ASCII bulletin
Binary Eng data

210 seconds
60 seconds

30 seconds
90 seconds
120 seconds

60 seconds
30 seconds

A Little Orbital Math

Curiously, VO- I l's evening passes are not exactly 12 hours after the morning
passes, despite its sun-synchronous orbit. Can you figure out why? Here 's a little
orbital math ...

360
0

Earth rotation per day - 14 6938 V O 11 bi d
24 5

0 ' 0 . - . - or Its per ay
. rotation per V -11 orbit

Figure 4. The VO-I I Data Transmission
Schedule, as ofApril 16, 1997. See textfo r an

explanation of what all this means.

14.6938 VO-II orbits per day * 98 minutes per VO- I I orbit = 1439.999
minutes per day

1439.999 minut es per day = 23.9999 hours per day
60 minut es per hour

Therefore, a VO-II "day" is slightly shorter than a "day" here on Earth, mean ­
ing that each succeeding group of passes will be ju st less than 12 hours after the
previous set. I love it when theory is confirmed by real life measurements .

synchronous orbit mean s that the satel­
lite spends a great deal of its orbit in the
sun, which is very good for a satellite
since the batter ies can keep charging as
power is used. If a satellite stays in eclip se
(out of the sun) too long or gets used too
much while in eclipse, the battery volt­
age can get too low. When this happen s,
the satellite shuts down the transponder
to conserve energy.

The orbit of VO-II is higher than that
of most other amateur satellites so much
less atmosphere is present to interact with
the satellite. The higher orbit also gives
VO- I I a wider footprint (coverage area)
and longer reception window . Typical
passes last about 12 minutes. You can see
from Figure 2 that the orbital plane of
VO-II is not perpendicular to the equa­
tor. The angle, called inclina tion in the
Kepleri an elements, is actu ally 97.8
degrees.This is the angle formed with the
equator as the satellite crosses the equa­
tor going south to north .

Currently VO-ll ' s orbit is 660 kilo­
meters, still high enou gh for atmospher­
ic particles to have little effect upon the
spacecraft. So little, in fact, that it' s nec­
essary to update the Keplerian elements
only every few months. (Keplerian ele­
ments, by the way, are statistics used to
calcul ate a satelli te ' s position at any
given time and to predi ct when and where
it will be visible from your station.) VO ­
11 is expected to orbit the Earth for about
40 more years .

Orbital Mechanics
VO-ll has aperi odof 98 minute s.This

means that it takes 98 minutes for the

satellite to make a complete orbit. The
satellite orbits in the same plane in rela­
tion to the Earth, while the Earth turns
under it. Each time the satellite makes a
complete orbit, the Earth has moved 24.5
degrees to the.east, Most locations in the
mid- latitude s will get three passes each
evening and three eac h morning. The
satellite footprint generally includes your
QTH in one pass to your east, one pass
close to you, and one to the west.

If you look at Table 2, the LlOvl I
Visibil ity Chart, you' ll notice that about
every third day, there are only two pass­
es. Thi s is because the passes occur about
13 degrees east and west of your QTH.

Table 2. UO-11 Daily Visibility Schedule
(from the "lnetiantiTrak" Program)

Satellite Schedule
Satellite: VO- II
Station: WA4SXM
Hour - VTC
- - - 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
04/2 1/97 -*- - * *- - *- -
04/22/97 *- -**-** *- **- -**-
04/23/97 -**- *- - * *--*--*-
04/24/97 * ** **- -**- -
04/25/97 **-**- -* **- -**- *- -
04/26/97 -*-- * * *- -**- -**-
04/27/97 ** ** **- -**- -
04/28/97 *- -*- - * *- - *- -*- -
04/2 9/97 **-**- -* **- -**- -*-
05101197 -*--**- ** *- -**- -**- -
05/02/97 **-** * **- -*- -*-
05/03/97 *- - * -*--**- --
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** UoSAT-OSCAR-ll NBC **
Diary Operating System V3.7 Satellite News lSth March 1997 from AMSAT-UK

============================================

Date: 28/3/97(FridB y)
Tim e: 21 :34:56 UTC
Auto Mode is selected
Spin Period: - @338
Z Mag firings: 144
+ SPIN firin gr: 1
- SPIN biring s: 58
SEU coent -22192
WOD commenced 22/2 /97 at 0 :0 :5
with channels 40,50,52,63,
Last Command: 109 to 0, 0
Attitude control initiated, mode3

* UK Colloqu iem *
The 12th AM SAT-UK Colloquium will beheld at UoSa t from 25th to 27th July with
three days of technica l and operatiOnal matters only (NO "political" subjects).

Amsa t-UK invite authors to submit papers for this eve nt and for the
"Proceedings" document which will be publi shed at the same time. We prefer authors
to present the papers themselves rather than having someone else read them in the
authors' absence, but we also welcome "unprese nted'' papers for the document.

Abstracts should be submitte d as soon as possible; the final date for
acceptance is likely to be 15 June 1997 so that the "Proceedings" document be avail-
able to participants. .

Figure 6. Excerpts of7-bit bulletin datafrom VO-11 (with errors as received).

(I have no fax)

Informapion about the Colloquium will shortly be avai lable on the World Wide Web
pages at the University of Surrey on:
http ://www.ee.surrey .ac.qk/CSE RlU OSAT_amateurlcollkq97.html

NGTE. SEND ALL ODHER INQUHRAES ABOUT COLLOQUIUM TO THE
AMSAT-UK OFFICE :
AMSAT-UK
LONDON
125EQ

ware that was to perform the first ama­
teur store-a nd-forward communications.
Harold and Jeff went on to deve lop the
PACSAT Protocol Suite for digital store­
and-forward operations now used on AO­
16, LO-19, UO- 22, KO-2 3, and KO-25
(see "Orbita l Elements, April, 1997, CQ
V HF-ed.) . Since thi s was the initial
space versio n, only a limited number of
amateurs participated in the experiment.
These experiments provided invaluable
information that refined the development
of the PACSAT Protocol Suite.

The CCD (Charge d Coupled Device)
camera used on UoSAT-2 was much
improved over the one flown on-b oard
UoSAT-1. The digit al pictures taken
from space were 384 x 256 pixels in size,
using 128 gray levels. In addition to the
improved pictu re resolution, several
downlin k data rates and error detection

Submissions should be sent *ONLY" to G3RWL, via the following routes:
Interne t e-mail: g3rwl @amsat.org
Packet Radio: G3RWC@ GB7HSN.#3 2.GBR. EU
Satellite: A0l6/19/22/23/25
Terrestrial mail: R W L Lhmebear G3RWL

60 Willow Road
Enfield EN I 3NQ
United Kingdom.

space. A Wave Correlator experiment
mea sures the magnetic fields in the D, E,
and F regions of the ionosphere as the
satellite passes throu gh them . The Space
Dust experiment mea sures the mom en­
tum of the impact with space particles.
The most notabl e though are the Digital
Communications Experiment (DCE) and
the CCD camera experiment.

The DCE'was built in 1985 by AMSAT
and VITA (Vo lunteers in Tech nical
Assistance) groups in the ·U.S. and
Canada and used 128 kilobytes of RAM
(quite a lot back in I 985- ed.) to store
uplinked messages and later downlo ad
them . This experiment was designed
to investigate techniques in digital
"s tore-and-forward" communica tions.
Lawrence Kayser, WA3ZIA/VE3,
Harold Price , NK6K , and Jeff Ward,
K8KA , worked on versions of the soft-

Figure 5. Sample 7-bit STATUS from
UO-II (with errors as received).

The foo tprint of the pass before the visi­
ble one and the pass after the second vis­
ible one are ju st out of your area. These
two visible passes will both have high ele­
vations and last longer than two consec ­
utive passes during a three-pass day.

Think of the satellite as always moving
in a count er-clockwise direction around
the Earth while the Earth is moving under
it. Since it takes 24 hours for the Earth to
make one revolution, about 12 hours after
the first pass of the day, your QTH is on
the opposite side of the Earth in relation
to the orbit of UO-ll . So the satellite pre­
sents another set of three visible passes
becaus e your QTH moves into the other
half of the satellite plane.

For the morning passes, your QTH will
see UO-ll moving from north to south.
The evening passes see the satellite mov­
ing from sout h to north, because each spot
on Earth passes throu gh the satellite' s
orbit plane (refer again to Figure 2) about
the same time each day. Since the orbit is
sun-synchronous, the satellite appears at
about the same sun time each day (see "A
Little Orbital Math " to learn why the time
varies slightly each day.-ed. ).The Earth
rotates 24.5 degrees in the 98 minutes it
takes UO- l l to orbit the Earth . This
means that the footprint of each suc­
ceeding pass is 24.5 degrees west of the
previous one.

UQ-11 Experiments
Even though there was limited design

time for UO- l l, a number ofexperiments
aboard have provided data to students and
the amateur world. There is a Particle
Detector experiment on board to measure
the energy of par ticles encountered in
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73 dE Richard G3RWL f02 Amsat-UK and UOSAT

If you place this bulletin on a terrestrial packet netwnrk, please use the bull etin identifi­
er $BAD D011.102

~
Flexib le Rope Wire Straps

wfTerm. Ends, All Solid Copper $2.50 per ft .
S&H free with buss, $5.00 without

1/8" x 1/2 ­
Solid 110
Copper

Custom Lengt

Solid Copp er Buss - Stainless Steel Hard ware - Groundin g
Stud Every 6 Inches • Ground all of your equ ipm ent
chassis 's to a single earth ground in one easy insta llation.

2 ft . 52 1.95 3 ft. 526.95 4 H. 532.95
55.00 S&H + 52.00 Per Each Additional Buss -

I Price Includes CT & NY Sales Tax I
Mailc~e~3~~;:Y O'd.r ~. Martin Systems
money back guarantee (24 hr voice mail) o r FAX:

J.M.S. 203-461-8768
35 Hilltop Ave. Dept. C CALL ,WRITE for
Stamford, CT USA 08907 Internat ional S & H

97069.43999179
956
97.8238 deg
54 .6777 ddg
0,00 115
325 .#596 deg
34.6656 deg
14.69531065 r%v/d aq
1.36E-06 rev/dayo?
69675

Please reply to :
UoSAT Command & Con tro l Centre
Centre fob Satell ite Engi\eering Rdsearch
Un iter sity of Surrey
Gui ldford, Surrey GU2 5XH
United Kingdom

We apo logi se for tee lack od news rec ently ; this was due to comm unications
problems between G3RGL and UoSAT.

or send a message to G3RWL via Internet at g3rwl@amsat.org or via terrestrial
packet radio (@ GB7HSN.#32 .GBR.ED) or on Oscars 16/ 19/22/23/25

* Feedback RequEsted *
We are always interested in YOUR #omm ents on the serfice but few people tell us. What
would you like to see included ?
NB each bulleti n is limited to 3000 bytes.

* Kep lers *
SBtellite: UO -11
Catalog numq er : 4781
Epoch time:
Element Set:
Inclination:
RA of node: @
EccentriFK#K:
Arg of per RGe e:
Mean anomaly:
Mea n motion:
Decar rate:
Epoch rev :

and correction schemes were tested to
provide the bes t possible pictures. These
pictures may seem elementary by today' s
standards, but they offe red quite a chal­
lenge 14 years ago .

Tuning in UO-11
To all but those stations participating

in the DCE experiment, UO- ll is a
receiv e-only satellite (see Figure 3 for
frequencies). The equipment nece ssary
to recei ve UO- I1 digital data is a 2-meter
FM recei ver and antenna, a terminal or a
computer running a term inal program,
and a suitable modem/decoder. One of
the most common of the latter is a mod­
ified 1200-bps Bell 202 modem (the sig­
nal polarity to the computer is reversed).
The Bell 212-type modems used several
years ago by most personal computer s

will not work for DO -I I reception
because they use phase-shift modulatio n,
whi le the 202 modems-and UO- 11­
use aud io-shift modulation. There is a
simple three-IC (integrated circuit)
demodulator circ uit fou nd in the August,
1984, QST that will work during the
strongest part of eac h satellite pass.

You can also recei ve DO- I I withaPK­
232-type TNC, after making a simple
toggle switch modification described in
a 1990 AMSAT Journ al article and
AMSAT' s Decoding Telemetry book. In

"The satellite footprint
generally includes your QTH
in one pass to your east, one
pass close to you, and one to
the west."

RADIO DEPOT
does

~!\~L'Y~!l KENWOOD
?COM IJ S T A N D A R D ·I

ASTRON BENCHER
CUSHCRAFf HElL IPS

KANTRONICS LARSEN MAHA
MALDOL MIRAGE MFI PERIPHEX

AND MORE

1-800-291-9067
(360)377-9067 LocaUInfo

Competitive prices· Friendly service
Prompt shipping at reaso nable cost

2135 Sheridan Rd A
Bremerton, WA 98310
III lZJ i:I

Open Mon.-Sat.
1O:00am-6 :00 m Pac ific

CIRCLE 75 ON READER SERVICE CARD
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00469B01434202239A03339A04041105030606017007041 208036D090339
10512711294FI2000313058FI41 9941560 8A16192D17423318364819465F
20511721229A22662223000124000625000726088427402328412D29423E
30149F31033232286D33589434006135219C36278837363238402D39436B
40748F41114142646243061044162545000146000247414248433849399E
50579E5112615265405 3659C54705355622656190B57422658356D59424E
60A20E615FC1625F4A633350644402651EOC66084C67FOOE68000E69000F
-UOSAT-2 9703305214432

"It's the rule rather than the
exception to have most terminal
programs lock up or go into an
unusual mode while receiving
UO-11 data."

Figure 7. Sample 7-bit ASCII TELEMETRYfr om UO-ll.

00436101424302237403342604041105030606017007041208036D0903 39
10512711294F1200031 3058F14178B15609B16192D17422218365919465F
205106 21229A2266222300012400062500072 6088427402328413C29423E
30156131033232286D33586B34006135221736279937363238402D39436B
40748F411 1414264624306014416254500014 6000247414248433849399E
5058195112615265515 3661754700655622656190B57422658356D59424E
60A286615FC1625F4A633350644402651EOC660BE567FOOE68000E69000F
-UOSAT-2 9703305 214437

ted by the beat of the received signal. This
is a very interesting exercise,but notenter­
taining for everyone. The best way I've
found to cope with this is to record the sig­
nal on an audio cassette, play it back while
decoding the data in 7-bit mode, then play
it back again in 8-bit mode.

The data transmission schedule
changes periodically, but is similar to the
one found in Figure 4. The data from DO­
II provide a range of information, from
bulletins to telemetry to WOD (Whole
Orbit Data) and experimental data.
Figures 5, 6, and 7 offer examples of the
type of data you can expect to receive
from DO-I I . Bulletins are self explana­
tory. Telemetry describes the state of the
satellite systems; for example. tempera­
tures, voltages and current. WOD pro­
vides historical data for certain areas.
Rather than just getting a glimpse of how
the satellite is performing for the small
amount of time that it is overhead, WOD
stores the data at five-second intervals for
many orbits. This data is invaluable in
actually knowing how the satellite is per­
forming throughout an orbit.

Hook up Your
"Telemeters"...

This month's introduction to some of
the housekeeping data transmitted by
UO-l l provides a perfect segue to next
month ' s column on amateur satellite
telemetry. Round up your pencils and cal­
culators, i t will be a fun exercise. •

Resources

A great deal of information about the University of Surrey , SSTL, and the UoSAT
program can be found on the university 's World Wide Web site at <http ://www.
ee.surrey.ac.uk/CSERJUOSAT>.

Clive Wallis, G3CWV, often writes about UO-l1 in the AMSAT-UK publica­
tion OSCAR NEWS . In addition, Clive maintains a UO-ll Web site with current
information, bulletins, sample data files, and decoding programs. It' s at <http://
www.users .zetnet.co.uk/clivew/>.

For general information about amateur satellites and the Decoding Telemetry
book, contact AMSA T, the Radio Amateur Satellite Corp. , at P.O. Box 27,
Washington, DC 20044; Phone: (301)589-6062; Internet: <http://www .amsat.org>.

World Wide Web site, which is refer­
enced under "Resources" at the end of
this article.

UQ-11 Digital Data
The ASCII data transmitted by UO-ll

is decoded using a special modem (see
above) with termin al settings of 1200
bps, 7 data bits, EVEN parit y, and 2
STOP bits. To make life interesting, some
of the data transmitted is in 8-bit format.
This data can cause some strange behav­
ior with most terminal programs because
some of the information is interpreted as
control characters or sequences. These
often instruct the terminal program to
perform certain operations that the user
didn 't anticipate. I mention this because
it' s the rule rather than the exception to
have most termin al programs lock up or
go into an unusual mode while receiving
UO-l l data.

If you watch the decoding while listen­
ing to the signal for a time, you can pick
out which data format is being transmit-

CIRCLE 65 ON READER SERVI CE CA RD

CUBEX 'AD 'ANTEN .m40 YEARS OF QUALITY ANTENNAS
SKYMASTER H.F. KITS FROM $275.95

PRE·TUNED H. F. QUADS FROM $379.95
Quad Antennas From 2 Through 40 Meters

2 METER 4 EL. PRE-TUNED 544.95 + 57.00 S&H
6 METER 2 EL. PRE·TUNED $69.95 +$15.00 S&H

a.EST PAI CI;.S_O_N_Q9 .uO_LE-BR_AIOED ~DACRQW ANT ENN A ROP~

visit our new web site http://www.cubex.com
Write Or Call For Free Cata loq

2761 SATURN ST. "C" BREA CA 92621
(714) 577-9009 FAX (714) 577-9124

13620 Old Hwy 40 ~;;\' 0

Boonville, MO 65233~ "\:.~\:'

addition , UO-ll guru Clive Walli s,
G3CVW, says you can use a Baycom­
type modem with 110 output inversion
required (simply connect its output to
"RXD" instead of "CTS"); or, if you
don't mind tying up two serial ports on
your computer, using a HAMCOM inter­
face instead of a modem will also work.
More information is available on Clive's

Model Ht. Base Ant. Ld. UPS ppd
RT-424 4.5' 24" 6 s . ft. 159.95
RT-832 8' 32" 8 sq. ft. 229.95
RT-936 9' 36" 28 s . ft. 389.95
RT-1832 17.5' 32" 12 sq. ft. 524.95

[ ] 816·882·2734 ~.J
~ http:fwww.glenmartin.com . . ..
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eak-Signal News SSB and CW on VHF, UHF, and Above

The Lure of the DXpeaition

Whether it's a remote Pacific Island working Europe on 80-meter SSB
or a rare Nevada grid square working pileups on two, the thrill of
"being there" just can't be beat!

The view looking south from Booker Mt., Nevada . This was one ofTim 's many stops during
"The Great Nevada Grid Grab of1995" and was also his operating location for last year's

ARRL June VHF contes t. (K7XC photos)

With summertime temperatures
and 50-MHz Es (sporadic-E)
both nearing peak levels, life is

good! Many evenings and weekends are
consumed by the passion to find and work
a new state, grid, or country. Many hams
(including myself) take it upon them­
selves to activate rare grids near their
homes with mini DXpeditions known as
GRIDXpeditions. Here's a chance to be
"REAL DX" with all that it entails­
travel, portable operation, big pileups,
hundreds of QSL requests, notoriety, etc.
It can be extremely addicting (I speak
from experience)!

DXpeditions and
Contesting

I was bitten by the DXpedition bug
back when I was still into HF DXing. On
a warm summer's evening back in 1980,
Jim, KF7E, showed me his DXpedition
slides to the islands of Tokelau, Tonga,
American Samoa, and Western Samoa.
During that presentation, I thought to
myself, "If he could do it, why can't 17"
That first spark of enthusiasm has grown
to be a constant fire within me.

I began researching the requirements
to pull off a successful DXpedition on a
shoestring budget. It became almost
immediately clear that Tonga (A35) was
the logical choice : relatively rare, very
economical travel costs , and a new inter­
national airport. I made it there for the
1986 ARRL CW DX Contest, had a
wonderful time, and got hopeles sly
hooked on DXpeditioning! What a thrill
to call CQ just once and run a pileup for
the next eight hours! Or to work into
Europe on 80-meter SSB using only a
barefoot ICOM 730 and a Butternut
HF6V vertical, with just 15 feet of sand
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and two palm trees between it and the
Pacific Ocean!

Back home, I dove into HF contesting,
consistently placing well in the ARRL
and CQ World Wide DX contests. But it
never was as exciting as 100 watts on the
beach in Tonga . By 1991, I was up to 18
contests a year, still doing well but feel­
ing the strain of trying to be competitive
on a shoestring budget.

Discovering VHF
On a whim, I borrowed ' a lO-watt

IC-211 2-meter all-mode rig, grabbed a
straight key, hooked it up to the SIS-wave
vertical on the car and gave the 1991June
VHF QSO Party a try. Wow! It was truly

amazing what 10 watts would do! I drove
all the way to Sacramento, California,
that day-activating three grids and mak­
ing 24 QSOs ("Qs" in "contest-speak") .
I felt like a novice again! I'd found some­
thing completely new and different to
explore and make mine!

Soon, I realized just how rare the sur­
rounding grids were. There are 18 grids

"Here's a chance to be 'REAL
DX' and all that it entails­
travel, portable operation, big
pileups, hundreds of QSL
requests, notoriety, etc."

ByTim Marek, K7XC
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The Great Nevada Grid Grab of 1995

During the winter of '9 5, I was plannin g our multi -op
GRIDXpedition to DMI 9 for the June contest and wondered
what other sites in the state were available. That' s when "The
Great Nevada Grid Grab of 1995"-circling the state, hitting
as many grids as possible in nine days, and helping those who
needed them for VUCC-was born. I've seen several others
disappoint many by planning too large a trip and fail to pull it
off, so I vowed not to do the same. It took a full two weeks of
planning, using every map I could find, before I had a route
and timetable I felt I could live up to.

Next, I had to determine the best time to go. Reviewing my
logs of the past four years, the week surrounding June 22nd
looked like it would yield several good Es sessions. All that
was left to do was finish preparing for that year ' s June con­
test, set up and operate it, take a one-week break, and then
head out to circle the state.

Going Grid-Hopping
I took the tower trailer , along with some decent Yagis, and

planned to visit II grids in nine days. QRV (operational) at
the 100-watt level on 6 meters, 2 meters, and 432 MHz, I
planned to use a lot of CW for the greatest distances.

On Saturday, June 17, my 15-year-old dog, Lucky, and I
were on the road by 8:00 a.m.,heading to Booker Mt. in DMI 8.
It took nearly the whole day to get there . Along the way, I con­
tacted plenty of hams from northern California on 2 meters.
We reached the top and got set up by 02:15 Z. Moderate Es
for the first hour was encouraging. As the sun set, the folks in
southern California faded in on 144 and 432.

The next morning, I was up at 12:30 Z to chase the "ran­
dom rocks" (meteors) with limited success. By 17:00 Z, Lucky
and I were on the road to Peoche, Nevada (DM27) via State
Route 375, known locally as "The Extra terrestrial Highway."
This is quite a lonely place with no services for its entire 127
miles. But Lucky needed attention, so we stopped at a road-

side rest in the middle of nowhere. What a beautiful place!
Shade trees, picnic tables, and a babbling brook ! I didn ' t want
to leave. It was so quiet....I don't think two cars went by in the
hour we were there.

"That's when 'The Great Nevada Grid Grab of
1995'- circling the state, hitting as many grids
as possible in nine days, and helping those who
needed them for vuce- was born."

There'd been very little Es so far, but as we passed through
the northeastern corner of DM 17, I was rewarded with a 30­
minut e opening into Washington, Oregon, and British
Columbia. Exactly one hour later, in DM27, 6 meters opened
again into the northwest for 30 minutes, giving many hams
there two new grids.

After a foocl/fuelstop, I headed off to find the road to 9,500­
foot Mt. Wilson, in DM28 .As daylight faded, I took the wrong
road and ended up at a spring in the middle of the valley. Quite
pretty, really, with all the wild horses and range cattle , but
nowhere near where I wanted to be. With twilight's last rays,
I found a small knoll and set up for the night.

"Rocks" and Snow
I didn't work a soul on Sunday night, but the Monday morn­

ing rocks produced several Qs into the Northwest. Jim,NW70,
and Bill, W7TVF (both in DM26), filled me in on where I
should have turned. Before long, I was packed up and headed
to Peoche (DM27) for supplies. This time, I found the correct
road and, 19 switchbacks later, was on top. Boy, what a view!

There was still snow in places, keeping the daytime tem­
peratures in the 60s while the valley floor baked in the 90s.
An hour later, I had the antennas up and began working folks. .
Still very little Es on six, but the tropo into northern California

in Nevada and there is resident activity in
only two ofthem. My first jaunt to DNOO
was as if I had returned to Tonga! Since
then, I have activa ted all the northern
Nevada grids at least three times and all
of them (except DM25) at least once.

After completing my own 2-meter
VUCC (VHF-UHF Century Club award)
in 1993, I began to contest from one rare
grid or another, always exploring, look­
ing for new sites to use in the future. I

"There are 18 grids in Nevada
and there is resident activity in
only two ofthem. My firs t jaunt
to DNOO was as if I had
returned to Tonga!"
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would be remiss if I didn't thank Larry,
K6AAW, in CN80 and Jim, NW70, in
DM26 for their guidance and encourage­
ment in the early years . Larry and I
exchanged grids for a couple of years,
giving each other quite a few new ones,
while Jim provided me with the wisdom
of one who has traveled the state activat­
ing rare grids since 1983.

My biggest GRIDXpedition-so far­
was two years ago: a six-day, eight-grid
trip I dubbed "The Great Nevada Grid
Grab of 1995" (see sidebar).

Activit y Reports

From Thomas Meng, N2DKP FN 13bh:
3/28/97-1just worked N4P Z in EN52 at

2116 on 144.200.The Au seemed to peak from
the west then shifted toward the east when I
worked Ray W IREZ in FN55.

From Ken, N0 YGM DM780v:
30 March 1844 Z-6 m opened into DM04

and CN84. Initially heard USB phone on
50.125 MHz then moved up to 50.130 MHz
and up to 50.145 MHz due to increasing activ­
ity. Heard N0XX/7 and others.

From Lee, WA7HQD DN31xa:
At 1358 UTC Sunday morning, N7ML

came blasting through on 50.125 MHz call­
ing CQ. By the time I fumbled around on my
desk for my mic the bum was over, but it last­
ed for 30 seconds . My heart is still pounding
over that one!

From Graham, F/G8MBI:
4/9/97-BBC World Service is giving out

a news bullet in relating to a "Major storm
from the sun approaching" This is the first
time I have heard them do this. They say that

Ham Radio Above 50 MHz



was wonderful! Signals started out 20 over S9 on SSB and by
1:00 a.m., all I could hear was weak, tom, shredded CW ju st
above the noise floor (almost EME quality). Fun stuff!

A Change of Weather
Tuesday started at about 13:30 Z. Banging away on 6-meter

rocks was the same northwest crowd that looked for me every
morning before going to work. If it weren' t for the rocks, 6
meters would have been a total disappointment. An hour and
a half later, after giving NW70 three new band grids, I packed
up and headed north.

After six-plus hours of driving, I made it to DM29 and Dan,
KE70I, in DN31, answered my 2-meter mobile CQ and spread
the word. Meanw hile, the weather began to change. No longer
hot and sunny, the clouds and wind started building and head­
ing my way. Tired and behind schedule, I abandoned Success
Summit Loop above Ely, Nevada (lO,OOO-plus feet) and tried
to work my up Taylor Ridge.

One ofthe hardest lessons I've had to learn is to know when
to tum around. Discretion is the better part of valor, and, this
time, I almost went too far. It cost me two hours of precious
daylight to get turned around without falling off the mountain.
Trying to find my way to the top, I became so turned around
I again had to settle for a high spot on the road. I set up in the
last rays of daylight, but hardly worked anyone, so Lucky and
I curled up and called it a day.

A Change of Heart
I woke up Wednesday morn ing at 2:00 a.m., sore and shiv­

ering. It was sooooo COLD. It snowe d overnight, leaving 1/4_
inch of ice on every thing. Blocked to the northwest, I was
lucky to work anyone on the 6-meter rocks. Under way by
8:30 a.m., I decided to skip DN21 and head straight for Elko,
our firs t real city in five days. Once in town, I replenished
our supplies , washed some clothes, got Lucky a few treats,
and then headed for Adobe Summit (DN2 0),just above town.
A local ham , Jim, N7WVZ, stopped by for a visit and helped

HI took the wrong road and ended up at a spring
in the middle of the valley. Quite pretty, really,
with all the wild horses and range cattle, but
nowhere near where I wanted to be."

set up. On the air by 02:00 Z, this was the third-most pro­
ductive stop of the trip, as I worked many folks in Utah,
Nevada, Idaho, and California on all three bands. This was
Jim' s first exposure to 2-meter CW/SSB, and he was amazed
at what 100 watts will do.

On Thursday morning, the rocks were falling fairly well,
and, as I finished packing up, some Es finally began to make
an appearance. I worked a handful of stations while mobile,
heading for Mt. Moses in DNIO. This was by far the most
remote site yet, over 50 miles from the nearest pavement. The
road was really rough and the tower trailer was having one hell
of a time negotiating it. Wheth er from the heat, fatigue , or
whatever, halfway up, I snapped, "To hell with this !"

I was on day number six of constantly pushing and operat­
ing, and boy was I beat. With nowhere to tum around, I aban­
doned the trailer, drove to the upper plateau, took a photo of
Mt. Moses (still eight miles away) and went back down to
reconnect the trailer and head for civilization.

Looking at my watch, I realized we could be home in five
hours. Back on the highway, I locked the throttle at 70 mph
and didn 't stop till we arrived home at,lO:OOp.m. Not quite
what I had planned, but not bad for a lone VHFer with a geri­
atric dog. We traveled 1,342 miles, activated eight rare grids
on three bands, and saw some of the best scenery Nevada has
to offer.

I cataloged several contest sites. Booker Mt. in DMl 8 was
successfully used in June 1996, and Mt. Moses in DNlO was
our contest destination this June. Main lesson from the trip:
I'd planned too many grids and too many bands in too short a
time. Next time, I'll run two bands max, with much larger
antennas, and spend a couple of days in each grid. Such is the
life of a VHF GRIDXp editioner!

NASA has issued a warning to satellite oper­
ators of possible damage to satellites. Sounds
like this must be a big one.

FromN0JK:
4/9/97- Heads up! N8ZAT 144201.0

K9DTB Calling CQ Aurora CW 2003 Z.
From Terry, WA3LTB EN92:
4/9/97-Some fairly good Au signals,

worked EN41, FN55, EN52, FN23; nothing
spectacular but some action on 144 MHz for
a change....

From Ken, N8CGY EN740h:
4/10/97 0040 Z-Aurora still going strong

on 2 m. I' ve heard a few bits of Au on 432,
but not enough to get a call and no answer
came back after that. Still waiting for my first
70-cm Au QSO...who' s it gonna be?

From John, W0LER:
4/10/97 0245 Z- Got into the aurora late.

Did manage to work W2AH & K0GU in
DM78 and DM70. Lots of W8s and W9s. Was
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looking for new grids. Sure wish 1could have
been on earlier.

From Steve, WA9JML:
4/10/97- 1 made my first aurora contacts

tonight. 1worked Ml and Il., heard NY, MN,
and SD. Didn' t catch the grids on most of
these. Signals were generally weak, but copy­
able. I guess 1 need more power and better
antennas . I called quite a few stations, but was
not heard by most.1was working orrmy home­
work in the computer lab tonight , and decid­
ed to check the e-mail. 1 saw the posts about
the opening , finished the assignment in record
time, and bolted for home.

From Ken, N8CGY EN740h:
4/10/97- Here is a page from my logbook,

2244 Z 144.2 KA0RYT EN34, 2331 144.2
N4PZEN52,0052 144.2 K9MRIEN70,0 110
144.2 AC8W EN82, 0120 50. 1 N0USG
EN34, 0130 50.1 N8ZJN EM79, 0200 144.2
KA0RYT EN34 (We tried 432.1 unsuccess-

fully, darn!), 02581 44.2 WI REZFN55, 0305
50.1 VE3SXE FN25, 0308 50. 1 VE3FIT
FN03, 0312 50.1 VE2VAT FN45, & 0313
50.1 AA2QM FN34 .

When I went to bed at 0400 there was still
Au and plenty of stations to work.1could eas­
ily have made 100 contacts on 2 meters, but I
was concentrating on making my first 432 Au
contact. Didn't happen this time, though.

From Ed Fitch , W0 0HU EN340a:
4/11197-Without much time or effort

worked following on Au between 0130-0535
Z,Freq. 144.2 +/-, EMI 9, FN I3, EN74,EN81
& EN82. Lots ofloud signals and QRM. Only
heard locals on 432. 1.

From Barry, VE6M K D033im:
4/11197-The good Au condx brought on

some auroral-£. Heard a number of stations
out east. Couldn ' t catch anyone's attention
until W2DRZ FN02 heard me. Also worked
KB8MBC EN73. Right after that, KL7FZ and
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The author's antenna setup atop Booker Mt.for the 1996 ARRL JUlIe VHF QSO Party. When
he stopped there during "The Great Nevada Grid Grab," Tim was by himselfand operated

on only three bands.

They 're Back! C3I® ~
Is proud to announce the acquisition of the former Rutland Arrays, featuring the
incomparable K1Fa designed yagis. These antennas provide winning performance with
superior construction and craftsmanship. Several modeis are currently available for 6 meters
(former Rutiand Arrays at substantiai discount) 2 meters, 1-1/4 meters, and 70 centimeters. Model for
6 meters, 33 centimeters, and 23 centimeters will be available soon! For more information, call or write:

C3I® Antennas www.c3iusa.com 2702RodgersTerrace.Haymarket.VA 20 169
1-800-445-7747 · (703)753-2799 voice/fax-back service· (703)753-2692 tax - email:tprice@c3iusa.com
EI SSB CW FM ATV PACKET EME TROPO AURORA METEOR SCATTER .

KL7Y, both in BP5 1, called me off the back
of my beam.Worked a few other KL7s, VE7s,
and W7s. All this between 0516 Z and 0600
Zan 50.125.

From Barry, K8SD EN I2:
04/ll/97-Wow! Best time was between

01:30 and 03:30, running on 2 meters. 150
watts 12 e1. @ 35 ft. States worked, CO, ND,

MN, WI, IL,L MI, IN, MO & KS. Grids
worked DN70, DN86, EN31, EN34, EN35,
EN4 1, EN52, EN70, EN82, EM09, EM43 &
EM49. I heard VE3FOD. It lasted until 05:00
or 06:00 Z.
. From Jay, K0GU DN70mq:

4/l1/97-Caught my first Au opening last
night . Didn't sound quite like I expected,
more like loud white noise, guess I was
expecting a buzz or something. I worked the
following, 0212WB0S0K 55A EN34, 02 14
WY0V 55A EN 12, 02 15 WB9SNR 55A
EN62,02 18N0LL54AEM09, 0219 K0KD
56A EN3 1,0233 KB0pyO 59AEN24, 0235
KA0RYT 52A EN34, 0237 K8SD 55A
EN12, 0241 WB9 HLM 52A EN52 , 0246
WA9KRT 52A EN61, 025 1 K0MQS 55A
EN31 , 0258 KA0ZYD 53A EN34, & 0303
W0LER 55A EN35. Heard W7H AH,
big signals KB0pyO and K0MQS.
Heard nothing after 0315 but I kept CQing
till after 04 Z

From Jon, N0JK EM17 :
4/l l/97-Heard aurora buzz on Is and 2s

on the RS-12 145-MHz downlink during the
0230-0245 pass. Listened on 144 MHz and
copied K0MQS EN31, N0LL EM09, and
K0GU DN70, on a 4-e1. Yagi up 15 feet, all
about 55A. The Boulder K-index was 7 at
0318 UTC.

From Dave Bernhardt, N7DB CN85:
411l/97-Finally have an aurora to report .

Yesterday I did notice a dip in electron flux
levels on the satellites and suspected some­
thing was coming. I took off for awhile and
when I returned , Dave, K7RWT , informed
me of the aurora . It began around 0230 Z. I
worked N7ML DN45 @ 0258 Z 53A on six.
Worked KJ7Y CN87 55A @ 0304 Z, W70E
DN17 59A @ 03 18 Z, heard W7HAH
around this time on 2 m. Worked WB7DHC
CN97 52A @ 0323 Z on six, sigs had really
dropp ed by this time. Aurora came back
some and tried VE7HCE CN99 @ 0430 Z
and did work VE7MDL CN89 52A @ 0517
Z on six. No visible aurora here . This was a
typical aurora for us: OR, WA, BC & west­
ern MT heard.

~..~~.........................................•.~
! (Q~' CW Just Got Easier-Much Easier ~~
: ~ CW MentalBlock Buster IIexplodes all the barriers. Use hypnosis and .'/
: NLPtolearn to copy codelike an old-timer inno time at all- no matter howmany times you have
: failed before with those othersystems. This is the easiest Morse code training method in the

world, bar none!Anditis the fastest, too. Succeed withthemost advancedmind technology
available. Includes two(2) Tapes andWorkbook.Only $27.95 plus$3 SIH US-FL add$1.68tax.
Order Now-Upgrade Now-CheckOur New Web Site!!!!!

OrderNow! (24 hr/day) This is NOTamere CWpracticetape.

~~~ I I~ 800-425-2552 AllernativeArt.
DO V1S4 fax: 941 -403-8446 2619th Street South

76440.271 @compuserve.com Na les FL34102
" IT! http://www.qth.com/cweasy/ P I 6
~........................................•.......,
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In Conclusion...
The Au of April 10 and 11 never made

it this far south, but if it had, I 'd have been
there! Au is pretty rare at my latitude and
longitude, occurring only about three or
four times a year. Thanks to everyone for
all the FB reports!

Now that we're into prime Es season,
I expec t the e-mail and fax machine to get
rea l busy! Tim Marek, K7XC, 360
Prestige Ct., Reno , NV 89506; Phone:
(702) 972-4722; Fax (702 )972-5011;
e-mail: <K7XC@vhf.reno.nv.us>.

73 from DM09bp de Tim K7XC
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t!lp-Ed One Reader',; Opinion

A Mode of Operat ing Should
Be a Choice, Not a Barrier

This month, we present the first of several responses to our May
editorial, proposing changes in amateur licensing, from hams with
proposals of their own.

Will current requirements for increasing code proficiency as the "price" fo r greater privi­
leges end up costing us the numbers of active hams we' ll need to protect our bands fro m

Washington "bean-counters "?

I

IllIni lliiHll
-"

III ..... .... . III111 111111 III" I 11111
I .. ... 111111111III ..... • ..... III

1111111 11 ••••• • 11 11 11111

111111 1

Author's Note: Thi s was originally
written in response to CQ VHF' s April,
1997, editorial on an ARRL committee
proposal to restructure "low-end" ama­
teur licensing. Between the time I wrote
my first draft and the issue in which this
piece is publ ished, CQ VHF came out
with some proposals of its own. Some
of them dovetail with mine in many
respects, others-maybe not.

Keeping in mind that what I am writ­
ing is an opinion piece and only that ,
you may, of course, make your own
judgments. I'd like to think that I have
some valid ideas on the course that ama­
teur radio should be taking, but I also
recognize that unless all interested par­
ties can work up a truly good compro­
mise proposal, and soon, the FCC may
act unilaterally and possibly upon inter­
ests other than just those of amateurs.

Agood friend of mine and fellow
ham who is an ARRL member has
referred to code testing as a means

of keeping out "undes irable" persons
whom he believes would have an overall
nega tive effect on the hobby. As you
might expect, he was not a suppor ter of
the No-Code Technician, or "Tech­
Light," licens e, as he calls it.

I have been a Technician class licensee
since 1976 and was a Novice for the two

*Duane Mantick, WB90MC, lives in
Lafayette, Indiana. He has been a ham
since 1974 and holds, as he has since
1976, a Technician class license. Duane
is active on 10, 6, and 2 meters.
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years prior to that. Now, that' s over 22
years as a licensed ham, but , you know, I
get quite a lot of grief from Generals,
Advanceds, and Extras. In fact, more than
I used to because many of them seem to
have forgo tten that some Techs didn' t get
in via the No-Code route. Since I started
as a Novice, I passed a five-wpm code
requirement and spent my two year s
foundering amidst a sea of QRM, much
of it deliberately aime d at Novices by
older ops.

In spite of that treatment , I hopped up
to what was then referred to as "Techni ­
cian (C)," which was an exam by mail
given by a ham with a higher class of
license. At that time, I took exactly the
same written exam as the General class
but only needed five wpm of code. Some
years later , when the No-Code ticket
came out, the Technicians previously ex­
isting became "grandfathered" into the

Tech-Plus class and were given that love­
ly little sliver of voice privileges on 10
meters: 28.3 to 28.S MHz. (Actually, that
"lovely little sliver" came fir st, along
with voice privileges on 222 and 1296
MHz, in the "Novice Enhancement" pro ­
ceeding of the late I980s.- ed.)

Now that I have dispensed with the per­
sonal introduction material, I' d like to
more directly address the main issues
from my perspective:

The Charade of
Code Proficiency

First, I do not see how continuing to
maintain the charade of a mandatory code
proficiency really contri butes much to
amate ur radio as a hobby or to our oblig­
ation regarding public service communi­
cations (in my opinion, we have such an
obligation in exchange for having access

By Duane P. Mantick, WB90MC*
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According to the author, a more comprehensive written exam- emphasizing knowledge ofradio
theory, propagation, FCC rules, operating practi ce, etc.-would prepare new hams better than

requiring a knowledge ofdots and dashes. (Photo by Gordon West, WB6NOA)

"Today's reality is that our ham
spectrum needs desperately
to be used, before some
Washington bean-counter
decides that we are not using it
efficiently enough and takes it
away from us."

to the spectrum ). What percentage of
public service communications is done
on 2 meters and on 440 as opposed to all
the rest of the ham spectrum combined?
And in what mode? If you answered
"most of it" and "voice, probably FM,"
you have a grasp of reality.

The use of code as a means of block­
ing out people who are often referred to
as "undesirables" has never worked as
well as many old-timers would have you
believe and does not work now. Any ham
who's been around for a while knows per­
fectly well that there are many "lids," or
poor operators, among all classes of
license. One can hear them on a number
of well-known HF frequencies.

End the "Mass Class"
If hams in general want to try to keep

the hobby clean , then one practice that
needs to be terminated immediately is
that of "mass-class," in which a large
number of people are dragged through the
No-Co de process, licensed, and then
dumped onto the airwaves with little or
no real preparation. If we are going to
"Elmer" new hams, then let' s do it right
and not just assume that the process ends
when the license is issued. It should con­
tinue for some time, because the testing
is totally inadequate when it comes to
operating practice and procedure. Spend
some time with new Tech-Plus licensees
on lO-meter USB, and have a few of them
tell you what "59" really means. You ' ll
get the point.

Those old-timers who want to be selec­
tive on who gets into the hobby are think­
ing in the past-today' s reality is that our
ham spectrum desperately needs to be
used, before some Washi ngton bean­
counter decides that we are not using it
efficiently enough and takes it away from
us.We have already lost 220 to 222 MHz,
and we still face the threat of "Little
LEOs" booting us offof2 meters. Do you
get the point, folks? Amateur radio needs
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numbers in order to remain a viable
hobby in the next century.

Proposal: A Meaningful
Written Exam

OK, I will agree that, along with num­
bers, we still need some quali ty operat­
ing to prevent utter chaos, like we saw on
11 meters a number of years back at the
peak of the "convoy" days . But an exces­
sively simple written exam plus a manda­
tory code requirement isn't going to pro­
tect us. My suggestion is that, if we want
to lobby for something effective, then let
us lobby for a much more comprehensive
writte n exam at the entry levels. New
hams need to know what they are doing­
radio theory , propagation, FCC rules,
operating practice , etc.-more than they
need to know dots and dashes. And they
need to be learning it a lot better than they
currently are.

Still, none of this will prevent a strong­
ly determined jerk from getting licensed .
But combined with a more positive and
organized Elmering system, it should
result in a large number of better-trained
hams joining the ranks and helping us
defend the hobby by spreading out across
the spectrum and using it effectively. My
personal opinion is that the ARRL (of
which I am not a member) should quit
whining about the code and start using its
time, talent, and cash to push for more
stringen t written tests as well as using its

infra structure to create, operate, and
maintain a positive Elmer system to get
new hams truly off to the right start and
not jus t dump them onto the air and-for­
get about them .

Proposal: A Single Code .
Test for HF

As for reducing the Genera l class code
test from 13 to 10 wpm, I propose a sin­
gle five-wpm code requirement for all
license classes that permit HF operatio n.
After that five-wpm minimum proficien­
cy is met, that should be the end of any
further required code testing. Once the
basic five-wpm code proficie ncy is dem­
onstrated, all further upgrading should be
accomplished via written exam.

A mode of operating should not be a
barrier, but a choice . Those who like to
operate code should be allowed to do so
as they wish within the bands or subbands
where it is allowed . And if those ops feel
the desire or need to transmit code at more

"My suggestion is that, if we
want to lobby for something
effective, then let us lobby for
a much more comprehensive
written exam at the entry
levels."
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"...the ARRL...should quit whining about the code and start using
its time, talent, and cash to push for more stringent written tests as
well as using its infrastructure to create, operate, and maintain a
positive Elmer system...."

The opinions expressed in this column are those ofthe author and do not necessarily
reflect the views ofCQ VHF or its publ isher, CQ Communications, Inc.

If you have an opinion on this issue or another matter of importance to the VHF
ham community, we' d like to hear fro m you. Well-reasoned, well-written commen­
taries will be consideredfor our Op-Ed page.Ifwe publish your Op-Ed article, we 'll
give you a complimentary one-year subscription (or extension ofyour current sub­
scription) 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 submis­
sions fo r length and style.

than five wpm, then let it be their option,
their choice, to do so. But I think the time
for requiring such proficien cy has come,
been here, and gone .

Proposal: Novice Class
for HF Entry

Dump the Novice Class ? I don't see
that part of the ARRL committee ' s pro­
posal as any kind of a solution. Rather, I
think a two-pronged system of entry level
licensing makes sense. However, the
groups who would run classes should
learn to use that system and make the dis­
tinctions clear to prospective hams, so
that each license candidate can make his
or her own choice about how to start out.

Keep a five-wpm code requirement for
aNovice ticket, and make that entry point
a means of accessing the HF bands-but
with limited voice privileges on multiple
bands below SO MHz. Also keep the
Technician class as a no-code entry for
SO MHz and up, where there is not a lot
of code anyhow, but dump the Tech-Plus
ticket, making General the next step. My
personal preference would be for a whole
new General class test that had no code
requirements beyond the basic five wpm,
but maintained the higher testing stan­
dards on the written exam, and perhaps
even included additional testing on the
subjects of law and operating practice.

Take all of us "Technician/Old" licens­
ees who passed the General written and
just grandfather us to General class. For
the few of us who have been Technicians
as long as I have, I suspect that the vast
majority have demonstrated the ability to
perform as good hams in spite of our dis­
interest in code. Many of us have some
pretty good QSL cards on the wall and
certificates of achievement to show that
we are not only qualified but motivated
to do it and do it right.

As for the argument that we should
then learn code to be "real hams," again,
I see no reason for one operating mode to
be turned into an artificial barrier. We
aren' t lazy and we aren' t stupid because
we don 't want to go to 13 wpm or high­
er. We are simply not interested.

Proposal: Require "Time in
Grade" for Upgrading

If the Novices who have passed a five­
wpm code exam wish to move up to
General, then let them do so-but firs t
make them serve out a specified period

of time as Novices. Make them show
proof that they have actually operated at
an entry level for some time before being
allowed to take the General written. Upon
successful completion, they'd achieve a
General class ticket. Then, instead of the
limited access to the HF spectrum I men­
tioned previously, they would gain what
we now think of as "standard General
class privileges. "

If the Technicians wish to go to
General and operate the HF bands, they,
too, should be required to serve a speci­
fied "apprenticeship" with logbooks to
prove it. At that point, to be fair, they will
be required to pass the five-wpm code
exam, as I have suggested the Novices
should. (Until about 20 years ago, the
FCC required both "time in grade"
bef ore upgrading to certain license class­
es, and minimal operating requirements
in order to renew.-ed.)

Finally then, everyone who aspires to
become a General class licensee will have
been required to pass a simpler code test,
at five wpm, to help satisfy those who just
cannot stand the thought of no-code HF
licensing. At the same time, instead of
using Morse code as a "barrier," the writ­
ten exam will be more comprehensive,
and-with the resource s of the ARRL
(and heck, why not other ham organiza­
tions as well?)-we will finally establish
a true Elmer system to create a higher
quality of new ham, not just a mill for
turning out quick new hams.

Isn't that really the point? Let' s get our
quality up and keep it there, but not by
requiring levels of code comp etency
which no longer have the relevance that
they once did, but rather by putting more

emphasis on training new hams to be bet­
ter operators regardless of what mode of
communications they use.

Response to CQ's
Proposals

In his editorial in the May 1997 issue,
Rich, W2VU, proposed (on behalfofCQ
Communications- ed.) some impro ved
Elmering and proof of operation, similar
in some- but not all-ways to what I
have suggested above. But I think he and
I are at least barking up the same tree by
sugges ting that the quality of new hams
is an issue and that more emphasis should
be placed on operating practice than on
dots and dashes .

Personally,however, I would approach
the sugge stion of the "Basic Amateur
Permi t" with extreme caution . I think that
the possibility of abuse is quite high , and
a means of closing down such an opera­
tion immediately needs to be incorpo rat­
ed in the event of such abuse. This method
needs to be totally fa il-safe and virtually
guaranteed before I can truly support
such a permit.

In the "Op-Ed" column of the same
issue, K7MW wrote "Sometimes you
have to suffer...." in the same paragraph
in which he also wrote that "....those who
favor a codeless HF license buckle down
and learn the code." With all due respect
to his article and opinions, I say that ama­
teur radio has suffered enough under the
yoke of excessive reliance on code as a
means of licensing, initiation, or whatev­
er this attitude can still be rightly called.
Enough is enough! •
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Questions and Answers About Ham Radio Above 50 MHz

Q: I am new to amateur radio and am in the market for equip­
ment. But before I buy, I would like to find out some more about
radios and equipment for my needs.

I am thinking about purchasing a 2-meter or dualband VHF/
UHF HT to use while I am traveling in Alaska, camping and
backpacking. There are quite a few 2-meter repeaters in the
area where I plan to be operating (as long as I am close to a
mountaintop), but there might be a few transmission problems
in some areas.

My first question. I am looking for an antenna that would be
a good improvement over the small antennas now put on HTs.
I have seen a J-pole antenna in a catalog that looks like it may
work. I met someone at an airport who mentioned that the
Cushcraft Ringo 2-meter antenna would work also (you could
hang it in a tree?) . I am not familiar with either of these anten­
nas. What would you recommend that would have a large
improvement over the stock HT antenna and portable enough
for backpacking?

Second question. Since I could spend up to a week away from
civilization, I would like to be able to charge the HT batteries
in the field. Is there a homemade or commercial setup that could
charge HT batteries in the field, i.e., solar power? Do you have
any suggestions?

Thank You
Brad Husberg, KL0ER

Eagle River, Alaska

A: A J-pole is a good -idea since it has definite gain over a
rubber duck and it can be made out ofwire which can be coiled
up in a backpack, then uncoiled and hung in a tree. The Cush­
craft Ringo, while an excellent antenna, is a large base station
antenna and not suitedfor backpacking. Onepossibilityforyour
application is the "coax antenna " descrihed by CQ VHF
"Beginner's Corner " columnist Peter O'Dell, WB2D, in his
June, 1996 column.

This antenna is basically a piece ofRG-58 coax with a BNC
connector on one end (this plugs into your HT). At the other
end, you strip off19.5 inches ofthe outer jacket, carefully peel
back the braid and spread it across the preceding 19.5 inches
ofcable, and strip offthe inner insulation from the first section.
This gives you a center-fed dipole. Ifyou hang it vertically in a
tree (tying on some nylon twine and afishing weight so you can
toss it up), it'll be a definite improvement over the rubber duck,
although it won't have as much punch as the J-pole. I'd sug­
gest you get a copy ofthe June '96 issue ofCQ VHF for details
(back issues are available from our office for $3.50 each,
postage included) .

Your question about a solar charger is especially interest­
ing, since it's the second one we've gotten this week. I'm not
aware of anything on the market, but I have already passed
along the suggestion to Dave Ingram, K4TWJ, who 's starting
a homebrewing columnfor us (thefirst installment is elsewhere
in this issue), as a good future project.

In the meantime, a good supply of alkaline AA cells would
probably be your best bet (make sure whatever radio you get
has provision for using AA alkalines as well as NiCds). Good
luck in your travels!
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Q: I read the article in the November, 1996, issue re: duplex­
ers and triplexers. I found it very informative, but have the fol­
lowing question:

I wish to set up a packet nodestack that runs on 144, 220, and
440 MHz. If I purchase a triband antenna and the appropriate
triplexer, will this scenario work? I will be running separate
monoband radios for this. If two or more of the transceivers
"key up" at the same time, will this cause any adverse affects?
I have felt a little leery about trying this without asking around
first. Any help would be greatly appreciated. Tnx es 73. /

Douglas Engelhardt, N3NKA
Gettysburg, Pennsylvania

A: The duplexers and triplexers described in our article last
November are designedfor only one transmission at a time. For
simultaneous transmissions using the same antenna, you need
a specialized (and expensive) duplexer known as a "cavity ."
The filters in a cavity are custom-tuned to your exact operat­
ing frequencies and are generally used on repeaters to allow
them to receive and transmit simultaneously, using the same
antenna . I'd go with three separate antennas, spaced as far
apart as possible, and, if you're running single point-to-point
links on any given band, make the antenna for that band direc­
tional. This will minimize overloading and other potential inter-
ference between your three stations. .

Q. I am interested in developing antennas for 50 MHz and
up. One concept I have in mind is to build "Circular Quads" or
"Loop Yagis," what I call "Pi-quads" or "Quad-pi's." My con­
ception of these antennas is to use what I have learned of build­
ing bicycle wheels to fashion a mechanically sturdy antenna uti­
lizing light-weight spring steel from the bands discarded from
large shipping cartons or carpenter's flexible tapes for elements
and dacron cord for "spokes" to add rigidity to both boom and
the circular elements . However, I cannot find any formulas to
determine the basic dimensions for driven, reflector, and direc­
tor elements.

For example, the ARRLAntenna Book (1991) states on page
18-28, second paragraph "Based on several experimentally
determined correction factors related to the frequency of oper­
ation and the wire size, optimum design dimensions were found
to be as follows ." The article then goes on to give formulas for
a Cubical Quad using aluminum ground wire. While it is a sim­
ple matter to calculate the equivalent circular elements using
Pi, they don't work well at 144 MHz with a carpenter's flexi­
ble tape in a simple two-element Quad.

What I am looking for are some formulas like those in J.L.
Lawson's Yagi Antenna Design (1986), Chapter 7, Section 3,
on radius scaling, but applied to flat elements , not wire cylin­
ders. 'I realize antennas are a trial and error field, but I an no
longer 12 and do not have a lifetime to experiment. Can you be
of help?

In addition to my general frustration in solving this problem,
I have some more specific questions: 1) How does the orienta­
tion of the radiating surface (obviously this is a no-brainier with
wire, but of significance with a flat tape?) change the intensity
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of the radiated electro- magnetic fields? 2) How does the ori­
entation of the rad iating surface change the pattern in vertical
and horizontal planes? 3) How would concen tric "Pi-Quads,"
say one for 2 meters and one for 70 cent imeters effec t the inten­
sity and pattern of the radiated electro-magnetic fields? 4) How
does this change if the elements are concentric (i.e. offset on
the boom so not in the same plane)? 5) How can a matching
stub (I have tried a simple gamm a match without success) be
determined ? Any formulas? (I remember my HP 41CX had a
stub program in the EE module "Nodal Net Analysis" program,
but , alas, the 41 has cease d functioning) . I have a fair under­
standi ng of math and physics, but I am short on practical expe­
rience in radio communications.

And, lastly, migh t I add my disappointment at Peter Coffee' s
dropping his column. I found him as to the point in CQ VHF
as in PC Week, and as soon as I get these antennas built I look
forward to getting Coffee's "Java" book and learning some­
thing new. 73 to Peter and you all.

Sincerely,
Ernie Frank, KF4IFE

Fort Collins, Colorado

A: Your interest in quads for VHF is certainly worth pursu ­
ing. My favorite 2-meter antenna is a quad I built from a 1981
QST article. Loop Yagis are already in commercial production
for 902 MHz and higher, but your concept of using flexib le
metal tape is something I' ve never seen referenced.

On the Cover
1997 Dayton honoree Al Ward, WB5LUA , is

an acco mplished and well-known VHFer. He has
designed countless circuits for VHF, UHF, and
microwave app lications and is a reg ular par­
ticipant at VHF confere nces, ofte n demonstrating
low-cos t, practical methods of building equip ment
and antennas . Al holds world distance records for
EME (Earth-Moon-Earth, or moo nbounce) con­
tacts on 3456 and 5760 MHz- that's his EME
dish antenna on our cover-along with North
American distance records on several VHF and
UHF bands. He has earned the ARRL's Worked
All States award on 6 mete rs, 2 meter s, 222 MHz,
and 432 MHz, and he' s working on worki ng them
all on 1296 !

Al lives with his family in Allen, Texas, and
works as an electrical engineer for Hewlett­
Packard. Recentl y, he was honored by the Dayton
Amateur Radio Association with its 1997 Tech­
nical Excellence Award, recognizing his many acco mplish­
ments in amate ur VHF, UHF, and microwave technology.

Interviewed by the "Newsline" radio program soon after
the awards were annou nced , Al said VHF has been his main
interest ever since he became a ham in 1965, "back in the days
of 2-meter AM." And he exp lained his interest in designin g
new circuits and equipment. "As you go higher in frequency ,
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In addition to the ARRL Antenna Book, which you 've
already read, you might find some useful general information
ill CQ' s The Quad Ante nna, by Bob Haviland, W4MB; and Joe
Carr, K41PV's Prac tical Antenna Handbook,from Tab Books.
But neither of those gets into the questions of a flat radiator.
I'd suggest you get in touch with one ofthe manufacturers that
specialize in VHF/UHF antennas and discuss your concept with
one of their engineers. You can choose fro m one of the
"majors, " such as Cushcraft or HyGain, or some of the small­
er and more specialized manufacturers, such as M2, Olde
Antenna Lab, or C31Antennas. You 'll find ads for all of these
manufacturers in CQ VHF.

Finally, we were also sony to lose Peter Coffee from our
staff. The "In the Public Interest " column is continuing, though,
with Bob Josuweit, WA3PZO, at the helm. And,from what I' ve
seen in his first two columns, we 're in good hands. .

Do YOU have a question about any aspect of "Ham Radio
Above 50 MHz"? We' ll do our best to give you a clear, concise
answer-or if it's not itquestion that has just one easy answer,
then we'll invite readers to offer their solutions . Send your ques­
tions to:Q & A, CQ VHF magazine , 76N. Broadway,Hicksville,
NY 11801; via e-mail to <CQVHF @aol.com> or <72127 .745
@compuserve.com>; or via our Web page at <http://members.
aol.com/cqvhf/>, Be sure to specify that it' s a ques tion for
"Q&A."

signals get weaker ," Al told News line, "so you find you have
to build bigger antennas and lower-noise receivers and high­
er-power amplifiers ." Al has not only done all of that, but has
shared it with the rest of us.

CQ VHF congratulates and salutes Al Ward, WB5LUA,
on this well-deserved recognition. (Cover photo by Larry
Mu lvehill, WB2ZPI)
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Emergency Communications

5 taying on the air in emergencies and getting
messages into and out of disaster areas is prob­
ably the single best-known aspect of amateur

radio. When all else fails, ham radio gets through.
But how do we stay on the air when no one else can?
And how do we know what to do when the need aris­
es? The answer is simple: preparedness and practice.

Preparedness includes knowing your equipment
and its capabilities (as well as its limita tions), hav­
ing what you' ll need for extended operation in less­
than-id eal circumstances (batteries, antennas, etc.),
and training in how to set up and use your equipment
effectively and efficiently in an emergency. Once
you' ve learned how to set up and operate under emer­
gency- type conditions, you need to practice those
skills by helping out at public service events, such as
parades, walk-a-thons, bikathons, etc., and by par­
ticipating in formal "nets," or on-air networks, to
learn procedures.

Who Provides the Training?
Ham radio emergency communication is general­

ly conducted under the umbrell a of one or more emer­
gency service organizations. These may be totally
within ham radio or may be part of larger organiza­
tions. Most often, hams are trained by other amateurs
who have gone through the process before and want
to share their skills with others. Let' s take a brieflook
at some of the best-known group s in the U.S.

ARRL Groups
ARES stands for the Amateur Radio Emergency

Service and .is the emergency communications arm
of the American Radio Relay League (ARRL) . Usu­
ally organized by county, an Emergency Coordina­
tor, or EC, runs local ARES operations. You may
register with ARES (through your EC) whether or
not you are an ARRL member. Most ARES groups
hold regular training nets and participate in drills and
public service activities.

NTS, an abbr eviat ion for the Na tional Traffic
System, is the ARRL' s message-forwardin g network.
If you've ever been to a fair and seen a sign that says
"Free Messages By Ham Radio," chances are these
messages are sent through the NTS. Generally, non­
emergency messages into and out of a disaster area
are also routed through NTS. Most NTS nets meet
daily, handling routin e "traffic," or messages, giving
participants plenty of opportunity to learn and prac­
tice their skills in handling written messag e traffic.

Off to the RACES
RACES is the Radio Amateur Civil Emergency

Serv ice and is actually a separate radio service estab-
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Amateurs in Utah assist in search and rescue operations.
Proper training before the emergency is vital if we are to
be truly helpful. (Photo courtesy Utah County SCATeam)

lished under Part 97 of the FCC's Rules and Reg­
ulations. RACES is opera ted on a national basis by
the Federal Emergency Management Agency
(FEMA) and locally by state and local Offices of
Emergency Management (or whatever they happen
to be called in your area). Under FCC rules, hams
participating in RACES are limited to one hour of
practice each week, and may speak only with other
RACES- registered stations when operating in a
RACES net. RACES emerge ncy nets may be acti­
vated only at the formal request of an authorized gov­
ernment official and must shut down when an emer­
gency is declared to be over.

(The ARRL recently petitioned the FCC to relax
some of these restricti ons. The League requ ested
authority for RACES groups to conduct up to five
hours oftraining each week, which would allow par­
ticipation in long-term drills, and for RACES stations
to communicate with any other ham "working" an
emergency, even if that ham isn't a RACES mem­
ber. This would enable RACES and ARES groups to
exchange messages, or a RACES station at an emer­
gency management facility to contact a ham at a Red
Cross shelter without having to worry if that other
ham is also a RACES member.)

CAp, MARS, and SKYWARN
Three non-amateur services in which many hams

participate , and which also are active in emergency
communications, are CAP, the Civil Air Patrol ;
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Resources

For more information about the various organ izations described in this article , we
recommend the following:

ARES-Contact your local ARRL Emergency Coordinator, Section Emergency
Coordinator or Section Manager (SMs' names and addresses are listed in every issue
of QST magazine and on the ARRL Web page, <http.www.arrl.org>, or contact
ARRL Headquarters at 225 Main St., Newington, CT 06111 ; Phone: (860) 594­
0200. Ask for field service.

CAP-Request an information package from CAP National Headquarters at
1-800-FLY-2338; write to HQ CAP/ DPM, 105 S. Hansell St., Maxwell AFB , AL
36 112-6332; or connect to the CAP World Wide Web site at <http ://
www .cap.af.mil> .

MARS-Look for MARS tables at local hamfests, ask about it at club meetings,
or visit the Army MARS Web site at <http://members.aol.comfaat6fvl>.

NTS-Contact the Net Control Station, Net Manager, Section Traffic Manager,
Section Manager or ARRL Headquarters (see ARES listing for contact information).

RACES-Contact your local or county Office of Emergency Management (or
whatever it' s called where you live). If there ' s no specific listing in the phone book,
call your town, city, or county clerk's office, or the police department' s non-emer­
gency number.

SKYWARN-Contact the National Weather Service forecast office serving your
area. If there' s no listing in the phone book (or the office listed in your phone book
is closed !), tune in NOAA Weather Radio (162.400, 162.475 or 162.550 MHz,
depending on where you live) and listen for the location of the forecast office from
which your local broadcast originates. Then call directory assistance for the phone
number , and ask for the meteorologist in charge of SKYWARN.

MARS, the Military Affiliate Radio
System, and SKYWA RN, the Natio nal
Weather Service' s corps of volunteer
weather "spotters."

CAP is the U.S. Air Force Auxiliary
and is heavily involved in search-and­
rescue and other emergency operations.
CAP communicators-many of whom
are hams-use frequencies ju st outside
the VHF amateur bands. Most VHF ham
rigs can be modified to operate on these
frequencies once you show your dealer
or the manufacturer your authorization to
operate there.

There are three separate MARS orga­
nizations: Army, Air Force, and Navy
/Marine Corps. Hams who join MARS
are issued separate MARS callsigns and
also operate on frequencies immediately
adjacent to both HF and VHF amateur
bands. Most often, MARS members are
involved in handl ing messages and
"phone patches" to and from members of
the U.S. Armed Forces, no matter where
in the world they may be. (Phone patch­
es are connections between radio and
telephone, so that a serviceman or woman
overseas may be hooked up with a ham
back in the U.S., who then phones a fam­
ily member and "patches" the two togeth­
er.) MARS members may also be called
on to provide emergency communica­
tions, especially if the armed service has
also been called in to help deal with a dis­
aster or other situation.

When severe weather threatens, the
National Weather Service (NWS) relies
on SKYWARN volunteers to report condi­
tions and observations in various places.
Many of these trained weather spotters
are hams, and there are many SKY­
WARN nets in operation around the
country. Hams who are SKY WARN
spotters generally use amateur frequen­
cies to report their observations, and
some NWS offices have permanent ham
stations installed in order to monitor
SKYWARN reports.

Served Agencies
Most ham radio emergency groups

don't operate in a vacuum, talking only
among themselves. To be most useful,
hams are sent to places where their com­
munication skills can be put to use in
keeping disaster response organized and
functioning smoothly. These places typ­
ically include hospitals, Red Cross shel­
ters, etc . Organizations such as the Red
Cross, the NWS, and emergency man­
agement agencies are often referred to by

hams as served agencies , since they' re
the agencies for whom we commonly
provide communicat ions services.
Served agencies also include the spon­
sors of various non-emergency events
through which we get much of our "on­
the-job training," for instance, the March
of Dimes, the American Diabetes Asso­
ciation, etc.

Most of these organizations don't op­
erate their own communication networks
(which is why they ask us for help), so
ham radio participation is usually
through an amateur group, such as a local
radio club or ARES group. Generally, the
served agencies provide us with the
opportunities for training, while our own
groups provide the actual training.

Getting Involved
Most emergency communications ac­

tivity on VHFfUHF is conducted on FM
and packet. The best way to get started is
right in your home area. Ask for infor­
mation from other hams you meet on the
air. Listen on your local repeaters for
NTS traffic nets, ARES training nets, etc.

Try to get a feel for the net procedure.
Check in if you feel comfortable doing
so; otherwise, wait until after the net is
over and call the Net Control Station and
ask for information on participating in the
net. You can expect to be welcomed and
invited to join the next session. For more
general information, see the "Resources"
box accompanying this article.

You Must Remember
This...

Hams' ability to provide emerge ncy
communication-and our record of do­
ing so successfully time after time-is a
criti cal reason for our continued exis­
tence and our cont inued access to fre­
quencies that could easily bring billions
to Uncle Sam on the auction block. It ' s
equally critical that every ham have at
least a passing understanding of how to
provide useful communications during
an emergency. Consider it your "rent" for
the use of the frequencies. And the time
to learn is before the tornado or hurricane
hits, not after!-, •
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HAM SHOP
Advertising Rates : Non-commercial ads are 20 cents per word including abbreviations and
addresses. Commercial and organization ads are $1.00 per word. Boldface words are $1.50 each
(specify which words). Minimum charge $2.00. No ad will be printed unless accompanied by full
remittance. All ads must be typewritten double-spaced.
Closing Date: The 1st day in the third month preceding date of publication (example: Jan. 1 for
the March issue). Because the advertisers and equipment contained in Ham Shop have not been
investigated, the Publisher of CO VHF cannot vouch for the merchandise listed therein. The pub­
lisher reserves the right to reject any advertisement. Direct all correspondence and ad copy to:
CO VHF Ham Shop, Attn: Bemadette Schimmel, 76 N. Broadway, Hicksville, NY 11801.

Advertisers'Index
A EA, di v . of Tempo Research 17,53

Alinco Electronics 7

A lte rna tive Arts 74

Antennas W est 6 1

Arcro n-Zeit 29

Azden Corporation 13

C31 Antennas 74

CQ Books 65

Carver Patent Law Ltd 6 1

Com etlNCG Inc 5

Communicati ons Specialists .43

Cub ix 70

Cushcraft 1

Delphi Internet 52

Directive Systems 61

D own East Micro w ave, Inc 53

Gateway E1ectronics 63

HAMSURE 6 1

H am Radio Outlet 15

J. M artin Systems 69

Juns E1ectro nics 27

K enwood US A 3, Cov.IV

Link Communicati ons, Inc 12

M artin Engineering, Glen 70

MFl 9
P.e. Electronics 3 1

Par Electro nics 31

Radio Depot 69

Radio Shack 23

S-Com Industr ies 52

SGC Inc 33

Software Systems Consulting 26

Standard Radio Cov.II

W 6SAI HF A ntenna Handbook 18

W & W A ssociate s 11

Yaesu Cov.III

Y ost & Co 57

It's easy to advertise in CQ VHF. Let me
know what I can do to help. Arnie
Sposato,N2IQO. Tel: 516-681-2922,Fax:
516-681-2926, e-mail :arniecq@aoI.com.

If you have aproduct or service to offer, join
usand getyour classi fiedmessage out to all
the hams who ply their craft on VHF with CQ
VHF 's Ham Shop.

Contact: CQ VHF HamShop
Attn: Bernadette Schimmel, 76 N. Broadway,
Hicksvill e, NY 11801.Call today
(51 6) 681 -2922 or Fax: (516) 681-2926.
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J-POLE PVC ANTENNA'S 2 METER, 440 AND
6 METER PRETUNED $39.95-59.95. JIM
WA3DUX, 1-800-837-2038.

ELECTRONTUBES: All types Bought and Sold.
Daily Electronics, 10914 NE 39th St., B-6
Vancouver, WA 98682, (800) 346-6667; Fax:
(360) 896-5476; <daily@worldaccessnet.com>.

RC-740X , band expansion for KENWOOD
741/742 series, ScannerWEAR WINDOWS
software for ICOM, AOR, OPTO receivers see
all at <http://www.radioscan.com>. R.C.S.1.
M-F 9-4 PST 1-800-560-7234.

Join the LAMBDA AMATEUR RADIO CLUB
(Larc) since 1975, the only open and visible
pub lic service-oriented ham club for gay and
lesbian hams. Monthly newsletter. HF skeds,
internet listserv and IRC, hamfest meetings,
chapters, DXpeditions. Write LARC, PO Box
24810, Phila., PA 19130-2405 or e-mail:
<LARC@net-quest.com>.

FOR SALE OR TRADE : 126' spool of RG-225
teflon coax (high-power, high-temperature,
good for indoor use up to 450 MHz). Will sell
for $200 + shipp ing (or you pick up in Metro
NYC/NJ area). Prefer to trade for 6/2-meter
transverter of similar value. Rich Moseson,
W2VU, c/o CO VHF, 76 N. Broadway,
Hicksville, NY 11801.

WANTED : Older model bugs , unusual bugs ,
and miniature hand keys. State price , cond i­
tion. Dave Ingram, K4TWJ, 4941 Scenic View
Drive, Birmingham, AL 35210

Learn Code by Hypnosis-http://www.qth.
com/cweasyl or 1-800-425-2552.

PACKET RADIO AND MOREl Join TAPR, con­
nect with the largest amateur radio dig ital
group in the U.S. Creator of the TNC-2 stan­
dard, now working on Spread Spectrum tech­
nology. Benefits: newsletter , software , dis­
count on kits and pub lications . $20/year
US/Can/Mex; $25 elsewhere. Visa/MC. When
joining, mention CO and receive TAPR's
Packet Radio: What? Why? How? ($12 value)
FREE! Internet: <tapr@tapr.org> Web:
<http://www.tapr.org> Phone: (817) 383-0000
Address:8987-309 ETanque Verde Rd., #337,
Tucson, AZ 85749-9399.

Radio Astronomy Projects ,a book by William
Lone, $23 shipped in USA. Other radio astron­
omy books and software from Radio-Sky
Publishing, P.O. Box 3552 , Louisville. KY
40201-3552. <http ://www.win.netl-radiosky>
or e-mail to:<radiosky@radiosky.win.net>.

HAM Location . beautiful all brick rancher,
4700 sq. ft. home includes home office, HAM
shack (radio room),antennas, 3 tiled full baths,
3 or more bedrooms, 3 dens. The 3 car garage
and smoking room are not included in the 4700
sq. ft. Sturdy quality construction.Type of heat
is great for sinuses and very warm. Acre lot,
back fully fenced and very quiet and private,
secure gates, separate dog kennel, Olympic

\ size well kept swimming pool. Located on
mountain ridge , quiet prestig ious neighbor­
hood, nice homes all around, great schools.
Located 55 miles from Baltimore and
Washington, DC. Ideal location to work in DC,
with easy accessibility by train. House and
property will be inspected , one year warranty.
Pictures, property plan, layout, amenities list,
and features in a booklet availab le to serious
buyers for $5.00 cash, check, or money order.
Contact: W3BAG, Box 609, Braddock Heights,
MD 21714, or call.(301) 473-5825.

Looking Ahead in

tJif~JiJdlIe: l'JJm f<adl@
~JY !J -dr A"ove 50 MHz

Here are some of the articles that we're
worki ng on for upcomin g issuesof CQ VHF :

• "902 FM-UHF' s Final Frontier," by
Dave Page, KD3NC

• " Ham Testing in Mexico," by Gordon
West, WB6NO A, Bob Wood,
KC6UGF, and Sally W ood, KC6PBT

• "A Short History of Spread Spectrum ,"
by Steve Bible, N7HPR

• " Build a 25-Arnp, 12-Volt Power
Supply," by Chuck Pearce, K3YW Y

Plus ...

• " An Outboard No ise Bl anker for 6
Meters," by Bob Witmer, W3RW

• " Is Anyone Out There?- Hams and
Proj ect Argus," by Denis Jakac,
VA3ZXN

• " How Ham Radio Saved the Movie," by
David L. Bowles, NIMZZ, and Chester
S. Bowl es, WICSB

If you'd like to write for CQ VHF, you may
download our wri ters' guideli nes from the CQ
VHFWorld WideWeb siteat<http://members.
aol.comlcqvhfl> or FTPto <ftp :/Imembers.aol.
cornlcqvhf/general> and look for the fi le,
"w ritguid.txt." Or, you may send a wri tten re­
quest with an SASE (self-addressed stamped
envelope) to CQ VHF Wri ters' Guidelines, 76
N. Broadway, Hicksville , NY 11 801.
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It means that you've developed an under­
standing of the concepts involved in radio
communication-increasingly complex
concepts with each higher license class­
but not that you've mastered the applica­
tion and use of those concepts. You can
only learn that by doing. But in order to
advance to the second phase of ham radio
knowledge, that is, learning by doing, you
must first understand the basics (things
like Ohm' s Law and the formula for
determining antenna length). You don't
have to memorize them (except for the
exam)-you have to know where to look
things up-and you have to understand
what you' re reading when you do. These
basic underpinn ings are what you need to
learn to earn your licen se. And if you
haven 't done that, then you can never
move on to the second step ...you can' t
learn by doing if you don't understand
what it is you' re doing.

Yes, we need more hams. But we need
hams who are willing to use their licens­
es to learn , for lack of a better phrase, "the
ways of the Force." And if a 924-ques­
tion pool for a 65-question exam is going
to scare away those license candidates
who haven't the slightest clue of what it' s

all about and who aren' t willing to learn,
then so be it.

In This Issue
Hams have been told for years-even

in these pages-to avoid using 75-ohm
feedlin e for their 50-ohm imped ance
radios and antennas because the mis­
match will more than swallow up in wast­
ed watts your savings in cash investment.
Well, one of our friends in Cuba, where
50-ohm cable can be next to impossible
to find, says "go ahead and use that 75­
ohm cable." And C02KK provides us
with an easy-to-make matching device to
keep the SWR meter happy.

Plus, you may have wondered about
using those "mem ory-free" nickel metal
hydride (NiMH) batteries, so popular for
cellphones, in your HT, but heard reports
that they'll blow up your radio . Well ,
WB6NOA reports that the secret to safe­
ly using NiMH cells lies in making sure
you're using the right charger: a temper­
ature-sensitive "smart charger."

Finally, we welcome our second new
columnist in two months-Dave Ingram,
K4TWJ, and his "Project Corner" col­
umn, a bimonthl y feature devoted to the

art of homebrewing,or building your own
gear. Actually, "new" isn't quite right.
Dave' s first article in CQ VHF was in our
very first issue. And he' s been a well­
known ham radio writer for many years .
You'll find a more detailed introducti on
in his column. But let me just say this:
I've never met anyone more enthusiastic
about whatever he' s doing than Dave
Ingram. Every phon e conversation we
have turns into a brainstorming session,
as idea builds upon idea. His excitement
is contagious, and I hope it rubs off on all
of you. Welcome to the staff, Dave.

Until next month,
73 de W2VU.

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

ity that you think would be of interest 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 76 N. Broadway, 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.coin/cqvhf/». We look forward
to hearing from you:

CQ VHF HAM SHOP ORDER FOR.M

Name: _

Street Address : ~:__---------------------

City: State: _

Zip or Postal Code: Phone: (

Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations and addresses .
Commercial and organization ads are $1.00 per word. Boldface words are $1.50 each (specify which words).
Minimum charge $2.00. No ad will be printed unless accompanied by full remittance. Please type or print
neatly; attach an extra sheet of paper if additional space is necessary.

TOTAL PAYMENT ENCLOSED (Check or Money Order): $ _

Payment may also be made by MasterCard, Visa, Discover or American Express by providing the following information:

Credit Card Number _

Print Full Name _

Signature
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Expire Date _
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\l\amfest Calendar

VHF Conference

More contest info is available on the CQ VHF Web page at:
<http://memb ers .aol.com/cqvhflnavhfcom.htm>.

July 25-26, Central States VHF Society, Clarion Resort on
the Lake, Hot Springs, AR. For information, see the CSVHFS
Web page at: <http://csvhfs.org/CSVHF97.HTML>.

IARU Region 1 (Europe , Africa) VHF Contest;
various European national contests.
CQ Worl d Wide VHF Contest (see rules, June
CQ VHF, p.28)
Moon Perigee (closest to Earth)

Operating Notes

For July 1997:

July'
5-6

22

12-13

Fairgrounds, Van Wert, OH. Talk-in : 146.850/.250. For infor­
mation , contact Bob High, KA8IAF, 12838 Tomlinson Rd.,
Rockford, OH 45882 or call (4 19) 795-5763. (exams).

July 20, 19th Annual Hamfest , Sussex County Fairgrounds,
Augusta, NJ. Talk-in : 147.300 and 224.50 on repeaters and
146.52 on simplex. For information, contact Daniel Carter,
N2ERH, 8 Carter Lane, Branchville, NJ 07826 or call (201)
948-6999 .

July 25-26, Ham Holidays '97, Oklahom a State Fair Park,
Oklahoma City, OK. Talk-in: 146.82. For information, contact
Ham Holidays '97, P.O. Box 95942, Oklahoma City, OK 73143
or e-mail to: <nllpn@swbell.net>. (exams)

July 25-27, ARCA Fort Tuthill Hamfest and Arizona
State Convention, Coconino County Fairgrounds, Flagstaff,
AZ. For information, call Amateur Radio Council of Arizona
at (602) 440-2039. (exams)

July 26, Rockford's Hamfest and Computer Fai r,
Winnebago County Fairgrounds, Pecatonica, IL. Talk-in:
146.610 pl 114.8. For information, cont act Chairperson,
Marsha, KB9NGN, (815) 399-9233 or write to Club, P.O. Box
8465, Rockford, IL 61126-8465.

July 26, 22nd An nual Western Carolina Hamfest,
Haywood County Fairgrounds, NC. Talk-in: 146.91 W4MOE
and 146.76 WA4BVW repeaters.sPor information, contact
Tommy Queen, K4BNP (704) 258-2639 or e-rnai] to:
<K4BNP @juno.com>. (exams)

July 27, BRATS Hamfest and ComputerFest, Timonium
Fairgrounds, Baltimore, MD. Talk-in: 147.03 abd 224.96 MHz
repeaters. For information, contact BRATS Hamfest, P.O. Box
5915, Baltimore, MD 21282-59 15 or call/fax: (410) 467-4634;
e-mailto:<brats@smart.net>. (exams)

July 27, Racine Hamfest '97, South Hills Country Club,
Racine, WI. Talk-in: 147.270. For information, contact Dave
Voss, WB9USI, at (414) 554-7565.

The following hamfests are scheduled for July, 1997:

July 4, Firecracker Hamfest, Monagahan Fire Hall,
Dillsburg, PA. Talk-in: W3UU, 146.16/76 MHz. For informa­
tion, contact HRAC AnswerLine at (717) 232-6087. (exams)

July 5, Ontari o Hamfest , Milton Fairgro unds, Milton ,
Ontario . Talk-in: VE3 RSB 147.21 & Simple x 146.52. For
information, contact 23rd Annu al Ontario Hamfest, c/o
Burlington Amateur Radio Club, P.O. Box 85037, Burlington,
Ontario , Canada, L7R 4K3.

July 6, Columbiana County Hamfest & Computer Show,
Columbiana Co. Fairgrounds, Lisbon, OH. Talk-in: 146.70 and
146.805. For information, contact Dick Sisley, K8JKB, 1218
Northside Ave.,E. Liverpool, OH43920orcall (330) 385-1245.

J uly 9, Swapfest, K-Mart parking lot, Iowa City, IA. For
information, contactJon Poulton ,W0CK, 729 Alpine Dr., Iowa
City, IA 52245, or call (319) 354-1735 after 6:30 p.m.

J uly 12, 28th Annual Swapfest, America n Legion Post 434,
Oak Creek, WI. Talk-in: 146.52. For information, call (414)
762-3235 . (exams are pending)

July 13, 1997 Batavia Hamfes t , Alexander Fireman's
Recreation Ground s, Batavia, NY. Talk-in: 147.885/7.285. For
information, call (716) 786-3622 or e-mail to: <carlson@
frontiemet.net>.

July 13, Valley Forge Hamfest , Kimberton Fire Co.
Fairgrounds , Kimberton, PA. Talk-in: 146.835/- and 443.80/+
CTCSS 131.8. For information , contact Bob Haase W3SA,
(610) 293-1919 voice and (610) 293-7688 fax or e-mail to:
<wb3joe @voicenet.com> or write to: MARC, P.O. Box 352,
Villanova, PA ]9085.

July 13, Fox River Radio League Hamfest, Waubonsee
Community College, Sugar Grove, IL. Talk -in: W9CEQ,
147.210 (+600) (PLl 03.5/l 07.2) - AFAR. For information,
contact Diana Skube, WD9API, c/o FRRL, P.O. Box 673,
Batavia, IL 60510 or call (630) 293-7485. (exams)

July 13, 12th Annual Hamfest, Northland Public Library,
Pittsburgh, PA. Talk-in: 149.09, W3EXW. For information,
contact Bob Ferrey, Jr., N3DOK at (4] 2) 367-2393 or e-mail
to: <bfelTey@nauticom.net>.

July 19, NOA RSFEST, Lorain County Fairgrounds,
Wellington, OH. For information, contactJohn, KC8AOX, 528
2nd StreetB, Elyria, OH 44035 or call (2]6) 322-0081; e-mail
to: <kc8aox @qsl.net>; WWW page: <www .ohio.net/-noars>.
(exams)

July 19, Hamfest/Swap Meet , North Bend Junior High
School, Coos Bay, North Bend, OR. Talk-in: 146.6] - K7CCH
repeater. For information, contact Hugh Mac Donald, N70 KJ\.1,
P.O. Box I 822-Bandon, OR 97411 or call (541) 347-7019 .

J uly 20, Sweatfest ' 97, MARC Train Station, Brunswick,
MD. Talk-in: 147.06, 448 .125. For information, contact
MADRA Sweatfest ' 97, 230 N. Potomac s i. , Suite #2B,
Hagerstown, MD 21740 or call (301) 416-8447 Box # 109.
(exams)

J uly 20, Tailgate Fleamarket, Albany and Main St. ,
Cambridge, MA. Talk-in : 146.52 & 449.725/444 .725 -PL2A­
W IXM/R. For information, call (617) 253-3776.

July 20, 10th Annual Hamfest, Van Wert County
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New, Cool and Blue!
TM-V7A Dual-Band Mobile

Kenwood continues its renowned dual-band mobile tradition with the revolutionary TM-V7A. Large, cool-blue
reversible LCD, ergonomic control panel, 280 memory channels, and computer programmability are just some of
the many exciting features. Kenwood's engineering expertise, advanced design reputation and outstanding qual­
ity are amply evident in the fun-to-operate TM-V7A dual-band mobile transceiver.

I I

Capable of receiving
two frequencies
on the same band (f)

147-channel visua l sca n
(spectrum display)

Prog rammable memory for
storing five operating profiles

~~

• Alphanumeric memory capability allows you to recall up to 180 memory channels by name.
Frequency, memory channel number, and name (up to 7 characters) are displayed
simultaneously. Store call signs, repeater names, cities, etc.

Bui lt-in CTCSS, DTSS and
page funct ions

Detachable cotltrol pane]
(2· '/ l6x 4_'/8in.) with 4 multifunction keys

Backlit mic with convenient operator functions
including power on/off, volume and sque lch
,"0",,1, and direct frequency entry I

Heavy-duty
construction
inside and
outside

I

Guide mode serves as an
on-board instruction man ual

TM-V7A
FM Dual Bander

liiii
913 90

[46.979 448.525
i"OS-Y •• SU$Y __•••••

F TONE REV L(>~J

~NTERN ET

Kenwood News &Products
http://www.kenwood.net
Kenwood Bulletins
ftp://ftp.kenwood.net

1509001
JQA-1205

Performance, quality, and innovation briefly describe the new TM-V7A dual-band mobile.
Look at the easy-to-read large blue LCD display! Storing all of your favorite frequencies

is a snap with 280 memory channel capacity (alphanumeric to 180). Unique
programmable memory function allows you to store virtually all operating data

such as frequency, offset, DTSS code, display setting, and beep function
in 5 special channels. Visual scan allows you to graphically see

band activity near the current operating frequency. Other
features include a user-friendly menu and guidance

system, 1200/9600 bps packet, AM aircraft band
receive, CTCSS, DTSS, paging, backlit DTMF

microphone, detachable control panel
(with cable option) , and voice

synthesizer (VS-3 option).
The TM-V7A is truly in

a class l?y:: itself.

KENWOOD
Amateur Radio Products Groll

97ARD-'

~..

KENWOOD COMMUNICATIONS CORPORATION
• AMATEUR RADIO PRODUCTS GROUP

f . Box 22745, 2201 E. Domingu ez sr., Long Beach, CA 90801-5745, U.S.A
ustomer Suppor VBrochures (310) 639-5300

NWOOD ELECTRONICS CANADA INC.
'] Kestrel Road, Mississauga, Ontar io, Canada L5T 1S8
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